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We aim to develop and produce the best solution for your application
in the field of optical measurement technique. To help us to live up to
your expectations and improve our products permanently we need
your ideas and suggestions. Therefore, please let us know about
possible criticism or ideas. We and our international partners are
looking forward to hearing from you.

Thorlabs GmbH

Sections marked by this symbol explain dangers that might result in
personal injury or death. Always read the associated information
carefully, before performing the indicated procedure.

Attention

Paragraphs preceeded by this symbol explain hazards that could
damage the instrument and the connected equipment or may cause
loss of data.

This manual also contains "NOTES" and "HINTS" written in this form.

Please read these advices carefully!
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1 General Information

1 General Information

Thank you for purchasing a DCx camera!

You should first read the following chapters to get a quick overview on what is new in this software version and on
getting started with your new camera.

Getting started

¢ DCx quick-start| 541
e First steps to DCx Camera programming| 127

* The uc480 Viewer| 75 application

Further important information
e What is new in this version?/ 16}

e Contents| 15) of this Manual
e The DCx camera family[ 14

* Specifications|ss)

Enjoy your new DCx camera!

1.1 Safety

All statements regarding safety of operation and technical data in this instruction manual will only apply when the
unit is operated correctly as it was designed for.

All modules must only be operated with proper shielded connection cables.

Only with written consent from Thorlabs may changes to single components be carried out or components not
supplied by Thorlabs be used.

This precision device is only serviceable if properly packed into the complete original packaging including the
plastic foam sleeves. If necessary, ask for a replacement package.

© 2013 Thorlabs GmbH 11



DCx Cameras

1.2 Ordering Codes and Accessories

DCU223M CCD camera, monochrome, 1024x768 pixel, C mount

DCU223C CCD camera, color, 1280x1024 pixel, C mount

DCU224M CCD camera, monochrome, 1280x1024 pixel, C mount

DCU224C CCD camera, color, 1280x1024 pixel, C mount

DCC1545M CMOS camera, monochrome, 1280x1024 pixel, CS mount
DCC1645C CMOS camera, color, 1280x1024 pixel, CS mount

DCC1240M CMOS camera, monochrome, 1280x1024 pixel, C mount
DCC1240C CMOS camera, color, 1280x1024 pixel, C mount

CAB-DCU-T1 Trigger cable for DCU22xX and DCC1240X cameras (Trigger In/Out)
CAB-DCU-T2 Trigger cable for DCU22xX and DCC1240X cameras (Trigger In only)
CAB-DCU-T3 I/O cable for DC3240 CMOS USB 3.0 cameras

Thorlabs C Mount Camera Lenses (objectives): See Thorlabs' website

1.3 Requirements

For operating the DCx cameras, the following system requirements must be met:

Minimum™® Recommended
CPU speed 600 MHz 2x 2.4 GHz
Memory (RAM) 256 MB 2048 MByte
USB host controller USB 2.0 high speed (480 Mbps) USB 2.0 high speed (480 Mbps)
USB 3.0 (4000 Mbps) for DC3240x | USB 3.0 (4000 Mbps) for DC3240x cameras
cameras Intel® or NVIDIA® nForce mainboard chipset
Graphics card Onboard graphics chip AGP/PCle graphics card
Latest version of Microsoft DirectX Runtime
9.0c
Operating system Windows 7 32 or 64 bit Windows 7 32 or 64 bit

Windows XP 32 bit (Service Pack 2) | Windows Vista 32 or 64 bit (Service Pack 1)
*3

Linux (Kernel 2.6) Windows )_(P 32 bit (Service Pack 3)
Linux (Kernel 2.6)
*1 With the minimum system requirements the camera performance may be limited.
*3 DCC3240x USB 3.0 cameras are not supported under Windows Vista.

USB interface

* Onboard USB 2.0 ports usually provide significantly better performance than PCI and PCMCIA USB adapters.

* Current generation CPUs with energy saving technologies can cause bandwidth problems on the USB bus. See
section PCs with energy saving CPU technology! sl for hints and possible solutions.

Large multi camera systems

Connecting a large number of cameras to a single PC may require a large working memory (RAM). This is
especially the case when many cameras with high sensor resolution are used.

If you want to set up such a system we recommend to use PCs with 64 bit operating systems and more than 4 GB
of RAM.

For DCx color cameras, the color conversion is done by software in the PC. When you use a color camera with a
high frame rate, the conversion might lead to a high CPU load. Depending on the PC hardware used you might not
be able to reach the camera's maximum frame rate.

Direct3D graphics functions

The uc480 driver can use Direct3D to display the camera image with overlay information (Microsoft DirectX

12 © 2013 Thorlabs GmbH
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1 General Information

Runtime had to be installed). On Windows systems, you can use the supplied "DXDiag" diagnostic tool to check
whether your graphics card supports Direct3D functions. To start the diagnostic tool, click "Run..." on the Windows
start menu (shortcut: Windows+R) and enter "DXDiag" in the input box.

On the "Display" page of the diagnostic tool, click the button for testing the Direct3D functions.
OpenGL graphics functions

For OpenGL version 1.4 or higher must be installed. The OpenGL graphics functions do not work with QT under
Linux.

Software Requirements under Linux

For operating the DCx camera under Linux the following components must be installed:

Component Version
Linux-Kernel 2.6.9upto 2.6.24
The standard C library | i bc/ gl i bc 2.0 or higher
GNU Compiler Collection gcc 3.4 or higher

POSIX Thread Library -
(POSIX Threads Enabled | i bc)

bash or sh shell -
(for running the installation script)

Qt (for compiling the demo program) -

© 2013 Thorlabs GmbH 13



DCx Cameras

1.4 DCx Camera Family

DCx cameras stand for a range of compact and cost-effective cameras for professional use in industrial, security
and non-industrial applications. Equipped with the widely used USB 2.0 and particularly USB 3.0 ports, they can
easily be interfaced with a vast variety of systems. The images are digitized in the camera and transmitted digitally
to the PC. An additional frame grabber is not required.

DCU cameras have state-of-the-art CCD sensors while the DCC models are CMOS based. The CMOS models use
either the global or the rolling shutter| 36 method; the CCD models use only the global shutter method.

The DCx cameras are available as monochrome and color versions, DC3240 series has a NIR version as well.
The Model Comparison| s chapter shows the most important features of every series at a glance.

USB 3.0 DCC3240x CMOS Cameras

Compact, fast and lightweight. The new DCC3240x. The 29 x 29 x 29 mm small
camera housing is not only ultra-compact, but due to its magnesium casing and a total
camera weight of 43 g, it is also ultra-lightweight and robust. The powerful camera
offers a bandwidth of 400 MByte/s via USB 3.0. Power is supplied via the USB bus,
hence an extra power cable is obsolete.

With its lockable Micro USB connector the camera is perfectly suited even for rough
environments. Offering trigger and flash as well as two GPIOs (General Purpose 1/0),
which can also be changed into a serial interface (RS232). Hence, peripheral devices
can easily be triggered or controlled.

But also the camera’s inner values are outstanding: brightness corrections are easily
realized by a comfortable 12 bit lookup table and hardware gamma. 12 bit color depth
offers a by factor 16 increased level of detail compared to the usual 8 bit. Hardware
based data preprocessing saves additional CPU resources.

USB 2.0 DCC1240x (CMOS) and DCC22xX (CCD) Cameras

The DCC1240X and DCC22xX series feature a robust metal housing with a standard
mini-B USB 2.0 connector. Connection is additionally possible via a lockable micro D-
sub connector which also carries the opto-isolated 1/O signals.

The USB 2.0 interface is meanwhile available in every standard PC and notebook/
laptop and provides a gross bandwidth of 480 Mbps. The camera is connected and
powered through the USB port by just a single cable.

USB2.0 DCC1545M and DCC1645C Cameras

The DCC1x45X series features extremely compact cameras with high-speed CMOS

housing with CS-mount lens adapter.

sensors. The LE models are designed for professional use in non-industrial applications.
Through the use of the widespread USB 2.0 technology, the cameras can easily be
interfaced with a vast variety of systems. These cameras are available with a plastic

14 © 2013 Thorlabs GmbH



1 General Information

1.5 Contents

The DCx Camera Manual contains all the information you need for operating your DCx camera. It comprises the
following parts:

Section A: Camera basics

¢ In this section you will find a lot of important information on the technical background of your USB camera. This
section contains explanations on the DCx's operating modes| 1%, on sensor technology! 231, important camera
parameters| 441, and the USB/ s1) interfaces. We recommend to read this chapter to become familiar with the
general functionality of the DCx Cameras.

Section B: Operation

* Quick start|s41to using your DCxCamera

e Installing| 58 and Using DCx Camera software| 67
These sections show how to connect cameras and start operation using the software tools uc480 Camera
Manager and uc480 Viewer.

* Application notes by camera model| 631
This section explains special features and limitations of some camera models.

Section C: Programming

* First steps| 27 to programming with your DCxCamera

* How to proceed| 128
If you are not yet familiar with DCxCamera programming, we suggest that you first explore the basic functional

flows in this chapter. The function blocks contain almost all the functions available for the uc480 API ordered by
topics. The flowcharts help to easily find the appropriate API function for a certain task.

* Description of functions| :ss/Description of AVI functions| s
These chapters cover all the functions of the uc480 API in alphabetic order.
The AVI functions for video recording are implemented by the uc480_t ool s. dI | which is also included in the
DCxCamera software package.

* Obsolete functions/=s)
This chapter lists obsolote API functions and recommended alternatives.

e Lists and programming notes| «s4
In this chapter, you will find useful information on how to use the DCxCamera programming API. Programming
environments, modes for DCxCamera color and image display as well as the automatic image control functions
are discussed here.

Section D: Specifications

* Specifications| s
All information on the camera's sensor and performance! «0, mechanicall <2 as well as electrical specifications

[4s7 are contained in this section.

* Accessories| 7
Here you will find a list of accessories for DCx Cameras sorted by model.

Appendix

e Information on Troubleshooting] !

e Status LEDs on USB DCx|stl cameras
e Color and memory formats!so

* uc480 parameter file (ini file)| sof

* Definition of IP protection classessos!

© 2013 Thorlabs GmbH 15



DCx Cameras

1.6 What's New in this Version?

Version 4.20 of the DCxCamera software package includes many new features and enhancements. The following
table gives you an overview of the major new functions.

Please make sure to also read the file named What sNew. t xt which you will find in the C:\ Program Fil es
\ Thor | abs\ DCx Caner as\ Hel p directory when the installation is completed. This file contains late-breaking
information on new functions and fixed issues.

New in Version 4.20

Cameras & functions Described in chapter

CCD models with hardware revision 3: Camera and sensor datal 4]
* Improved long time exposure function
* 12 bit per pixel now also available for USB 2.0 cameras

More functions for the USB 3 DCC3240 camera series: -

* Hot pixel corrections, color conversion, gamma and LUT are now
integrated at the hardware level for DCC3240 models. This
reduces PC load and further enhances color reproduction quality
significantly.

* An event/message indicates when the transfer speed changes
from USB 2.0 to USB 3.0 and vice versa.

The i s_Measur e() function allows the measurement of the image |i s_Measur e() [ 200)
sharpness in the current image. The sharpness is returned as a
relative value. For this function a new camera demo is added.

New color formats are added: i s_Set Col or Mode() [s18
* | S_CM RGB12_PACKED Color and memory formats|so>

* | S_CM RGBA12_PACKED
* | S_CM BGR12_PACKED
* | S_CM BGRA12_PACKED
* | S_CM RGBS_PLANAR

The following formats are renamed and the previous formats are
moved to the uc480_depr ecat ed. h header file:

* |'S_CM BGR10V2_PACKED (new | S_CM BGRL0_PACKED)
o | S_CM RGB10V2_PACKED (new:|S_CM RGB10_PACKED)
* |'S_CM BGR555_PACKED (new: 1 S_CM BGR5_PACKED)

The following formats are moved to the uc480_depr ecat ed. h
header file as they are identical to existing formats:

e | S CM BAYER RG& (now: | S _CM SENSOR RAVA)

e |S CM BAYER RGL2 (now:| S _CM SENSOR RAW 2)

e | S CM BAYER RGL6 (now:| S _CM SENSOR RAW6)

New camera demos: See separate manual for the uc480 samples

¢ Simultaneous opening of multiple cameras and sending a single
software trigger (Multi-camera demo)

* Measuring of the image sharpness in an AOI of the current image
(Measure sharpness demo)

Intheis_AQ () functionthe | S_ AO _MJLTI _MODE_AXES is AQ () [159
parameter was renamedto | S AO _MJILTI _MODE X Y AXES.

The old parameter was moved to the uc480_depr ecat ed. h

header file.

Older versions

See the History of uc480 Software Versions| s and History of uc480 API functions|s:s chapters.
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2 Camera Basics

This chapter explains the basics of DCx Camera technology.

Operating modes| 17\

Image display modes| 211
Sensor| 231
Reading out partial images/| 33

Digitizing images| 39

Camera parameters| 45

Firmware and camera start-up| 46)
Digital inputs/outputs| 47
USB interface/ st

2.1 Operating Modes

DCx Cameras support the following operating modes:

Freerun mode/ 1%

Trigger mode| 18)
Standby/ 201

2.1.1 Freerun Mode

In freerun mode, the camera sensor captures one image after another at the set frame rate. Exposure and readout/
transfer of the image data are performed in parallel. This allows the maximum camera frame rate to be achieved.
The frame rate and the exposure time can be set separately. The captured images can be transferred one by one
or continuously to the PC. If trigger mode is active, you need to disable it before activating freerun mode.

Note on the schematic diagrams: These illustrations show a schematic view of the image capture sequence. The
sensor exposure and readout times and the transmission times depend on the camera model and settings. The
pre-processing time depends on the API functions you are using (e.g. color conversion, edge enhancement).

For more information on flash timing see the Digital In-/Output (Trigger/Flash)| 49 chapter.

Continuous mode (live mode)

Images are captured and transferred continuously. You can use the DCxCamera flash outputs.

* Flash function optional. See also Digital in-/output (trigger/flash)| 431,

CaptureVideo l
Ext. Trigger

sencor |1 I

Flash* | *

Transfer

Pre-processing .

AP| events

Image display

Freerun mode (live mode)

In freerun mode the flash function starts with the second image as the setting of the flash timing depends on the
finish of the first image. If you change the flash timing during operation, the freerun mode will restart. Therefore the
first image after the change is black.

CPU / API

Camera

Exposure
Bl Readout
FRAME event

© 2013 Thorlabs GmbH
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Single frame mode (snap mode)

The next image exposed by the sensor will be transferred. In this mode, flash is not making sense (only manually).

FreezeVideo | | I
Ext. Trigger

Flash
Transfer

Pre-processing

-
Sensor l - - . - - ]

CPU/ API

Camera

APl events

Exposure

Image display

e

Bl Readout
N FRAME event

See also:

* Basics: Shutter methods| 36}

* Basics: Trigger mode| 191

* Basics: Applying new parameters| 46)

Programming:
e Capture modes| 134

Freerun mode (snap mode)

Time

18

© 2013 Thorlabs GmbH



2 Camera Basics

2.1.2 Trigger Mode

In trigger mode, the sensor is on standby and starts exposing on receipt of a trigger signal. A trigger event can be
initiated by a software command (software trigger) or by an electrical signal via the camera’s digital input (hardware

trigger).
This chapter describes the different trigger modes you can use with the DCx Cameras. To choose a mode, go to
the camera properties| 04 of the uc480 Viewer application or use the APl command. (327

Note on the schematic diagrams: These illustrations show a schematic view of the image capture sequence. The
sensor exposure and readout times and the transmission times depend on the camera model and settings. The
pre-processing time depends on the API functions you are using (e.g. color conversion, edge enhancement).

For more information on flash timing see the Digital In-/Output (Trigger/Flash)| 47 chapter.

Software trigger mode

When this mode is enabled, calling the "Snap" function triggers the capture of an image, which is then transferred
to the PC. If you call the "Live" function in this mode, the image capture is triggered continuously and images are
transferred continuously.

FreezeVideo I} : I I

Fasht| . /i 5
( : s' : CPU / AP
s R L __k
k| [ i e
Pre-processing [ ) Exposure

Ext. Trigger| |

Sensor { ]

API events l“’i {’__3 [ E Bl Readout
, { I TRIGGER event
Image display* 5 FRAME event
Time

Software trigger mode with continuous image capture

* Optional flash function. See also Digital input/output (trigger/flash) | 47

Hardware trigger mode

When this mode is enabled, calling the i s_FreezeVi deo() [22% (Snap) function makes the camera ready for
triggering just once. When the camera receives an electrical trigger signal, one image is captured and transferred.

If you call the i s_Capt ur eVi deo() |17 (Live) function, the camera is made ready for triggering continuously. An
image is captured and transferred each time an electrical trigger signal is received; the camera is then ready for
triggering again (recommended procedure).

When you use triggered image capture, the camera is only ready to process the next trigger signal after completion
of the data transfer to the PC. Trigger events that occur during image exposure or data transfer are ignored. An
internal counter records the number of ignored trigger events and can be read out from the PC.
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CaptureVideo I

Ext. Trigger % IJ IZ
sevsor|_ 1 -C . |
. / : s E

Blasn ‘ ' ' CPU /AP
Transfer - -

/ Camera
Pre-processing / . Exposure
I\;,I o I Bl Readout
AP events ) B TRIGGER event
Image display* iﬁ’ | I i & FRAME event
Time

Hardware trigger mode with continuous image capture

* Optional flash function. See also Digital input/output (trigger/flash) [ 47

Frame rate in trigger mode

With many sensors, the maximum frame rate is lower in trigger mode than in freerun mode because these sensors
expose and transfer sequentially. Which frame rate is possible in trigger mode therefore depends on the exposure
time. The time required for capturing a frame in trigger mode can be approximated with the following formula:

)

Example: At the maximum exposure time, the frame rate is about half as high as in freerun mode; at the minimum
exposure time, the frame rate is about the same.

teapture = Current exposure time + (
max.frame rate

Freerun synchronization

This mode is currently not supported by DCx Cameras.

See also:
e Basics: Freerun mode/ 19

e Basics: Digital input/output (trigger/flash) 471

* uc480 Viewer: Trigger| 103
Programming:
e Image capture modes: Trigger| 134

2.1.3 Standby

DCx Cameras can be set to a power-saving standby mode. Standby mode switches off the sensor of CMOS
cameras and the timing board of CCD cameras. The camera remains open in the software.

In standby mode, the camera cools down and the number of hot pixels visible when longer exposure times are
used is reduced.

Standby is the default state when the camera is not open in the software. When you open the camera or switch to a
different mode (freerun or trigger mode), the camera wakes up from standby mode.

In standby mode, you can continue to use the camera'’s digital inputs or outputs.
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2.2 Image Display Modes

The uc480 driver provides different modes for displaying the captured images on Windows systems. We
recommend using the Bitmap mode or the Direct3D functions, depending on your specific application.

For a list of API functions for image display see How to proceed: Image display/ 351

The "DirectDraw BackBuffer" and "DirectDraw Overlay Surface" display modes are obsolete. Please use the
Direct3D functions instead (see also Obsolete functions|szs).

1. Bitmap mode (Device Independent Bitmap, DIB)

In Bitmap mode, images captured by the DCxCamera are written to the random access memory of the PC.
Programming the image display is up to the user. The application software uses the i s_Render Bi t nap() |2
function to initiate the image display by the graphics card. This may result in a slightly higher CPU load as
compared to the Direct3D display.

The advantage of Bitmap mode is that it is compatible with all graphics cards and that image data in the memory is
directly accessible. Programming of overlay functions is up to the user. Since the operating system controls the
image display, the image may be completely or partly overlapped by other windows and dialog boxes.

PC Main Memory
J

-

Graphics Card Buffer

How the Bitmap mode works

2. Direct3D mode (only under Windows with DirectX)

In this mode, the uc480 driver writes the image data to the invisible area of the graphics card. This process runs
automatically and does not have to be controlled by the application software. It requires an installed Direct3D driver,
sufficient memory on the graphics card and Direct3D function support by the graphics card (see System
requirements| 561). For this purpose, graphics cards generally provide better performance than graphics chips
integrated on the mainboard. In Direct3D mode, the CPU load may be lower than in Bitmap mode. You can display
overlay data and also scale the video image.

The Direct3D mode and the overlay functions can be configured using the i s Di r ect Render er () |1 API
function.

Graphics Card Buffer Overlay

How the Direct3D mode works

OpenGL mode

OpenGL stands for Open Graphics Library and it is an interface specification for graphics hardware. Unlike
Direct3D OpenGL is not only available under Windows but also under Linux and Mac OS, if OpenGL is supported
by the graphics hardware. There are several implementations of OpenGL, such as e.g. NVIDIA® or AMD/ATI. The
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implementations are always dependent on the graphics card manufacturer.

Q Z7-

Graphics Card Buffer

@

How the OpenGL mode works

Comparison of the display modes

The following table illustrates the major differences between the display modes:

Overlay

Bitmap mode

Direct3D mode

OpenGL mode

Graphics card
requirements

Low. No special graphics
hardware required. Runs on
all systems.

High. Graphics card has to
support Direct3D. Does not
run on all systems.

High. Graphics card has to
support OpenGL.

Operating system

Windows, Linux

Only Windows with DirectX

Cross-platform

Programming effort

Greater. Memory
management, event handling
and display performed by the
application.

Low. Memory management,
event handling and display
performed by DirectX.

High. OpenGL itself does not
provide functions for opening
windows or reading files.
However, there are related
libraries, e.g. GLUT.

CPU load

Slightly increased by copying
of data.

Low. Display performed by
graphics card.

Low. Display performed by
graphics card.

Overlay functions

Not available. A simple
overlay can be programmed
by the user.

Integrated. Complex overlays
can be displayed without
flicker.

Integrated.

Access to image
memory

Direct access possible.
Image data already provided
in user memory.

Possible using Steal Mode.
Single images can be copied
to the user memory.

Direct access to graphics
card and image memory.

22
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2.3 Sensor

* Sensor sizes| 23

* Micro lenses| 24

e Color filter (Bayer filter)| 261
* Hot pixels| 28

e Shutter methods| 36

* Line scan mode| 33

2.3.1 Sensor Sizes

The size of a digital camera sensor is usually specified in inches. However, the specified value does not indicate
the actual size of the active sensor area. The sensor size specifications date back to the formerly used tube
systems: The curvature of the imaging surface of the camera tube caused distortions to the display, reducing the
usable capture area of a 1" tube to a rectangle with a diagonal of 16 mm.

With the introduction of the semiconductor sensor technology, the dimensional specifications were taken over from
tube systems. For this reason, a sensor whose active area diagonal measures 16 mm is specified as a 1-inch
sensor. The following illustrations show the most common sensor sizes. The diameter in inch multiplied with 2/3
equals approximately the actual sensitiv area in millimeters.

"
2/3"
1/1.8"
12"
— 1/3"
—— 4

Common sensor sizes (in inch)

1/2" Sensor 1/3" Sensor
Comparison of common sensor sizes and examples for different
fields of view

The size of each single sensor cell (pixel) depends on the size of the active sensor area and the resolution. In
general, less pixels over the same sensor area (or a larger sensor area with the same resolution) will result in

© 2013 Thorlabs GmbH 23



DCx Cameras

greater photo sensitivity of the sensor.

2.3.2 Micro Lenses

Micro lenses improve the fill factor

The fill factor is the percentage of the pixel area that is exposed to light during exposure. Ideally this would be
100 %. Since other elements are located on the sensor surface besides the light-sensitive photodiodes, this value
may be reduced to approx. 30-50 %, depending on the sensor technology. The use of micro lenses compensates
for this and increases the fill factor to 90 % or more. Micro lenses collect the light that falls onto a photocell, thus
increasing the useable sensor area.

Using micro lenses to increase the effective fill factor

Bayer Filter

CMOS pixel design with Bayer filter (red) and micro lens

24 © 2013 Thorlabs GmbH



2 Camera Basics

Micro lenses with CRA correction

Some sensors have micro lenses offset to the sensor edge. They compensate for shading created by obliquely
incident light. The angle of incident light is called Chief Ray Angle (CRA), the micro lens offset is thus called CRA
correction. The amount of micro lens shift is specified in degrees and refers to the micro lenses in the corners of

the sensor.

v/
4 4 4D
// [/ \iJ

Micro lenses without CRA correction

Vi

Image captured without CRA correction shows
shading

/// s \l/

Image captured with RA correction

Micro lenses with CRA correction

Using parallel light on sensors with CRA correction may cause slight color variations. These may occur, for
example, if telecentric lenses are used. The following models are equipped with sensors with offset micro lenses:

e DCC1240x/DCC3240x| 1)
e DCC1645C/ 46!
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2.3.3 Color Filter (Bayer filter)

For technical reasons, digital image sensors can only detect brightness information, but no color information. To
produce color sensors, a color filter is applied to each photocell (pixel). The arrangement of the color filters is
illustrated in the following figure. Two out of every four pixels have a green filter, one pixel has a red filter and one
has a blue filter. This color distribution corresponds to the color sensitivity of the human eye, and is called the Bayer
filter pattern. With the help of the Bayer pattern the correct brightness and color information can be calculated for
each pixel. Full sensor resolution is retained.

Bayer RGB filter pattern

Bayer conversion

A Bayer conversion, also referred to as de-Bayering, is carried out to determine the color information from the raw
sensor data (raw Bayer). By default all DCx Cameras transmit the image data to the PC in raw Bayer format. The
PC then uses the functions of the uc480 API to convert the image data to the color format you need for displaying
or further processing the data.

To convert the colors, a filter mask moves over the image and calculates a color value for each pixel from the
surrounding pixels. The uc480 API provides two filter masks that differ in image quality and CPU load.

¢ Normal Quality (Mode | S_CONV_MODE_SOFTWARE_3x3/ 1 S_CONV_MODE_HARDWARE_3x3)
A smaller filter mask is used for conversion. This algorithm has a low load on the CPU. The filter's averaging
function may cause a slight blur. Noise is reduced. This filter is recommended for image processing tasks.

¢ High Quality (Mode | S_CONV_MODE_SOFTWARE_5x5)
A large filter mask is used for conversion. This algorithm offers very accurate color positioning and an increased
level of detail. The CPU load is higher than with the normal filter. This filter is recommended for visualization
applications.

Software conversion with high quality should only be used for sensors whose green pixels have the same
sensitivity. This applies to the following sensors:

e DCU223C/DCU224C
e DCC1240C, bCC3240C
For all other sensors, we recommend using the standard filter mask.
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a*R(3,3)
@zm
)

RS

v

43)
4)

0 =~ OO O B W N =

e 2.
4 2)
b 4 F::> 4 4)

v
Bayer conversion using the standard mask

See also:
* Color conversion: i s_Set Col or Converter () a7

* uc480 Viewer: Format/ 99)
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2.3.4 Hot Pixels
Definition

Hot pixels (or in a broader sense, defective pixels) are pixels that do not react linearly to incident light — or do not
react at all. They occur for various reasons, such as contamination during sensor production or sensor age, and
with both CCD and CMOS sensors. CCD sensors generally have fewer hot pixels than CMOS sensors under the
same operating conditions. With darkened sensors and prolonged exposure times, hot pixels are visible as
individual bright dots in the image. The following factors promote the occurrence of hot pixels:

® Long exposure times
* High gain settings
* High sensor operating temperature

Zoom Window - C1280G12M - ID:1 - SerMo: 4002800846 =]

Pixel peek  Zoom {1 4.0

Hot pixels detected in a monochrome camera

Zoom Window - C1280G12C - ID: 1 - SerMo: 4002800473 =]

pixel peek  Zoom 1 4.0

Hot pixels detected in a color camera

Hot pixel correction

During the manufacture of our cameras, all sensors that will be used in DCx Cameras are checked for hot pixels. In
the process, images are taken with a darkened sensor and long exposure times. Pixels with a brightness higher
than a specific value are classified as hot pixels. A list of the coordinates of each hot pixel is stored in the camera
EEPROM. The hotpixel correction is done in the uc480 driver. However, some sensors also provide an internal
hotpixel correction.

The maximum number of hot pixels stored in a DCx camera is:
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DCx model max. hot pixels stored
DCC1240x, DCC1545M, DCC1645C, DCC3240x (CMOS) 768
DCU223x, DCU224x (CCD) 20

How many hot pixels are on the camera's internal list depends above all on the defined threshold values. It is not
an indication of the quality of the sensors used.

When you enable the "Hotpixel correction” function in the DCx software, the software automatically corrects the hot
pixels in the captured image by calculating the average from the brightness value of two neighboring pixels. When
using color sensors, the hot pixel is corrected with the appropriate color in raw Bayer format, i.e. before color
conversion. The correction does not work with activated subsampling and binning factors greater than 2x.

The sensors are tested during manufacturing also for cold pixel and dead pixels. Sensors with dead pixel clusters
(more than two neighboring defective pixels of the same color) are rejected by our quality control. When the
camera is operated in very warm ambient conditions, other defective pixels can occur, however.

Defining additional hot pixels

If additional hot pixels occur during use of the camera, you can add them to the camera's internal hot pixel list. To
do this, use the API function given below.

See also:

* uc480 Viewer: Hot pixel correction| 110
* uc480 Hotpixel Editor| 128

* Programming: i s_Hot Pi xel () [260
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2.3.5 Shutter Methods

e Global shutter| 30

* Rolling shutter| 31
e Rolling shutter with global start/ 321

Note on the schematic diagrams: These illustrations show a schematic view of the image capture sequence. The
sensor exposure and readout times and the transmission times depend on the camera model and settings.

For more information on flash timing see the Digital In-/Output (Trigger/Flash)| 471 chapter.

General

The image is recorded in the sensor in four phases:
* Reset pixels of the rows to be exposed

® Exposure of pixel rows

* Charge transfer to sensor

¢ Data readout

The sensor cells must not be exposed during the readout process. The sensors of the DCx Cameras have no
mechanical shutters, but work with electronic shutter methods instead. Depending on the sensor type, either the
rolling shutter method or the global shutter method is used.

Global shutter

On a global shutter sensor, all pixel rows are reset and then exposed simultaneously. At the end of the exposure,
all rows are simultaneously moved to a darkened area of the sensor. The pixels are then read out row by row.

Exposing all pixels simultaneously has the advantage that fast-moving objects can be captured without geometric
distortions. Sensors that use the global shutter system are more complex in design than rolling shutter sensors.

All CCD sensors as well as some CMOS sensors use the global shutter method.

A

Rows

Hl Reset
Exposure

Bl Readout

I Charge transfer

-

Time

v

1/Framerate

Global shutter sensor in live mode
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Trigger Trigger

Rows

Bl Reset
Exposure

Bl Readout

B Charge transfer
Flash*

1/Framerate ‘4> Flash Duration

Flash Delay

Global shutter sensor in trigger mode

* Optional flash function. The start time and duration are defined by the flash delay and duration parameters (see
also Camera settings: 1/0 | 104).

Rolling shutter

With the rolling shutter method, the pixel rows are reset and exposed one row after another. At the end of the
exposure, the lines are read out sequentially. As this results in a time delay between the exposure of the first and
the last sensor rows, captured images of moving objects are distorted.

Example for the rolling shutter effect with a moving car

To counteract this effect, the DCx Camera software provides a global flash window where you set the time by
which flash activation is delayed. You can also specify the flash duration. This allows implementing a global flash
functionality which exposes all rows of a rolling shutter sensor simultaneously.

Rolling shutter sensors offer a higher pixel density compared to global shutter CMOS sensors. The rolling shutter
system is used in DCC Cameras with high-resolution CMOS sensors.

Some CMOS senors with global shutter can be operated also with rolling shutter. The operation in the rolling
shutter mode is used to reduce the image noise. This function is only supported from the camera models
DCC1240x/DCC3240x st

Hows

Bl Rt
Exposure
Bl Readout
i | _I B Charge transfer
ot - Time
! 1

1iFramerate

Rolling shutter sensor in live mode
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Rows

Hl Reset
Exposure

Bl Readout

B Charge transfer
Flash*

" >
R Time
Flash Delay Flash Duration

¥

.
>

Rolling shutter sensor in live mode with global flash window

Trigger
Al
Rows l
|
|

l Bl Reset
l Exposure
. ; Bl Readout
. . B Charge transfer
B Flash*
+*— Time
Flash Duration

i
+

v

Exposure Time

Rolling shutter sensor in triggered mode with global flash window

* Optional flash function. The start time and duration are defined by the flash delay and duration parameters (see
also Camera settings: 1/0 [10+).

Rolling shutter with global start

Some rolling shutter sensors also provide a global start mode, which starts exposure of all rows simultaneously
(see illustration). For best results, use a flash for this mode. No light is allowed to fall on the sensor outside the
flash period because otherwise the image brightness will be distributed unevenly.

Trigger Trigger

Rows

Bl Reset
Exposure
: Bl Readout
: B Charge transfer
_ : Flash*
P e : —> Time
i Exposure Time i Flash Duration
- 1/Framerate -

Rolling shutter sensor in trigger mode with global start function

* Optional flash function. The start time and duration are defined by the flash delay and duration parameters (see
also Camera settings: 1/Q [10F).
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2.3.6 Line Scan Mode

Area scan sensor (matrix)

The sensors of area scan cameras have a matrix of many (usually between several hundred and several thousand)
rows and columns of pixels. State-of-the-art area scan sensors use only square pixels with a consistent pixel pitch.

Area scan cameras are suitable for applications in which stationary or moving objects should be captured as
completely as possible in one image capture.

Line scan mode

In some applications, however, it is necessary to read out and transfer only one sensor line instead of the entire
sensor area. This applies, for example, to endless web inspection systems. These systems often use line scan
cameras for this reason. Their sensors have only one pixel row, which they can read out at very high speeds in the
kilohertz (kHz) range. Some DCxCamera models have area scan sensors that optionally also offer a line scan
mode. This mode can read out any pixel row of the sensor at high speed.

There are two line scan modes to distinguish:
* Fastline scan

In this mode, the sensor achieves very high line scan rates. Several hundred to thousand lines are combined and
transferred in one frame. The camera can be triggered on the beginning of a frame, but not on each individual
line. You can choose any line of the area scan sensor for the line scan mode. Color images are not supported in
this mode because Bayer color sensors| 261 need at least two neighboring lines for color calculation.

* Triggered line scan

In this mode, the sensor achieves lower line scan rates than in fast line scan mode. The camera can be triggered
on each individual line. Several hundred to thousand lines are combined and transferred in one frame.
Color images are possible in this mode because Bayer color sensors can use two lines.

The line scan mode is currently only supported by the monochrome DCC1240M and DCC3240M,N | «il models in
form of the fast line scan mode. The triggered line scan mode is not supported by any camera model yet.

See also:
* uc480 Viewer: Properties > Shutter|15)

Programming:
* Function: i s_Devi ceFeat ure() [
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2.4 Reading Out Partial Images

The camera sensors have defined resolutions which are given as the number of pixels (width x height). However,
for some applications it may be necessary to read out only a selected part of the sensor area or to reduce the local
resolution. For this purpose, the DCx Cameras provide various functions:

* Area of interest (AOI)[ 34
 Subsampling! 371 (skipping) pixels
* Binning! 381 (combining) pixels

These functions reduce the amount of data to be transferred and thus allow you to increase the frame rate
considerably, depending on the camera model.

2.4.1 Area of Interest (AOI)

Using this function, you can set the size and position of an area of interest (AOI) within an image. In this case, only
data included in this AOI will be read out and transferred to the computer. The smaller partial image enables the
camera to use a higher frame rate.

For information on the AQOI position grid and the frame rates that your camera model can achieve with AOI, see the
model specifications in the Camera and sensor data/4st) chapter.

¥
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AOI readout on monochrome sensors

AOI readout on color sensors

Step widths for AOI definition (position grid): The available step widths for the position and size of image AOls
depend on the sensor. The values defining the position and size of an AOI have to be integer multiples of the
allowed step widths.

For details on the AOI grids of the individual camera models, please see Camera and sensor datal 0 and click a
camera model.

Please note that, after defining an AOI, the resulting image may be darker if the camera cannot maintain the
originally set exposure time due to the increased frame rate.
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Multi AOI

The Multi AOI function allows defining more than one AQOI in an image and transferring these AOIs all at the same
time. Only DCC1240x models support this feature. In the Multi AOl mode you can define two or four AOIs in one
image and transfer them simultaneously. The AOIs are positioned side by side or one below the other, and share
the same X or Y axis.

- ucdB0Viewer - DCC1240M - ID: 1 - SerMNo.: 4002800846 EI@

File Edit View wucd80 Draw/Measure Profiles Help
e 5] 4‘1"-'\-\‘

oo e« . HE

uchd0Viewer - DCC1240M - ID: 1 - SerNo.: 4002800846 5z |

e @lxaxes  [Flyaes  [F] Sensor hotpicel comection

ad | ! %10 e ¥z 424 [{ %3 852 [ X4 1280 [4)

3 Sen5|tl\;{° Y10 = Y2 (340 L Y3 682 = Y4 1024 L2
=

Electronic
Equipme

e

' HANDLE

9 ? WITH
= CARE |,

Electronic

Equipment! THORLAES
—7—_| .

Default | | Close

WKRO-OHE fi.é/\a vl v O

Grey & (1280 x1024)  Frames: 36838 Display: 36802 Failed: 1 Recon: 0 Transfer: OK FPS: 16.01
uc480 Demo - Multi AOI on the DCC1240C
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Sequence AOI mode
Apart from the multi AOl mode, DCC1240x and DCC3240x also support the sequenc

e AOI mode.[1:5This mode

allows to define up to four AOIs, which need to have the same size but may differ in position, exposure time or gain

settings.

-2 ucdB0Viewer - C1280G12C - ID: 1 - SerNo.: 4002800473
File Edit View wuc480 Draw/Measure Profiles Help

0l 2, cycle: 35
ucd80Viewer - C1280G12C - ID: 1 - SerMo.: 4002800473

Info Camera Image Size Format

| Input / Output | AES / AGC | AwB

216

=

AOI3

MNumber of used AQls Current AOI

4

-

Automatic copying of the ACI 1image parameters

|| Show ADIindex in image

U

¥ position
Y position

Exposure time

0.009 ms 23048 ms

Master gain D
0

Readout cycles

Color
Misoellaneous | Mutti AQI | Sequence ADI | Shuter |

AOL3

ol =s

2

 Trigger

1

Frames: 23913 Display: 22775 Missed: 0 Failed: 0 Recon: 0

Gk 4-FYX 1 Q NS LN

BGRAS (216 x 228)

Transfer: OK FP5: 32,02

uc480 Viewer - sequence AOI mode

See also:
e uc480 Viewer: Sizel 97

e uc480 Viewer: Multi AOI| 115!
* uc480 Viewer: Sequence AOI| 115
e Programming: i s_AQ () [1s8)
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2.4.2 Subsampling

Subsampling is a technique that skips multiple sensor pixels when reading out image data. This reduces the
amount of data to be transferred and enables higher camera frame rates. The captured image has a lower
resolution but still the same field of view compared to the full-resolution image. This mode can be used as a fast
preview mode for high-resolution cameras.

Color subsampling as performed by most color sensors skips pixels while maintaining colors (see illustration). For
some monochrome sensors, the camera also performs color subsampling, resulting in slight artifacts.

Monochrome sensors and some color sensors ignore the Bayer pattern and the color information gets lost (mono
subsampling).

Depending on the model, DCx Cameras support different subsampling factors. Subsampling of horizontal and
vertical pixels can be enabled independently.

The Camera and sensor datas/«0 chapter lists the subsampling methods and factors supported by each camera
model.
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2.4.3 Binning

Binning is a function that averages or adds multiple sensor pixels to obtain a single value. This reduces the amount
of data to be transferred and enables higher camera frame rates. The captured image has a lower resolution but
still the same field of view compared to the full-resolution image. This mode can be used as a fast preview mode
for high-resolution cameras.

Color binning, as performed by most color sensors, combines only pixels of the same color (see also the Color filter
(Bayer filter)| 261 chapter). For some monochrome sensors, the camera also performs color binning, resulting in
slight artifacts.

Most monochrome sensors and some color sensors combine neighboring Bayer pattern pixels; in this case, the
color information gets lost (mono binning).

With CCD sensors, binning makes the images brighter because the pixel values are added up. With CMOS
sensors, pixel values are usually averaged; this reduces image noise.

Depending on the model, DCx Cameras support different binning factors. Binning of horizontal and vertical pixels
can be enabled independently.

The Camera and sensor datal 0 chapter lists the binning methods and factors the individual camera models

AA AR
AR
ARAR

Binning on color sensors
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2.5 Digitizing Images

e Characteristics and LUT/ 381
e Bit depth and digital contrast adjustment/ 4%

2.5.1 Characteristics and LUT

When perceiving or imaging a scene, the form of the imaging characteristic is crucial for displaying the differences
in brightness. With image processing (e.g. applications such as edge detection and character recognition), linear
characteristics are generally required. The human eye, on the other hand, perceives differences in brightness
based on a logarithmic characteristic, which often approximates a gamma characteristic in practice. All three forms
will be shown in the following.

Linear characteristic

If a system (e.g. a camera with a conventional CCD sensor) yields double the output value for double the
brightness, the system features a linear characteristic:

F 3

Image brightness

0 1 2
Scene brightness
Imaging with linear characteristic

Gamma characteristic
Gamma characteristics (or gamma curves) are named after the Greek formula symbol y. Gamma curves are
power functions of the form
1
y=Xx

and are often used in photography or image display on computer screens. A gamma value of 1 generates a linear
characteristic again. A curve with the value y = 2.2 used for computer screens is shown in the figure below.

I 3

Image brightness

1 2 3

Scene brightness
Imaging with gamma characteristic

Such a gamma characteristic brightens dark areas of an image, which corresponds more to the perception of the
human eye. In light areas of an image, the differences in brightness are condensed for this.
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Image with linear characteristic Image with gamma characteristic

Logarithmic characteristic
The effect of the logarithmic characteristic is even stronger. Here, the characteristic follows the function

y=Ig (x)

The following diagram illustrates how very large jumps in brightness in light areas of a scene only cause small
changes in image brightness. This explains why image sensors with a logarithmic characteristic, in particular, are
ideal for imaging scenes with very high dynamic range.

Image brightness

0.1 1 2 3

Scene brightness
Imaging with logarithmic characteristic

Lookup table (LUT)

With a lookup table (LUT) it is easy to apply characteristic curves to digital images. A LUT is a table which assigns
an output value to every possible input value. The figure below shows a LUT which would binarize an image: For an
8 bit image, for example, this LUT would replace all pixels with gray values 0...127 with value 0 and all pixels with
gray values 128...255 with value 255.

Using LUTSs has the advantage that calculations can be done very fast. Typical applications of LUTs are enhancing
image contrast, or gamma characteristics.

Qutput values

A\ 4

Input values
LUT characteristic for binarizing an image
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2.5.2 Bit Depth and Digital Contrast Adjustment
Digitizing
Image sensor pixels first generate an analog voltage signal proportional to the amount of light that strikes them.

The image is digitized for further processing, i.e. the stepless signal is converted to a digital numerical value. The
following figure shows this using a gray gradient as an example

Stepless gradient _
1bit 2 steps || R

2 bit (4 steps [

4 bit (16 steps) | TN

8 bit (256 steps) || T

Various bit depths using a gray-scale gradient as an example

If the stepless gradient is imaged in a digital range in 2 bits, for example, the result is 22 = 4 levels; for 4 bits, it is
24 =16 levels, and so on. The intermediate brightness values of the original gradient are irreversibly lost after
digitization.

With around 200 levels or more, the jumps in brightness can no longer be discerned with the eye, which is why
current monitors and digital cameras use 8 bits (256 levels) per color channel (fully adequate for visualization).

Bit depth in image processing

If digital image data undergoes further image processing, a bit depth greater than 8 may be necessary. The
computer is able to differentiate between these very fine differences in brightness (no longer discernable by the
eye) and process them. This is why industrial cameras often use 12 bits.

Bit depth Brightness levels
8 28 =256

10 210 = 1024

12 212 = 4096

14 214 =16.384

Greater bit depths require extremely low-noise image sensors, however. As soon as the differences in brightness
created by noise are greater than the digitization levels, no further data is gained.

Bit depth by sensors

Platform USB 2.0 USB 3.0
CMOS sensors 8 bit 10 bit
CCD sensors 8 bit -

Color formats with a bit depth of more than 8 bits per channel are only supported by USB 3 DCC3240x camera
models. Using color formats with higher bit depth increases the bandwidth used by a camera.

Histogram and contrast

The brightness distribution of digital images is represented in a histogram. If an image has optimum contrast, the
histogram includes practically all brightness values between 0 and the highest value (255 in 8-bit images). If an
image has low contrast, the histogram only includes a small number of the values; the image appears dull:
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Image capture and histogram with minimal contrast (le.) and with optimum contrast after a contrast
adjustment (ri.)

For improved display on the screen or when printed, the histogram can be spread to optimally utilize the possible
brightness levels. For this purpose, the dark parts of the image are further darkened via an LUT characteristic and
the light parts of the image are brightened. Thus the human eye can better differentiate between the different
brightness levels; the image has more contrast.

It must be noted, however, that subsequent processing with a computer will not yield more data. Therefore,
subsequent contrast adjustment via software is not necessary for use in image processing. The computer can
differentiate between the differences in brightness without contrast adjustment.

Advantage of greater bit depth with contrast adjustment

The bit depth in the output image is crucial for contrast adjustment. The following figures illustrate this. In the first
example the 8 bit output image contains fewer than 100 brightness levels, as there are no dark or very bright parts.
The image is low-contrast.

With a contrast adjustment, the values of the histogram are spread in such a way as to create a contrast-rich
image. The fewer than 100 brightness values are now distributed across levels 0 to 255; gaps arise in the
histogram and are visible as jumps in brightness in the resulting image.

A

8 bit

255

<100 brightness values

8 bit

0 255
Contrast adjustment with 8 bit output data

The second example shows the same output image with a 10 bit bit depth right at the time of capture. This image
also has low contrast, as it features only average brightness values. The greater bit depth allows the brightness
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values of the image to be imaged over 500 different digital levels, however. The entire histogram includes 1,024
values in the 10 bit image (in contrast to 256 values with 8 bits).

This means that a contrast adjustment can now be made for screen display without a reduction in quality. The 500
values of the output image are distributed over the 256 values of the 8-bit target image in such a way that optimum
contrast is the result. The large number of output values means that there are no gaps in the histogram.

10 bit

1024

> 500 brightness values

8 bit

0 255

Contrast adjustment with 10 bit output data

This type of contrast adjustment can already be done in the camera when an image is digitized in 10 bits and
transferred in 8 bit. In this case, optimum utilization of the 8 bit data is also important for image processing.
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2.6 Camera Parameters

e Pixel clock, frame rate, exposure time| 44
e Gain and offset/ 45
e Automatic image control| 481

e Applying new parameters| 461

2.6.1 Pixel Clock, Frame Rate, Exposure Time

Pixel clock

The basic parameter for camera timing is the pixel clock. It determines the speed at which the sensor cells can be
read out.

We recommend not setting the pixel clock any higher than necessary to achieve the desired frame rate.

An excessive pixel clock can cause delays or transmission errors. If the data is read from the sensor at a higher
speed (high pixel clock), you will also need a faster transmission over the data connection. Thus, by controlling the
pixel clock, you can also influence the bandwidth required for a camera.

The pixel clock influences the connected load and consequently the temperature inside the camera.
Frame rate

The possible range of settings for the frame rate depends on the currently selected pixel clock. You can select a
lower frame rate without changing the pixel clock. To set a higher frame rate, however, you need to increase the
pixel clock.

Exposure time

The exposure time depends on the currently selected frame rate and is preset to its reciprocal value. You can
select a shorter exposure time without changing the frame rate. To set a longer exposure time, however, you need
to reduce the frame rate.

The increments for setting the exposure time depend on the sensor's current timing settings (pixel clock, frame
rate). The exposure time values are rounded down to the nearest valid value, if required. For this reason, the actual
exposure time can deviate slightly from the exposure time you have selected.

See also:
 uc480 Viewer: Cameral 93

* i s_Pixel d ock() [
* i s _SetFranmeRat e() |8
* i s _Exposure() |8

2.6.2 Gain and Offset
Gain

In digital imaging, a voltage proportional to the amount of incident light is output by the sensor. To increase image
brightness and contrast, this signal can be amplified by an analog gain and offset before the digitizing process. The
results of analog signal processing are usually better than the results of digital post-processing.

Analog amplification of the read-out pixel values increases overall image brightness and contrast. Depending on
the sensor type, a global gain value for all pixels (master gain) or a separate gain value for each color (RGB gain)
can be set.

Using Sensor Gain: A signal gain will also result in a noise gain. High gain settings are therefore not
recommended.

We suggest the following gain settings:
1. Enable the Gain boost/ 951 function (i s_Set Gai nBoost () [zL).
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2. If required, adjust the gain setting with the master gain control.

Linearity of sensor gain: You can set the gain factor in increments from 0 to 100.
® For CCD sensors the gain increases usually not linear but disproportionate.

* For CMOS sensors the gain increases linear. Some sensors have only 32 or fewer levels, so not each step is
assigned to a level.

The maximum gain factor settings also vary from sensor to sensor (see Camera- and sensor data/4eb).
Offset

Every digital image sensor has light-insensitive cells next to the active image area. These dark pixels are used to
measure a reference voltage (black level) which is subtracted from the image signal. This compensates thermally
generated voltages on the sensor which would otherwise falsify the signals.

Normally, the sensor adjusts the black level automatically. If the environment is very bright or if exposure times are
very long, it may be necessary to adjust the black level manually.

2.6.3 Automatic Image Control

The uc480 driver provides various options to automatically adjust the image capture parameters to the lighting
situation. These include:

* Auto exposure shutter (AES)
* Auto gain control (AGC)

¢ Auto white balance (AWB)

¢ Auto frame rate (AFR)

The auto functions are used to adjust the average brightness and color rendering of the camera image to their
setpoint values, while trying to keep the frame rate at the highest possible value.

All controls are configured using the is_SetAutoParameter() | =05 SDK function.

Auto exposure shutter (AES)

The control of the average brightness is preferably achieved by adjusting the exposure, i.e. you set the highest
possible exposure time before gain is controlled. The auto exposure feature always uses the current exposure
range which results from the selected pixel clock frequency and the frame rate. You can set separate control range
limits for exposure and gain.

Auto gain control (AGC)

The auto gain feature controls the camera master gain in a range from 0-100 %. You can set separate control
range limits for exposure and gain.

Auto frame rate (AFR)

With the exposure control function enabled, you can still change the frame rate manually or automatically to
maintain a dynamic exposure control range. A lower frame rate allows for longer exposure times, but then the live
image display may exhibit jitter. The objective of the automatic frame rate control is to set the frame rate to an
optimum value. This way, in all situations, the automatic exposure control can use the required control range at the
highest possible frame rate.

Auto white balance (AWB)

Depending on the lighting source, light can have different color temperatures so that the images may have a color
cast. At low color temperatures (e.g. light from incandescent lamps), the white content is offset towards a red hue.
At high color temperatures (e.g. light from fluorescent lamps), the white content is offset towards a blue hue.

The white balance control feature uses the RGB gain settings of the camera to correct the white level. This is
achieved by adjusting the gain controls within the 0-100 % range until the red or blue channel matches the average
brightness of the green channel. In order to manually influence the color rendering, you can adjust the setpoint
values for the red and blue channels relative to the green channel by using an offset value (see also uc480 Viewer:

Histogram [86).
Automatically disabling the control function

You can disable the control functionality automatically once the target value has been reached (approximately) and
after 3 regulations no improvement has been reached (APl parameters |S SET _AUTO WB ONCE and
I S SET_AUTO BRI GHTNESS_ONCE). An event/a message notifies the system of this (see alsoi s I ni t Event ()
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[276)). Alternatively, you can keep the control feature enabled so that it responds to deviations from the target value.

Control speed

You can set the auto function speeds in a 0—-100 % range. This influences the control increments. High speed
(100 %) causes a little attenuation of a fast-responding control and vice versa. The control functions for average
brightness and for color rendering use separate speeds.

In trigger mode, every frame is evaluated for automatic control. The freerun mode skips a number of frames by
default because in that mode, changes to the image parameters only become effective after one or more image
captures (see also Applying new parameters|46). With the "Skip Frames" parameter (APl parameter
I S SET_AUTO_SKI PFRAMES), you can select how many frames should be skipped in freerun mode (default: 4).
This parameter strongly influences the control speed. Choosing small values can destabilize the automatic control.

For higher frame rates select for the "Skip frames" parameter a bigger value. This reduces the number of
automatic adjustments that must be done by the camera.

Hysteresis

The automatic control feature uses a hysteresis function for stabilization. Automatic control is stopped when the
actual value lies in a range between (setpoint - hysteresis value) and (setpoint + hysteresis value). It is resumed
when the actual value drops below (setpoint - hysteresis value) or exceeds (setpoint + hysteresis value). If the
hysteresis value is increased, the control function will stop sooner. This can be useful in some situations.

See also:
e i s SetAutoParaneter () [sb

2.6.4 Applying New Parameters

New capture parameters (such as exposure time or gain settings) can be transferred to the camera via software at
any time. Depending on the operating mode, these settings will not always be immediately effective for next image,
however.

* Freerun mode
In freerun mode, the camera is internally busy with capturing the next image while new parameters are
transmitted to the camera. Depending on the exact time of transmission, new parameters might only come into
effect two or even three images later.

* Trigger mode
In this mode, the camera reverts to idle state between two images. When you change the camera parameters,
the new settings will be applied immediately to the next image.

2.7 Firmware and Camera Start

Every DCx camera has its own firmware that handles internal processes in the camera. The camera firmware
varies from model to model.

USB DCx Cameras have a two-tier firmware that is uploaded to the camera each to you connect it to a PC:

1. Common firmware (uc480 boot)
The general firmware identifies what camera model you have connected, and uploads the corresponding
firmware.

2. Model-specific firmware (e.g.: uc480 DC1240x series)
The model-specific firmware is named after the camera type and provides the functions of the relevant model.

When you connect a USB DCxCamera with a Windows PC or a new USB port for the first time, it is detected as a
new device. This is normal standard behavior of the operating system.

The USB DCx Cameras firmware is part of the driver. The automatic upload always loads the firmware that
matches the driver installed in the camera.
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2.8 Digital Inputs / Outputs

All DCx cameras (see Model comparison| 57, except DCC1545M and DCC1645C, come with opto-isolated inputs/
outputs that can be used for triggering the camera and for flash control. DC3240x cameras have in addition general
purpose I/Os (GPIO). Use of the GPIOs for flash control is possible to a certain degree. External triggering via the
GPIO is not supported.

See also:
* Basics: Trigger mode| 19

* uc480 Viewer: Input/output| o)
* Specification: Electrical specifications| "

Programming:

e is 1Q) 0

2.8.1 Using Digital Inputs/Outputs

Digital input (trigger)
Models with optocoupler input can use the digital input for externally triggering the image capture, or query the
applied signal level.

In trigger model 191, a digital signal is applied to the camera's input. You can determine whether the camera will
respond to the rising or falling edge of the digital signal. After an internal delay, the sensor is exposed for the
defined exposure time. The captured image is then transferred to the PC.

On models with general purpose I/Os (GPIO), you can query a voltage level at these inputs (TTL compatible).
Digital output (flash)

The digital outputs can be used in both freerun mode and trigger mode. You can synchronize the output level to the
exposure time or set it statically.

Models with optocoupler output allow control of a DC voltage applied to the output. This allows controlling a flash,
either directly or via a separate flash controller unit. Models with general purpose 1/0Os (GPIO) can output a voltage
at these outputs (TTL compatible).

Please read the notes on I/O wiring for your camera model in the Electrical specifications| «7 chapter.

The settings specified for the digital output will be reset when the camera is disconnected from the PC or the PC is
powered down.

2.8.2 Flash Timing (Trigger Mode)

When using the digital output for flash control, you can set the delay and the duration of the flash. The flash timing
can be adjusted manually or automatically by the camera driver.

Sensor latency and delay times The sensor latency is due to a number of technical factors, including sensor type,
image geometry, pixels clock and, with CCD sensors, the exposure time. The latency is constant for a specific
combination of parameters.

Trigger delaylss2), flash delay and flash duration| «25 are optional and can be set by software.

The following illustrations show a schematic view of the image capture sequence. The sensor exposure and
readout times and the transmission times depend on the camera model and the current parameter settings.

Automatic flash

If flash delay = 0 and flash duration = 0, the flash signal is automatically synchronized to the exposure time. The
automatic flash feature has the advantage that the flash is synchronized automatically if the settings for image
geometry or camera timing are changed. The disadvantage is that the flash signal is active slightly longer than the
exposure time. The flash duration with automatic flash is longer for rolling shutter sensors than for global shutter
sensors.
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Flash timing with global shutter sensor, automatic flash,
optional trigger delay
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Flash timing with rolling shutter sensor, automatic flash,
optional trigger delay

Manual flash synchronization

If one of the flash delay or flash duration parameters is set to a value greater than 0, you can shift the flash signal
to any point in the exposure time or change its duration. In this case, the flash delay will be calculated exactly from
the start of the exposure time (after the sensor latency time). When manually synchronizing the flash signal to the
exposure time, you can use the i s_| Q) |20 function to query the data you need.

The advantage of manual flash synchronization is that the flash can be precisely controlled based on the start of
exposure. This applies to both rolling and global shutter sensors. You can thus achieve a higher accuracy with the
manual flash synchronization than with the automatic flash feature.

The disadvantage is that the flash signal has to be resynchronized whenever any settings for image geometry or
camera timing change.

With rolling shutter sensors, you can avoid the rolling shutter effect/3t) by selecting suitable delay and duration
settings (global flash function). Using i s_| () [2s01, you can query the appropriate values.

The flash output is reset with the start of the next image capture. This also applies if you have set a longer flash
duration.
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2.8.3 Flash Timing (Freerun Mode)

Automatic flash

In freerun mode, the automatic flash feature works in the same way as in trigger mode. As a result, the flash output
is continuously or almost continuously active (see illustration below).

Exposure
Flash

Readout

Transfer

Flash timing in freerun mode with rolling shutter sensor, automatic flash

Manual flash synchronization

It is recommended to synchronize the flash manually in freerun mode. This applies to both rolling and global shutter
sensors.

In freerun mode, the manual flash synchronization works in the same way as in trigger mode.
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Flash Delay
E E Flash Duration
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Exposure i E E
Flash | | |
Readout
Transfer

Time
Flash timing in freerun mode with global shutter sensor, manual flash

2.8.4 Serial Interface RS-232 (DC3240x only)

DC3240x cameras are equipped with a serial interface (RS-232). It provides functionality for communication with
peripheral devices (e.g. lighting controller, lens controller or the serial port of a PC). Before you can send data
through the camera's serial interface, one or more virtual COM ports have to be defined on the PC. Once defined,
they can be used for data communication with appropriate software just like any physical COM port.

To set up and use the serial interface, the "Additional functions"[711 dialog box is provided in the uc480 Camera
Manager. For the serial interface specifications, please refer to the DC3240x Serial Interface Wiring (RS-232)| 5!
chapters.

50 © 2013 Thorlabs GmbH



2 Camera Basics

2.9 USB Interface

History and development/ st

e Structure and topology! st
USB 2.0 cabling and connection| 52

USB 3.0 cabling| 52
e Data transmission and bandwidth| 53

2.9.1 History and Development

The Universal Serial Bus (USB) is an interface which enables you to easily connect various devices to a PC. As
all data exchange is controlled by the PC, no additional interface controller is needed. Further advantages of USB
are:

* The PC does not have to be shut down when connecting USB devices (hot plugging).
* USB devices can be supplied with power from the PC.
¢ High bandwidth for data transmission.

The USB standard was developed by a group of companies including Compag, IBM, Intel, and Microsoft. Version
1.0 was presented in 1995. The slightly faster USB 1.1 standard followed in 1998.

At first, the USB interface was designed to connect peripheral devices such as printers, mice, or keyboards. With
the introduction of USB 2.0 in 2000, the transfer rate increased to 480 Mbit/s, making USB 2.0 suitable for
connecting devices with higher data volumes (such as mass storage devices, scanners, or cameras).

In 2008, with USB 3.0 a new version of the interface has been published, which is significantly faster than USB 2.0
(400 MByte/s).

2.9.2 Structure and Topology

USB uses a tree topology and is host-controlled. That means that a PC with host functionality is mandatory for
using USB. Therefore, it is not possible to directly connect two USB devices (with the exception of USB on-the-go
compliant devices). Neither is it possible to connect a camera to a PDA device.

Theoretically, 127 devices can be connected to a host controller. Using external hubs or repeaters, even more
devices can be connected, and from a greater distance. Provided that a maximum of 5 hubs/repeaters may be
daisy-chained, USB devices can be connected in up to seven levels.

USB topology

The maximum bandwidth of 480 Mbit/s per USB 2.0 host or 400 MByte/s per USB 3.0 host cannot be exceeded.
Therefore, the maximum possible frame rate will be reduced if image data from multiple USB cameras is
transferred simultaneously.

The available bandwidth might also be decreased when you use hubs or repeaters. You can reduce the bandwidth
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required for each camera by lowering the frame rate or the image size.

2.9.3 USB 2.0 Cabling and Connectors

In order to comply with the specifications, the maximum length of USB 2.0 cables is limited to 5 m. Longer cables
may be connected if you use high-quality material. The USB bus provides power supply with 5 V and 500 mA max.
Many USB devices use the bus power and do not need external power supply (bus-powered devices).

Cable design

The following illustration shows the basic design of a shielded USB cable:
¢ D+/D-: data transfer
¢ +5V/GND: power supply

+5Y
%0 e 0" SO =03
_/_<_‘ = ,_‘(_\: ‘ P - D-
X -/ i GND

Basic design of a USB cable

Connector types

On the PC side, USB 2.0 cables are equipped with a standard A type plug (four pins) and on the device side either
with a standard B plug (four pins) or a mini-B plug (five pins).

2.9.4 USB 3.0 Cabling and Connectors

In order to comply with the specifications, the maximum length of USB 3.0 cables is limited to 3-8 m. With the use
of repeaters cable lengths up to 20 m are possible. With signal conversion into optical signals cable lengths up to
100 m are possible. The USB bus provides power supply with 5V and 900 mA max.

Cable design

The following illustration shows the basic design of a shielded USB cable:
e SSTX+/-: SuperSpeed Transmit (data transfer from host to the device)
® SSRX+/-: SuperSpeed Receive (data ransfer from device to the host)

* D+/D-: data transfer (USB 2.0)

¢ +5V/GND: power supply

D+/D- (USE 2.0

FoS

_SSTX+/SSTX- (USB 3.0)

Y \'\_ SSRX+/SSRX- (USB 3.0)
Basic design of a USB 3.0 cable
Connector types

On the PC side, USB 3.0 cables are equipped with a standard A type plug (8 pins) and on the device side either
with a standard B plug or a micro-B plug.

52 © 2013 Thorlabs GmbH



2 Camera Basics

USB 3.0 Contacts

USB 2.0 Contacts

USB 2.0 Contacts
USB 2.0 Contacts USB 3.0 Contacts

USB 3.0 cable standard B

USB 3.0 cable standard A USB 3.0 cable micro B

While a USB 3.0 standard A plug and a USB 2.0 port can be used together (with the restriction that only USB 2.0
speed is possible), the standard B and micro B plug are no longer compatible with USB 2.0 ports.

2.9.5 Data Transmission and Bandwidth
USB 2.0

The USB 2.0 standard specifies an overall bandwidth of 480 Mbit/s shared between different transmission modes.
DCx Cameras use the USB 2.0 bulk mode for transmitting images. This mode uses error correction to ensure
correct delivery of the image data, but does not guarantee a fixed bandwidth. To ensure error-free communication
with all connected devices at all times, the maximum bandwidth for payload data is limited to 416 Mbit/s.

Theoretically, up to 50 MByte/s of data can be transmitted in this mode, but in practice, this value is hardly ever
reached. A high-performance desktop PC can transmit about 40 MByte/s, most notebooks or embedded PC
systems even less than that.

The overall bandwidth can be increased by the use of USB 2.0 expansion cards. These cards are available for the
PCI and PCle buses and have their own host controller chip.

Note on hardware selection

To achieve optimum USB bandwidth, it is important to use a powerful mainboard chipset. The mainboard chipsets
from e.g. Intel® or NVIDIA® provide very good results.
Note on image content and bandwidth usage

For USB cameras, you can use a white test imagel 110l to check the camera's maximum load on the USB bus. Due
to the transmission process, completely white camera images require a somewhat more bandwidth on the USB bus
than completely black images.

USB 3.0

Compared to USB 2.0, USB 3.0 offers a tenfold increased bandwidth of 5 Gbit/s, i.e. images can be transmitted
with a bandwidth of 400 Mbytes/s.
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3 Operation

This chapter explains how to connect the DCx camera and how to use the applications contained in the uc480
software package.

* Quick start/ 541
e |nstallation and connection| 56

¢ |nstalled uc480 programs
0 uc480 Camera Manager! 67: The central tool for managing all connected DCx Cameras.

0 uc480 Viewer! 751 A comprehensive viewer for exploring the camera functionality.
0 uc480 Player| 15 A small program for playing AVI videos captured with the uc480 Viewer.
0 uc480 Hotpixel Editor| 125 A tool to edit the sensor hot pixel list stored in the camera.

3.1 uc480 Quick Start

This chapter show how to quickly get started with your DCx camera. You will learn how easy it is to connect the
camera and explore important functions. For further steps of integrating the DCx camera into your own applications
please also see the First steps to uc480 programming| 1271 chapter.

»‘1‘ -I Connect the camera
2

Install the latest version of uc480 software. Then connect the DCx camera with the PC. USB cameras
are automatically detected as new hardware under Windows. Check the status LEDs on your camera
to see if the camera has been correctly identified.

See also:

e Installation and connection| 56!
* Troubleshooting 49

* Connection| 611 - Status LED soi)

= Configure the camera

L
m USB DCx Cameras are ready for use right out of the box. You can assign a unique ID to your camera
with the uc480 Camera Manager.

See also:

* uc480 Camera Manager! 67

* Assigning a camera ID in the camera manager! 71)
* Firmware and camera start| 46)

9 =l Capture images

The uc480 software package includes many sample programs that you can use to try out the extensive
functionality of your DCx camera. We recommend starting off with the uc480 Viewer application. To
run the application, simply double-click the corresponding icon on your Windows desktop.

When you select "uc480 > Initialize" on the menu bar, the connected DCx camera will immediately start
capturing live images. The status bar at the bottom displays the frame rate and other important
information.

If you are using a high-resolution camera, you can click "View > Render mode" on the menu bar to
adjust the size of the rendered image to the application window.

See also:
e uc480 Viewer| 73]
e Camera basics: Operating modes| 17

=I Customize the key camera properties
N Select "uc480 > Properties..." on the menu bar to open the dialog box for modifying the camera
properties.
The "Camera" tab provides all the parameters for adjusting the camera'’s speed. You can increase the
pixel clock to run the camera at a higher frame rate. Reduce the pixel clock if transmission errors occur
too often. When you enable "Optimum", the optimum pixel clock will be set automatically.
On the "Image" tab, you find various sensor gain controllers. Use the "Master gain" controller to
increase image brightness if no longer exposure time setting is possible. Switch to the "AES/AGC" tab
to enable the Auto Exposure Shutter (AES) and Auto Gain Control (AGC) features.
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Tip: Select a low sensor gain to minimize visible noise.

If you are using a color camera, you should activate sensor color correction on the "Color" tab in order
to achieve rich vibrant colors for on-screen display. To adapt a color camera to the ambient light
conditions, it is essential to carry out Auto White Balance (AWB). Aim the camera at a surface of a
uniform gray color, then enable the "Image white balance: Enable" and "Run once" check boxes on the
"AWB" tab.

See also:

* uc480 Viewer: Camera properties| 921

e Camera basics: Camera parameters| 45

\d = Activate trigger and flash modes

DCx Cameras provide the possibility to trigger the image capture and to have the flash controlled by
the camera. To switch the camera to trigger mode, go to the camera properties as described above,
select the "Trigger" tab and enable the desired mode. To trigger on "falling edges" or "rising edges", a
digital signal has to be applied to the camera. When you are finished with the trigger settings, select
"uc480 > Trigger mode..." on the menu bar to start the triggered image capture.
If you have connected the digital output on your DCx camera to a flash controller, you can configure
the flash function on "Input/Output” tab. Enable "Flash high active" and "Global exposure window". This
way, the DCx camera automatically activates the flash during the exposure time.
See also:

e uc480 Viewer: Camera properties/ 921
e Camera basics: Digital input/output/ 47
e Specifications: Electrical specifications| ¥

With uc480 Viewer, saving single frames or videos is very easy to do. Just choose the relevant option
on the "File" menu. If you have recorded AVI videos, you can play them using the supplied uc480
Player.

When you have made specific settings for a camera and want to save them so that you can use them
again the next time you start the program — or any other uc480 program - select the "Save parameters"
function to save all the camera's properties to an ini file or to the camera memory (parameter set 1/2).
To load the saved settings, select the "Load parameters" option.

See also:

e uc480 Viewer: Record dialog| 8h
e uc480 Player| 115

l l =I Save the camera settings and images
|

© 2013 Thorlabs GmbH 55



DCx Cameras

3.2 Installation and Connection

e System requirements/56)

e Installing uc480 software under Windows| 581

e Installing uc480 software under Linux| 611

e Connecting a USB DCx cameral 61

3.2.1 System Requirements

For operating the DCx cameras, the following system requirements must be met:

Minimum™® Recommended
CPU speed 600 MHz 2x2.4GHz
Memory (RAM) 256 MB 2048 MByte
USB host controller USB 2.0 high speed (480 Mbps) USB 2.0 high speed (480 Mbps)
USB 3.0 (4000 Mbps) for DC3240x | USB 3.0 (4000 Mbps) for DC3240x cameras
cameras Intel® or NVIDIA® nForce mainboard chipset
Graphics card Onboard graphics chip AGP/PCle graphics card
Latest version of Microsoft DirectX Runtime
9.0c
Operating system Windows 7 32 or 64 bit Windows 7 32 or 64 bit

Windows XP 32 bit (Service Pack 2) | Windows Vista 32 or 64 bit (Service Pack 1)
*3

Linux (Kernel 2.6) WindowsL>i(rf’u§2(Kb(ietrr(Z:er2vi6c)e Pack 3)

*1 With the minimum system requirements the camera performance may be limited.
*3 DCC3240x USB 3.0 cameras are not supported under Windows Vista.

USB interface

* Onboard USB 2.0 ports usually provide significantly better performance than PCI and PCMCIA USB adapters.

¢ Current generation CPUs with energy saving technologies can cause bandwidth problems on the USB bus. See
section PCs with energy saving CPU technology! sool for hints and possible solutions.

Large multi camera systems
Connecting a large number of cameras to a single PC may require a large working memory (RAM). This is
especially the case when many cameras with high sensor resolution are used.

If you want to set up such a system we recommend to use PCs with 64 bit operating systems and more than 4 GB
of RAM.

For DCx color cameras, the color conversion is done by software in the PC. When you use a color camera with a
high frame rate, the conversion might lead to a high CPU load. Depending on the PC hardware used you might not
be able to reach the camera's maximum frame rate.

Direct3D graphics functions

The uc480 driver can use Direct3D to display the camera image with overlay information (Microsoft DirectX
Runtime had to be installed). On Windows systems, you can use the supplied "DXDiag" diagnostic tool to check
whether your graphics card supports Direct3D functions. To start the diagnostic tool, click "Run..." on the Windows
start menu (shortcut: Windows+R) and enter "DXDiag" in the input box.

On the "Display" page of the diagnostic tool, click the button for testing the Direct3D functions.
OpenGL graphics functions

For OpenGL version 1.4 or higher must be installed. The OpenGL graphics functions do not work with QT under
Linux.

Software Requirements under Linux
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For operating the DCx camera under Linux the following components must be installed:

Component Version
Linux-Kernel 26.9upto 2.6.24
The standard C library | i bc/ gl i bc 2.0 or higher
GNU Compiler Collection gcc 3.4 or higher

POSIX Thread Library
(POSIX Threads Enabled | i bc)

bash or sh shell
(for running the installation script)

Qt (for compiling the demo program)
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3.2.2 DCx Driver Compatibility

Support of older DCC1545M cameras by driver versions 3.10 and higher

From driver version 3.10 onwards, only USB board revision 2.0 or higher are supported. To operate a camera with an
earlier USB board revision, you will need the uc480 driver version 2.40. Please contact Thorlabs | s:)

The LED on the back of the camera housing also indicates the USB board version (see DCx Status LED! sob). In
addition, the uc480 Camera Manager version 3.10 or higher provides information about the compatibility (see
Camera Manager| 67). An incompatible camera will be displayed as free and not available.

3.2.3 Installing the uc480 Software under Windows

1. You need administrator privileges to install the software.
2. Please install the software prior to connect a DCx Cameras!

The software for DCx Cameras is delivered on a CD. Alternatively, or if the CD is lost, the software can be
downloaded from Thorlabs' website. Please insert the delivered with the DCx Cameras CD to the drive of your PC
and start the software installation:

~= Thorlabs DCx Camera Software EI El I@

DR L/ =S CD4.20

DCx USB Camera Software

Install Software and Drivers

Installs the drivers, software and tools to operate a DCx geries USB
camera. A free USB2.0 port is required on the PC.
o

Browse Manuals
Shows the documentation and manualz directory of this Installation CD.

Tools
Shows the directory of the tools USB and

Hardware check. Q

PiN: MODIS-550-407 - Copyright® 2013 Thorlsbs, Al rights reserved, W THORLAES.COM

Thorlabs DCx Cameras - InstallShield Wizard

Preparing to Install...

Thorlabs DCx Cameras Setup is preparing the InstallShield
Wizard, which will guide you through the program setup
process, Please wait.

Extracting: Thorlabs DCx Cameras.msi

Cancel
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15! Thorlabs DCx Cameras - InstallShield Wizard

Welcome to the InstallShield Wizard for
Thorlabs DCx Cameras

The InstallShield{R) Wizard will install Thorlabs DCx Cameras on
your computer, To continue, dick Mext.

WARNING: This program is protected by copyright law and
international treaties.

Click 'Next >' to continue.

License Agreement

‘_'H Thorlabs DCx Cameras - InstallShield Wizard

Please read the following license agreement carefully.

END-USER LICENSE AGREEMENT

NOTICE TO USER:

@) [ accept the terms in the license agreement

InstallShield

THIS IS A CONTRACT. BY INDICATING YOUR ACCEFTANCE BELOW, YOU
ACCEPT ALL THE TERMS AND CONDITIONS OF THIS AGREEMENT.

This Thorlabs End-user License Agreement accompanies a Thorlabs software
product and any related written materials (*Software™). The term “Software™ shall
alsoinclude any upgrades, modified versions or updates of the Software provided

to you by Thorlabs. This copy ofthe Software is licensed to you as the End-user. -

(7)1 do not accept the terms in the license agreement

[

< Back ” MNext = L\J) [ Cancel

Click 'l accept..." if you do so, then 'Next >' to continue.

Destination Folder

Install Thorlabs DCx Cameras to:

InstallShield

‘_'H Thorlabs DCx Cameras - InstallShield Wizard

Click Mext to install to this folder, or dick Change to install to a different fio

_.’/ C:\Program Files\Thorlabs\DCx Cameras)

< Back ” MNext = v\&, [ Cancel

Click 'Next >' to continue.
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ﬁ Thorlabs DCx Cameras - InstallShield Wizard

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstallShield —
< Back ][ Install L\]) [ Cancel
Click 'Install' to start the software installation.
|-] Windows Security @

Would you like to install this device software?

MName: Thorlabs GmbH Universal Serial Bus contr...
J Publisher: Thorlabs GmbH

[7] Always trust software from "Thorlabs GmbH". [ 1ﬂ5t3|i\\$J [ Don't Install

'\lj' You should only install driver software from publishers you trust. How can[
decide which device software is safe to install?

Click 'Install' to allow the installation of the USB driver software. The following window appears:

ucd80 DirectShow Capture Device Manager @

DirectShow Device Camera-ID Model SerMo

WARNING: wrong count of cameras!

[ add device ”removedevice] [ OK L\L)[ Cancel ]

This is a normal of the DirectShow driver, included in the installation package, because no camera is connected
yet. Please click OK or Cancel to resume software installation.
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15! Thorlabs DCx Cameras - InstallShield Wizard

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Thorlabs DCx
Cameras. Click Finish to exit the wizard.

< Back Cancel

Click 'Finish'. The uc480 camera software is now installed and ready for use. For detailed description of the
installed uc480 software components please see section Installed uc480 programs| 67

3.2.4 Installing the uc480 Software under Linux

The installation of the uc480 software on Linux systems is described in the Readn®e. t xt file contained in the
uc480 driver download (tab "Drivers") for Linux.

3.2.5 Connecting a DCx Camera

Please install the software first as described in the Installing the uc480 software! 58! section. Connect the DCx
camera to the PC, using the USB cable. The camera will be recognized automatically and the necessary driver
software is being installed:

__, Driver Software Installation @
Your device is ready to use

ucd80 boot +f Ready to use
ucd80 cmos, 1280:1024, gs, 1/2 cameras j Ready to use

When the camera has been correctly installed, the LED on the back of the camera lights up green.

The first time you connect a USB DCx camera to a USB port under Windows, two driver files will be registered. The
first file (uc480 boot) contains the generic driver, the second file the model-specific driver.

The model will be immediately recognized whenever you connect the camera to this port again. If you use a
different port, the registration will be repeated. Under Windows the camera will show up in the uc480 Camera
Manager's| 671 camera list.
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The DCx Cameras can be connected to a USB port either directly or via hubs and repeaters. A wide range of
different hubs and repeaters are available commercially. The USB 2.0 hubs being used must be "full powered"
hubs that are able to provide 500 mA per USB port. "Low Powered" hubs, in comparison, only supply 100 mA per
port, which is not sufficient for DCx Cameras.

To use maximum bandwidth, we recommend connecting the cameras directly to the USB ports on the mainboard.
Many USB ports on PCI/PCle cards and the USB ports on the front of the PC often supply lower bandwidth.

USB cables with non-standard connectors must be connected to the camera first and then to the PC. Otherwise the
camera might not be recognized correctly.
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3.3 Application Notes by Camera Model

Cameras with CMOS sensors

» DCC1240x / DCC3240x Application Notes| 63
e DCC1545M Application Note| 68

e DCC1645C Application Notes| 661

Cameras with CCD sensors
e DC223x Application Notes| 68
e DC224x Application Notes| 681

3.3.1 DCC1240x / DCC3240x Application Notes

For the technical specifications of this model go to: Camera and sensor data > DCC1240x / DCC3240x | «st).

Shutter modes

The following table displays the four shutter modes and their advantages and disadvantages in different situations:

Global shutter Global shutter Rolling shutter Rolling shutter
(default) (alternative timing) (global start)
Black level constancy - + ++ ++
Capturing of moving ++ 1 - 1
objects
Hotpixels - - + +
Image quality with high gain - 1 ++ 1

* The rolling shutter mode offers a better signal/noise ratio and a more consistent black level compared to the
global shutter mode.

¢ |f the sensor is used in global shutter mode at a low pixel clock frequency and a high gain, the bottom pixel rows
might become brighter for technical reasons. Color distortion will occur for the color sensor with active white
balance. In this case, use a higher pixel clock frequency, less gain or the rolling shutter mode.

* The "Global shutter (alternative timing)"[::51 mode offers a more consistent black level compared to the global
shutter mode. This mode should not be used with a frame rate below 2 fps. This mode is also not suitable for
bright, moving image contents in combination with long exposure times.

* The rolling shutter mode with global start is suitable for capturing moving objects with flash.

* When using flash in rolling shutter mode make sure to set the flash duration accordingly ((1/maxFramerate) +
exposure) or that the global time window is available by a long exposure time (2 * (1/MaxFramerate) +
FlashDuration). For flashing into this time window use the flash delay (1/MaxFramerate).

* The hardware sensor gamma curve is piecewise linear with three sections. This allows evaluating four times
more details per pixel for lower gray level values and in 8 bit per pixel mode in dark image areas.

* |In global shutter mode the shutter efficiency of 1:3000 have a negative impact with bright conditions and the
usage of exposure times under 100 ps. In this case, set the pixel clock to the maximum possible value and close
the aperture a little bit. Also enabling the Log mode with low values achieve huge improvements.

Black level
* The black level can also be set to negative values. Therefore, the factory setting of the offset control is nearly in
the middle of the range.

* Use of the gain functions can lead to slight fluctuations of the black level. In global shutter mode the black level
can also vary slightly.

¢ |n global shutter mode the black level can also vary slightly between two image captures.

* When enabling the rolling or global shutter mode the black level is set to a fixed factory-provided value.
Therefore, the black level can individually adjusted after switching the shutter mode.

* Depending on the internal black level and shutter mode the offset control shows no additional cumulative effect
at the top.

* The factory setting of the offset control are so selected that the black level is always slightly increased to avoid
losing image information by cutting underneath the origin. For linearity measurements the black level must be
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adjusted to the origin with the offset control before the measurement is done.
Color sensor

® The color sensor's black level cannot be adjusted manually, as the RGB gains are downstreamed and an
adjustment would cause color errors.

e Automatic black level correction is always enabled.
* The RGB gains work analog.
* The fast line scan| 33 mode is disabled.

NIR sensor

¢ |tis recommended to use a IR-coated and IR-corrected high-quality lens, especially for non-monochromatic light.

¢ |In the high IR wavelength range picture blur can occur with strong contrasts. This reduced MTF (modulation
transfer function) is a characteristic of the sensor pixels.

* The master gain of the NIR sensor is adapted in comparison to the monochrome sensor. If both sensors are
compared directly, the gain of the NIR sensor must be set to the double factor of the monochrome sensor. This
can be done via the master gain or the gain boost.

¢ In the Log mode the guaranteed dynamic range of the NIR sensor is reached with a gain value of at least 1. For
the monochrome sensor you need at least a value of 3. With very short exposure times, lower values can result
in even higher dynamics.

Gain, pixel clock

* Master gain uses a combination of coarsely scaled analog gain factors and finer digital scaling. To achieve
optimum homogeneity of the gray level, use only the gain factors 0, 33, 66, and 100.

* The gain boost has the factor 2. When using the master gain a maximum factor of 8 is possible caused by the
sensor.

* For global shutter mode the pixel clock should be set to the maximum possible value to increase the image
quality.

¢ |In the 10 bit mode the usage of the digital gain intermediate level produces missing pixel values as the sensor
works internally with maximally 10 bit.

Hot pixel

¢ In the rolling shutter mode, there are less hot pixels, as the pixel charges are not buffered in the sensor.

* The sensor corrects hot pixels dynamically. Neighboured hot pixels in diagonal direction cannot be corrected
effectively. These positions are covered by the factory-made hot pixel correction and are eliminated by the
software hot pixel correction. Therefore, the hardware hot pixel correction is a prerequisite and should not be
deactivated.

¢ On the color sensor the hot pixel correction works with the appropriate color neighbours.

¢ |n the global shutter mode, increased hot pixels can become visible in the lower image area with log exposure
time, a high gain and disabled hot pixel correction.

* Both hot pixel corrections should be disabled if extremely fine structures are captured with a high-quality lenses.
* For the measurements of noise characteristics both hot pixel corrections should be disabled.

* The activation of the factory-made hot pixel correction reduces the frame rate slightly. Here, the desired frame
rate has to set after the activation or deactivation of the factory-made hot pixel correction.

* Increased hot pixels can occur In the entire image border area.
Binning
® 2x binning makes the image brighter by a factor of about two. It also reduces image noise.

* Binning does not result in a higher frame rate. Using binning allows higher pixel clock frequencies for USB DCx
cameras with the USB 2.0 and GigE interface. To achieve the maximum frame rate, activate first the binning and
then change the maximum pixel clock frequency.

* When using binning the frame is slightly shifted horizontally.

* Binning can only be enabled for both horizontal and vertical pixels. For this reason, the parameters of the
i s_SetBinning() = functon have to be passed together (IS _BINNING 2X VERTICAL |
I'S Bl NNI NG_2X HORI ZONTAL) to enable binning.

Scaling, AOI
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* The digital scaling functions result in a higher possible frame rate. The maximum frame rate is increased
approximately proportionally to the scaling factor. When using the scaling functions with USB 2.0 and GigE
cameras, you can set higher pixel clock frequencies. To achieve the maximum frame rate, select first the scaling
factor and then the maximum pixel clock frequency.

* For improved image quality without undersampling artifacts, the digital scaling feature permanently uses an anti-
aliasing filter.

* On color sensors the scaler works in consideration the color information.
* Reducing the horizontal resolution does not result in a higher frame rate.

* The available step widths for the position and size of image AOIs depend on the sensor. The values defining the
position and size of an AOI have to be integer multiples of the allowed step widths. For detailed information on
the AOI grid see the DCC1240x / DCC3240x | si) chapter.

Multi AOI

* When the Multi AOI function is enabled, no changes can be made to the image size settings (e.g. binning,
subsampling, scaling).

¢ |f sensor hotpixel correction and Multi AOI are enabled, the sensor displays a four pixel wide black line between
the AOQIs.

Line scan mode

* Fast line scan| 331 mode: The exposure time is fixed to the readout time of one sensor line. Exposure time cannot
be changed in this line scan mode.

* Fast line scan mode: The time stamp is generated for the complete image.

* Fast line scan mode: There is a time gap between two frames with the line scan information. This corresponds to
the duration of 15 lines at a frame rate set to maximum.

* In the fast line scan mode color images are not possible as Bayer color sensors|26] needs at least two
neighboring lines for color calculating. Therefore, only monochrome models support the line scan mode.

Log mode

* The Log mode shows visible effect only for short exposure times (< 5 ms)
¢ |n global shutter mode the Log mode can help to increase the shutter efficiency for extremely short exposure
time (< 100y s).
* To find the right operating point of the Log mode use the following procedure:
1. Set the Log mode gain to the minimum value.

2. Find the operating point via the Log mode value. The higher the value, the more bright image areas are
damped and more details become visible.

3. Set the image as bright as possible via the Log mode gain. A typical value is 2 or 3 for monochrome sensors
and 0 or 1 for NIR sensors.
The line view! 861in the uc480 Viewer is very helpful for this.

* The master gain is disabled in Log mode.
Anti blooming

¢ Activation: With exposure times over 10 ms and no use of gain or gain boost it can occur that bright image areas
do not reach saturation and so no white level which is caused by the sensor. A visible, firm pattern is formed in
bright image areas. For color sensors with enabled white balancing bright image areas gets purple. In this case,
disable the anti blooming mode (see Shutter: Log mode|1:5) or increase the master gain from 1x to 1.5x.

* The anti blooming mode should not be enabled for short exposure times (< 5 ms). Depending on the shutter
mode a "Black Sun" effect or overexposure occurs.

Micro lenses

* The sensor has non-removable micro lenses on each pixel. These micro lenses focus the incoming light for the
subjacent smaller photodiode. This lens has a directive efficiency.

* To the corners of the active image area the micro lenses are slightly shifted to the photodiode. So the
unavoidable non-vertical light incidence of C mount lenses is compensated. The shift is constant from the center
to the corner and has a maximum of 12 degrees. When using a telecentric lens or parallel light incidence the
shift must be considered as little shading effects may occur.
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3.3.2 DCC1545M Application Notes

For the technical specifications of this model go to: Camera and sensor data > DCC1545M | 4ci,

Sensor

Sensor speed does not increase for AOI width <240 pixels.
Extreme overexposure shifts the black level. Please deactivate the Auto offset function| 951in this case.

At very long exposure times and minimum gain, the white level may not be reached. The gain should be
increased by one step in this case.

Monochrome version only: The sensor internally works like the color version. This might lead to artifacts when
subsampling is used.

The brightness of the first and last line might deviate due to the sensor.
Gain values between 59 and 99 may lead to image inhomogeneity.

When using very narrow AQIs, the sensor may not be able to calculate the correct black level. Use manual black
level offset when problems with the black level occur.

Calibration

Cameras with a date of manufacturel 711 after Dec. 9, 2008: The offset control has been calibrated internally. The
calibration corrects offset errors when gain is used. In calibrated cameras, automatic black level correction is
disabled by default. The calibration can only be used with uc480 driver version 3.31 or higher.

Cameras with a date of manufacture| 741 before Dec. 9, 2008: If manual offset control is used, fixed pattern noise
and horizontal lines may become visible. High gain values may shift the black level and therefore should be
avoided.

Offset increases the black level every 7th step. The steps in-between change the appearance of fixed pattern
noise.

3.3.3 DCC1645C Application Notes

For the technical specifications of this model go to: Camera and sensor data > DCC1645C | «s).

Sensor

At very long exposure times and minimum gain, the white level may not be reached. The gain should be
increased by one step in this case.

The RGB gain controls have no effect for values >90.

3.3.4 DCU223x Application Notes

For the technical specifications of this model go to: Camera and sensor data > DCU223x | «sb),

Sensor

Long exposure times will increase the number of hotpixels.
High temperatures will increase the black level of individual pixels.

3.3.5 DCU224x Application Notes

For the technical specifications of this model go to: Camera and sensor data > DCU224x | 470\,

Sensor

Long exposure times will increase the number of hotpixels.
High temperatures will increase the black level of individual pixels.
When vertical 4x binning is activated, the minimum image width increases to 640 pixels.
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3.4 Installed uc480 Programs

uc480 Camera Manager| 671: The central tool for managing all connected DCx cameras.

uc480 Viewer| 751 A comprehensive viewer for exploring the camera functionality.

uc480 Player|115: A small program for playing AVI videos captured with the uc480 Viewer.
uc480 Hotpixel Editor| 251 A tool to edit the sensor hot pixel list stored in the camera.

3.4.1 uc480 Camera Manager

The uc480 Camera Manager is the central tool for managing all DCx cameras. It displays information on the
connected USB DCx Cameras and provides options for configuring them.

On Windows systems the uc480 Camera Manager can be accessed as follows:
e Start > Programs >uc480 Camera Manager

* Program icon on the desktop or Quick Launch toolbar

e Start > Settings > Control Panel > uc480 Camera Manager

Click in the figure to get help on the functions.

-2 uc48) Camera Manager - 32-Bit EI@

Camera list

Free Avail. Type Cam.ID Dev.ID Model SerMo,

“-.lYES Yes USB 1 1 C1280G12C 4002300473

Control center
|| Expert made
[ General information I l Camera information ]
[ Create support file I l ETH network service ]
[ Additional functions ] Automatic ETH configuration

@'@ p Lcaso

’E English o ] [ Cloze ]

Status of device Nr. 1: The camera is configured correctly and can be opened.

e Camera list
The camera list| 68) displays information on the connected DCx Cameras.

Under Windows XP (64 bit) and Windows Vista DC3240x Cameras are displayed in the uc480 Camera Manager,
but they cannot be opened, because they are supported by Windows 7 and Windows XP (32 bit) only

¢ Control center
In the control center| 681, you can access the configuration and display detailed information on the connected DCx
Cameras.
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* In the |§ English -| drop down box, you can choose the language for the uc480 Camera Manager. This
setting is saved and remains effective even after you close and reopen the program.
For proper display of Asian languages on Windows systems, the support package for East Asian languages has
to be installed on your system (in "Control Panel > Regional and Language Options").

* Click | Close | to close the application; any settings you have made are saved.

* The status box at the bottom indicates the current status of the selected camera. If it is available, the status
message is shown in black. Otherwise, the status message is shown in red.
If an error has occurred in a camera, a black exclamation mark on a yellow background is shown next the
camera. The status box then indicates the cause of the error and suggests remedies.

3.4.1.1 Camera List

When a camera is activated (switched on or connected to the PC), it appears in the camera list of the uc480
Camera Manager after a few seconds.

Free Aval. Type Cam.ID Dev.ID Model SerMo.

The data shown in the camera list can be sorted in ascending or descending order by left-clicking on the respective
column header.

* Free/Avalil.
Free: indicates whether a camera is currently in use.
Avail. (Available): indicates whether a camera can be opened by this computer with the current setup (computer
and camera).
Cameras shown with a red x are currently in use (Free = No) and are not available (Avail. = No).
Cameras shown with an exclamation mark are not in use, but are currently unavailable for various reasons, such
as:
0 The camera is not compatible with the driver. Please update the uc480 driver.

0 The driver has not properly detected (initialized) the camera. Please disconnect the camera from the PC and
then reconnect it.

0 The camera is currently being removed from the Manager.

0 The camera reports that it is "Not operational".

* Type
This column indicates the USB camera type.

e Cam.ID
The camera ID/ 711 assigned by the user.

® Dev.ID
Unique device identifier sequentially assigned by the system. DCx cameras are assigned device IDs from 1
upwards. After deactivating a DCx camera (switching it off or disconnecting it from the network), the device ID is
no longer valid and can be assigned again by the system.

* Model
Model name of the camera

e SerNo.
Serial number of the camera.

3.4.1.2 Control Center

* Expert mode

When you select the 2/BXPertmode ook box, the uc480 Camera Manager additionally displays the

Parameters| 741 box on the right. There you will find detailed information on the DCx camera selected in the
camera list| 68\

Click in the figure to get help on the functions.
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<=1 yc4B0 Camera Manager - 32-Bit EIIEI
Camera list Parameters k
Free Avail. Type Cam.ID Dev.ID Model SerMo. Parameter WValue
iei¥es Yes USB 1 1 C1280G12C 4002800473 [ Device
SensorID 81
o USB
1. Hub USB Root Hub (Port 2)
2. Controller Intel(R} ICH3 Family US...
= Local driver
Control center USB version 4.20.08.01
Expert mode Automatic parameter refresh
[ General information ] ’ Camera information ]
[ Create support file ] ’ ETH network service ]
[ Additional functions ] Automatic ETH configuration
Upload starter firmware Manual ETH configuration

?.'-.i] p Lcaso

’E Englizh A ] ’ Close ]

Status of device Nr. 1: The camera is configured correctly and can be opened.

* Automatic parameter refresh

If you select the (V| Automatic parameter refresh  check box, the data shown in the tree structure is updated

periodically. If the option is disabled, the data in the tree structure is only updated when a different camera is
selected.

All other "Control Center" buttons are described in detail in the following sections:
e General information| 701

e Camera information| 74

e Creating a support file[ 711
e Additional functions (COM port)[ 711
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3.4.1.3 General Information

This dialog box provides information on the installed uc480 drivers and the available USB controllers and network
adapters.

General Information @

uc480 Camera Manager version 4,20.0.0
Copyright (C) 2007 - 2012

OEM
uc480 drivers and 3rd party interfaces
Criver designation Description Location Version =
uc480.sys USEB kernel driver C:Windows\system32\drivers 4,20.6.1
uc480_eth.sys Gigabit Ethernet kernel driver C:\Windows\system32\drivers 4,20.6.1
uc3B0_com. sys Virtual COM port driver C:Windows\system32\drivers 4,20.0.0
uc4a0.dl USB/Gigabit Ethernet user mode DLL C:\Windows\system32 4,20.6.1 E
uc4B0_tools.dll User mode DLL with additional functi... C:\Windows'system32 4,20.0.0
uc430.0cx ActiveX driver C:Windows\system32 4,20.0.0
uc4B0capture. ax DirectShow driver C:\Windows\system32 4,20.0.0
uc480.ds Twain driver C:\Windows\twain_32 4,20.0.0 il
hAcquc4s0.dil HALCOM interface DLL Mot found Mot found
parhAcquc4s0.dil HALCOM interface DLL Mot found Mot found i
Direct3D Dils
Criver designation Description Location Version “ |
d3da.dl Direct3Dg DIl C:\Windows\system32\d3ds.dll 6.01.7600. 16385 LA
dA3dva 41.dll Nirect3N8 Fytensionsz Nl O Windowsevetem321d3dwa 41 dll Q. 76.957. 7R44 ad
USE controller and network adapters
53 USB 1.0 hostcontroller(s) .
-85 USB 2.0 hostcontroller(s) | |
% Intel(R) ICHS Family USB2 Enhanced Host Controller - 2934 [
-2 Intel(R) ICHS Family USB2 Enhanced Host Controller - 293¢ ‘_
- B8 Network adapter(s) 5
@ﬂ Broadcom MNetXtreme 57xx Gigabit Controller i
I B e 1 Iy sarre i | mamn s e

USB 2.0 compatible host controller found

® uc480 drivers
This list shows the location and version of the uc480 driver files installed on your system.

* 3rd party drivers
This list shows the location and version of the uc480 interface files that have been installed on your system for
third-party software.

* USB controller and network adapters
All USB controllers and network adapters that are available in your system are shown in a tree structure.
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3.4.1.4 Camera Information

In the "Camera information” dialog box, you can assign a unique ID to the selected camera and write to the user
area of the EEPROM. The data you enter is retained in the camera memory even when the camera is disconnected
from the PC or power supply.

Camera information @

Device ID: 1

Manufacturer Date of QC

QEMINC 18.04.2011

Camera ID User EEFROM (max. 64 characters)

1

e CameraID
The camera ID identifies a camera in multi-camera operation. The ID can range from 1 to 254. The default value
for the camera ID is 1. The same ID can be assigned to multiple cameras. You do not have to assign sequential
ID numbers to all connected cameras.

* User EEPROM (max. 64 characters)
Every uc480 has a 64-byte user area in its EEPROM (Electrically Erasable and Programmable Read Only
Memory) to which you can write text of your choice.

The "Camera information" dialog box displays two additional boxes that are for your information only and cannot be
edited:

= Manufacturer (e.g.OEMINC)
= Date of QC (date of final camera quality test)

1. Setting a camera ID and writing to the EEPROM is possible only, if the camera is marked "Free" and "Available"
in the Camera Manager (see also Camera list/ 68}).

2. If software accesses cameras through the uc480 DirectShow interface, the camera IDs must be in a range from
1to 24.

3. If software accesses cameras through the uc480 Cognex VisionPro interface, the camera IDs must be assigned
consecutively beginning with 1.

3.4.1.5 Creating a Support File

A uc480 support file is a binary file with the extension . bi n. The file contains camera and driver details that are
required for diagnostics by our Technical Support/ =5l team. No personal computer data or user data is stored in this
file.

The | Create support file | button opens the "Save as" dialog box, where you can save the displayed camera
information and additional driver information to a file.

3.4.1.6 Additional Functions
CPU idle states

Windows only: Processor operating states (idle states/C-states)

Modern processors have various operating states, so-called C-states, that are characterized by different power
requirements. When the operating system selects an operating state with low power consumption (unequal CO),
the USB transmission efficiency may be affected (see also is Configuration() /s and section

troubleshooting | soo).
Camera parameters when camera is opened

Here, you can set whether to apply the parameters stored on the camera automatically when opening the camera.
You must first store the camera parameters on the camera using the i s_Par anet er Set () |2s2 function or via the
corresponding function in the uc480 Viewer.
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This setting applies to all connected cameras. If no parameters are stored on the camera, the standard parameters
of this camera model are applied (see alsoi s_Confi gurati on() [1s5).

Boot boost

This mode is not related to DCx Cameras.

Bulk Transfer Size

Via "Bulk Transfer Size" the behavior of the USB sub-system can be set.

Contact our technical support/s:51 before changing the value under "Bulk Transfer Size".
COM Ports

The "Additional functions" dialog box allows installing virtual COM ports for communication through the serial
interface of a DCC3240x camera. The following sections show you how to set up and use the serial interface 451,

This feature is only available for DCC3240x cameras.
You need administrator privileges to install a virtual COM port.
The selected in the uc480 Camera Manager DCC3240x camera has to be marked "Free" and "Available".

Additional functions ] il

~CPU idle states

[ Disable (mains power)

- Camera parameter when camera is opened

v Defaule [~ Paramerer sek 1 ™ Parameter set 2

r~Book boost

™ Enable | Sek 10 list | Clear 0 list | o 10 Remoye 1D

Current boot boosk IDs: I

r—Wirbual COM port

O pork: COMIT (used) j
Install COMipart an the computer (EOMI) | Saye COM port in the camera (COME9Y |
Delete COM port (COMI9) | Send | Receive |

The wirtual COM port is installed on the computer system and connectad to this camera. You can send and receive
MEsSa0es,

Close

Setting up the serial interface on the DCC3240x camera

Before using the serial interface on the camera, one or more virtual COM ports have to be installed on the PC.
Most systems support up to 255 COM ports; COM1 to COM8 are often assigned operating system functions by
default. You can check the current port assignment in the Device Manager on your computer. Some older systems
may not have more than eight ports; in that case you will need to assign the camera to one of these ports.

e COM port
In the drop down box, select the number of the port you want to install (default: 100). COM ports in use are
marked "(used)" in the list.

(] [ Install COM port on the computer (COM100) l
Click this button to install the selected virtual COM port.
During the first installation of a virtual COM port, an additional broadcast port with number 255 is installed. Data
sent to this port will be forwarded to all paired cameras.
You can install any number of virtual COM ports on a single system.
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.| Deleke COM port (COMLO0) |

With this button, you can release a COM port that is marked "used." If the port number has been saved in that
camera, it will be deleted in the camera, too. To release a COM port, select it in the drop down box and then click
this button.

o [ Save COM port in the camera (COM100) ]

Click this button to assign the selected port number to the camera. The port number is saved in the camera's
non-volatile memory and retained even when the camera is switched off. You can look up the assigned port
number in the Camera Manager's expert mode. A COM port number can also be saved in a camera without a
virtual COM port installed on the PC.

If you want to control more than one DCC3240x camera from a PC, each camera should be assigned a unique port
number. If multiple cameras are assigned the same port number, only the port of the first camera that is opened
will be used.

To send data via the serial interfaces of multiple cameras, you can use the broadcast port with number 255. Before
connecting to the broadcast port, ensure that all the cameras that are to receive the broadcast have been opened.

Testing the serial interface on the DCC3240x camera

To avoid transmission errors, please ensure that both the camera and the receiving end use the same
communication parameters (baud rate, data bits, stop bits, parity). Further information on the communication
parameters is provided in the Serial interface DCC3240x |45 chapter.

° l Send | Receive ]
Clicking this button opens a dialog box for transferring data through the COM port. The dialog box is provided as
the uc480Conpor t Denp. exe sample program together with the C++ source code and is included in the uc480
SDK.
This program allows sending ASCII characters to the COM port assigned to a camera. The characters are output
unchanged on the camera's serial port. To check the proper functionality, you can connect a PC to the camera'’s
serial port and read the transmitted characters on the PC's COM port.

Virtual COM port @

irtual COM port (COM100)
["Eroadcast COM port
Baud | 115200 “ | Data Stop Parity

Serial port (COM1Y
Baud | 115200 * | Data Stop Parity
|

Send file
Source C:A\Dokumente und Einstellungenimde\Deskiop\Source.exe
Destination [C:\Dekumente und Einstellungentmde\Deskiop\Dest exe
Direction Source file - COML -» COMIOO -= Destination file £
Source: 2043304 Byte r

Progress Iln--" ]

Destination: 350000 Byte

¢ Baud
In this drop down box, you can change the data transfer rate of the serial interface.
* Append
This drop down box allows appending the special characters "CR" (Carriage Return) and "LF" (Line Feed) to the

ASCII text you want to transmit. Some devices with serial interface require ASCII strings to be terminated with
CRI/LF.

* Send file
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Using these functions, you can send a file in either direction (output on the camera's virtual COM port or output

on the PC's COM port).

Since the sample program has to open the camera, please make sure the selected camera is not used by other

applications at the same time.

3.4.1.7 Parameters

This box displays the parameters of the camera you have selected in the camera list. The parameters box is only

shown when Expert mode| 681 is active.

The parameters are organized in a tree structure. Only the information that applies to the selected camera is
shown. The data displayed in the camera list is not repeated in the "Parameters” box. The data shown in the tree

structure cannot be changed.

Parameters

Parameter
=g Drevice
Sensor ID
= USB
1. Hub
2. Controller
= Local driver
USE version

® Device

o Sensor ID
e USB

0 Hub

LUSE Root Hub (Port 2)
Intel(R) ICH3 Family US...

Indicates which hub and port a USB camera is connected to. In addition, the full path through all hubs to the

USB controller on the computer is displayed.
o Controller

Indicates the USB controller to which the camera is connected.

e | ocal driver
o Indicates the USB version of the camera driver

74
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3.4.2 uc480 Viewer

The uc480 Viewer application demonstrates the functionality and performance of the DCx Cameras. The
application is part of the uc480 software package.

In uc480 Viewer, you can access all important camera settings and functions of the uc480 programming library.
Apart from controlling and configuring the camera, you can record images as AVI files and save them as BMP or
JPEG files.

uc480 Viewer can be accessed as follows:

e Start > All Programs > uc480 > uc480 Viewer

* Program icon on the desktop or Quick Launch toolbar
Click in the figure to get help on the functions.

+= ucd80Viewer - No open camera EI@

File Edit View ucd480 Draw/Measure Profiles Help

THRLIG2 4

¥
-
»
Ne

v

=

uc480 Viewer is currently only available for Windows operating systems. For Linux a version with reduced
functionality of uc480 Viewer is available named uc480 Demo.

Please note that uc480 Viewer does not guarantee completeness and operational reliability in all modes and all
computing environments. uc480 Viewer is intended solely for demonstrating the uc480 software library and camera
functionality.
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3.4.2.1 Start Dialog

When you start the application, the start dialog shown below appears by default. In this dialog you can:
* choose a profile to adjust the camera parameters

e start uc480 Viewer in expert mode

ucd80Viewer - choose mode

Plzaze choose a profile to adjust the camera paraneters:

=
B

Optirnal colors tonochrome Live video Uzer profile... Mo profile

[¥] Start ucdBiewer in expert mode

[T Do not shaow this dislog again

Profiles for camera settings

Profiles are a very quick and useful way to adjust the camera parameters to different common situations in image
capture. The profiles are independent of the DCx camera model you are currently using. When you choose a
profile, key camera parameters are configured for that specific situation to achieve optimum results. After installing
uc480 Viewer, the following profiles are available:

* Optimal colors
Choose this profile to optimize the image quality of a color camera. Parameters such as exposure, white balance
and gain are set automatically. Color correction and gamma correction are enabled.

* Monochrome
Choose this profile to optimize the image quality of a monochrome camera. Parameters such as exposure and
gain are set automatically. Gamma correction and edge enhancement are enabled.

* Live video
Choose this profile to record a smooth video. The frame rate is set to the maximum value. For high-resolution
sensors, binning or subsampling is enabled to increase speed. Parameters such as exposure and gain are set
automatically.

* User profile
This button displays the "Open" dialog box where you can load your own profiles.
For details on creating your own profiles, see the Creating profiles| 17 chapter.

* No profile
uc480 Viewer starts with the default settings configured for this camera model. No profile is used.

A selected profile is not automatically loaded when you restart the application. You need to choose a profile again
from the start dialog or Profiles menul 83,

In the File menul 88), you can choose if you want the start dialog displayed on program startup.
Start uc480 Viewer in expert mode

uc480 Viewer by default provides the basic icons and menus for operating the camera. If you select the "Start
uc480 Viewer in expert mode" check box, additional functions, toolbars and menus are available in uc480 Viewer.
This setting is recommended for advanced users.

See also:

* Creating profiles/ 7

* "Profiles” menu/ 83

e Customizing uc480 Viewer| 85
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3.4.2.2 Toolbars

The toolbars in uc480 Viewer provide the tools described below. Which of these tools are available depends on the
mode you have selected (expert mode| 761 on/off).

Top toolbar

Open cameral 791 and start in live mode

Open camera/ 79

Close camera

Start/stop live video (freerun mode/ 17)

Snapshot in freerun mode

Start/stop continuous triggered capture| 191

Snapshot in trigger mode

v ®&O&RLR

Open the dialog box for setting the camera parameters| 921

Select AOI (Area of interest| 34)

&

Delete selected AOI

Automatic brightness control| 18 (AES/AGC) on/off

Set reference area for automatic brightness control

Delete reference area for automatic brightness control

Auto white balance | 108 (AWB) on/off

Set reference area for auto white balance

Delete reference area for auto white balance

Measure sharpness in a defined AOI

L NEEd | sllelo

Save image as bitmap

!
[)

Open the dialog box for AVI recording| 8%

Open/close Histogram| 861 window

Open/close Horizontal Line View window

Open/close Vertical Line View window

FERIE

Open/close Zoom| 87 window
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Left toolbar

Scale display to window size

w
Pl
£

Display at original size

Scale display down to half size

Scale display down to quarter size

Scale display up to double size

Show image at full screen size

Deactivate display

Draw freehand in image

Draw line in image

Measure distance in image

Draw rectangle in image

Draw circle in image

Add text to image

Choose colors for drawing functions

Clear all drawn elements

Show/hide time

CRO>ONGIN EE Y % %%

78
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3.4.2.3 Status Bar

P (303, 730 (R0, G:0, )

RGE3Z (2045 x 1536) Frames: 22 Display: 22 Missed: 0 Faled: 0 Recon: 0

Transfer: Ok FPS: 4.94

b o

Current cursor position in the Zoom/Pixel Peek window and color values at the cursor position

Defined color mode and image resolution

Counters

¢ Frames: Transferred images

¢ Display: Displayed images

¢ Missed: Hardware trigger events missed. This counter increments each time a hardware trigger is
received in trigger mode, but the camera is not ready for image capture

¢ Failed: Transmission errors

* Recon.: This counter increments each time the open camera is removed and reconnected during

operation.

Status of the current image data transfer (OK/Error)

5 Current frame rate (fps) of the camera

3.4.2.4 Opening a Camera

Select the menu uc480 > Initializel sl or click the corresponding icon on the Toolbar| 771 to select (open) a
connected camera. If only one camera is available, this camera is selected automatically. If more than one camera
is connected, the "Select Camera" dialog box is displayed.

Select camera

Available

%"Yes
%"Yes

Type Cam.ID
LISB 1

UsB 1

Dev.ID  Model
1 C1280G12C
2 C1280G12M

SerMo.

4002800473
4002800346

[

OK. ] | Cancel

)

You can use multiple cameras simultaneously by opening multiple instances of uc480 Viewer. DCx cameras that
have already been opened or that have not been correctly configured are marked "No" in the "Available" column.

Select camera

Available

ﬂNo
QYES

Type Cam.ID

USB 1
LSE 1

Dev.ID  Model
1 C1230G12C
2 C1280G12M

SerMo.

4002800473
4002300846

[

OK. l | Cancel
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3.4.2.5 Menus

Please choose a menu title:

e Filelsd

e Edit/ 80

* View| 80)

* uc480/el]
Draw/Measure| 82)
Profiles| 83
Help| 83

3.4.2.5.1 File

The "File" menu contains functions for handling image, video and parameter files and for customizing uc480

Viewer.

Load image ...
Save image ...

Record video sequence ...
Load parameters

Save parameters
Language

Mode

Customize
Show start dialog

Exit

3.4.2.5.2 Edit

Load image from bitmap file (BMP)

Save image as BMP, JPEG or PNG file.
You can save images with a bit depth of more than 8 bit in the PNG format.

Opens the Record dialog| 841 box
Load parameters from an .ini file or from one of the camera's parameter sets
Save parameters to an .ini file or to one of the camera's internal parameter sets

Select a language for the program. When you change the language, you need
to restart uc480 Viewer to apply the new setting.
Select the uc480 Viewer user mode:

* Normal: The uc480 Viewer user interface shows the most important
functions. Some advanced options are hidden.

¢ Expert: The uc480 Viewer user interface shows all options. See also Start
dialog| 761.

Opens the Customize| 851 dialog box where you can make various settings for

the startup behavior of uc480 Viewer

If this option is selected, the profiles start dialog| 761 shows on every start of
uc480 Viewer.

Exit the demo program

The "Edit" menu contains the clipboard functions.

 Copy Ctrl+C: Copy the displayed image content to the Clipboard. Overlay data created using the Draw!82)
function is also copied automatically.

3.4.2.5.3 View

The "View" menu contains the options for setting the display mode and for opening the dialog boxes.

Render mode
Disable
Normal
Fit to window
Quarter size
Half size
Double size
Mirror up/down

Show only AOI

Image display

Deactivate display

Display at original size

Scale display to window size

Scale display down to quarter size
Scale display down to half size

Scale display up to double size
Mirror display on horizontal axis

AOl is displayed without black border

80
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Line view (horizontal)

Opens the Line view| 861 window (row view)

Line view (vertical)

Opens the Line view! 861 window (column view)

Histogram

Opens the Histogram| 861 window

Zoom window

Opens the Zoom | 871 window

Pixel peek window

Opens the Pixel peek! 881 window

Waterfall window

Opens the Waterfall| 88 window

Log window Opens the Log window/ 8s)
Image infos Opens the Image infos| 961 window

3.4.2.5.4 uc480

The "uc480" menu contains functions for image capture and camera configuration.

Initialize

Open cameral 791 and show live image

Initialize and stop

Open camera

Standby

The camera changes to standby mode

Close

Close camera

Reset to defaults

Resets all values set in the demo program to the defaults

Start live video

Live video on/off

Snapshot

Snapshot from live video

Sync Trigger (Rising Edge)

Sync Trigger (Falling Edge)

Starts capture in freerun synchronization mode! 261 on the specified edge of the
trigger signal.

The freerun synchronization mode is currently not supported by DCx camera
models.

Single trigger

Triggered snapshot (software trigger)

Continuous trigger

Continuous triggered capture on/off
Trigger source hardware/software can be set in the corresponding property
page | 103

Properties ...

Opens the camera properties dialog| 92

Auto contrast

Activate automatic brightness control 1081

Set new AES/AGC AOI Define active area for automatic brightness control

Clear AES/AGC AOI Clear active area defined for automatic brightness control
Auto whitebalance Activate automatic white balance 18

Set new AWB AOI Define active area for automatic white balance

Clear AWB AOI Clear active area defined for automatic white balance

Sharpness measure AOI

Draw an AOI and measure sharpness within the AOI

Set new AOI

After calling "Set new AOI", you can select an area of interest| 971 with the
mouse

Clear AOI

Clears the area of interest (reset to full frame)

User allocated image

The memory is allocated not via the SDK function
i s_Set Al | ocat edl mageMent() [0t but by the application

Sound on transfer failed

Output an acoustic signal if a transmission error occurs

Error report

Errors are displayed in a dialog box

Clear counters

Reset the counters (see uc480 Viewer status bar)| 79!
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3.4.2.5.5 Draw/Measure
The "Draw" menu contains functions drawing annotations as overlay on the live image.

Setting the measuring unit

You can take simple measurements in uc480 Viewer. Before you start measuring, the camera must be calibrated
to a scale. The []J/pixel unit indicates the actual distance that corresponds to one pixel. To set the measuring unit,
do the following:

1. Mount the camera on a stand. Place an object of known size below the camera (e.g. a ruler).

2. Make sure that the measuring unit is set to 1 at first. Then draw a dimension line over a known distance. The
longer you make the dimension line, the higher the measurement accuracy will be.

3. The dimension line will show the length in pixels. Divide the actual distance by the number of pixels measured.
Enter this value in the “Set measuring unit” field of the dialog box.

Example: Actual distance = 10 cm. Measured length in pixels = 200. Measuring unit = 10 cm/200 or 200 mm/200

Select Color Select color for drawings and text
Geometry
Select line width Set line width
Circle
Show circles Show/hide circles
New circle Draw new circle
Delete circles Delete circles
Freehand
Show freehand lines Showr/hide freehand drawings
New freehand line Draw new freehand
Delete freehand lines Delete freehand drawing
Line
Show lines Show/hide lines
New line Draw new line
Delete lines Delete lines
Rectangle
Show rectangles Showr/hide rectangles
New rectangle Draw new rectangle
Delete rectangles Delete rectangles
Measure
Set measuring unit Set scale
Show measures Showr/hide dimension lines
New measure Draw new dimension line
Delete measures Delete all dimension lines
Text
Select font Select font
Show texts Show/hide texts
New text Write new text
Delete text Delete text
Time stamp
Set time stamp position Time stamp position
(top left, top right, bottom left, bottom right)
Show time stamp Show/hide time stamp
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Save image + drawings

Opens the "Save As" dialog box. The image is stored with all drawings, texts,
measures and dimension lines

Load drawings

Loads saved drawings from a *.bin file.

Save drawings

Saves current drawings to *.bin file.

Delete all

Delete all drawings, texts, measures and dimension lines

3.4.2.5.6 Profiles

The "Profiles" menu provides functions for managing profiles. When you start uc480 Viewer, the application
searches the C. \ Program Fi | es\ Thor | abs\ DCx Caner as\ Profi | e\ folder for profile files and lists them in
the Profiles menu! 83. The profile names shown in the menu are named after the files.

No profile

Disables the profile feature. The current settings remain unchanged.

Save current settings as profile

Opens the "Save as..." dialog box to save a profile (*.ucp file)

<Profile names>

List of profiles available in the program directory

Attention

Do not remove or rename the profile files created in the C. \ Program Fil es\ Thorl abs\ DCx Caner as
\ Profil e\ folder when you install the application. Otherwise program functions in uc480 Viewer may not work

correctly.
See also:

e "Choose mode" start dialog| 761

e Creating profiles| 17

3.4.2.5.7 Help

Hotkeys

Opens a window with a list of keyboard shortcuts available in uc480 Viewer.

Info about uc480 Viewer

Opens a window showing version information about uc480 Viewer and related

files.
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3.4.2.6 Dialog Boxes
Please choose a dialog box:
* Record dialog| 8%

* Customize| 85

e Histogram window/ 88

e Horizontal/vertical line view! 87

e Zoom window/ 87
e Pixel peek window/ 88
e Waterfall window! 88

* Log window| 89
* Image infos/ 961

3.4.2.6.1 Recording a Video Sequence

Select the menu File > Record video sequence...| 861 to open the uc480 record dialog box. This dialog box provides
all the functions you need to create a video file (.avi) from a sequence of images captured with the DCx Camera.

uc80Viewer - Record Dialog @
AVT Recording
File C:\Wsers\[username] \Wideos\test.avi
[ Max. Frames 1 Received 0
Maximal [ME] 4096 Dropped 0
Current [MB] 0.00 Saved 0

[¥]cale. Framerate | 0

IPEG Quality D 75 -

Close J f Record | | Exit

Video resolution: If the width or height of the video resolution is greater than 2048 pixels, some media players
may not be able to play the video.

Video compression: To reduce the file size, the single frames are stored in the AVI container using an adjustable
JPEG compression. It is possible to extract single frames from the AVI file.

AVI capture workflow

Once the AVI file has been created, images transferred from the DCx Camera are placed in a buffer. Then, the
images are compressed and added to the AVI file which is stored on the hard disk. These operations are not
performed in the same thread as the capturing process. If you capture more images while a compression or write
operation is in progress, the new images will be discarded.

Supported color formats

The supported input color formats are RGB32, RGB24, Y8 and raw Bayer. The output file will always be in RGB24
format, regardless of the input data format. Once the AVI file has been created, the following parameters of the
input image can no longer be changed:

¢ Color format
® AOI, binning and subsampling
® Show only AOI

AVI recording is only possible in the "Device Independent Bitmap (DIB)" display mode/ 2.
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Record dialog box

File
Name of the AVI file opened for recording.

Max. Frames
If you select this check box, you can set the number of frames after which recording should stop.

Maximal [MB]
Sets the maximum size for the AVI file. Recording stops when the AVI file reaches the size limit. You can edit the
entry in this box (default: 1998).

Current [MB]
Indicates the current size of the AVI file.

Received
Indicates the number of images transferred by the camera.

Dropped
Indicates the number of images discarded during compression. A image is dropped if it arrives while
compression is in progress.

Saved
Indicates the number of images saved to the AVI file.

Calc. Framerate

If you select this check box, the frame rate of the AVI file is determined automatically during recording. It can also
be set manually. The frame rate value is stored in the AVI file and evaluated by the movie player. The usual value
is 25 or 30 frames per second.

The recording speed of the video depends on the selected color format, the image size and the compression
level of the AVI file as well as the PC performance.

JPEG Quality
This slider sets the JPEG compression level (1 = lowest quality/highest compression, 100 = highest quality/
lowest compression, default = 75).

Create.../Close
Click this button to create a new AVI file for recording, and to close the file again when you are done. If you select
an existing AV file, the file contents will be overwritten during recording.

Record/Stop

Starts/stops AVI recording.

Exit

Closes the Record dialog box. A recording in progress is stopped.

See also:

AVI function descriptions|ss)

3.4.2.6.2 Customize

Select the menu File > Customize...| 85 to open the "Customize" dialog box. This dialog box provides options to
define the behaviour of uc480 Viewer at program start.

Customize @

[¥] Restore ucd8Miewsr parameters when camera is openad
|| Restore window position and size

[T] Show image info window

[ Show log window

The following options are available:

Restore uc480 Viewer parameters when camera is opened
If you select this check box, the currently set camera parameters will be restored when the same DCxCamera
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model is opened the next time.

* Restore window position and size
If you select this check box, the size and position of the program window will be restored when uc480 Viewer is
launched the next time.

* Show image info window
If you select this check box, the Image infos| 961 window will be opened on program start.

* Show log window
If you select this check box, the Log window| 89 will be opened on program start.

3.4.2.6.3 Histogram

Select the menu View > Histogram!8d) to open the "Histogram" window. This window graphically displays the
frequency distribution of the color values in the image captured by the camera.

For more information on histograms see the Bit depth and digital contrast adjustment| 411 chapter.

Histogram - C1280G12C - ID: 1 - SerMo: 4002800473 =)
Channel

Ava,
[¥] Red 141
E| Green 117
[¥] Blue 122

View

[] outlined

[ Logarithmic

The histogram always displays 256 values per channel. For color modes with a bit depth of more than 8 bits, the
function evaluates the 8 most significant bits (MSBs).

The following options are available:

¢ Channel
With the "Red", "Green", and "Blue" check boxes, you can enable or disable the display for each color channel.
Avg. displays the average of each color value.
For monochrome images, the average grayscale value is displayed.

¢ QOutlined
The "Outlined" check box enables you to toggle the color value display between an area diagram and a line
diagram.

¢ | ogarithmic
If you select this check box, the values are displayed with logarithmic scaling.

* Show Bayer RGB

This function is only available when a color camera is running in "Direct raw Bayer" mode. If you select this check
box, the histogram represents the individual Bayer color components as red, green and blue channels.
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3.4.2.6.4 Horizontal / Vertical Line View

Select the menu View > Line view (horizontal/vertical)| 831 to open the "Line View" windows, which show the color

values of a pixel row or pixel column.

Lineview Row: 449 - C1280G12C - ID: 1 - SerMo.: 4002800473
25 .
I
| fi !
iy ' :
L
| ! fhﬂh ' -;r:::';l 'w !
;EI&J lll . !
e a W
Ll ;w;‘h
0

i | lﬁ'él%'lﬁ A ﬁi‘dl . l*,

Bl

The line view always displays 256 values per channel. For color modes with a bit depth of more than 8 bits, the

function evaluates the 8 most significant bits (MSBs).

3.4.2.6.5 Zoom

Select the menu View > Zoom window/ 88 to open the "Zoom" window. This window shows an enlarged view of the

image area at the selected cursor position.

+= ucdB0Viewer - C1280G12C - 1D: 1 - SerNo.: 4002800473
File Edit View wc480 Draw/Measure Profiles Help

SRR IR

STH OGN AW &

=)o)

] = R

Zoom Window - C1280G12C - ID:1 - Serho: 4002800473

[pixel peek  Zoom ~—{}

El

PO RO-@GNGQIN E2

BGRAS (1280 x 1024)

If you enable the "Pixel Peek" check box at the top of the zoom window, the color values at the cursor position are
displayed (see Pixel peek window! 88). Using the slider at the top of the window, you can set the zoom factor in the
range between 0.25 and 20.00. The size of the image area depends on the selected size of the zoom window.

To set the cursor position you want to display in the window, place the cursor at that position in the image, hold the
CTRL key and right-click. Alternatively, you can set the image position using the context menu.
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3.4.2.6.6 Pixel Peek

Select the menu View > Pixel peek window/sd| to open the pixel peek window. This window displays the color
values at the selected cursor position and those of the neighboring pixels.

Zoom Window - C1280G12C - ID: 1 - SerMNo: 4002300473 =]
Pixel peek
846 847 848 849

528|385 42 52 8 39 53 K 23 A M 25 M
529180 38 50 8 371 53 h 25 42 61 30 48
530168 30 43 ™ 39 53 K3 25 A A4 30 46
53|87 45 5 66 30 42 46 22 1B 43 25 M
5321107 54 o©0 65 25 M 29 § B 3B 23 M
533|147 88 90 95 52 59 2 T 1 M 22 M
5341151 89 90 102 55 61 3B 14 27 32 23 4
535|112 56 59 M 31 38 3 16 28 M 25 42
536194 51 61 5 18 29 3 20 36 32 23 A
537|188 52 66 9 21 36 B 21 I o 22 I
538175 36 55 h 25 A2 2 M1 B B 2 1™
539|176 32 49 o 32 AT M 20 32 M 33 M
50179 26 36 97 36 43 97 31 3T 123 15 715
M1184 25 M 143 72 T0 173 95 85 167 100 92
542199 35 3% 161 81 T4 172 83 &5 1M1 94 T8
543178 19 23 104 29 24 154 68 55 1711 95 82

The color values at the cursor position are surrounded by a yellow rectangle. For monochrome images, the
grayscale value is displayed. The window always displays 256 values per channel. For color modes with a bit depth
of more than 8 bits, the function evaluates the 8 most significant bits (MSBS).

If you disable the Pixel Peek check box at the top of the window, the Zoom window is displayed (see Zoom Window
87).

To set the cursor position you want to display in the window, place the cursor at that position in the image, hold the

Ctrl key and right-click. Alternatively, you can set the image position using the context menu.

3.4.2.6.7 Waterfall

Select the menu View > Waterfall window! 801 to display the waterfall window. This window shows how a selected
image line changes over time. For this purpose, the line at the selected cursor position is copied to the new
window. With each new frame, all lines in the Waterfall window are moved one pixel down, and the new line is
added at the top. This results in an image that flows from top to bottom and is useful for observing short-term
image changes.

Waterfall window - UI124xSE-C - ID: 1 - SerNo: 4002776916 @

Raow: 24

To set the cursor position you want to monitor in the Waterfall window, place the cursor at that position in the
image, hold the Ctrl key and right-click. Alternatively, you can set the image position using the context menu.
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3.4.2.6.8 Log
Select the menu View > Log window! 831 to display the logged data. In this window events and messages are
logged.
Log Window - C1280G12C - ID: 1 - SerMo.: 4002800473 =]
Lewel
Count Time Print = _
| Off

11 09:02:07.378  Set ColorCorrection mode: 4. flerar

12 09:02:07.378  Livevideo stopped. @ Medium

13 09:02:07.3938  Image aoi changed to x: 0 - y: 0 - width: 1280 - height: 1024, {7 High

14 09:02:07.408  Binning mode set to: 0.

15 09:02:07.428  Starting Live Video. Ijl Auto Scrol

16 09:02:07.558  Livevideo stopped. o

17 09:02:07.848  Image aoi changed to x: 0 - y: 0 - width: 1280 - height: 1024, [|| [¥LogTransfer Failed

18 09:02:07.848  Subsampling mode set to: 0.

19 09:02:07.878 Starting Live Video. |=|

20 09:02:07.978  PixelClock changed to: 30 |

21 09:02:07.978  Livevideo stopped.

22 09:02:07.988  Starting Live Video.

23 09:02:08.178  Event thread started. 4

;“'._ — Lot P T T o S o ol PN = - .

The following options are available:

Level
With these radio buttons, you choose the logging level (Off, Low, Medium, High). The last level used is saved
when you close the window. The next time you open the log window, logging is performed at that level.

Auto Scroll
When you select the Auto Scroll check box, the display automatically scrolls up when new entries arrive so that
the new entries can be read.

Log Transfer Failed
Select the Log Transfer Failed check box if you want to log transfer errors.

Clear Window
The Clear Window button deletes the current messages.

Save
The "Save" button opens the Windows "Save as" dialog box, allowing you to save the messages displayed in the
log window in ASCII format (.txt file).
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3.4.2.6.9 Image Infos
Select the menu View > Image infos| 861 to display a dialog box containing information on the image capture.

Image infos @

Capture erars

AP no destination memony: 0
APl converzion failed: 1]
APl image locked: 0
DR out of buffers: 0
DRV device not ready: 0
LISB transfer failed: ]
DEY timeout: 0
ETH buifer avermun: 0
ETH mizzed images: 0
Tatal errars: 0

Camera image buffers

Mumber of image buffers a0

Used image buffers 0

0 100%

&

Fesent packets

Mumber of packets 0

Cloze

Capture errors

This group box provides detail information on errors that occurred during an image capture process:

Error Description #

API no destination memory There is no destination memory for copying the finished image. 1

API conversion failed The current image could not be processed correctly. 2

API image locked The destination buffers are locked and could not be written to. 3

DRV out of buffers No free internal image memory is available to the driver. The image was |4
discarded.

DRV device not ready The camera is no longer available. It is not possible to access images 5
that have already been transferred.

USB transfer failed The image was not transferred over the USB bus.

DEV timeout The maximum allowable time for image capturing in the camera was
exceeded.

ETH buffer overrun Not applicable to DCx Cameras

ETH missed images

90 © 2013 Thorlabs GmbH



3 Operation

# Possible cause

1 Not enough destination memory allocated or all
destination buffers locked by the application

2 Internal error during internal processing of the
image

3 All destination buffers locked by the application

4 The computer takes too long to process the
images in the uc480 API (e.g. color conversion)

The camera has been disconnected or closed

Not enough free bandwidth on the USB bus for
transferring the image

7 The selected timeout value is too low for image
capture
Camera image buffers, Resent packets

Not applicable to DCx Cameras.

See also:
* Troubleshooting 48
e Programming: i s_Get | magel nf o() |24

Remedy
¢ Reduce the frame rate so that there is more time to

process the filled destination memory

Reduce the frame rate so that there is more time to
process the filled destination memory

Reduce the frame rate so that there is more time to
process the filled image memory of the driver

Disable resource-intensive API image pre-processing
functions (e.g. edge enhancement, color correction,
choose smaller filter mask for software color
conversion)

Reduce the pixel clock frequency
Operate fewer cameras simultaneously on a USB bus
Check the quality of the USB cabling and components

Reduce the exposure time
Increase the timeout
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3.4.2.7 Properties

When you select uc480 > Properties| 811 from the main menu, a dialog box opens where you can set the DCx
camera parameters. Changes made to camera and image settings here will take effect immediately.

When you close a camera in uc480 Viewer, the current settings are written to the Windows Registry. They will be
loaded the next time you open a camera of the same type (see also the Customizel 85 chapter). To save the
settings to the camera or to an ini file, select File > Save parameters| 86 from the main menu. To load settings,
select the "Load parameters" option.

Depending on the camera model opened and the user model 8 set not all of the property pages might be
available.

e Cameral 93

* Image| 95

e SizeloR

 Format/ 99

* Color/o?]

e Trigger! o3

* Input/output| 104

* AES/AGC (automatic brightness control) | 108
* AWB (auto white balance)| o)
e Miscellaneous! 116

* Multi AOI/1:2)

* Sequence AOI| w3
e Shutter| 115
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3.4.2.7.1 Camera

This tab provides parameters for settings the pixel clock frequency, frame rate and exposure time for your DCx
camera (see also Pixel clock, frame rate and exposure time| 44).

ucdB0Viewer - C1280G12C - ID: 1 - SerMo. 4002800473
| Input / Output | AES /AGC | AWB | Miscellaneous | Muiti AOI | Sequence AOI | Shutter

Info Camera | Image | Size I Format I Caolar I Trigger

Timing

Camera peak bandwidth: 343 MB/s

Camera average bandwidth: 3.2 MB/s

Sensor (max. bandwidth): 30.0 MP/s

Poeel clock |:| 0 <

[ Optimum 7 MHz 35 MHz

Auto pixel clock test period {s) 5

Frame rate M =
(Freerun) U 28

[ Held 0.50fps 2153 fps
[ Max
Auto

Exposure time I:I 27169 =

7] Hold 0.009 ms 46.406 ms
[ Max
] Auto
Longtem
[ Fine increment

Default I | Close

Timing
e Camera peak bandwidth
Maximum required bandwidth in MByte/s (peak load).

e Camera average bandwidth
Required average bandwidth in MByte/s. The average bandwidth is calculated from the following data: Image
size, image format, frame rate, and interface-related protocol overhead.

® Sensor (max. bandwidth)
Maximum data volume in MPixel/s created by the sensor.

With USB 2.0 cameras, the upper limit depends on the USB chipset on the mainboard/USB card and on the
number of USB devices connected. If transfer errors occur, reduce the pixel clock frequency.

¢ Pixel Clock

Sets the clock rate at which the image data is read from the sensor. Changes to this parameter affect the frame

rate and the exposure time.

Many CMOS sensors allow higher pixel clock frequencies in binning/subsampling mode.

0 Optimum
When you select this check box, the highest possible pixel clock is determined and set automatically. The
optimum pixel clock is the clock rate at which no transfer errors occur during the time (in seconds) set in the
"Auto pixel clock test period" box. The longer you set the test period, the more reliable the determined pixel

clock becomes. The total time it takes to automatically set the pixel clock is a bit longer than the test period
setting.

If the "Exposure (AES)" (automatic exposure) option is enabled in the AES/AGC 1061 tab the pixel clock cannot
be set manually.

* Frame rate (Freerun)
Sets the frame rate in freerun mode. The available frame rate range depends on the pixel clock setting.

© 2013 Thorlabs GmbH 93



DCx Cameras

o Hold
When you select this check box, the frame rate will remain constant if the pixel clock changes. If the frame
rate cannot be maintained, it is set to the nearest possible value.

0 Max
The camera is operated at the maximum frame rate that is possible at the current pixel clock setting.

0 Auto

Select this check box to activate the auto frame rate function. This function is only available when auto
exposure shutter 108 is enabled.

® Exposure time
Sets the exposure time. The available exposure time range depends on the pixel clock setting and the frame
rate. A low frame rate setting allows long exposure times. A high frame rate setting reduces the maximum
possible exposure time. In combination with flash an exposure time of 1 ms has been proven.

o Hold
When you select this check box, the exposure time will remain constant if the frame rate changes. If the
exposure time cannot be maintained, it is set to the nearest possible value.

0 Max
The camera is operated at the maximum exposure time that is possible at the current frame rate.

o Auto
Select this check box to activate the auto exposure shutter! 06 function. If the "Auto” check box is selected, the
exposure time and pixel clock can no longer be adjusted manually. Selecting the "Hold" or "Max" check box
deselects the "Auto"” check box.

0 Long-term
If you select this check box, you can set an exposure time of up to 10 minutes on CCD cameras.
o Fine increment

Select this check box to set the exposure time in fine increments. This option is not supported by all camera
models.

Default

Click this button to reset all parameters to the model-specific defaults.

94 © 2013 Thorlabs GmbH



3 Operation

3.4.2.7.2 Image
On this tab you can set the sensor gain parameters for your DCx camera (see also Gain and offset| 44).

ucdB0Viewer - C1280G12C - ID: 1 - SerMo. 4002800473
[ input / Output | AES / AGC | AWE | Miscellaneous | Muti AQI | Sequence ADI | Shutter
Info I Camera | Image | Size I Format I Caolar I Trigger
Master gain
Gain [E =
1.00« U 0 =
[ Auto 0 100
7] Gain boost
Black level =
(Offset) 116
Auto 0 255
Calor gain

White balance Manual - Mane

Red gain M 7 =
120 U

Green gain A 0 =
1.00< U

Blue gain |:| 22 =
165

1] 100

Gamma

[]on ] 165 [
et 10 22

|| Hardware sensor gamma

I Default I | Close

Master gain

The following functions control the analog image signal gain and the black level. The analog adjustments are made
directly in the sensor, which achieves better results than image adjustments via software.

® Gain [0 ... 100]
Gain for overall image brightness. Some camera models have no master gain.
Master gain = 100 means maximum gain; the actual factor is displayed. A gain factor of 1x disables master gain.
The maximum possible gain factor depends on the model you are using.

o Auto
Select this check box to activate the automatic gain control| w8 function. Manually changing the master gain
setting disables the "Auto" function.

0 Gain boost
Additional analog camera hardware gain. The gain factor ranges between 1.5x and 2x, depending on the
camera model.

* Black level (offset) [0 ... 255]
Offset for the black level of the sensor signal. The sensor adjusts the black level of the pixels automatically by
default. If the environment is very bright, it can be necessary to adjust the black level manually. High gain may
offset the black level. Only an additive offset is possible (increase of the black level).

o Auto
The black level is automatically corrected by the sensor (recommended).

With cameras featuring both master gain and RGB gain, the two gain factors are multiplied. Very high gain
values can be achieved in this way. If you want to use the RGB sliders for color adjustment, we recommend
setting green gain to 0 and using only red and blue gain.

Color gain

You can fix a setting (in kelvins) for the color temperature| s of an image when you are using a color camera. The
function will use the sensor's hardware gain controls for the setting, as far as possible. In addition, you can choose
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between different color spaces. A specific color temperature will result in slightly differing RGB values, depending
on the selected color space.

¢ White balance
0 Manual
Set the RGB gains manually.
0 Auto
Enable the AWB (auto white balance) | 105 function.
o Default gains
Default gain values for this camera model.
0 sRGB D50
sRGB (standard RGB) color space with a white point of 5000 kelvins (warm light)
0 sRGB D65
sRGB (standard RGB) color space with a white point of 6500 kelvins (mid daylight)
o CIERGBE
CIE-RGB color space with standard illumination E
o ECI RGB D50
ECI-RGB color space with a white point of 5000 kelvins (warm light)

0 Adobe RGB D65
Adobe RGB color space with a white point of 6500 kelvins (mid daylight). The Adobe RGB color space is larger
than the sRGB color space, but not all devices can render it.

* Presets
This selection box offers several presets for common illumination types.

* Temperature (Kelvin)
Here, you can set a color temperature value directly.

For color cameras, the following functions control the analog gain for the RGB color channels. The analog control is
performed in the sensor and achieve better results than software based image correction.

* Red gain [0 ... 100]
Amplifies the red color values

* Green gain [0 ... 100]
Amplifies the green color values

® Blue gain [0 ... 100]
Amplifies the blue color values

Gamma

This function activates the gamma function and sets the factor for the gamma curve. The gamma function
emphasizes dark image areas according to a non-linear curve.

¢ Hardware sensor gamma
This option enables gamma correction by the hardware, using a fixed factor.

Default

Click this button to reset all parameters to the model-specific defaults.

See also:
e Characteristics and LUT: Gammal 391

Programming:
* Color Temperature: i s_Col or Tenper at ur () [s0]
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3.4.2.7.3 Size

On this tab, you can set the image size parameters for your DCx camera (see also Reading out partial images| 34).

ucdB0Viewer - CL280G12C - ID: 1 - SerMo. 4002800473
Input / Qutput | AES / AGC | AWE | Miscellaneous | Muli ADI | Sequence AQI | Shutter
Info I Camera I Image | Size | Format I Calor I Trigger

AL
[ Show only ADI Profile [1280x 1024 (1.3M SXGA) |
Width ) 120 [
16 1280
Height ) 0 B
4 1024
Left 0
[ Certer 0 0
Top 0
[ Certer 0 0
Format
Binning Horzontal |Tx = Wertical E
Tx Tx
Mimar [ Leftright [ Up/dawn
Scaler
7] Enable [ 1000 =
Factor 1 4
Arti aliasing Native ACI: 0, 0, 1280, 1024 Max. pixel clock: 35 MHz
Default ] [ Close

AOI

These parameters allow selecting the size and position of the area of interest/ 341,

* Profile
With this selection box, you can set several common image formats on CMOS sensors. The driver then sets the
selected format using either AOI, binning / subsampling, or scaler, so that it achieves the best image quality.
® Show only AOI
The AOI is displayed without a black border. Internally, the image is managed at the AOI resolution and not the
full sensor resolution. This function saves memory and computing time when rendering the image.
o Width
Sets the AOI width.
0 Height
Sets the AOI height.
0 Left
Sets the left-hand position of the AOI.
= Center
Select this check box to center the AOI horizontally.
o Top
Sets the top position of the AOI.

= Center
Select this check box to center the AOI vertically.

Horizontal format / vertical format

With these options, you can select the binning| 381 and subsampling! 3% settings for the image.

* Binning Horizontal/Vertical

These radio buttons allow setting the binning factor.[+8 The image resolution is then reduced by the selected
factor. You can use binning to increase the frame rate.
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® Subsampling Horizontal/Vertical
These radio buttons allow setting the subsampling factor. The image resolution is then reduced by the selected
factor. You can use subsampling to increase the frame rate.

* Mirror Left/right | Up/down
Select this check box to flip the image horizontally/vertically.

Scaler

With these options, you can configure the image scaling settings provided by specific DCxCamera sensors. These
options are not available for all camera models.

* Enable
Enables the sensor's image scaling feature.

* Factor
With this slider, you can set the scaling factor. |

¢ Anti aliasing
The anti aliasing function smoothes the image edges during scaling.

¢ Native AOI
Shows the native image size without the effect of the scaler.

* Max. pixel clock
Shows the maximum possible pixel clock with scaler.

Binning and subsampling in color and monochrome cameras: Some color cameras perform only mono
binning/subsampling due to the sensors they use. If mono binning or subsampling is used in a color camera, the
color information will be lost.

Some monochrome cameras perform only color binning/subsampling due to the sensors they use. If color binning
or subsampling is used in a monochrome camera, image artifacts might become visible.

Default

Click this button to reset all parameters to the model-specific defaults.

See also:
e Basics: Reading out partial images| 3%

Programming:

e Area of interest: i s AQl () [ 155

* Binning: i s_Set Bi nni ng() [=)

* Subsampling: i s_Set SubSanpl i ng() [z

* Profiles/image formats: i s_| mageFor mat () [ 267
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3.4.2.7.4 Format

On this tab you can set parameters for the color format and display mode of your DCx camera.

ucdB0Viewer - CL280G12C - ID: 1 - SerMo.: 4002800473

[ input / Output | AES / AGC | AWB | Miscellaneous | Muki AGI | Sequence AOI | Shutter
Irfo I Camera I Image | Size | Format Color I Trigger

Pixel format

Camera: 21.7 MB/s Software COpenCL  Hardware
Debayering qualty: Naomal High MNommal High MNomal

Sensorraw &
Sensorraw 12
Sensorraw 16

Monao &
Mono 12
Mono 16

RGB15 (B5 G5 R5)
RGB24 (B8 G& RY) #
RGB32 (B3 G RY) @
RGBY (B2GERSYS)
RGE20 (B10G10 R10)
RGE6 (B12G12R12)

RGBS Planar hd

YV (YUV422Z)
CBYCRY

Display mode
(@ Device independent (DIB) () Direct3D OpenGL

[] Use OpenMP CPUusage: 012% Default ] [ Close

Pixel format

With these settings you define the target format to which you want to convert the sensor's raw data (raw Bayer).
The Color formats|sezl chapter provides a detailed list of all DCxCamera color formats and their representation in
the memory.
* Debayering quality
With this setting you select the conversion algorithm.
o Software
= Normal
The conversion is performed by software in the PC. The standard filter mask is used for the conversion.
= High
The conversion is performed by software in the PC. A large filter mask is used for the conversion.
o0 Open CL
= Normal
The conversion is performed on the graphic card's processing unit. The standard filter mask is used for the
conversion.
= High
The conversion is performed on the graphic card's processing unit. A large filter mask is used for the
conversion.
0 Hardware Normal

The conversion is performed in the camera. The standard filter mask is used for the conversion. This radio
button is not available for DCx cameras.

¢ Color conversion with Open CL is not supported by all graphic cards.
¢ Open CL is not supported by mono cameras.
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With the format radio buttons you specify the format in which the image data are written to the memory. The
following formats are available:

Sensor raw 8

Direct output of the sensor's raw data (8 bits per pixel). If you are using a color camera, the pattern of the Bayer
color filter is visible. With monochrome cameras, raw Bayer corresponds to the grayscale format with the
exception of the LUT/gamma curves.

Sensor raw 12
Direct output of the sensor's raw data (12 bits per pixel, starting from the least significant bit (LSB)).

Sensor raw 16
Direct output of the sensor's raw data (12 bits per pixel, starting from the most significant bit (MSB)).

Mono 8
Output of a grayscale image to which the LUT/gamma curve has been applied (8 bits per pixel).

Mono 12
Output of a grayscale image to which the LUT/gamma curve has been applied (12 bits per pixel, starting from
least significant bit (LSB)).

Mono 16
Output of a grayscale image to which the LUT/gamma curve has been applied (12 bits per pixel, starting from
most significant bit (MSB)).

RGB5 (55 5)
Output of an image converted according to RGB 15 (5 bits per pixel for R, G and B)

RGB565 (5 6 5)
Output of an image converted according to RGB 16 (5 bits per pixel for R and G, 6 bits per pixel for B)

BGRS (8 8 8)
Output of an image converted according to RGB 24 (8 bits per pixel for R, G and B)

BGRAS8 (8 8 8)
Output of an image converted according to RGB 32 (8 bits per pixel for R, G and B, 8 bit padding)

BGRY8 (888 8)
Output of an image converted according to RGB 24 (8 bits per pixel for R, G and B) and an additional gray
channel (8 bits per pixel)

BGR10 (10 10 10)
Output of an image converted according to RGB 30 (10 bits per pixel for R, G and B, 2 bit padding (MSB = 0))

BGR12 (12 12 12)
Output an image converted according to RGB 36 (12 bit per pixel for R, G and B, 4 bit padding)

BGRA12 (12 12 12)
Output an image converted according to RGB 48 (12 bit per pixel for R, G, B and alpha channel, 4 bit padding)

RGBS8 Planar
Output an image converted according to planar RGB 8.

RGBS Planar (red)
Output the red color component of an image converted to planar RGB 8

RGBS Planar (green)
Output the green color component of an image converted to planar RGB 8

RGBS Planar (blue)
Output the blue color component of an image converted to planar RGB 8

UYVY (YuVv422)
Output of an image converted according to YUV (8 bits per pixel for U, Y, V and Y)

CBYCRY
Output of an image converted according to YUV (8 bits per pixel for Cb, Y, Cr and Y)

We recommend 32 bit RGB mode for TrueColor applications. Y8 mode is usually used for monochrome
applications.

Images with a bit depths of more than 8 bits can be saved in the PNG format. 12 bit formats are converted in 16
bits.
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Display mode

With these radio buttons you select the display mode for the image.

Device independent (DIB)
The processor actively renders the image. This color format is supported by all graphics hardware and is
recommended for applications that will be used on different PCs.

Direct3D (Desktop color)

In this mode the images are written directly to an invisible area of the graphics card, mixed with optional overlay
image data and displayed by the card without load on the CPU. The mode also allows scaling the images in real
time.

The display mode Direct3D is only supported by graphics cards with DirectX functionality.

OpenGL
OpenGL is a cross-platform and cross-language programming interface for developing 2D and 3D computer
graphics. Similar to Direct3D the capabilities of the graphics card are used to increase the performance.

Open MP

Use OpenMP

OpenMP (Open Multi-Processing) is a programming interface that supports distributed computing on multi-core
rocessors. When you activate OpenMP support, intensive computing operations, such as the Bayer conversion
201, are distributed across several processor cores to accelerate execution. The use of OpenMP, however,

increases CPU load.

Default

Click this button to reset all parameters to the model-specific defaults.

See also:

Basics: Color filter (Bayer filter)| 28

Basics: Display modes| 211

Basics: Bit depth and digital contrast adjustment] 41}
Basics: Characteristics and LUT| 38)

Programming: i s_Set Col or Mode() )
Programming (Open MP): i s_Confi gur ati on() |3

Color formats in memory: Appendix: Color formats| so2)
Graphics card: System requirements 56
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3.4.2.7.5 Color
This tab provides color rendering settings for your DCx camera (see also Color filter| 26).

This tab is only available if a color camera is opened in the uc480 Viewer.

ucdB0Viewer - CL280G12C - ID: 1 - SerMo. 4002800473
| Input / Output | AES /AGC | AWB | Miscellaneous | Muiti AOI | Sequence AQI | Shutter

Info I Camera I Image | Size I Format | Color Trigger

Color saturation

[¥] Enable

Saturation U I:I 1 =

o 0.00 200

[¥] Combine

Saturation V D 1 =

0.00 200

IR color fiter comection matrix

Default I | Close

Color saturation

This function enables and configures color saturation control.

In the YUV format, color information (i.e. the color difference signals) is provided by the U and V channels. In the U
channel they result from the difference between the proportion of blue and Y (luminance), in the V channel from the
difference between the proportion of red and Y. For the use in other color formats than YUV, U and V are converted
using a driver matrix.

¢ Combine
Selecting this check box synchronizes the two "Saturation U" and "Saturation V" sliders.

IR color filter correction matrix

When using color cameras with IR filter glass, you need to set the appropriate color correction matrix to ensure
correct color rendering. The driver detects the IR filter type and sets this value automatically ("Auto" button). You
can also select the correction matrix manually.

Sensor color correction

This function corrects the color values of a pixel. The colors are rendered more accurately after the color crosstalk
of the individual Bayer pattern| 26! filters has been eliminated by the color correction. The color correction factor is
stepless adjustable between 0 (no correction) and 1 (full correction).

Activating the sensor color correction may increase CPU load.
Default

Click this button to reset all parameters to the model-specific defaults.
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3.4.2.7.6 Trigger

This t%provides the settings for triggered image capture with your DCx camera (see also Digital in-/output (trigger/
flash)| 471).

ucdB0Viewer - CL280G12C - ID: 1 - SerMo. 4002800473

[ input / Output | AES / AGC | AWE | Miscellaneous | Muti AQI | Sequence AQI | Shutter |
Info I Camera I Image | Size I Format I Caolar | Trigger

Input

[ Status

Trigger delay =
(Framerate)

[] Enable

Mode

(@ Software 1
) Faling edge

() Rising edge

Trigger timeout u 2000 =

100 ms 3600000 ms (&0 min)

Debounce

Mode

Camera

Global Start (Trigger Mode)

Default ] [ Close

Input

* Status
If you select this check box, the signal level applied at the camera's trigger input is polled and displayed.

* Trigger delay (frame rate)
Select this check box to set a delay between the arrival of a software or hardware trigger signal and the start of
exposure.

Mode

With these radio buttons, you choose which trigger mode you want to activate in the camera:

¢ Software
The camera is running in software trigger mode without a signal applied. The images are captured continuously.

¢ Falling edge
The camera captures an image on the falling edge of the signal applied to the trigger input.

* Rising edge
The camera captures an image on the rising edge of the signal applied to the trigger input.

* Trigger timeout [ms]
Specifies a timeout for the trigger mode. If the camera does not receive a trigger signal within this time, a timeout
message is transmitted and the transmission error counter is incremented.

Debounce
This function is not relevant for DCx cameras.
Camera

® Global start (trigger mode)
If you select this check box, all rows of a rolling shutter sensor are exposed simultaneously. Activating Global
start/ 311 only makes sense when using a flash. This function is not supported by all models.
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Frame rates in trigger mode: Please note that the frame rate in trigger mode is always lower than in freerun
mode. This is due to the sequential transmission. First the exposure takes place, then the transfer. A new exposure
can only be performed after the transmission is completed. Therefore, the freerun mode is faster.

High trigger rates are achieved only with short exposure times and a high pixel clock setting.

Default

Click this button to reset all parameters to the model-specific defaults.

See also:

* Basics: Shutter methods: Global start/ 32
Programming:

e Trigger:i s_Set Ext er nal Tri gger () |2

3.4.2.7.7 Input / Output

On this tab, you can set the parameters for the flash output and the GPIOs on your DCx camera (see also Digital
in-/output (trigger/flash)[ 47).

ucdB0Viewer - CL280G12C - ID: 1 - SerMo.: 4002800473
I_ Irfo | Camera I Image | Size I Format I Calor I Trigger
Input / Qutput | AES / AGC | AWE | Miscellaneous | Muti AOI | Sequence AOI | Shutter
Flash output
@ Off () Constant high () Flash high active
PWM () Constant low () Flash low active
Global exposure window
Flash delay 0
9 s B6675.79 ps (0.07s)
Duration 0
i) Dis 66675.79 s (0.075)

Pulse-width modulation

GPIO 1 GPIO 2 GPIO 3 GPIO 4
Input Input Input Input
Output low Qutput low Cutput low Cutput low
Output high Output high Output high Output high
Flash Flash Flash Flash
PWM PWM PWM PWM
Default ] [ Close

When you are using the DCx Camera's flash function, you need to re-enable the flash (i.e. disable and then
activate it again) whenever you change the pixel clock setting or horizontal image geometry. This is necessary to
newly synchronize the internal timing settings of the flash output with the start of sensor exposure.

Flash output

With these radio buttons, you choose which digital output function you want to activate on the camera:

e Off
The digital output is disabled.

* Constant high
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The digital output is set to "High" regardless of the exposure.

¢ Constant low
The digital output is set to "Low" regardless of the exposure.

* Flash high active
The digital output is set to "High" during the exposure.

* Flash low active
The digital output is set to "Low" during the exposure.

* Global exposure window
The values for flash delay and duration are calculated to trigger the flash when all sensor rows are exposed
simultaneously for sensors with rolling shutters. If you are using the "Global start" function, the flash delay has to
be set to O (see also Shutter methods| 31).

* Flash delay
Sets the delay for the digital output. After an exposure has started, activating the digital output is delayed by the
time set in flash delay.

¢ Duration (0 = Auto)
Sets the switching time of the digital output. The digital output is activated for the time set in "Duration". The
value 0 means that the signal is active over the entire exposure time (default).
Requirement in freerun mode: The "Global exposure window" must be enabled.

Pulse-width modulation (only DC320x Cameras)

The pulse-width modulation (PWM) can be controlled by two parameters (frequency and duty cycle) and can be set
on the flash output and the additional GPIOs respectively (see alsoi s_| () | 2e0)).

* Frequency (in Hz)
Frequency of the pulse-width modulation (PWM)

* Duty cycle (in %)
Duty cycle of the pulse-width modulation (PWM width)
GPIO

The GPIOs (General Purpose I/O) of the DCx Cameras can be used as inputs or outputs. See the Model
comparison|ssel list for the camera models which support GPIO.

* Status
Polls the signal level applied to the GPIO.

* Input
Sets the GPIO as trigger input.

¢ Output low
Sets the GPIO as output. The output signal is statically set to "low".

¢ Output high
Sets the GPIO as output. The output signal is statically set to "high".

* Flash
Sets the GPIO as flash output. The settings you made in the "Flash output" box are used.

Detailed information on wiring the DCxCamera inputs and outputs is provided in the "Electrical Specifications"
section of the Specifications| sl chapter.

Default

Click this button to reset all parameters to the model-specific defaults.
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3.4.2.7.8 AES/AGC (Automatic Brightness Control)

On this tab, you can set parameters for automatically adjusting the exposure time and sensor gain of your DCx
camera (see also Automatic image control| 45).

ucdB0Viewer - CL280G12C - ID: 1 - SerMo. 4002800473
Info | Camera | Image | Size I Format I Color | Trigger
input / Output | AES / AGC | AWE | Miscelaneous | Muti AQI | Sequence AQI | Shutter
Image contrast
[¥] Exposure {AES) [ 20.625 ms] Frame rate {AFR)
[¥] Gain (4GC) [MIN] [7]Run once
Use sensor's auto features

Erightness 128 -
reference I:l hd

1] 255

66.621
Max.

Gain limit D 100 =

1] 100
Speed D 50 =

1] 100
Hysteresis U 2 =

o 10
Skip frames D 4 =

o 1000
Histogram area
Mean [ 129]

Default I | Close

e Auto Exposure Shutter (AES) automatically adjusts image brightness based on the exposure shutter setting.
Long exposure times may cause motion blur.

 Auto Gain Control (AGC) automatically adjusts image brightness based on the hardware gain control| 441 setting
of the camera sensor. You can activate this function in addition to AES if ambient light conditions are poor. High
gain settings may cause artefacting.

e Auto Frame Rate (AFR) adjusts the frame rate to allow longer exposure times (see also Pixel clock, frame rate
and exposure timel 441). Selecting this check box might decrease the frame rate substantially. This function is
only available when AES is active.

Image contrast

Use the following settings to configure automatic brightness control:

* Exposure (AES)
Enables automatic adjustment of image brightness, i.e. the exposure time is automatically adjusted to achieve
the preset brightness reference value.

If AES is enabled together with AGC and AFR, AES has the highest priority, i.e. AES is set first and then AGC
and AFR.

* Framerate (AFR)
Enables the framerate control. This option is only available when AES is active.
If the maximum exposure time is not sufficient for a brighter image, you can use AFR to reduce the frame rate
and so extend the exposure time.

* Gain (AGC)
Enables the automatic gain,| 441 i.e. the control automatically adjusts the gain to achieve the set brightness
reference value.
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Run once
The control is switched off automatically if the specified target value is reached or nearly reached, and the set
value does not change after three measurements.

Use sensor's auto features
This option enables on some sensors the internal brightness adjustment.

Brightness reference
Defines the target value which should be set.
Under normal conditions, a reference value of 128 is sufficient.

Exposure limit

Sets the upper limit for the exposure time. This upper limit is not exceeded if AES is enabled. If AES and AFR is
enabled then the upper limit is ignored.

Gain limit

Sets the maximum gain limit. This upper limit is not exceeded when AGC is enabled.

Speed

Sets the adjustment speed. The higher the speed control is set, the faster the adjustment is. Setting the speed
control to 0 disables the adjustment functionality. If the value is set to high the adjustment starts to oscillate. In
this case you have to reduce the adjustment speed.

Hysteresis

Defines the difference by which the actual value can differ from the target value. If the target value is set e.g. to
128 and the hysteresis is set to 2, so there will be no regulation as long as the actual value is between 126 and
130 (see also Automatic image control: Hysteresis| 46)).

If the value for hysteresis is too small, the adjustment starts to oscillate. It is recommended to keep the standard
value of 2.

Skip frames

Number of frames that will be skipped during automatic image control when freerun mode is active (see also
Automatic image control: Control speed|46). The higher the frame rate, the higher the value should be. If the
value is too small, the adjustment may starts to oscillate, or there is an overload of the system. In this case
increase the value.

Histogram area

The histogram area specifies which area of the image will be used for calculating the average grayscale value of
the image. You can set the size of the histogram area by using the tools on the toolbar.| 77

Default

Click this button to reset all parameters to the model-specific defaults.
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3.4.2.7.9 AWB (Automatic White Balance)

On this tab, you can set parameters for automatically adjusting the white balance of your DCx camera (see also
Automatic image control| 451).

This tab is only available if a color camera is opened in the uc480 Viewer.

To carry out white balancing,| 451 aim the camera at a surface of a uniform gray color. You can perform white
balancing either manually with the RGB gain control or by using the "Auto White Balance (AWB)" function.

ucd0Viewer - C1280G12C - ID: 1 - SerMo.: 4002800472
_Irrfo I Camera I _Image | Size I Format I Color | Trigger
input / Output | AES / AGC | AWB | Miscelaneous | Muti AQI | Sequence AQI | Shutter
Image white balance
(Ao (Kelvin)  ~|  [sRGBDSD =]  [71Runonce
Use sensor's auto features
100
o
2
Skip frames D 4 =
0 1000
Histogram area
Mean [0, 0,.0]
Default I | Close

Image white balance

* Drop down list for AWB mode

o Off
The automatic white balance is disabled.

0 Auto (Gray World)
If this option is enabled, the RGB gains are so controlled that the three colors have the same average.

0 Auto (Kelvin)
If this option is enabled, the RGB gains are controlled by predefined color temperatures.

* Drop down list for color spaces
This drop down list is only available if AWB mode "Auto (Kelvin)" is selected. Here, you can select the color
space e.g. SRGB D50 or CIE RGB E.

* Run once
The control is switched off automatically if the specified target value is reached or nearly reached, and the set
value does not change after three measurements.

¢ Use sensor's auto features
This option enables on some sensors the internal white balance.

* Red offset/Blue offset
Shifts the respective color intensity relative to green
Example: If the Gray World algorithm controls to an average value of 65 and a blue offset is set of -40, the blue
gain so is adjusted that blue has an average value of 25.
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Gain min
Sets the minimum gain. This limit is not exceeded, i.e. a base gain is set for the white balance control. Via this
minimal gain color cameras without master gain| 951 can reproduce the gain.

Gain max
Sets the upper adjustment limit. This limit is not exceeded.

Speed

Sets the adjustment speed. The higher the speed control is set, the faster the adjustment is. Setting the speed
control to 0 disables the adjustment functionality. If the value is set to high the adjustment starts to oscillate. In
this case you have to reduce the adjustment speed.

Hysteresis

Defines the difference by which the actual value can differ from the target value. If the target value is set e.g. to
128 and the hysteresis is set to 2, so there will be no regulation as long as the actual value is between 126 and
130 (see also Automatic image control: Hysteresis| 46).

If the value for hysteresis is too small, the adjustment starts to oscillate. It is recommended to keep the standard
value of 2.

Skip frames

Number of frames that will be skipped during automatic image control when freerun mode is active (see also
Automatic image control: Control speed| 46). The higher the frame rate, the higher the value should be. If the
value is too small, the adjustment may starts to oscillate, or there is an overload of the system. In this case
increase the value.

Histogram area

The histogram area specifies which area of the image will be used for calculating the average value of the image.
You can set the size of the histogram area by using the tools on the toolbar. |77

Default

Click this button to reset all parameters to the model-specific defaults.
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3.4.2.7.10 Miscellaneous
This tab provides parameters for setting miscellaneous functions for your DCx camera.

ucdB0Viewer - C1280G12C - ID: 1 - SerMNo.: 4002800473 @
Irfo I Camera I Image | Size | Format I Calor I Trigger
Input / Qutput | AES / AGC | AWE | Miscellaneous | Mui AQI | Sequence AOI | Shutter
Hotpixel
[] Mark hotpixel

[¥] Hotpixe! comection

Sensor hotpixel comection

Test image

Selection None -

Parameter value 5

Edge enhancement

[[on
12C

Hexadecimal [ 16 bit data
Device address (8 bit) 14 Read

Register address (8 / 16 bit)  (x Wirite O

[ Default ] [ Close

Sensor hotpixel correction and DCC1240x / DCC3240x: If sensor hot pixel correction and Multi AOI are enabled,
the sensor displays a four pixel wide black line between the AQIs.

Hotpixel

This function corrects the sensor hotpixels specified in the camera EEPROM.

* Mark hotpixel
If you select this check box, the hotpixel positions stored in the camera are graphically represented in the image.

* Hotpixel correction
Select this check box if you want to enable a software-based hotpixel correction.

® Sensor hotpixel correction
Enables the sensor's internal hotpixel correction for some models.
Test image
The camera transmits a selectable test image that you can use for testing the data transmission. You can choose
from different types of test images, depending on the camera type.
® Selection

White image

Gray wedge (sensor)
Animated gray wedge (sensor)
Ramping pattem

* Parameter value
You can adjust the appearance of some of the test images with the "Parameter value" slider.
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Manually changing the pixel clock will disable the test image mode.
Animated test images are ideal for testing recorded sequences.
With some sensors, the sensor gain setting has an influence on the test image.

A white test image is recommended to check the camera's maximum load on the USB bus. Due to the
transmission process, completely white camera images require somewhat more bandwidth on the USB bus
than completely black images.

To turn on hotpixel correction does not make sense for a test image.
The test images are transferred with a bit depth of 8 bit.

Edge enhancement

* This function activates a software filter that emphasizes the edges in the image.
Enabling the edge enhancement function increases the CPU load during image capture.

12C

This function is not relevant for DCx Cameras.

Default

Click this button to reset all parameters to the model-specific defaults.

See also:

* Basics: Hot pixels| 28]

Programming:

* Hotpixel: i s _Hot Pi xel () [260)

* Edge enhancement: i s _EdgeEnhancenent () 205

* Testimage: i s_Set Sensor Test | mage() [
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3.4.2.7.11 Multi AOI

This tab provides settings for configuring the Multi AOI feature provided by specific DCxCamera sensors. The Multi
AOI function allows defining more than one AOI in an image and transferring these AQIs all at the same time (see
Area of interest (AOI)[ 351 in the "Basics" chapter).

This tab is only available when a DCC1240x or DCC3240x Camera has been opened in uc480 Viewer.

ucd80Viewer - C1280G12C - ID: 1 - SerNo.: 4002800473

Infa I Camera I Image I Size I Format I Color I Trigger
Input / Output | AES /AGC | AWBE | Miscellaneous | Muti AOI | Sequence AOI | Shutter

WENES y-EMES Sensor hotpixel comection

X1 88 s X2 34 s ¥1 598 (v ¥4 834 [#[i

Y1 138

= Y2 308 = Y3 682 = Y4 890 =

* When the Multi AOI function is enabled, no changes can be made to the image size settings (e.g. binning,
subsampling, scaling). Disable Multi AOI to change the size of an image and then re-enable the function.

¢ If sensor hotpixel correction and Multi AOI are enabled, the sensor displays a four pixel wide black line
between the AOIs.

* The available step widths for the position and size of image AOIs depend on the sensor. The values
defining the position and size of an AOI have to be integer multiples of the allowed step widths. For
detailed information on the AOI grid see the DCC1240x / DCC3240x | 411 chapter.

* |t is possible to switch the AOI in the horizontal direction.

® X-axes/Y-axes
Select one of the two check boxes to create two AOIs along the X or Y axis. Select both check boxes to create
four AOls.

® Sensor hotpixel correction
This check box enables the sensor's internal hotpixel correction function.

* Refresh preview
Refreshes the preview image shown at the bottom of the tab.

* X1...X4/Y1...Y4
Defines the X and Y values in pixels for the individual AOIs.

* Preview window
Displays a preview image and allows graphically setting the individual AOIs by moving the colored boxes that are
displayed at the end of each axis.

Default

Click this button to reset all parameters to the model-specific defaults.
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3.4.2.7.12 Sequence AOI

On the "Sequence AOI" tab you do the settings for the sequence AOI mode of some DCx Cameras. In this mode
you can capture e.g. the same AOI with different parameter sets — exposure, gain, etc. (see Basics: Area of interest

(AOD)| 35).

* The sequence AOI mode is only supported by DCC1240x and DCC3240x camera models.
* Note that the sequence AOI mode cannot be used in combination with scaler, subsampling or binning.

In contrast to the Multi AOI.:51 the different AOIs are captured one after another in sequence AOI mode. The
sensor readouts all AOIs sequentially and transfers the images as e.g. the same AOI is readout four times. The
frame rates are identical, but you can define different settings. For every AOI exposure time and master gain can
be set individually. For example you can capture the same AOI at first with a short exposure time and after this with
a long exposure time. An advantage of the sequence AOI mode is that you need no time for moves of the position
and it is not necessary to reprogram the AOI.

Beside the normal AOI (AOI 1) you can define up to three additional AOI 2-4. These additional AOI have the same
size as AOI 1, but you can set different parameters for:

* Position of AOI

® Exposure time

* Gain

* Readout cycles (number of images)

#= uchB0Viewer - C1280G12C - ID: 1 - SerNo.: 4002800473 = ||
File Edit View ucd480 Draw/Measure Profiles Help

Y%A SSReNONEIVEC RV HS8LEER

— -
L ucdB0Viewer - C1280G12C - ID: 1 - SerMo.: 4002800473 3 |
il e e oo | 2 s i s e s s i
| Input / Output | AES / AGC | AWE | Miscellaneous | Mutti ADI | Sequence AQI | Shutter |
12 i1 s |
"t ADI
A4 72 216
3 228

m

ADIZ
Number of used AQls 4 - Cumrent ADl | AQI 3 -

Automatic copying of the ADI 1image parameters

V| Show AQ| index in image

X position
Y position

Exposure time
0.009 ms

Master gain D
0

Readout cycles

< I 3

1ORO-ONG YN Ea

BGRAS (216 x 228) Frames: 23913 Display: 22775 Missed: 0 Failed: 0 Recon: 0 Transfer: OK FPS: 32.02

After you have defined an AOI, open the "Sequence AOI" tab. In the upper area you see the position and size of
AOI 1. In the area below you define the further AQls.

* Number of used AOls
Here, you define the numbers of additional AOI. If you select further AOls, the parameters of AOI 1 are copied for
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the new AOI initially.

e Current AOI
Here, you select the AOI which parameters you want to edit. You can only change the parameters of AOI 2, 3 or
4.

e Automatic copying of the AOI 1 image parameters
If you change AOI 1, e.g. set a new exposure time, these changes are copied to AOI 2 etc. if this option is
activated. Otherwise the changes of AOI 1 have no influence on the further AOIs.

* Show AOI index in image
Activate this option see in the left upper corner the number of the AOI. By default the font has the color black.

® X position/Y position
Moves the current AOI in vertical or horizontal direction respectively. An overlapping of the different AOIs is
possible.

® Exposure time
Changes the exposure time of the current AOI.

* Master gain
Setting the gain for the current AOI.

* Readout cycles
Here, you can define for AOI 2-4 how often they are readout and the images are transferred. AOI 1 is always
readout once.

Hint
If capturing the same AOI with different exposure times, you can create via software a HDR image from the single
images.
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3.4.2.7.13 Shutter

This tab is only available when a DCC1240x or DCC3240x Camera has been opened in uc480 Viewer and
provides parameters for setting the readout modes provided these camera's sensors (see also Shutter methods| 301
and Line scan mode/ 331in the "Basics" chapter).

ucdB0Viewer - C1280G12C - ID: 1 - SerMo. 4002800473
_Irrfo I Camera I Image | Size I Format I Color | Trigger |
Input / Output | AES / AGC | AWB | Miscellaneous | Muti ADI | Sequence AQI | Shutter
Area
@ Global shutter

_) Global shutter {atemative timing)
*) Rolling shutter
(7) Relling shutter (global start)
Line
Fast linescan
Triggered linescan

120

Log mode

@ Factory default with Antiblooming
) Off {No Artiblooming)
) Manual Log Mode

Default I [ Close

Area

Global shutter
The camera is operated in global shutter mode.| 361 This mode allows capturing fast-moving objects without
geometric distortions.

Global shutter (alternative timing)

When using the camera in global shutter mode there can be in some cases problems with the black level. In the
mode "Global shutter (alternative timing)" the sensor holds the black level as in rolling shutter mode. This mode
should not be used with a frame rate below 2 fps.

Rolling shutter

The camera is operated in rolling shutter mode. | 31 This mode reduces image noise in image capture. To capture
fast-moving objects in rolling shutter mode, you might need a flash.

Note that the flash timing can conflict with the sensor exposure if you use flash in rolling shutter mode without
global start.

Rolling shutter (global start)
The camera is operated in rolling shutter mode but with global start.| 321 As in this mode the exposure of all lines
is started at the same time, this mode is especially suitable for flash.

For further information see "Basics": Shutter methods| 301,

Line

Currently, only the monochrome DCC1240M and DCC3240M/N camera models support the "fast line scan" mode.

Fast linescan
Enables the sensor's fast line scan mode.
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Line number
Defines the line to be scanned

For further information see "Basics": Line scan mode/ 33\,

Log mode

The Log mode is a special mode of the DCC1240x and DCC3240x camera models. It defines the threshold defines
at which the linear sensitivity changes into a logarithmic characteristic.

At very short exposure times (less than 0.1 ms) there may occur e.g. so-called crosstalk effects in the global
shutter mode, which have the effect that the image content appears brighter in the vertical from top to bottom. This
effect can be avoided by the Log mode.

Factory-default with anti-blooming
Recommended setting

Off (no anti-blooming)

At longer exposure times without gain, it may happen that the sensor does not achieved white. This is because of
the sensor automatism to prevent overexposure (blooming). Remedy offers the use of a gain factor of 1.4x or the
mode "Off (no anti-blooming)."

For short exposure times this mode should not be used, otherwise the image (particularly in global shutter mode)
can be extremely overexposed.

Manual Log mode
In this mode it is possible to display the information in the overexposed image areas. This mode is effective for
exposure times below 5 ms.

o LogMode value
Using a slide control with 13 levels you can adjust the threshold at which the linear sensitivity pass over into a
logarithmic characteristic. Here, the value "0" represents the lowest active level and "12" corresponds to the
highest level.

o LogMode gain
When using the manual Log mode no master gain is possible. The gain can be adjusted with the LogMode
gain. The gain can be adjusted in 5 levels. The level "3" corresponds to a gain factor of 1 for monochrome or
color sensors. For the NIR sensor the level "1" corresponds to a gain factor of 1.
Example: A low level results in a low gain and may display more details in the overexposed image areas. A
higher level gives a higher gain, thereby a darker image can be brightened (see also DCC1240x / DCC3240x
Application Notes| 63).

Default

Click this button to reset all parameters to the model-specific defaults.
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3.4.2.8 Creating profiles

Profiles for setting camera parameters in uc480 Viewer

Profile files for uc480 Viewer are text files with the file name extension *.ucp. As opposed to uc480 parameter files
o] (ini files), profiles are not tied to a specific camera model and do not contain all the camera settings. Some
parameters in profiles are relative settings (e.g. exposure 0-100 %) to ensure compatibility with all camera models.

You can create new profiles and load them from the start dialog| 761. When you start uc480 Viewer, the application
searches the C:\ Program Fi | es\ | DS\ uc480\ Pr ogram folder for profile files and lists them in the Profiles

menul 831. The profile names shown in the menu are named after the files.

Do not remove or rename the profile files created in the C:\ Program Fil es\ Thorl| abs\ DCx Caner as
\ Profil e\ folder when you install the application. Otherwise program functions in uc480 Viewer may not work

correctly.

The profiles are a feature of uc480 Viewer. They cannot be used through the uc480 API.

Structure of a profile file for setting camera parameters

Profile files have the structure described below. They do not have to contain all the parameters listed here.

Parameter
[ DI SPLAY]
Pl XEL_FORNAT

RENDER MODE

FI T_TO W NDOW

[TIMNG
Pl XELCLOCK

FRAMERATE

EXPOSURE

[ COLOR]
CORRECTI ON_FACTOR

SATURATI ON_U

SATURATI ON_V

[ | MAGE_PARAVETERS]
EDGE_ENHANCEMENT

GAMVA

[ AES_AGC AFR]
EXPCSURE

GAIN

FRAMERATE

Description

Color format

see also i s_Set Col or Mode() [a:h

Render mode (DIB, Direct3D, OpenGL)
see also Image display modes|2fand i s_set bi spl ayMode() 325

Fits the image to the window

Pixel clock in MHz

see also Pixel clock, frame rate, exposure time| 44 and i s_Pi xel d ock() 290

Frame rate 0-100 %

see alsois_Set FraneRat e() [32h

Exposure time 0-100 %
see also I's_Exposure() 218

Color correction factor 0-100 %
see also i s Set Col or Correcti on() 319

Color saturation 0-2x

see alsois_Set Saturation() [3¢%

Color saturation 0-2x

see alsois Set Saturation() 345

Edge enhancement

see also i s EdgeEnhancenent () [ 208

Gamma correction
see also i s_Set Ganma() 3k

Auto exposure shutter

see also i s_Set Aut oPar anet er () [so}

Auto gain control

see also i s_Set Aut oPar anet er () [30%)

Auto frame rate setting for auto exposure shutter
see also i s_Set Aut oPar anet er () [0}
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Parameter Description
[ AvB]
ViHI TEBALANCE Auto white balance
see also i s_Set Aut oPar anet er () [30%

Example of a profile file

[ DI SPLAY]

Pl XEL_FORNVAT =0 /1 0 = RGB32, see uc480.h for defined formats
RENDER _MODE =1 // 1 =1S SET_ DMDIB, 4 = 1S SET_DM DI RECT3D, see uc480.h for defined render nodes
FI T_TO_W NDOW =1 /1 0 = No scaling, 1 = Scale inmage to w ndow
[TIM NG

Pl XELCLOCK = 30 I MHZ

FRAMERATE = 100 /1 0 =mn, 100 = nax

EXPOSURE = 50 /1 0 =mn, 100 = nax

[COLOR]

CORRECTI ON_FACTOR = 100 // 0 =0.0, 100 = 1.0

SATURATI ON_U = 120 // 0 =0.0, 200 = 2.0

SATURATI ON_V = 120 /1 0 =0.0, 200 = 2.0

[ I MAGE_PARANETERS]

EDGE_ENHANCEMENT =0 /1 0 = disable, 1 = weak, 2 = strong

GAMVA = 160 // 100 = 1.0, 220 = 2.2

[ AES_AGC _AFR]

EXPOSURE =1 /1 1 =o0n, 0= off

GAIN =1 /1 1 =on, 0= off

FRAMERATE =0 /1 1 =on, 0=off

SPEED = 50 /1 0 =mn, 100 = nax

SKI PFRAMES =0 /1 0 =mn, 100 = nax

[ AV|

VWH TEBALANCE =1 /1 1 =on, 0= off

SPEED = 50 /1 0 =mn, 100 = nax

SKI PFRAMES =0 /1 0 =mn, 100 = nax

See also:

e "Choose mode" start dialog| 78
e "Profiles" menul 83!

118 © 2013 Thorlabs GmbH



3 Operation

3.4.3 uc480 Player

Using the uc480 Player, you can open and play back AVI files, e.g. created with the uc480 Viewer| 751 program, in
MJPEG format. Images stored in JPG/BMP format can also be displayed.

The uc480 Player can be accessed as follows: Start > All Programs > uc480 > uc480 Player

Only one instance of the uc480 Player can be opened at a time.
After program start, the uc480 Player will display the following dialog box:

B |\ c480® Player

Speed [Frames per second) Size
— s |

Brightness Cantrast S aturation Walurne

[ | | |
il Jid] ] I

The user interface of the uc480 Player adjusts to the language of the operating system. After the player has
started, only the button for loading a video file is active. How to load a video file will be explained in the following
section.

3.4.3.1 Loading an AVl file
After clicking the button, the "Open File" dialog box opens where you can select one or more files to be opened.
If you select multiple files, they will be played back one after the other in alphabetical order.

Alternatively, AVI files can also be opened and played back simply by drag and drop. To do this, drag the files with
the left mouse button pressed into the uc480 Player dialog box; then, release the mouse button.

ﬁ[}pen @
o 4 B « WindowsT (C:) » Users » [username] » My Videos v |+ Search My Videos o
L2 y : -
Organize v New folder =~ 0 @
J Recovery -

RECYCLER

System Volume Information

. Temp

Users

. [username]

AppData oy
Documents g
. Downloads
= My Pictures
& My Videos

. Administrator -

m

File name: test.avi v [uct80® video file (".igd:avi) ~|

| Open h| I Cancel l

Once the required file has been opened, another window for the video film appears on top of the uc480 Player. You
can move this window freely around the screen, independently of the player window.

When you place the mouse pointer inside the video window, its display changes to a small magnifying glass and
the zoom function of the uc480 Player is enabled. Using the left mouse button, you can now select an area within
the video image that will be resized to fill the window (Zoom In), even during playback. Double-clicking the left
mouse button inside the window will revert the display to its original size (Zoom Out).
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test.avi

T AL
o 5 -H""'.- b
g oB
L
b -

o

ﬁiucﬂ!!}}@ Player-testavi
i 47 4 391
(<) [l <> oM pidea)F Y [ B &

Speed [Frames per second) Size
1 (153 | [4emams <+

Brightnesz ——

- Contrast - Saturation—— Wolume
[ I ‘ I ‘ I
ol | | ] |

3.4.3.2 Overview of the Operation Controls

The buttons in the uc480 Player user interface are for the most part self-explanatory and are based on the keys
and symbols of a standard video recorder.

Reverse: play video backwards

Play: play video forwards

Stop: stop playing the video (symbol appears after you click the Play button). The last frame will
be frozen.

Jump to start of video

Fast rewind

One frame back

One frame forward

Fast forward

Jump to end of video

Go to specific frame. When you click this button, a small dialog box will open where you can
enter the frame number.

BF ¥ @ =2][F) == )

Start Loop mode (blue text)

[EnN
N
o
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Stop Loop mode (red text)

Start of playback loop 125

End of playback loop |22

Save current frame as BMP file or JPEG file

Print current frame

Sound on/off

Open video file

dHNe@==Eg

Close video file

i s

} 153

‘ Speed [Frames per second)
y

>

‘ Brightness b Contrast

- faer]
oo

A

1 Position markers for the defined playback loop| 22

2 Current position in video file

3 Size of the video display window in pixels

4 Current frame number

5 Number of frames in video file

6 Volume control

7 Frame display parameter settings. Each slider can be reset to its default setting by clicking it with
the right mouse button. The settings are also applied to the subsequent files.

8 Current playback speed setting

9 Playback speed in relation to the recording speed from 0.1 to 200 fps. The values are set in

increments.

Using the @ button, you can jump directly to a specific frame. To do so, enter a numerical value between 1 and
the total number of frames in the video sequence.
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P )

Frame position @

e sl 154 j [..391]

-EI K. Cancel
r

3.4.3.3 Loop Mode

When using the uc480 Player, you can select specific periods of time within the video sequence and play them

back in an endless loop. To do this, click the button. This enables the two icons for marking the start and end
of the playback loop. To select the start position, use the mouse to drag the position marker to the desired start

position in the endless loop and then click the button. Then, set the position marker to the desired end position
using the same method. Click the @ button to complete defining markers.

3.4.3.4 Video Window and Full Screen Mode

The video window is displayed dynamically. The possible display sizes are determined based on the capture
resolution and the screen resolution.

The video is played back at the same aspect ratio that was used for the capture.

The full screen mode is activated by pressing the keys CTRL+F. In the full screen mode you can control the
playback via the keyboard. You leave the full screen mode by pressing ESC or CTRL+F.

Key combinations in full screen mode

CTRL +F Start/stop full screen mode
ESC Quit full screen mode
CTRL +O Open video file

<- (Arrow key left) One frame back

-> (Arrow key right) One frame forward

Space Start/stop video playback
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3.4.4 uc480 Hotpixel Editor

During manufacturing, each DCx camera is tested and calibrated for hot pixels (aka bad pixels), which are caused
by technical reasons (see also Camera basics: Sensor: Hot pixels| 28). In some cases, users may wish o extend
this factory calibration. Using the uc480 Hotpixel Editor, you can now edit the sensor hot pixel list stored in the

camera.

The uc480 Hotpixel Editor can be accessed as follows:

e Start > All programs > uc480 > uc480 Hotpixel Editor

After program start, the uc480 Hotpixel Editor shows the following window:

~e2 ucd80 HotpixelEditor
File View Help

‘a4 . ]
3 7

Badpixel list g X

b3 ¥ class -

955 302  ignore

547 630  ignore

582 717 ignore I
Camera list Badpixel list

Magnifier B X

U
Bayer Color: G Value: 108
Camera properties g X
Framerate D 1.92
Exposure D 520,015
Mastergain D 50

0 F: 4 w955 w302

Opencamera  Close camera  Badpixel correction  Detect badpixel  Write bédpixel Add badpixel Delete badpixe

m

Frames: 530 Failed: 0

: By -
Highlight | 1:1

=3 HoB

FP5: 1.92

In the toolbar on the top the following functions are provided:

* Open camera
Opens the camera that is marked in the camera list.

¢ Close camera
Closes the camera that is marked in the camera list.

* Badpixel correction
Turns the hot pixel correction on/off.

* Detect Badpixell 125
Opens the dialog for the automatic hot pixel detection.

* Write Badpixel
Writes the list of the hot pixel to the EEPROM.

¢ Add Badpixel
Writes the marked hot pixel in the hot pixel list of the program.

¢ Delete Badpixel
Deletes a hot pixel from the hot pixel list of the program.
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* Highlight

Mark bad pixel with a circle in order to improve localization. Yellow marker stands for a factory calibrated bad
pixel, green marker - for user defined bad pixel.

e 11
Zoom factor of the shown image.

Camera and bad pixel list

Tab Camera List:

Recognized cameras are shown with status in the camera list. Via the context menu (right click to the appropriate
camera), a camera can be opened and closed. Cameras with the status "in use" cannot be opened.

Tab Badpixel List:

In the bad pixel list the coordinates and the class of bad pixels are displayed.

Class "user";: added by the user

Class "ignore": factory calibrated hot pixels

Magnifier function

Magnifier

N

Bayer Color: G

-

Value:

133

The magnifier allows to exactly mark hot pixels. "Value" displays the relative pixel intensity.

Camera properties

Camera properties
Framerate |_|
Exposure

Mastergain

(] s20.01F

50

Here, the camera settings can be changed for a better hot pixels visualization. By default, exposure time is set to

max. and master gain to 50. Note that the frame rate is limited to lower values.

124
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Detecting hot pixel automatically

-2 Badpixel detection @

Cover the sensor completely during capturing!

Preferences

Threshold D 40

[¥] Clear old badpixel list

Ar

Detection

Hotpixel detected: 0

[ stat {}_][ Close

&
Detect hotpixel OPeNs the "Badpixel detection” dialog. Bad pixels are detected and can be added to the "user" class
list.

¢ "Threshold": Any pixel with an intensity exceeding that threshold will be recognized as a bad (hot) pixel, where
the threshold is is the minimum intensity difference to the reference intensity. The reference is the averaged over
the most recent 10 frames total pixel intensities. Threshold can be set between 5 and 255.

* The "Clear old badpixel list" option removes the old user list before the search.

The number of bad pixels, stored to the EEPROM, is limited. If the number of detected bad pixels exceeds the
memory capacity, please increase the bad pixel detection threshold and repeat the detection procedure.

© 2013 Thorlabs GmbH 125



DCx Cameras

4 Programming (SDK)

In addition to the drivers, the uc480 software Development Kit (SDK) includes the uc480 Camera Manager!| 67, the
uc480 Viewer| 751 and the uc480 API programming interface for creating your own DCx programs under Windows
and Linux. Numerous demo applications make it easy for you to get started with programming. The uc480 API
offers you over 150 commands with which you can access all the parameters and functions of your DCx camera.
This chapter contains all the information you need to integrate the DCx camera in your own applications using the
uc480 API.

Older Functions

We are continuously extending and enhancing the uc480 API. The resulting product upgrades sometimes require
replacing obsolete functions with new ones. If it is necessary to continue working with the older functions, it is
possible to add the uc480_ deprecated. h header file additionally to the ueye.h header file. The
uc480_depr ecat ed. h header file contains all obsolete function definitions and constants which are no longer
part of the ueye. h header file.

See also:
e First steps to uc480 programming| 29

* How to proceed 125
e Function descriptions| b

AVI function descriptions| 58

Obsolete functions| s

e Programming notes| sl
Lists| st
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4.1 First Steps to uc480 Programming

This chapter shows the most important functions of the uc480 API for integrating your camera into your own
applications. You will find comprehensive lists of the API functions, sorted by task, in the How to proceed! 125
chapter.

The uc480 SimpleLive and uc480 SimpleAcquire C++ programming samples included in the SDK illustrate the
steps described below.

For information on required include files (uc480 API and header) see Programming notes |4t chapter.

The uc480 API provides different modes you can use to display the camera's images on the PC. To
quickly show a live image under Windows, it is easiest to use the Direct3D mode| 21. Under Linux the
OpenGL mode| 211 can be used.

This mode has the advantage that no image memory has to be allocated, and that image capture is
handled by the driver. Calli s_Set Di spl ayMbde() |22 to select the display mode. You can then
customize the Direct3D mode by usingi s_Di r ect Render er () [uss,

For advanced users:

You can also access the image data directly by selecting the Bitmap (DIB) mode. To use DIB mode,
you first have to allocate one or more memories by usingi s Al | ocl mageMen() l1s7, add them to a
memory sequence 133, if required, and then activate a memory with i s_Set | mageMen( ) [sa7 before
each image capture. To show the image on-screen, call the i s_Render Bi t map() [2¢7 function after
each completed image capture. From the events or messages| 1t you can see when an image is
available for display.

See also:

* How to proceed: Display mode selection 135

E = Select a display mode

= Capture images

Recording live images with the DCxCamera is very simple. Just call the i s_Capt ur eVi deo() |77
function and the camera captures the live images at the default frame rate. To capture single frames,
usethei s _FreezeVi deo() | 225 function. Every DCx camera of course also provides different trigger
modes for image capture. Use i s_Set Ext er nal Tri gger () |7 to activate the desired mode before
starting the image capture.

See also:

* How to proceed: Image capture/ 134

= Adjust the frame rate, brightness and colors

To change the frame rate, for example, you calli s_Set Fr aneRat e() [s25. With i s_Set Col or Mbde
Q@ you set the color mode. Image brightness is adjusted through the exposure time set with

i s_Exposur e() [216. You can also implement automatic control| 7 of image brightness and other
parameters by using i s_Set Aut oPar anet er () [0l

If you are using a color camera, you should activate color correction in order to achieve rich vibrant
colors for on-screen display (i s_Set Col or Cor r ect i on() [=17). To adapt a color camera to the
ambient light conditions, it is essential to carry out white balancing. This is also done using the

i s_Set Aut oPar anet er () |03 function.

See also:

* How to proceed: Setting camera parameters| 142

N
=S N
N

Y

=| Save an image

Use thei s | mageFi | e() [24 function to save the current image as a BMP or JPEG file. To save a
specific image, it is better to use the Snap function (single frame mode) than the Live function
(continuous mode).

See also:
* How to proceed: Saving images and videos| )

fi“ = Close the camera
' a When you want to exit your application, close the camera with i s_Exi t Caner a() |25, The camera
and the allocated memory are automatically released. All previously set camera parameters will be lost,
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however. So, if you want to save specific settings, use the i s_Par anet er Set () | 22 function before
closing the camera. The next time you start the application, you can simply load the settings again by
using the same function.

128 © 2013 Thorlabs GmbH



4 Programming (SDK)

4.2 How to Proceed

This chapter shows function blocks and workflows for important camera functions. The charts are structured as
follows:

Start Start of workflow

Condition / option

Yes
No Block Function block (refers to
another flow chart).
3
b gl K uEye SDK function call
v
End End of workflow

Hint
Click the function names in the flowcharts to open the corresponding function description!

4.2.1 Preparing Image Capture

* Querying information| 251 Before you open one or more DCx Cameras, we recommend querying some key
information.

e Opening and closing a camera/ 3!

Allocating an image memory! s This is necessary if you want to access image memory contents or if you are
not using Direct3D or OpenGL for image display.

e Creating an image memory sequence |31 is required when capturing live images.

4.2.1.1 Querying Information
It is recommended to query the following important information before opening one or more DCx Cameras.

i s_Get Nunber O Carrer as() |24 Determines the number of cameras connected to the system.
i s_Get Canerali st () [z Returns information on all connected cameras.

It is also very useful to have the message boxes for error output enabled during the programming process

i s_Set ErrorReport () [s8 Enables/disables dialog messages for error output.

With the following functions, you can read out additional information on cameras and software.

i s_Camer aSt at us() [ Returns the event counters and other information.
Enables standby mode.

i s_Get Caner al nf o() [z Returns the camera information of an opened camera.

i s_Get DLLVersi on() [z Returns the version of the uc480_api . di I .

i s_Get GsVer si on() [2so] Returns the operating system version.
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4.2.1.2 Opening and Closing the Camera
The following functions are required to open and close a DCx camera.

i s_InitCamera() [ Hardware initialization
i s_ExitCanera() [z Closes the camera and releases the created image memory.

When multiple cameras are used on one system you should assign every camera a unique camera ID.

i s_Set Caneral D() [ Sets a new camera ID.

4.2.1.3 Allocating Image Memory

When you are programming an application that

® requires direct access to the image data in stored in memory, or

* uses Bitmap mode (DIB) for display

use the following functions to allocate and manage image memories (see also Quick start: Image display|27).

i s_Allocl mageMem() [1sh Allocates an image memory.

i s_Set Al | ocat edl mageMem |The user provides pre-allocated memory for image capturing.

() [aon)

i s_Freel mageMem() |22 Releases an allocated image memory.

An image memory has to be activated before each image capture:

i s_Set | mageMen) [ssh Makes an image memory active.

To query image memory information and access the data in the image memories, you can use these functions:

i s_Copyl mageMen( ) [0 Copies the image to the user-defined memory.

i s_Copyl mageMenli nes() [i1|Copies selected image lines to the user-defined memory.

i s_Get Acti vel mageMeny() [225|Returns the number and address of the active image memory.

i s_Getl mageMen() [zn Returns the pointer to the starting address of the image memory.

i s_Get | mageMenPi t ch() [z |Returns the line offset used in the image memory.

i s_1nquirel mageMen{) [27%1 |Returns the properties of an image memory.

Image memory sequences| 132 should be used for frame sequence capture.
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Flowchart: Allocating memory

Click in the figure to get help on the functions.

AllocUserMem

BufferSize = sizeX * sizeY * (BitsPerPixel+l) / 8 Calculate image buffer size

- i

hUserMem = GlobalAlloc (GPTR, BufferSize) Allocate user memory

code

pUserMem = (char*) Globallock (hUserMem) Get pointer to user memory

Windows MSVC sample code

Activate user memory for the
uc480 SDK. User memary
painter must be passed.

is_SetAllocatedImageMem ()

_ § L& LB

End
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FreeUserMem |

is_FreeImageMem ()

Windows MSVC

GlobalUnlock (hUserMem)

sample code

Windows MSVC

GlobalFree (hUserMem)

sample code

End

4.2.1.4 Image Memory Sequences

When you are capturing and displaying frame sequences (e.g. live display), it is advisable to provide appropriate
image memory sequences. The uc480 driver offers a set of easy-to-use features for this purpose. For example, the

system automatically cycles through the specified sequence of image memories and can generate an event| i)
when it reaches the end of a sequence cycle.

Release buffer from SDK

Unlock user memaory

Release user memory

Before you can use a memory sequence, you have to allocate the relevant image memories (see Allocating image

memory/ o).

i s_AddToSequence() 155

Adds image memory to the sequence list.

i s O ear Sequence() [17%

Deletes the entire sequence list.

i s_Get Act SeqBuf () 22h

Determines the image memory currently used for the sequence.

i s_Set | mageMen() [3sh

Makes the indicated image memory the active memory.

i s_LockSeqBuf () 285

Protects the sequence image memory from being overwritten.

i s_Unl ockSeqBuf () 58

Releases the sequence image memory for overwriting.

132
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4.2.2 Selecting the Display Mode

The uc480 driver provides different modes for displaying the captured images. We recommend using the Bitmap
mode or the Direct3D functions (only Windows) or OpenGL functions, depending on your specific application.

For further information on the different display modes, see Basics: Image display modes!| 21,

Select the desired mode. The display mode has to be set before you start image capture.

i s_Set Di spl ayMvde() [ Selection of the display mode.

When Bitmap mode (DIB) is active, image display has to be called explicitly for each image.

i s_Render Bi t map() [2s71 Outputs the contents of the active image memory to a window.
i s_Set Di spl ayPos() (5 Enables offsetting the image output inside the window.

Flowchart: Image display in DIB mode

Click in the figure to get help on the functions.

Processing frame

is_GetActSeqBuf (, ,pcMemLast)

v

if (pcMemLast==pcMem[i]
break;

R

i++

No i < MaxBuffers?
Yes
\J
is_LockSegBuf (,nMemId[i]
pcMem[i])

’

v

pcMem[i])

.

is_RenderBitmap (, nMemId[ Lﬂ

is_CopyImageMem ()

v

is_UnlockSegBuf (,,,)

End

Find the buffer ID according to
the pointer.

Lock buffer

Perform processing / display.

Optional: Copy image buffer to
the application memory for
processing

Unlock the buffer
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4.2.3 Capturing Images

® DCx Cameras support the capture of single frames (snap) and frame sequences (live) in trigger mode and
untriggered (freerun) mode. Select the image capture mode| 141 that best meets your application requirements.

e Using events or messages|u), the uc480 driver can provide information to an application, e.g. about the
completion of image capture. You will need events and messages, for example, when you are using image
memory sequences. | 13?)

4.2.3.1 Image Capture Modes

For more information on the capture modes of the DCx Cameras see also Camera basics: Freerun! 17 and
Camera basics: Trigger| 19\,

Freerun mode

In freerun mode, the camera sensor captures one image after another at the set frame rate. Exposure of the
current image and readout/transfer of the previous image data are performed simultaneously. This allows the
maximum camera frame rate to be achieved. The frame rate and the exposure time can be set separately. The
captured images can be transferred one by one or continuously to the PC.

If trigger mode is active, you need to disable it with i s_Set Ext er nal Tri gger () =27 before activating freerun
mode.

¢ Single frame mode (snap mode)
When i s_FreezeVi deo() [2231is called, the next image exposed by the sensor is transferred. You cannot use
the DCxCamera flash outputs in this mode.

¢ Continuous mode (live mode)
When i s_Capt ur eVi deo() |77 is called, images are captured and transferred continuously. You can use the
DCxCamera flash outputs.

Trigger mode

In trigger mode, the sensor is on standby and starts exposing on receipt of a trigger signal. A trigger event can be
initiated by a software command (software trigger) or by an electrical signal via the camera’s digital input (hardware
trigger). For the specifications of the electrical trigger signals, see the Specifications: Electrical specifications| «7
chapter.

The trigger mode is selected using i s_Set Ext er nal Tri gger () |7

¢ Software trigger mode
When this mode is enabled, calling i s _Fr eezeVi deo() |25 immediately triggers the capture of an image and
then transfers the image to the PC. If i s_Capt ur eVi deo() [:1is called, the triggering of image capture and the
transfer of images are performed continuously.

* Hardware trigger mode
When this mode is enabled, calling i s_Fr eezeVi deo( | 223)[ 225 makes the camera ready for triggering just once.
When the camera receives an electrical trigger signal, one image is captured and transferred.
If you calli s_Capt ur eVi deo() [:77], the camera is made ready for triggering continuously. An image is captured
and transferred each time an electrical trigger signal is received; the camera is then ready for triggering again
(recommended procedure).

* Freerun synchronization
In this mode, cameras running in freerun mode (live mode, see above) can be synchronized with an external
trigger signal. The cameras still remain in freerun mode. The trigger signal stops and restarts the current image
capture process. You can use this mode to synchronize multiple cameras that you are operating in the fast live
mode. Not all camera models support this mode (see i s_Set Ext er nal Tri gger () [s27).

® The freerun synchronization mode is currently not supported by DCx Cameras.

* |n trigger mode, the maximum frame rate is lower than in freerun mode because the sensors expose and
transfer sequentially. The possible frame rate in trigger mode depends on the exposure time.

Example: At the maximum exposure time, the frame rate is about half as high as in freerun mode; at the
minimum exposure time, the frame rate is about the same.
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Overview on image capture modes

Allowed flash
modes
eSS Trigger |Function calls Frame rate
capture Standard |Global
Start
i s_Set Ext ernal Tri gger [s"
Off (OFF) X Freely selectable
i s_Capt ur eVi deo() [w71
i s_Set External Tri gger [sh _ .
Software |( SOFTWARE) X X gﬁg(ter?;g:a? gglgl(pos”re time
_ i s_Capt ureVi deo() [177]
Continuous s Set Ext LTri o
is Se er nal Tri gger |27
H L 4 Depending on exposure time
Hardware |(e. 9. -LO X X and trigger delay
i s_Capt ureVi deo() [w71
. i s_Set Ext er nal Tri gger [sh
S;ﬁccerun (e.g. H_LO SYNC) X Freely selectable
' i s_CaptureVideo() [
i s_Set Ext er nal Tri gger [sh
Off (OFF) Freely selectable
i s_FreezeVi deo() [z
i s_Set Ext | Tri X
Single Sof I Z(_]:'Ie'V\AREer na’ ‘r1gger e Depending on exposure time
frame oftware  ( ) X X and trigger delay
i s_FreezeVideo() [z
i s_Set Ext ernal Tri gger [
= H L gaer i Depending on exposure time
Hardware |(e. 0. _LO i X and trigger delay
i s_FreezeVi deo() [z

Timeout values for image capture

When you call i s_FreezeVi deo() 2251 or i s_Capt ur eVi deo() /7, the timeout value for the image capture is
determined from the Wait parameter. If no image arrives within this timeout period, a timeout error message is
issued. Under Windows, a dialog box is displayed if you have enabled error reports (see i s_Set Err or Report ()

'226). Information on the error cause can be queried using i s_Capt ur eSt at us() | s
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The following table shows the effect of the Wait parameter depending on the image capture mode:

Parameter wai t |Image capture |Function Timeout for 1st image

mode
IS DONT_WAI T HW trigger

IS WAIT HW trigger
Time t HW trigger
Value range

[4...429496729]
I'S DONT_WAIT | Freerun/SW

trigger
IS WAIT Freerun/SW
trigger
Time t Freerun/SW
Value range trigger

[4...429496729]

returns

Immediately API default or user-defined
value™

When 1st image| API default or user-defined
in memory value™

When 1st image|Time t in steps of 10 ms
in memory (40 ms to approx. 1193 h)

Immediately Calculated internally by API2

When 1st image|Calculated internally by API*2
in memory

When 1st image| Time t in steps of 10 ms
in memory (40 ms to approx. 1193 h)

*1 Only with continuous image capture using is_CaptureVideo()
*2 The timeout is calculated from the exposure time setting, the image transfer time (depending on the pixel clock)

and the optional trigger delay (see i s_Set Tri gger Del ay() [); it is at least 40 ms.

Timeout for subsequent
images™

API default or user-defined
value™3

API default or user-defined
value™

API default or user-defined
value™3

Calculated internally by API*2
Calculated internally by API*2

Calculated internally by API*2

*3 The default value of the uc480 API is 60 s. User-defined values can be set using the i s_Set Ti neout () [3sh

function.

Function list

i s_Capt ureVi deo() [

i s_FreezeVi deo() (225

i s_ForceTrigger () [z

i s_HasVi deoSt art ed() [z
i s_1sVideoFi ni sh() [z

i s_Set Sensor Test | mage()

345

i s_StopLiveVi deo() [ss5

Captures a live video.

Captures an image and writes it to the active image memory.

Forces image capture in hardware trigger mode.

Returns whether the capture process has been started or not.

Returns whether the capture process has been terminated or not.

Enables test image output from sensor (all cameras).

Terminates the capturing process (live video or single frame).
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Flowchart: Single Capture

Click in the figure to get help on the functions.

SingleFrameAcquisition

1] Open Camera an get device
is InitCamera () handle

¢ Get useful information about
the sensor and the camera
ER » Sensor resolution
» Colour format (monochrome,
Bayer)
« Rolling/global shutter
« Camera model

is_GetSensorInfo()

4

3 Set color mode for the

is SetColor Mode () ZCIQII.ISiSiS‘[iE?rnCM -
9. 1S_ _Y8,

IS_SET_CM_RGB24)
is_SetAOI () Set image size or AOI

Memory allocation by driver:
USER MEM —— continue with 6
Memory allocation by user:
continue with 7

Allocate Memory

API MEM
v

is_AllocImageMem()

4

AllocUserMem

A

8
is_SetImageMemn () <
is_SetDisplayMode Ea Set Display mode to DIB
(, IS_SET_DM_DIB)
No

Yes

.

Universal digital input

Flowchart - Single Capture (1 of 2)
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M2 Acquire a single image
isiFreezeVideo ()

ER Display the image
is_RenderBitmap ()

Release
ImageBufferMem

APl MEM continue with 12

HRERMEM. — USER MEM continue with 13

API MEM
4

is FreeImageMem()

Memory is released automati-
cally when camera is closed

FreeUserMem

A

Close camera

is_ExitCameraf() <

End

Flowchart - Single Capture (2 of 2)
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Flowchart: Sequence Capture

@Iti pIe_Frame_Acquisitia

. El

is_InitCamera ()}

'

is GetSensorInfo()

v N

is SetColorMode ()

v

is_SetAOI()

v

Allocate Memory

API MEM

h 4

is_AllocImageMem()

v R

USER MEM

y

AllocUserMem

is_AddToSequence()

Yes

a Lyt
i < maxBuffers?

Install handling

EVENTS
h 4

Install Event Handler

MESSAGES

Install Message
Handler

ﬂ

Open Camera and get device
handle

Get useful information about

the sensor and the camera

+ Sensor resolution

+ Colour format (monochrome,
Bayer)

« Rolling/global shutter

« Camera model

Set color mode for the

acquisition

Set image size or AQI

Memory allocation loop

API ALLOCATED MEMORY
continue with 7

USER ALLOCATED MEMORY
continue with 8

Add buffer to the sequence

EVENTS continue with 12
MESSAGES continue with 13

Using the event handling is
recommended.

Flowchart - Capturing a frame sequence (1 of 2)
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Yes

is_CaptureVideo ()

Process Events or
Messages
6]

is StopLiveVideo ()

v 7]

is_ClearSequence ()

‘_

Release
ImageBufferMem

API MEM
h 4

is FreeImageMem ()

i++

USER MEM

v

FreeUserMem

i < maxBuffers?

No

v

Uninstall Event
Handling

v 23|

is_ExitCamera()

End

A

Start the image acquisition

Acquire image into a sequence/
ring buffer and process them

Terminate the image
acquisition

Clean up the sequence

Memory release loop

AP| ALLOCATED MEMORY
continue with 20

USER ALLOCATED MEMORY
continue with 21

Hemory is released
automatically when camera is
closed

Close camera

Flowchart - Capturing a frame sequence (2 of 2)
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4.2.3.2 Event / Message Handling
Triggering events for single frame capture

The following figure shows the time sequence when triggering the 1S SET EVENT _EXTTRI G and
| S SET_EVENT_FRAME events. The camera is prepared for triggered capture using the
i s_Set Ext er nal Tri gger () |27l command. An incoming trigger signal at the camera starts the exposure and the
subsequent image transfer. Upon completion of the data transfer, the | S_ SET_EVENT _EXTTRI G event signals that
the camera is ready for the next capture. The | S_SET_EVENT_FRAME event is set once pre-processing (e.g. color
conversion) is complete and the finished image is available in the user memory.

The following illustrations show a schematic view of the image capture sequence. The sensor exposure and
readout times and the transmission times depend on the camera settings. The pre-processing time depends on the
API functions you are using (e.g. color conversion, edge enhancement).

CaptureVideo I

Ext. Trigger I
Sensor | -
Flash* E
1 CPU /API
Transfer - c
amera
Pre-processing Exposure
APl svents Bl Readout
I TRIGGER event
Image display* FRAME event

>
Time

* Optional function. The start time and duration of the flash signal are defined by the "Flash delay" and "Duration"
parameters (seeis_| Q) [2e0).

Events in live mode (image sequence)

The following figure shows the time sequence when triggering the IS SET_EVENT_FRAME and IS _SET_EVENT_SEQ
events. The camera is set to live mode using i s_Capt ur eVi deo() 1771 so that it continuously captures frames.
The | S_SET_EVENT_FRAME event is set once pre-processing (e.g. color conversion) is complete and a finished image
is available in the user memory. The I S_SET_EVENT_SEQ event is set after one cycle of a storing sequence has been
completed (see alsoi s_AddToSequence() [1ss).

CaptureVideo I

Ext. Trigger | | ] i
w1 [l T W W |
Flash* | "
B CPU /API
Transfer
Camera
Pre-processing | . Exposure
e Bl Readout
AP| events - . . - FRAME event
Image display* 1 N SEQUENCE event

Time 3

* Optional function. The start time and duration of the flash signal are defined by the "Flash delay" and "Duration"
parameters (seeis_| Q) [2sb).
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Function List

i s_Di sabl eEvent () [ Disables a single event object.

i s_Enabl eEvent () [208) Enables a single event object.

i s_Enabl eMessage() [ Turns the Windows messages on/off.

i s_ExitEvent() a8 Closes the event handler (Windows only)

i s_InitEvent() [z Initializes the event handler (Windows only)

i s_Enabl eAut 0EXi t () [0 Automatically releases the camera resources when the camera is disconnected
from the PC.

i s Wit Event () [ss9) Waits for DCxCamera events (Linux only)

Flowchart: Enable events

Click in the figure to get help on the functions.

< InstallEventHandler >

v

CreateEvent T Create an event and receive
the handle of the event object
- 2 Initialize the uc480 event
is_TInitEvent () handling. The event handle
¢ from CreateEvent is required.
N Enable a specific event.
is_EnableEvent ()
Use a thread
o Using a thread (recommended)
continue with 5
Yes else continue with 6.
: Windows functions:
Build a thread to process WaitForSingleObiject()
signalled events WaitForMultipleObjects()

142 © 2013 Thorlabs GmbH



4 Programming (SDK)

Flowchart: Enabling Messages

GstallMessageHandlin9

v i |

is_FEnableMessage (, , HWND)

v

Implement a message handler

End

GsableMessageHandli@

v

is EnableMessage (, ,NULL)

End

MS Windows only

Enable the message handling.

This may be different in each
programming language. Hook
on the message map.

When the messages are sent
to the applications main
window and the GUI is locked
for some reasons the uc480
messages cannot be
processed.

Disable the message handling.
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4.2.4 Setting Camera Parameters

e Setting and getting parameters|:i} Using these functions, you can make settings for the camera and for image
capture and preprocessing.

e The DCxCamera's automatic image controll 7 features allow automatically adjusting image brightness and
image color to changing ambient conditions.

* Image preprocessing| 148 These functions specify e.g. how color images are processed after image capture.

* Querying the camera status| 1 With these functions, you can query additional useful information on the camera
status.

e Using the camera EEPROM /w41 All DCx Cameras have a non-volatile EEPROM where you can save the camera
settings or any other information.

4.2.4.1 Setting and Getting Parameters

Capture parameters

This set of functions specifies the camera's image capture parameters, such as exposure, pixel clock and frame
rate:

i s_Col or Tenper at ur e() |10 Sets the color temperature

i s _Exposure() [z Returns the adjustable exposure range.

i s_Get FranmesPer Second() [zo] Returns the current frame rate in live mode.

i s_Get FranmeTi neRange() [0 Returns the adjustable frame rate range.

i s_Pixel dock() [z Returns the adjustable pixel clock range.

i s_Set Aut oPar anet er () [z Enables/disables automatic imaging functions.

i s_Bl ackl evel () [0 Turns black level correction on / off.

i s _Exposure() [28 Sets the exposure time.

i s_Set Fr ameRat e() [ Sets the frame rate.

i s_Set Gai nBoost () [ Sets additional sensor hardware gain boost.

i s_Set Gammay( ) [=22) Sets the gamma value (digital post-processing).
i s_Set Har dwar eGai n() =3 Enables the sensor hardware gain.

i s_Set HWGai nFact or () [s3b) Sets the sensor hardware gain factor.

i s_Pixel dock() [z Sets the pixel clock frequency.

i s_Reset ToDef aul t () [209 Resets the camera parameters to its default values.

Image geometry

This set of functions lets you influence the image geometry for image capture, e.g. the area of interest:

i s_| mageFor mat () (267 Sets a predefined image size

is AQ () [9 Sets the size and position of an area of interest (AOI)
or of a reference AOI for auto imaging functions.

i s_Set Bi nni ng() [0 Sets the binning modes.

i s_Set RopEf f ect () [ Makes real-time geometry changes to an image (Rop =
raster operation)

i s_Set Sensor Scal er () (34 Scales the image in the camera

i s_Set SubSanpl i ng() [=" Sets the subsampling modes.

Processing image data

The following set of functions refers to the further processing of image data in the PC:

i s_Get Col or Dept h() (237 Determines the desktop color mode set in the graphics
card.
i s_Get Ti meout () [z Returns the user-defined timeout values.
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s_Hot Pi xel () [260)

Enables and configures the hot pixel correction.

s_Set Col or Convert er () [s5)

Selects Bayer conversion mode.

s_Set Col or Correcti on() [an

Sets color correction.

s_Set Col or Mode() [a8)

Selects a color mode.

s_Convert () |18

Conversion parameters for raw Bayer conversion.

s_EdgeEnhancenent () [z

Sets edge enhancement.

s_Set Sat ur ati on() [

Sets the image saturation (digital post-processing).

s_Set Sensor Test | nage() [

Enables test image output from sensor.

s_Set Ti meout () [ss0)

Sets user-defined timeout values.
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Flowchart: Changing camera timing

Click in the figure to get help on the functions.

(Change Camera TimingD

:

is PixelClock() l.
nCommand =
IS PFIXELCLOCK CMD GET RANGE

|

is PixelClock() n
nCommand =
IS PIXELCLOCK CMD ZET

l EN

is GetFrameTimeRange ()

I

is_SetFrameRate ()

}

is Exposure ()

End J

Recommended order of
function calls for timing
changes.

Return the possible range for
the pixel clock.

The pixel clock determines
the range of frame rate
settings.

Return the possible range of
the frame rate.

The frame rate defines the
range for the exposure time.

Return the possible exposure
range and set the exposure
time.
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4.2.4.2 Automatic Image Control

The uc480 driver provides various options to automatically adjust the image capture parameters to the lighting
situation. All controls are configured using the i s_Set Aut oPar anet er () |03 SDK function.

For more information on the automatic image control see Camera basics: Automatic image control| 45

Flowchart: Enable Auto Brightness

Click in the figure to get help on the functions.

Enable/Disable
Autofeatures

Enable AutoGain

is GetAutolInfo (Uai

nable AutoShutter
or AutoGain?

Enable AutoShutter

Uai.AutoAbility

& 0x01 No

Yes

v

Enable AutoShutter:  vall
Disable AutoShutter: wvall = 0

param = IS_SET_ENABLE_AUTO_SHUTTER

I
=

4

Uai.AutoAbility
& 0x02

Yes
param = IS SET ENABLE AUTO GAIN
Enable AutoGain: vall =1
Disable AutoGain: vall = 0

v

is SetAutoParameter (param, &vall,0)

End

Declare struct
UC480_AUTO_INFO Uai

Fill the struct Uai with
information

« Uai.AutoAbility = 0x00
No auto function possible

« Uai.AutoAbility = 0x01
AutoShutter possible

« Uai.AutoAbility = 0x02
AutoGain possible

« Uai.AutoAbility = 0x03
Both functions are
possible
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4.2.4.3 Image Pre-processing

Bayer conversion

The following functions enable and adjust the Bayer conversion (see Color filter (Bayer filter)| 26).

i s_Convert () [1s8)

Converts a Bayer raw image into the desired output format

i s_Get Col or Converter () |28

Returns the currently set Bayer conversion mode

i s_Set Bayer Conver si on()

420

Sets the algorithm for Bayer conversion

i s_Set Col or Converter () [«

Cameras)

Sets the algorithm for Bayer conversion in the camera (not applicable for DCx

Lookup table

Using lookup table (LUT) functions, you can e. g. adjust brightness or contrast after the acquisition.

i s_Get Caner aLUT() [2s]

Read out current hardware LUT

i s_Get| mageHi st ogr any() [z

Computes a histogram for the image buffer passed to the function

4.2.4.4 Get Camera Status

Using these functions, you can read out additional useful information on the camera status.

i s_Camer aSt at us() |72

Returns the event counters and other information.
Enables standby mode.

i s_Get Aut ol nf o() [227

Returns status information on the auto features.

i s_Get Camer aLi st () [2s3

Returns information on all connected cameras.

i s_Get Caner aType() [w5

Returns the camera type.

i s_Capt ureSt at us() [

Displays information on errors that have occurred.

i s_GetError() [zl

Displays errors that have occurred.

i s_Get Usedbandwi dt h() [2sh

Returns the bus bandwidth (in Mbyte/s) currently used by all
initialized or selected cameras.

i s_Get VsyncCount () [zsh)

Returns the VSYNC counter. It will be incremented by 1 each time
the sensor starts capturing an image.

i s_Set Error Report () [

Enables/disables dialog messages for error output.

4.2.4.5 Using the Camera EEPROM

The non-volatile EEPROM of every DCx camera can hold user data or camera settings.

i s_Get Caner al nf o() [2s0)

Returns the factory-set information (e.g. revision information for the
individual DCxCamera components).

i s_Get Sensor | nf o() [2h

Returns the sensor information.

i s ReadEEPROM ) [2s51

Reads out the writable data area of the EEPROM.

is WiteEEPROV ) [ss8)

Writes user data to the EEPROM.
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4.2.5 Saving Images and Videos
Using the uc480 API, you can
* Save and load single frames! 1

e Capture an AVI frame sequence |45

4.2.5.1 Saving and Loading Single Frames

With the i s_| mageFi | e() [ function you can save the image data of the current image memory to a BMP, PNG
or JPG file, and load saved image data into an image memory.

4.2.5.2 Capturing AVis

The functions of the uc480_t ool s. dl | enable you to save images captured with the DCxCamera as sequences
to an AVI file. In order to reduce the file size, the single frames are stored in the AVI container using an adjustable
JPEG compression. It is possible to extract single frames from the AVI file.

AVI Capture Workflow

First initialize the AVI interface and then create a empty AVI file.

i savi I ni t AVI () [se) Initializes the AVI interface.

i savi _Exi t AVI () [se2] Terminates and closes the AVl interface.

i savi _OpenAVI () [#h Opens an AVI file for capturing.

i savi O oseAVI () [ab) Closes an AV file.

i savi _Get AVI Fi | eName() (s Returns the name of the current AVI file.
The following settings should also be done prior to starting the recording.

i savi _Set FrameRat e() [s74) Sets the frame rate of the AVI video.

i savi _Set | nageQual i ty() [ Sets the compression level/image quality of the AVI video.
i savi _Set | nageSi ze() [a7) Sets the size and offset of the input image memaory.

Once the AVI file has been created, captured images are placed in a buffer. Then, the images are compressed and
added to the AVI file which is stored on the hard disk. These operations are not performed in the same thread as
the capturing process. If you capture more images while a compression or write operation is in progress, the new
images will be discarded.

i savi _Start AVl () [ Starts AVI recording.
i savi _AddFrane() [s Adds a compressed image to the AVI file.
i savi St opAVI () [ Stops AVI recording.

With these functions, you can query additional information on the ongoing recording.
i savi_Get AVI Si ze() [ah) Returns the size of the current AVI file.

i savi _Cet nConpr essedFr anes() |Returns the number of frames in the current AV file.

[ 2671

i savi _GetnLost Franmes() (s Returns the number of frames that have been discarded so far.

i savi _Reset Fr ameCount er s() [+73 |Resets the counters for discarded and saved frames to 0.

Events can be used to get signalled when a frame was added.

i savi _Di sabl eEvent () [sb) Disables a AVI event.
i savi_Enabl eEvent () [z Enables a AVI-Event.
i savi_Exi t Event () [ Turns off AVI event handling.
i savi | nitEvent() [s0 Turns on AVI event handling.

Supported color formats

The supported input color formats are RGB32, RGB24, Y8 and raw Bayer. The output file will always be in RGB24
format, regardless of the input data format. You can adjust the size of the images to be stored by defining a freely
selectable area of interest (AQI).
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Capture speed

The possible speed of capture depends on the selected color format, the image size and the compression level of
the AVI file as well as the PC performance.

Playback in external applications

AVI files you have captured using the uc480 _t ool s. dl | can also be played back in external applications, such
as Windows Media Player. To do this, you need to install the uc480 MJPEG codec on your system:

* Open the uc480 installation directory (default: C: \ Program Fi | es\ Thor | abs\ DCx Caner as\ Tool s32 or
C.\ Program Fi | es\ Thor| abs\ DCx Caner as\ Tool s64 ).

* Right-click the uc480M peg. i nf (uc480M peg_64. i nf) file.

® Select "Install". The codec is installed automatically.
In player or recording software, the codec will show up as "Intermedia-X MJPEG Codec".
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Flowchart: AVI capture

Click in the figure to get help on the functions.

uc480 AVI
recording

Yes

'

Load uc480_tools.dll

}

isavi_TInitAVI ()

v

isavi SetImageSize

0

'

isavi SetImageQualit

y()

A LR

A

isavi OpenAVI ()

.

isavi SetFrameRate

)

,

isavi StartAVI()

|

isavi_AddFrame ()

Add
another
frame?

BN DN N

isavi_ StopAVI ()

.

isavi_CloseAVI ()

v

isavi ExitAVI ()

i

End

Init the AVI file engine

Set AVI format options:
. Image size and position
= Colour mode

Optional:
. Compression / img. quality

Create new or open existing
AVI file

Set AVI frame rate

Start recording

Compress current image and
write to AVI file

Stop recording

Close AVI file

Release AVI file engine

Release uc480_tools.dll
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4.2.6 Using Inputs and Outputs

Depending on the model, DCx Cameras have one or more digital inputs and outputs designed for different
purposes.

* Input/output controll :s2: Here, you will find functions for setting the DCxCamera's 1/0Os and for using the trigger
and flash modes.

4.2.6.1 Input/Output Control
With these functions you can use the camera's digital in-/outputs for trigger and flash control.

i s_Set External Tri gger () [z Enables the digital input for trigger operation or returns the applied
signal level.

is_ 1 Q) |0 Sets the digital output for flash control or a static output level.

is 1Q) 20 Sets the delay and power-on time of the flash output.

i s_Set Tri gger Del ay() s Sets the trigger signal delay time.

is 1Q) 20 Determines the delay and power-on times of the flash output to

obtain a global shutter effect when using rolling shutter sensors.

i s_ForceTrigger () [z Simulates a trigger signal in hardware trigger mode.

With these commands you can activate additional functions or use GPIOs on some DCx Cameras.

is 1Q) [0 Sets the additional digital outputs (GPIO).

is 1Q) [0 Defines each port as a digital input or output (GPIO).

is 1Q) [ Toggles the color of the status LED for DCU22x and DCC1240x
cameras.
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Flowchart: Digital input

Click in the figure to get help on the functions.

Univarsal digital
input (irgger)

Static
Input mode? digital
imput |
Trigger nMode—12 GET_TRIGGER STATUS Read tha input statically.
— aff Use triggar?
an

Hardwane Choose trigger mode,
Software rising edge

Hardware
falling edge

l pMode = IS SET _TRIGGEZR_LO AI

pMode - 12 SET TRIGE :-:_|:I_L..-|
pnbode - 15 SET TRIGGER SOFTHARE

o nbocde 15 SET T T-.':GER_[]__ﬂ
N
ig ZetBEsuternalTrigger [, nMode) -_".. Sal tﬂmﬂr T,
¥
1 End
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Flowchart: Digital output

Universal digital output
(flash/strobe>)

Digital out

Output state

Flash/Strobe nCommand = IS_IO_CMD_GPIOS_SET_STATE

Active state = high
nMede = I0 FLASH MODE TRIGGER HI_ACTIVE

Active state = low
nMode = IO FLASH MODE_TRIGGER_LO_ACTIVE

ry

is_I0()
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4.3 Function Descriptions

To integrate the DCx Cameras into your own programs, you can use the functions and parameters provided by the
uc480 SDK. These are described in this chapter. The descriptions are listed alphabetically by function and are
structured as follows:

A 8)

SB 2.0 USB 2.0
USB 3.0 USB 3.0

This table shows the availability of the function. For both Windows and Linux the table shows which DCx camera
series supports the function.

Syntax

Prototype of the function from the uc480. hl4sh header file.

Description

Description of the function with cross-references to related functions.
Input parameters

Description of the function parameters including their value ranges.
Return value

Description and value range of the return value. If a function returns the 1 S_NO SUCCESS (-1) value, you can get
information on the error from the i s_Get Error () [ 23% function.

Related functions

List with similar or related SDK functions.

Example

For some functions, C++ programming samples are have been added.

Sample programs

Some descriptions include references to uc480 SDK sample programs. When you install the uc480 software, the
demo applications are copied to the C:\ Program Fi | es\ Thor| abs\ DCx Caner as\ Sanpl es directory. The
associated source code can be found under C.\Program Files\Thorlabs\DCx Caneras\Devel op
\ Sour ce.

All sample programs are described in the uc480 Samples Manual.
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4.3.1 is_AddToSequence

o2

USB 2.0 USB 2.0

USB 3.0 USB 3.0
Syntax
INT i s_AddToSequence (H DS hCam char* pclngMem | NT nl D)
Description

i s_AddToSequence() adds an image memory to the list of image memories used for ring buffering. The image
memory must have been previously requested wusing is_AlloclmageMen() 7. Using the
i s_Set Al | ocat edl mageMent() [l function, you can set a memory that has been allocated before as image
memory. Image memories that are used for ring buffering must all have been allocated with the same color depth
(bits per pixel).

Input parameters

hCam Camera handle
pchem Pointer to image memory
ni D Image memory ID

Return values

I'S | NVALI D CAMERA HANDLE Invalid camera handle
I S _NO_SUCCESS General error message
| S_SUCCESS Function executed successfully

Related functions

e is Allocl mageMen() [ s

* is_|nitlnmgeQueue() [z

* is_SetlmageMem() [

* is Set All ocat edl mageMen() [

Sample programs

® uc480Sequence (C++)
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4.3.2 is_AlloclmageMem

L

8,

USB 2.0 USB 2.0

USB 3.0 USB 3.0
Syntax
INT is_AlloclnageMem (H DS hCam | NT width, INT height, |INT bitspixel, char** ppclngMem | NT* pid)
Description

i s_AlloclmageMen() allocates an image memory for an image having its dimensions defined by wi dt h and
hei ght and its color depth defined by bi t spi xel . The memory size is at least:

size = [width * int((bitspixel + 7) / 8) + adjust] * height (for details on adj ust, see
below)

The line increment is calculated as:

line = width * int[(bitspixel + 7) [/ 8]
lineinc = |ine + adjust

adj ust = 0, ifline can be divided by 4 without remainder

adj ust 4 - rest(line / 4), ifline cannot be divided by 4 without remainder

To read out the line increment, you can use the i s_Get | ngMenPi t ch() |24 function.

The starting address of the memory area is returned in ppcl ngMem

pid returns an ID for the allocated memory. A newly allocated memory is not directly active, i.e. digitised images will
not be stored immediately in this new memory. It must first be made active using i s_Set | mageMent() [,

The returned pointer must be write-protected and may not be altered because it will be used for all further
| mageMemfunctions. To release the memory, you can use i s_Fr eel mageMent( ) [ 22

¢ |n the Direct3D or OpenGL modes, image memory allocation is not necessary.

¢ RGB16 and RGB15 require the same amount of memory, but can be distinguished by the bi t spi xel

parameter. For information on the bit depths of different color formats please refer to the Appendix: Color and
memory formats|se1 chapter.

¢ |n case the operating system is short of physical memory, today's OS versions swap individual areas of the
RAM that have not been used for some time out to the slower hard disk. This can slow down image capture if
more image memory has been allocated than can be provided by the RAM at a time.

Input parameters

hCam Camera handle

wi dt h Image width

hei ght Image height

bi t spi xel Image bit depth (bits per pixel).

ppcl ngvem Returns the pointer to the memory starting address
pi d Returns the ID of this memory
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Return values

| S_CANT_ADD_TO SEQUENCE | The image memory is already included in the sequence and cannot be added
again.

I S_I NVALI D_CAMERA_HANDLE |Invalid camera handle
I'S_I NVALI D_MEMORY_PO NTE |Invalid pointer or invalid memory ID

R

I S_| NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not supported
for this sensor or is not available in this mode.

I S NO SUCCESS General error message

I S_OUT_OF_MEMORY No memory could be allocated.

| S_SEQUENCE_BUF_ALREADY_ | The memory could not be locked. The pointer to the buffer is invalid.
LOCKED

| S_SUCCESS Function executed successfully

Related functions

* i s_Freel mageMen() [

* i s AddToSequence() [1se

* is Setl|mageMen() [ssh

* is SetAllocatedl mageMen() [soh
® i s Get Col or Dept h() [2e7

®is GetlnmgMenPitch() [z

158 © 2013 Thorlabs GmbH



4 Programming (SDK)

4.3.3 is_AOI

8,

USB 2.0 USB 2.0
USB 3.0 USB 3.0

L

Syntax
INT is_AO (H DS hCam Ul NT nCommand, voi d* pParam U NT nSi zeOf Param
Description

i s_AQ () can be used to set the size and position of an area of interest (AOI)| 341 within an image. The following
AOIs can be defined:

* Image AOI — display of an image portion

¢ Auto Brightness AQI — reference area of interest for automatic brightness control
¢ Auto Whitebalance AOI — reference area of interest for automatic white balance control

The nCommand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pPar amrefers is specified in the nSi zeOf Par am
input parameter.

Previous AOI functions

The i s_Ad () function comprises all the functions for setting and positioning an AOI. The following uc480 API
commands are therefore obsolete:

i s Set AO () [«
* is Setl|mageAd () [
* is SetlmageSi ze() |48

* i s SetlmagePos() |4
See also Obsolete functions| s

AOI for automatic image control

The AOI for automatic brightness control (AES/AGC) and automatic white balance (AWB) defaults to the same size
as the current image (i.e. the image AOI).

After changes to the image geometry (by resetting an image AOI, by binning or subsampling), the AOIs for
automatic image control will always be reset to the image AOI value. This means that it might be necessary to set
the AOIs for auto brightness/auto white balance again manually.

Fast changes of AOI position

Using the | S_AO _| MAGE_SET_POS_FAST command, you can change the positions of AOIls very quickly.
Executing this command takes just a few milliseconds. When using this command, a few special requirements
have to be met:

* The command is currently not supported by all DCx Cameras. With the
IS AQ _| MAGE_SET_POS FAST_SUPPORTED command, you can check whether your sensor supports fast
position changes.

* Hot pixel correction has to be disabled (see i s_Hot Pi xel () [2s0).

* Image capture is not suspended for fast AOI position changes. As a result, when you call the command, a
number of images might still be transferred with the old AOI position if they were in the driver buffer at that
moment.

1. Changing the image size

¢ When changing the size of the AOI, please make sure that the selected image memory is large enough. If it
isn't, allocate a new image memory (seei s_Al | ocl mageMem() [ 7).

¢ Changes to the image size affect the value ranges of the frame rate and exposure time. After executing
i s_Ad (), calling the following functions is recommended in order to keep the defined camera settings:
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0is_SetFraneRate() [

0is_Exposure() [

o If you are using the flash function: i s_| () |2eb
2. Step widths for AOI definition (position grid)

The available step widths for the position and size of image AOIs depend on the sensor. The values defining the
position and size of an AOI have to be integer multiples of the allowed step widths.

For details on the AOI grids of the individual camera models, please see Camera and sensor data. | o)
3. AOl in combination with high frame rates

With very small AOI and therefore high frame rate and maximum possible frame rate set, it is possible that the
USB camera transfers in freerun mode only half frame rates. This is a signal for a camera-internal overload. In this
case it is recommended to set the frame rate to maximum of 98 %.

Multi AOI function of the DCC1240x and DCC3240x models

The sensor of a.m. cameras supports multiple AOIs in one image capture. The AOIls are transferred together as
one image. In this mode you can create 2 or 4 AOIs, which have either the same X axis or the same Y axis (see
also uc480 Viewer: Multi AOI[1:2]). The sensor is faster in this mode. It is possible to switch the AOI in the horizontal
direction.

Sequence AOI mode for DCC1240x and DCC3240x camera models

A.m. camera models have a special AOI mode. In this mode you can define besides the normal AOI (AOI 1) up to
3 further AOI on the sensor (see uc480 Viewer: Sequence AOI|15). When activating the sequence mode, note that
only the following combinations are possible:

1. All additional AOls are off. AOI 1 is always active.

2. AOI 2 (+ AOI 1)

3. A0l 2 and 3 (+ AOI 1)

4. AOI 2,3 and 4 (+ AOI 1)

It is not possible to have a combination e.g. of AOI 2 and AOI 4.

The parameters of AOI 2, 3 and 4 are defined by the AO_ SEQUENCE PARANB!1s2] structure. In the version 4.20
binning, subsampling and scaler are not supported.

Input parameters

hCam Camera handle
= nCommrand

| S_AQ_I MAGE_SET_AQI Sets the position and size of the image by using an object of the 1 s_RECT
type. Sample 1 for AOI/ 164

You can define the start position of the AOI in the memory by ORing
I'S_AQ _I MAGE_PCS_ABSOLUTE with the X or Y position. Sample for setting the

AOI position | 164
Returns the AOI in an | S_RECT object.
Sample 2 for AOI/ 163

Sets the AOI position by using an object of the | S_Pa NT_2D type.
I'S_AO _| MAGE_POS ABSOLUTE can be ORed here, as well. Sample for setting
the AOI position| 164

Returns the position in an | S_Pa NT_2D object.

'S AO _| MAGE_GET_AQI

'S AO _| MAGE_SET_PCS

'S AO _| MAGE_GET_PCS

| S_AQl_I MAGE_SET_SI ZE Sets the AOI size by using an object of the I s_si zE_2D type.

I'S_AQ _I MAGE_GET_SI ZE Returns the size in an 1 s_sl ZE_2D object.

| S_AQl_I MAGE_GET_POS_M N Returns the minimum possible position in an 1 s_Pa NT_2D object.

I'S_AQ _I MAGE_GET_SI ZE_ M N Returns the smallest possible size in an | S_sI ZE_2D object.

I'S_AOQ _| MAGE_GET_PCS_MAX
I'S_AO_| MAGE_GET_SI ZE_MAX
I'S_AO _| MAGE_GET_PGS_INC
I'S_AO_| MAGE_GET_SI ZE_I NC
I'S_AO _| MAGE_GET_PCS_X_ABS

Returns the maximum possible position in an | S_Pa NT_2D object.
Returns the largest possible size in an 1 s_sI zE_2D object.
Returns the increment for the position in an 1 S_PO NT_2D object.
Returns the increment for the size in an | S_SI ZE_2D object.

Returns an ul NT object indicating whether 1 S_AQ _I MAGE_POS_ABSOLUTE iS

160
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hCam

I'S Al _| MAGE_GET_POS_Y_ABS

IS AO _| MAGE_GET_ORI G NAL_AQ

I'S_ AO _| MAGE_SET_POS_FAST

Camera handle

set for the X position. Sample 3 for AOI| 16

Returns an ul NT object indicating whether 1 S_AQ _I MAGE_POS_ABSOLUTE iS
set for the Y position.

Returns the AOI in an I S_RECT object without binning, subsampling or
scaling.

Allows changing the AOI position very quickly by using an 1 S_PQ NT_2D
object. Hot pixel correction has to be disabled (see information above).

I'S_AQ _I MAGE_SET_POS_FAST_SUPPORTEL Returns an ul NT object indicating whether fast AOI position changes are

I'S_AOQ_AUTO BRI GHTNESS_SET_AQ
I'S_AO _AUTO BRI GHTNESS_GET_AQ

I'S_AO_AUTO WH TEBALANCE_SET_AQ
I'S_AO _AUTO WH TEBALANCE_GET_AQ

'S AO_MILTI _GET_SUPPORTED MODES
I'S AO_MILTI _SET_AQ

IS AO_MLTI _GET_AQl

IS AO _MULTI _MODE_X_Y_AXES

'S AO_MILTI DI SABLE_AQ

| S_AO _SEQUENCE_GET_SUPPORT
ED
| S_AO _SEQUENCE_SET_PARANMS

| S AO _SEQUENCE_GET_PARAMS

| S_AO _SEQUENCE_SET_ENABLE

supported. The passed variable returns 0 if the function is not supported by
the sensor.

Sets the AOI for automatic brightness control (similar to

| S_AO _| MAGE_SET_AQ ).

Returns the AOI for automatic brightness control (similar to
IS AQ _I MAGE_GET_AQ ).

Sets the AOI for automatic white balance (similar to

| S_AO _| MAGE_SET_AQ ).

Returns the AOI for automatic white balance (similar to

IS AQ _I MAGE_GET_AQ ).

Returns the supported multi AOI modes in an ul NT object.
Sets the multi AOI mode. The mode you want to use has to be ORed with
IS AO _MULTI _SET_AQ .

The axes are passed in an UINT array:

e Array[0] - Array[3] = X1...X4

e Array[4] - Array[8] = Y1...Y4
Sample 1 for multi AOI/ 168

Returns the set multi AOI mode. The mode that is used has to be ORed
with 1'S_ A0 _MULTI _SET_AQ .

Sample 2 fo multi AOI| 1651

Multi AOI mode of the camera models DCC1240x/DCC3240x with up to
AOIs (up to 4 x and y axes). The axes are passed by a UINT array:

¢ array[0] - array[3] = X1...X4

e array[4] - array[8] = Y1...Y4

Attention: This parameter has been renamed in version 4.20. In formerly
versions this parameter was named | S AO _MJLTI _MODE_AXES.

Disables Multi AOI. The mode that is used has to be ORed with
IS A0 _MILTI _SET_AO .
Sample 3 for multi AOI[ 165

Returns a bitmask with the supported AOIs (only DCC1240x/DCC3240x
camera models)

Sample 1 for AOI sequence mode| 65

Sets the parameters|:21 of AOI 2, 3 or 4 (only DCC1240x/DCC3240x
camera models)

Sample 2 for sequence AOI mode| 168

Returns the parameters| 21 of AOI 2, 3 or 4 (only DCC1240x/DCC3240x
camera models)

Sample 2 for sequence AOI mode /et

Set a bitmask defining which AOIs should be active (only DCC1240x/
DCC3240x camera models).

Note: | S AO _SEQUENCE SET PARAMS must be called after

IS AO SEQUENCE SET ENABLE, with enabling the sequence AOI
mode all AOls are set to the same value and therefore the parameters are
lost.

Sample 3 for sequence AOI mode/ 16
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hCam

Camera handle

| S AO _SEQUENCE_GET_ENABLE

Returns the bitmask (only DCC1240x/DCC3240x camera models)
Sample 3 for sequence AOI mode | 155

pPar am

Pointer to a function parameter, whose function depends on nConmand.

nSi zeOr Par am

Size (in bytes) of the memory area to which pPar amrefers.

Contents of the IS_RECT structure

| NT s32X X position of the AOI
| NT s32Y Y position of the AOI
| NT s32W dt h Width of the AOI

| NT s32Hei ght Height of the AOI

Contents of the IS_POINT_2D structure

I NT s32X

X position of the AOI

I NT s32Y

Y position of the AOI

Contents of the IS_SIZE 2D structure

| NT s32W dt h Width of the AOI

| NT s32Hei ght Height of the AOI

Content of the AOI_SEQUENCE_PARAMS structure

| NT s32A0 | ndex Index of the AOI

| NT s32Nunber Of Cycl eRepeti ti ons Number of readout cycles

| NT s32X X position of the AOI

| NT x32Y Y position of the AOI

Doubl e dbl Exposur e Exposure

| NT s32Gain Gain

| NT s32Bi nni nghvbde Binning mode (not supported in version 4.20)

I NT s32Subsanpl i nghbde Subsampling mode (not supported in version 4.20)

| NT s32Det achl magePar anet er s * 0 = every change of the exposure time and the master
gain is copied from AOI 1 to the additional AOls
(default).
As a change of AOI 1 also reset the exposure time,
this change is also transferred to AOI 2, 3 and 4.

* 1 = a change of exposure time, gain or position of AOI

1 does not affect the parameters of AOI 2, 3 and 4.

Doubl e dbl Scal er Fact or Scaling factor (not supported in version 4.20)

BYTE byReser ved[ 64] Reserved

162
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Return values

| S_BAD_STRUCTURE_SI ZE
| S_CANT_ADD_TO_SEQUENCE

| S_CANT_COWVMUNI CATE_W TH_DRI VER

| S_CANT_OPEN_DEVI CE

I S_CAPTURE_RUNNI NG

| S_DR_CANNOT _CREATE_SURFACE
| S_DR_CANNOT CREATE_TEXTURE

| S_DR_CANNOT _CREATE_VERTEX_BUFFER

| S_DR_DEVI CE_OUT_OF MEMORY
| S_DR_LI BRARY_NOT_FOUND
|'S_| N\VALI D_BUFFER_SI ZE

|'S_| NVALI D_CAVERA_TYPE
|'S_| N\VALI D_CAPTURE_MODE

|'S_| N\VALI D_CAVERA HANDLE
|'S_I N\VALI D_MEMORY_POI NTER
|'S_| N\VALI D_PARAVETER

|'S_| O REQUEST FAI LED

| S_NO_ACTI VE_I MG_MEM

| S_NO_SUCCESS
| S_NOT_CALI BRATED
| S_NOT_SUPPORTED

| S OUT_OF_MEMORY
| S SEQUENCE_BUF_ALREADY_LOCKED

| S_SUCCESS
| S_TI MED_OUT

| S_TRI GGER_ACTI VATED

Related functions

e i s_| mageFor mat () [=n

® i s_SetBinning() [=f

* i s_Set SubSanpl i ng() [

An internal structure has an incorrect size.

The image memory is already included in the sequence and cannot
be added again.

Communication with the driver failed because no driver has been
loaded.

An attempt to initialize or select the camera failed (no camera
connected or initialization error).

A capturing operation is in progress and must be terminated before
you can start another one.

The image surface or overlay surface could not be created.
The texture could not be created.

The vertex buffer could not be created.

Not enough graphics memory available.

The DirectRenderer library could not be found.

The image memory has an inappropriate size to store the image in
the desired format.

The camera type defined in the .ini file does not match the current
camera model.

The function can not be executed in the current camera operating
mode (free run, trigger or standby).

Invalid camera handle
Invalid pointer or invalid memory ID

One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

An 10 request from the uc480 driver failed. Possibly the versions of
the uc480_api . dl | (API) and the driver file (uc480_usb. sys)
do not match.

No active image memory available. You must set the memory to
active using the i s_Set | mageMen() function or create a
sequence using the i s_AddToSequence() function.

General error message
The camera does not contain any calibration data.

The camera model used here does not support this function or
setting.

No memory could be allocated.

The memory could not be locked. The pointer to the buffer is
invalid.

Function executed successfully

A timeout occurred. An image capturing process could not be
terminated within the allowable period.

The function cannot be used because the camera is waiting for a
trigger signal.
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Sample 1 for AOI

/1 Sets the position and size of the image by using an object of the | S_RECT type.
I'S RECT rect AQ ;

rect
rect
rect

rect AQ .

I NT nRet

AQ
AQ
AQ

.s32X = 100;
.s32Y = 100;
.s32Wdth = 200;
s32Hei ght = 100;

= is_AO ( hCam

Sample 2 for AOI

/1 Returns the AO position and size by using an object of the IS RECT type.
I'S RECT rect AQ ;

INT nRet = is_AO (hCam
if (nRet == | S_SUCCESS)
{
I'NT x = rect AQ
INT y = rect AQ
INT width = rectAd
I NT height = rect AQ
}

Sample 3 for AOI

/1 Returns an Ul NT object indicating whether IS _AQ

Ul NT nAbsPos = 0;

IS AO _| MAGE_SET_AQ, (void*)& ectAd, sizeof(rectAd));

IS AO _| MAGE_GET_AQ, (void*)& ectAd, sizeof(rectAd));

.s32X;

. 832Y;
.s32W dt h;
. 832Hei ght ;

_|I MAGE_PCS_ABSOLUTE is set for the X position.

INT nRet = is_AO (hCam |S_AOQ _| MAGE_GET_POS_X_ ABS, (void*)&nAbsPos , sizeof (nAbsPos ));
if (nRet == | S_SUCCESS)
if (nAbsPos == | S _AO _| MAGE_PCS_ABSOLUTE)
Il set

}
else if (nAbsPos == 0)

/1 not set
}
}
Examples for setting absolute AOI positions in memory
x = 100
y = 100
HEENE JI ;
HEEEE
HEEE \Tﬁ
IIIIT
HEEER TT
EEsEEEEE
Il
EEEEEEEN
Sensor Memory
AOI without absolute memory positioning
x = 100 | IS _AO _I MAGE_PCS_ABSOLUTE
y = 100
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N [ | | .

N
- mE.
| EEEE
T EEEE |
ENEEEEEE
EREEEEEN

LI
L IL

Sensor Memory

AOI with absolute memory positioning on x-axis

| MAGE_POS_ABSOLUTE
| MAGE_POS_ABSOLUTE

[
]WIT[TVJ
mE [ | | (.
e [ | | (.
mn [ | | e
mm | | .
LI I
.

Sensor Memory

AOI with absolute memory positioning on x- and y-axis

Sample 1 for multi AOI
/1 Set Multi AO. The axes are passed in an U NT array of length 8.

U NT nAxes][ 8] ;
nAxes[0] = 100; // Set Xl
= 120; // Set X2

nAxes|[ 1]

INT nRet = is_AO (hCam |S_AOQ _MILTI_SET_AQ | IS _AO _MILTI _MODE_X_Y_AXES, (void*)nAxes, sizeof(nAxes));
Sample 2 for multi AOI

/'l Read Multi AQ
U NT nAxes][ 8] ;

INT nRet = is_AO (hCam |S AO _MULTI_GET_AQ | |'S_AO _MJLTI _MDE X_Y_AXES, (void*)nAxes, sizeof(nAxes));
Sample 3 for multi AOI

/1 Disable Multi AdQ
U NT nAxes|[ 8] ;

INT nRet = is_AO (hCam |S_AO _MJULTI_DI SABLE AQ | |S_AO _MULTI _MODE_X_Y_AXES, NULL, NULL);
Sample 1 for sequence AOl mode

I NT nSequenceAd = O;
if (is_AO (mhCam |S _AO _SEQUENCE GET_SUPPORTED,
(voi d*) &SequenceAd , si zeof (nSequenceAd )) == | S _SUCCESS)

/1 Sequence AO 2 is supported
if ((nSequenceAO & IS AO _SEQUENCE | NDEX AQ _2) != 0);

© 2013 Thorlabs GmbH 165



DCx Cameras

Sample 2 for sequence AOl mode
AOQ _SEQUENCE_PARAMS Par am

/1 Set paraneters of AO 2

Param s32A0 | ndex = |'S_AO _SEQUENCE_| NDEX_

Par am s32Nunmber Of Cycl eRepetitions = 1;
Param s32X = 100;
Par am s32Y 200;

AQl_2;

INT nRet = is_AO (mhCam 1S _AO _SEQUENCE_SET_PARAMS, (void*)&Param sizeof (Param));

/] Get paraneters of AO 2

Param s32A0 I ndex = |'S_AO _SEQUENCE_| NDEX_AQ _2;

nRet = is_AO (mhCam |S_AO _SEQUENCE_GET_PARAMS, (voi d*)&Param sizeof (Paran));

Sample 3 for sequence AOl mode
I NT nMask = 0;

/1 Enable AO 1, Disable AO 2, 3 and 4
nMask = | S_AO _SEQUENCE_| NDEX_AQ _1;

INT nRet = is_AO (mhCam 1S _AO _SEQUENCE SET_ENABLE, (void*)&nMask, sizeof (nMask));

/1 Enable AO 1 and 2
nMask = | S_AO _SEQUENCE | NDEX_AO _1 |
I'S_AO _SEQUENCE_| NDEX_AQ _2;

nRet = is_AO (mhCam |S _AOQ _SEQUENCE _SET_ENABLE, (voi d*)&nMask, sizeof (nMask));

/! Enable AO 1, 2 and 3

nMask = |'S_AO _SEQUENCE_ | NDEX AQ _1 |
I'S_AO _SEQUENCE_I NDEX_AQ _2 |
I'S_AO _SEQUENCE_| NDEX_AQ _3;

nRet = is_AO (mhCam |S _AOQ _SEQUENCE SET_ENABLE, (voi d*)&nMask, sizeof (nMask));

/!l Enable AO 1, 2, 3 and 4

nMask = |'S_AO _SEQUENCE | NDEX AQ _1 |
I'S_AO _SEQUENCE_I NDEX_AQ _2 |
I'S_AO _SEQUENCE_I| NDEX_AOQ _3 |
IS AO _SEQUENCE_| NDEX_AQ _4;

nRet = is_AO (mhCam |S_AO _SEQUENCE_SET_ENABLE, (void*)&nMask, sizeof (nMask));

/1l Get current AO nask

INT nRet = is_AO (mhCam 1S AO _SEQUENCE GET_ENABLE, (void*)&nMask, sizeof (nMask));
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4.3.4 is_AutoParameter

8

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
INT i s_AutoParaneter(H DS hCam U NT nConmand, voi d* pParam U NT cbSi zeCOf Par am
Description

This functions enables/diisables the auto white balance. With this function, you can require all supported types for
white balance. In addition to the older white balance with the Gray-World algorithm, there is also a color
temperature control according to Kelvin. In addition to the function the supported color spaces are queried and set.

The nConmand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

In a later version the i s_Aut oPar aret er () function will replace the i s_Set Aut oPar anet er () |03 function.
In version 4.20, it is only partly replaced.

Input parameters

hCam Camera handle
= nCommand
| S_AVB_CMD_GET_SUPPORTED_TYPES Returns the supported types for auto white balance (Example 1

168])
e | S AWB GREYWORLD: 0x0001
e | S AWVB COLOR TEMPERATURE: 0x0002
| S_AVB_CMVD_GET_TYPE Returns the current set type of the auto white balance

(Example 2| k)
e | S AWVB GREYWORLD: 0x0001

e | S_ AVB_COLOR TEMPERATURE: 0x0002

| S_AVB_CMD_SET_TYPE Sets the type of the auto white balance (Example 2/ i)
e | S AWB GREYWORLD: 0x0001
e | S AWB COLOR TEMPERATURE: 0x0002

| S_AVB_CMD_GET_ENABLE Returns if the auto white balance is enabled (Example 3/1¢5)
* | S AUTOPARAMETER DI SABLE: 0
e | S AUTOPARAMETER ENABLE: 1
e | S AUTOPARAMETER ENABLE RUNONCE: 2

|'S_AVB_CVD_SET_ENABLE Enables/Disables the auto white balance (Example 3/ s8]
e | S AUTOPARAMETER DI SABLE: 0
e | S AUTOPARAMETER ENABLE: 1
e | S AUTOPARAMETER ENABLE RUNONCE: 2
| S_AVB_CMVD_GET_SUPPORTED_RGB_COLOR_ |Returns the supported color spaces for the auto white balance
MODEL S (Example 4/ 1)
e RGB_OOLOR MODEL_SRGB D50: 0x0001
¢ RGB_OOLOR MODEL_SRGB D65: 0x0002
e RGB_OOLOR MODEL_Cl E_RGB_E: 0x0004
e RGB_.COLOR MODEL_ECI _RGB D50: 0x0008
e RGB_OOLOR MODEL_ADOBE RGB_D65: 0x0010
| S_AWB_CMD_GET_RGB_COLOR_MCDEL Returns the current color space for the auto white balance
(Example 5/15)
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hCam Camera handle

« RGB_COLOR MODEL_SRGB_D50: 0x0001
« RGB_COLOR MODEL_SRGB D65: 0x0002
« RGB_COLOR MODEL_Cl E_RGB_E: 0x0004
e RGB_COLOR MODEL_ECI RGB D50: 0x0008
« RGB_COLOR MODEL_ADOBE_RGB_D65: 0x0010
I S_AVB_CMD_SET_RGB_COLOR_MODEL Sets the color space for the auto white balance (Example 5/1s5)
« RGB_COLOR MODEL_SRGB_D50: 0x0001
« RGB_COLOR MODEL_SRGB D65: 0x0002
« RGB_COLOR MODEL_Cl E_RGB_E: 0x0004
« RGB_COLOR MODEL_ECI RGB D50: 0x0008
« RGB_COLOR MODEL_ADOBE_RGB_D65: 0x0010

pPar am Pointer to a function parameter, whose function depends on nConmand.

chSi zeOf Par am Size (in bytes) of the memory area to which pPar amrefers.

Return values

I S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not supported
for this sensor or is not available in this mode.

I' S_NO_SUCCESS General error message

I' S_NOT_SUPPCRTED The camera model used here does not support this function or setting.

I S_SUCCESS Function executed successfully

Related functions

e i s_Set Aut oPar anet er () [aod)

Example 1

U NT nSupportedTypes = 0;
INT nRet = is_AutoParaneter(mhCam
| S_AWB_CMD_GET_SUPPORTED_TYPES,
(voi d*) & Support edTypes,
si zeof (nSupport edTypes)
)i

if (nRet == |'S_SUGCCESS)
if ((nSupportedTypes & | S AWB_COLOR TEMPERATURE) ! = 0)

/1 AWB type "Col or Tenperature" is supported
}

if ((nSupportedTypes & | S AWB_ GREYWORLD) ! = 0)

/1 AWB type "Greyworld" is supported
}
}

Example 2
U NT nType = 0;

/1 Read current type
INT nRet = is_AutoParaneter(mhCam |S _AWB _CVMD GET_TYPE, (void*)&nType, sizeof(nType));

/'l Wite new type
nType = | S_AVB_GREYWORLD;
nRet = is_AutoParaneter(mhCam |S _AWB CVMD _SET_TYPE, (void*)&nType, sizeof(nType));

Example 3

/1 1s AVNB enabl ed?
U NT nEnabl e;
INT nRet = is_AutoParaneter(mhCam |S _AWB _CVD GET_ENABLE, (voi d*)&nEnabl e, sizeof(nEnable));

/'l Enabl e AWB (once)
nEnabl e = | S_AUTOPARAMETER_ENABLE_RUNONCE;
nRet = is_AutoParaneter(mhCam |S_AWB _CVD SET_ENABLE, (voi d*)&nEnabl e, sizeof(nEnable));
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Example 4

U NT nSupport edRGBCol or Model s = 0;

nRet = is_AutoParaneter(m_hCam
| S_AVB_CMD_GET_SUPPORTED_RGB_COLOR_MCDELS,
(voi d*) & Suppor t edRGBCol or Model s,

si zeof (nSuppor t edRGBCol or Model s)

)i

if (nRet == |I'S_SUGCCESS)
if ((nSupportedRGBCol or Model s & RGB_COLOR_MODEL_SRGB_D50) ! = 0)

/1 Color nodel SRGB D50 is supported. See uc480.h for color nodel defines

}
}

Example 5

U NT nRGBCol or Model = 0;
INT nRet = is_AutoParaneter(mhCam
I'S_ AWB_CVD_GET_RGB_COLOR_MODEL,
(voi d*) & RGBCol or Mbdel ,
si zeof ( nRGBCol or Mbdel )
)

nRGBCol or Mbdel = RGB_COLOR MODEL_Cl E_RGB_E;

nRet = is_Aut oParanet er (m hCam
I'S_ AWB_CMVD_SET_RGB_COLOR_MODEL,
(voi d*) & RGBCol or Mbdel ,

si zeof (nRGBCol or Mbdel )

)
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4.3.5 is_Blacklevel
8
USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax

INT is_Blackl evel (H DS hCam Ul NT nCommand,

Beschreibung

voi d* pParam U NT cbSi zeOf Par am

i s_Bl ackl evel () controls the black level correction of the camera which might improve the image quality under
certain circumstances. By default, the sensor adjusts the black level value for each pixel automatically. If the
environment is very bright, it can be necessary to adjust the black level manually.

A "

BL BL

e

Black level correction - Auto

Black level correction - Auto +

offset

A

BL

> »>

Black level correction with
offset only

The nConmand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the

cbSi zeOf Par aminput parameter.
Input parameters

hCam Camera handle

=1 nConmand
| S BLACKLEVEL CMD _GET_CAPS

|' S BLACKLEVEL_CMD_GET_MODE_DEFAULT

| S BLACKLEVEL_CMD_GET_MODE
|' S BLACKLEVEL_CMD_SET_MODE

|' S BLACKLEVEL_CMD _GET_OFFSET_DEFAULT
|' S BLACKLEVEL_CMD_GET_OFFSET_RANGE

|' S BLACKLEVEL_CMD_GET_OFFSET
|' S BLACKLEVEL_CMD_SET_OFFSET

pPar am
cbSi zeOf Par am

Returns the black level feature of the camera (Example 1/171):

* | S BLACKLEVEL_CAP_SET_AUTO BLACKLEVEL: The
state of the automatic black level can be changed. The flag
does not indicate whether the camera is running with auto

black level by default or not. For this purpose, use
| S BLACKLEVEL_CMD_GET_MODE_DEFAULT.

® | S BLACKLEVEL_CAP_SET OFFSET: The offset can be
changed. The flag does not indicate whether the camera has

set an offset by default or not. For this purpose, use
| S BLACKLEVEL_CMD_GET_OFFSET_DEFAULT.

Returns the default black level mode (Example2|:71)
Returns the current black level mode (Example2/171)

Sets the black level mode (Example 2|17t}

* | S AUTO BLACKLEVEL OFF: The automatic black level
mode is switched off.

e | S AUTO BLACKLEVEL ON: The automatic black level

mode is switched on.
Returns the default offset (Example 3/ 171}
Returns the range of the offset (Example 3/171)
Returns the current offset (Example 3/171)

Sets the offset (Example 3/17t)

Pointer to a function parameter, whose function depends on nCommand.

Size (in bytes) of the memory area to which pPar amrefers.
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Return values

I S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I S NO_SUCCESS General error message

I' S_NOT_SUPPCRTED The camera model used here does not support this function or setting.

I S_SUCCESS Function executed successfully

Example 1

I NT nBl ackl evel Caps;

nRet = is_Blacklevel (hCam | S _BLACKLEVEL_CMD_GET_CAPS,
(voi d*) &nBl ackl evel Caps, si zeof (nBl ackl evel Caps) );
if (nRet == | S_SUCCESS) {

/1 The user can changed the state of the auto bl ackl evel
BOOL bSet Aut 0Bl ackl evel = (nBl ackl evel Caps & |'S BLACKLEVEL_CAP_SET_AUTO BLACKLEVEL) != 0;

/1 The user can change the offset
BOOL bSet Bl ackl evel Of fset = (nBl ackl evel Caps & |'S_BLACKLEVEL_CAP_SET_OFFSET) != 0;
}

Example 2
I NT nMWbde = | S_AUTO BLACKLEVEL_CFF;

/1 Cet default blacklevel node
INT nRet = is_Blacklevel (hCam |S_BLACKLEVEL_CVD GET_MODE_DEFAULT, (void*)&nhMbde, sizeof (nhbde));

/1 Get current blacklevel node
nRet = is_Blackl evel (hCam |S_BLACKLEVEL_CMD GET_MODE, (voi d*)&Mde, sizeof (nhode));

/'l Set new node (enabl e auto bl ackl evel)
nMode = | S_AUTO BLACKLEVEL_ON,
nRet = is_Blacklevel (hCam |S_BLACKLEVEL_CVD_SET_MODE, (voi d*)&Mde , sizeof(nhde ));

Example 3
INT nOffset = 0;

/1 Get default blacklevel offset
INT nRet = is_Blacklevel (hCam |S_BLACKLEVEL_CVD_GET_OFFSET_DEFAULT,
(voi d*) &nf fset, sizeof (nOFfset));

/'l Get offset range

I'S_RANGE_S32 nRange;

nRet = is_Bl ackl evel (hCam | S BLACKLEVEL_CMD GET_OFFSET_RANGE, (voi d*)&nRange, si zeof (nRange));
INT nOf fsetMn = nRange. s32M n;

I NT nOf f set Max nRange. s32Max;

INT nOf fsetlnc nRange. s32I nc;

/'l Get current blacklevel offset
nRet = is_Bl ackl evel (hCam |S_BLACKLEVEL_CMD GET_OFFSET, (void*)&nOffset, sizeof (nOfifset));

/1 Set new of fset
nO fset = 100;
nRet = is_Bl ackl evel (hCam |S_BLACKLEVEL_CMD SET_OFFSET, (void*)&nCffset, sizeof (nOffset));
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4.3.6 is_CameraStatus

)

USB 2.0
USB 3.0

Syntax
ULONG i s_CaneraStatus (H DS hCam | NT nlnfo, ULONG ul Val ue)
Description

Using i s_CaneraSt at us(), you can query and partly set various status information and settings.

Input parameters

hCam Camera handle

=l ninfo

I S_FI FO_OVR_CNT Number of FIFO overruns. Is increased if image data gets lost because the
USB bus is congested.

I S_SEQUENCE_CNT Returns the sequence count. For i s_Capt ur eVi deo() [17%), this parameter is

set to 0. Each time the sequence buffer (image counter) changes, the counter
is increased by 1.

I S_SEQUENCE_SI ZE Returns the number of sequence buffers.
I S_EXT_TRI GGER_EVENT_CNT |Returns the camera’s internal count of external trigger events.

I S_TRI GGER_M SSED Returns the number of unprocessed trigger signals. Is reset to 0 after each
call.
I S_LAST_CAPTURE_ERROR Returns the last image capture error. For a list of all possible error events, see

i s CaptureStatus() |l

I S_PARAMETER SET_1 Indicates whether parameter set 1 including camera settings is present on the
camera (read-only). See also i s_Par anet er Set () |22

Return values:
TRUE Parameter set 1 present
FALSE Parameter set 1 not present

I S_PARAMETER SET_2 Indicates whether parameter set 2 including camera settings is present on the
camera (read-only). See also i s_Par anet er Set () [z,

Return values:
TRUE Parameter set 2 present
FALSE Parameter set 2 not present

I S_STANDBY Sets the camera to standby mode.
Return values:
TRUE Camera changes to standby mode
FALSE The camera changes to freerun mode

I S_STANDBY_SUPPCRTED Queries whether the camera supports standby mode (read-only).
Return values:
TRUE The camera supports standby mode
FALSE The camera does not support standby mode

=l ul Val ue

| S GET_STATUS Returns the information specified by nl nf o.
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Return values

Onlyiful Value = IS GET_STATUS |Returns the information specified by nl nf o

When used with Returns the last image capture error. For a list of all possible error

| S_LAST_CAPTURE_ERROR events, seei s_Get Capt ur eError | nf o() [sss.

| S BAD STRUCTURE_SI ZE An internal structure has an incorrect size.

I'S_CANT_COVMUNI CATE_W TH_DRI VE |Communication with the driver failed because no driver has been

R loaded.

I S_CANT_CPEN_DEVI CE An attempt to initialize or select the camera failed (no camera
connected or initialization error).

I S_I NVALI D_CAMERA_TYPE The camera type defined in the .ini file does not match the current
camera model.

I S_I NVALI D_EXPOSURE_TI ME This setting is not available for the currently set exposure time.

I S_I NVALI D_CAMERA_HANDLE Invalid camera handle

I'S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I'S_I O_ REQUEST_FAI LED An 10 request from the uc480 driver failed. Possibly the versions of the
uc480_api . dl | (API) and the driver file (uc480_usb. sys) do not
match.

I S _NO_SUCCESS General error message

I'S_NOT_CALI BRATED The camera does not contain any calibration data.

I'S_NOT_SUPPORTED The camera model used here does not support this function or setting.

I S_OUT_OF MEMORY No memory could be allocated.

| S_SUCCESS Function executed successfully

I'S_TIMED_QUT A timeout occurred. An image capturing process could not be
terminated within the allowable period.

Related functions

* i s_Get Caneral nf o() [
*is GetError() /=9

*is SetErrorReport() [s®

® is SetTrigger Counter() [ssh

© 2013 Thorlabs GmbH 173



DCx Cameras

4.3.7 is_CaptureStatus

)

USB 2.0
USB 3.0

Syntax

INT is_CaptureStatus (H DS hCam U NT nComrand, void* pParam Ul NT cbhSi zeOf Par am

Description

The function returns information on errors that occurred during an image capture. All errors are listed that occurred

since the last reset of the function.

The nConmand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
the memory area to which pParam refers is specified in the

variable of the Ul NT type. The size of
cbSi zeOf Par aminput parameter.

The following functions are obsolete by the i s_Capt ur eSt at us() function:

®is _CetCaptureErrorlnfo()

®* is_Reset CaptureErrorlnfo()
See also Obsolete functions/| 7.

Input parameters

hCam

= nCommand
| S CAPTURE_STATUS | NFO CVMD GET

|' S_CAPTURE_STATUS_| NFO_CVD_RESET

pPar am

chSi zeOr Par am

Camera handle

Returns the CaptureStatus information (Example 1/175)

Resets the CaptureStatus infomation (Example 2/176)
Pointer to a function parameter, whose function depends
on nConmmand.

Size (in bytes) of the memory area to which pPar am
refers.

Content of the uc480_CAPTURE_STATUS enumeration

| S_CAP_STATUS_API _NO DEST_MEM

| S_CAP_STATUS_API _CONVERSI ON_FAI L
ED

| S_CAP_STATUS_API| _| MAGE_LOCKED

| S_CAP_STATUS_DRV_OUT_OF_BUFFERS

There is no destination memory for copying the finished image.
=I Possible cause/remedy

Not enough destination memory allocated or all destination buffers
locked by the application.

¢ Release locked destination memory

¢ Allocate more destination memory

¢ Reduce the frame rate so that there is more time to process the
filled destination memory

The current image could not be processed correctly.
=I Possible cause

Internal error during internal processing of the image

The destination buffers are locked and could not be written to.

=I Possible cause/remedy

All destination buffers locked by the application

* Release locked destination memory

¢ Allocate more destination memory

¢ Reduce the frame rate so that there is more time to process the
filled destination memory

No free internal image memory is available to the driver. The image
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was discarded.
= Possible cause/remedy

The computer takes too long to process the images in the uc480
API (e.g. color conversion)

¢ Reduce the frame rate so that there is more time to process the
filled image memory of the driver

¢ Disable resource-intensive APl image pre-processing functions
(e.g. edge enhancement, color correction, choose smaller filter
mask for software color conversion)

I S_CAP_STATUS_DRV_DEVI CE_NOT_READ|The camera is no longer available. It is not possible to access
Y images that have already been transferred.

=I Possible cause

The camera has been disconnected or closed.

I S_CAP_STATUS_USB_TRANSFER_FAI LED|The image was not transferred over the USB bus.

= Possible cause/remedy

Not enough free bandwidth on the USB bus for transferring the

image

¢ Reduce the pixel clock frequency

¢ Operate fewer cameras simultaneously on a USB bus

¢ Check the quality of the USB cabling and components
I'S_CAP_STATUS_DEV_TI MEQUT The maximum allowable time for image capturing in the camera

was exceeded.

=I Possible cause/remedy

The selected timeout value is too low for image capture

¢ Reduce the exposure time

* |ncrease the timeout

Contents of the uc480_CAPTURE_STATUS INFO structure

DWORD dwCapsSt at usCnt _Tot al Returns the total number of errors occurred since the last
reset.

BYTE reserved[ 60] Reserved for an internal function

DWORD adwCapsSt at usCnt _Det ai | [ 256] |This array returns the current count for each possible

error. The possible errors are listed above.

Return values

I S_I NVALI D_CAMERA HANDLE Invalid camera handle

I'S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I S NO_SUCCESS General error message

I'S_SUCCESS Function executed successfully

Related functions
®is_GetError() [z

® i s _CanmeraStatus() w2
*is SetErrorReport() [«

Example 1

uc480_CAPTURE_STATUS | NFO Capt ur eSt at usl nf o;

INT nRet = is_CaptureStatus(mhCam
I S_CAPTURE_STATUS_| NFO_CMD_CET,
(voi d*) &Capt ur eSt at usl nf o,
si zeof (Capt ureSt at usl nfo));

if (nRet == | S_SUCCESS)

U NT nConver si onFai |l ed = Capt ureSt at usl nf o. adwCapSt at usCnt _Det ai | [ | S_CAP_STATUS_API _ CONVERSI ON_FAI LED] ) ;
U NT nTotal I nfos = Capt ureSt at usl nfo. dwCapSt at usCnt _Tot al ;

}
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Example 2

INT nRet = is_CaptureStatus(mhCam
| S_CAPTURE_STATUS_| NFO_CVD_RESET,
NULL,
0);
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4.3.8 is_CaptureVideo

8

USB 2.0 USB 2.0

USB 3.0 USB 3.0
Syntax
INT is_CaptureVideo (H DS hCam | NT Wiit)
Description

i s_CaptureVi deo() activates the camera’s live video mode (free run mode). The driver transfers the images to
an allocated image memory or, if Direct3D/OpenGL is used, to the graphics card. The image data (DIB mode) is
stored in the memory created using i s_Al | ocl mageMen() |51 and designated as active image memory using
i s_Set!| mageMen() lssn. Using i s_Get | nageMem() [2«7), you can query the memory address.

If ring buffering is used, the image capturing function cycles through all image memories used for storing the
images of a capture sequence in an endless loop. Sequence memories locked by i s LockSeqBuf () [z will be
skipped. If the last available sequence memory has been filled, the sequence event or message will be triggered.
Capturing always starts with the first element of the sequence.

For further information on the image capture modes, see the How to proceed: Image capture |24 section.

Input parameters

hCam Camera handle
=l Wit
| S_ DONT_WAI T
Timeout value for image capture (see also the How to

IS WAIT : : -

= proceed: Timeout values for image capture/ 35 section)
Time t
IS GET_LIVE Returns if live capture is enabled.

Return values

When used with TRUE if live capture is enabled
IS GET LI VE
I S BAD STRUCTURE_SI ZE An internal structure has an incorrect size.

| S_CANT_COMMUNI CATE_W TH_DRI |Communication with the driver failed because no driver has been loaded.
VER

I S_CANT_OPEN_DEVI CE An attempt to initialize or select the camera failed (no camera connected or
initialization error).

I'S_CAPTURE_RUNNI NG A capturing operation is in progress and must be terminated before you
can start another one.

I'S_I NVALI D_BUFFER_SI ZE The image memory has an inappropriate size to store the image in the
desired format.

I S | NVALI D_CAMERA TYPE The camera type defined in the .ini file does not match the current camera
model.

I'S_I NVALI D_EXPOSURE_TI ME This setting is not available for the currently set exposure time.

I'S_I NVALI D_CAMERA HANDLE Invalid camera handle

' S_| NVALI D_MEMORY_PO NTER Invalid pointer or invalid memory ID

I S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I S_1 O REQUEST_FAI LED An 10 request from the uc480 driver failed. Possibly the versions of the
uc480_api . dl | (API) and the driver file (uc480_usb. sys) do not
match.

I S_NO_ACTI VE_I MG_MEM No active image memory available. You must set the memory to active

using the i s_Set | mageMen() function or create a sequence using the
i s_AddToSequence() function.
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I'S_NO_SUCCESS General error message

I'S_NOT_CALI BRATED The camera does not contain any calibration data.

I'S_NOT_SUPPORTED The camera model used here does not support this function or setting.

I S OUT_OF_MEMORY No memory could be allocated.

| S_SUCCESS Function executed successfully

I'S_TI MED_QUT A timeout occurred. An image capturing process could not be terminated
within the allowable period.

I'S_TRI GGER_ACTI VATED The f?nction cannot be used because the camera is waiting for a trigger
signal.

Related functions

* is FreezeVideo() |25

® is StopLiveVideo() |3

* is SetExternal Trigger () [
* is ForceTrigger () |z

® i s SetTineout () [

* is _CaptureStatus()

Sample programs

* SimpleLive (C++)
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4.3.9 is_ClearSequence

H 3

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
I NT i s_Cl ear Sequence (H DS hCam
Description

i s_Cl ear Sequence() removes all image memories from the sequence list that were added using
i s_AddToSequence() [iss. After a call of i s_Cl ear Sequence(), there is no more active image memory. To
make an image memory the active memory, call i s_Set | mageMen() [ss7,

Input parameters
hCam Camera handle

Return values

I'S | NVALI D CAMERA HANDLE Invalid camera handle

I S _NO_SUCCESS General error message

I S SEQUENCE LI ST_EMPTY The sequence list is empty and cannot be deleted.
I S_SUCCESS Function executed successfully

Related functions

* i s_AddToSequence() [l
* i s_Freel mageMen() [z
* i s_Set | mageMeny) (s
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4.3.10 is_ColorTemperature

8)

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_Col or Tenperature (H DS hCam Ul NT nCommand,
void *pParam Ul NT nSi zeCf Par am

Description

Using i s_Col or Tenper at ur e() you can fix a setting (in kelvins) for the color temperature of an image when you
are using a color camera. The function will use the sensor's hardware gain controls for the setting, as far as
possible. In addition, you can choose between different color spaces. A specific color temperature will result in
slightly differing RGB values, depending on the selected color space.

The nConmand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a

variable of the Ul NT type. The size of the memory area to which pPar amrefers is specified in the nSi zeOf Par am
input parameter.

The color temperature is the temperature to which a black body radiator has to be heated to glow and give off light

in the corresponding color. Warm light (reddish) has a lower color temperature than cold light (bluish). The
following table lists a few example values:

Light source Color temperature
Light bulb (100 W) 2800

Halogen lamp 3200

Fluorescent lamp (cold white) 4000

Morning and evening sunlight 5000

Noon sunlight 5500-5800

Flash strobe 6000

Overcast daylight 6500-7500

Fog 8000

The i s_Col or Tenper at ur e() function cannot be used simultaneously with the automatic white balance function
ini s_Set Aut oPar anet er () [/ i s_Aut oPar anet er () [

Input parameters

hCam Camera handle
=1 nConmand

Setting the color space

COLOR_TEMPERATURE_CMD_GET_SUPPORTED_RGB_C |Returns the supported color spaces| s\
OLOR_MODELS = More details

pPar am Pointer to a bit mask of type Ul NT

The bit mask returns the supported modes, linked by
logical ORs (see Color spaces| 7 table).

nSi zeOf Param 4

COLOR_TEMPERATURE_CMD_SET_RGB_COLOR_MODEL | Sets a color space [ 183),
-I More details

pPar am Pointer to variable of type Ul NT that passes
the value to be set.
nSi zeOf Par am 4

COLOR_TEMPERATURE_CMD_GET_RGB_COLOR_MODEL |Returns the set color space |2,
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hCam

COLOR_TEMPERATURE_CMD _GET_RGB_COLOR_MODEL
_DEFAULT

Setting the color temperature
COLOR_TEMPERATURE_CMD_SET_TEMPERATURE

COLOR_TEMPERATURE_CMD_GET_TEMPERATURE

COLOR_TEMPERATURE_CMD_GET_TEMPERATURE_M N

COLOR_TEMPERATURE_CMD_GET_TEMPERATURE_MAX

COLOR_TEMPERATURE_CMD_GET_TEMPERATURE_| NC

COLOR_TEMPERATURE_CMD _GET_TEMPERATURE_DEF
AULT

pPar am

nSi zeOf Par am

Camera handle

=I More details

pPar am Pointer to variable of type Ul NT returning the
current value.

nSi zeOf Param 4

Returns the default color space.

=I More details

pPar am Pointer to variable of type Ul NT returning the
default value.

nSi zeOf Param 4

Sets a color temperature.

More details

pPar am Pointer to variable of type Ul NT that passes
the value to be set.

nSi zeOf Par am 4

Returns the set color temperature.

More details

pPar am Pointer to variable of type Ul NT returning the
current value.

nSi zeOf Param 4

Returns the minimum value for the color temperature.
More details

pPar am Pointer to variable of type Ul NT returning the
minimum value.

nSi zeOf Param 4

Returns the maximum value for the color temperature.
More details

pPar am Pointer to variable of type Ul NT returning the
maximum value.

nSi zeOf Param 4

Returns the increment for setting the color
temperature.

More details

pPar am Pointer to variable of type Ul NT returning the
increment.

nSi zeOf Par am 4

Returns the default value for the color temperature.
More details

pPar am Pointer to variable of type Ul NT returning the
default value.

nSi zeOf Param 4

Pointer to a function parameter, whose function depends
on nConmmand.

Size (in bytes) of the memory area to which pPar am
refers.
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Color Spaces

RGB_COLOR_MODEL_SRGB_D50

sRGB (standard RGB) color space with a white point of 5000
kelvins (warm light)

RGB_COLOR_MODEL_SRGB_D65

sRGB (standard RGB) color space with a white point of 6500
kelvins (mid daylight)

RGB_COLOR MODEL_CI E_RGB_E

CIE-RGB color space with standard illumination E

RGB_COLOR_MODEL_ECI _RGB_D50

ECI-RGB color space with a white point of 5000 kelvins (warm light)

RGB_COLOR_MODEL_ADOBE_RGB_D65

Adobe RGB color space with a white point of 6500 kelvins (mid
daylight). The Adobe RGB color space is larger than the sRGB color
space, but not all devices can render it.

Return values

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I S_| NVALI D_PARAMETER

One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

| S_NO_SUCCESS

General error message

| S_NOT_SUPPORTED

The camera model used here does not support this function or
setting.

| S_SUCCESS

Function executed successfully

Related functions

e i s_Set Hardwar eGai n() |5
* i s _Aut oParaneter () [0

* i s Set Aut oPar anet er () [
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4.3.11 is_Configuration

8)

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_Configuration (U NT nComand, void* pParam U NT cbSi zeOf Par am
Description

Useis_Configuration() tosetvarious system-wide options:

* Windows only: Processor operating states (idle states/C-states)

Modern processors have various operating states, so-called C-states, that are characterized by different power
requirements. When the operating system selects an operating state with low power consumption (unequal CO0),
the USB transmission efficiency may be affected.

Use the function parameters | S CONFI G_CPU_| DLE_STATES_CMD...to disable these low power consumption
operating states and improve USB transmission efficiency. The uc480 driver changes the current energy settings
of the operating system when the first USB DCx camera is opened. After the last USB DCx camera is closed, the
uc480 driver restores the original settings. The settings are valid for the current user only.

¢ Windows only: Activate OpenMP (Open Multi-Processing)
OpenMP is a programming interface that supports distributed computing on multi-core processors. When you
activate OpenMP support, intensive computing operations, such as the Bayer conversion|26) are distributed
across several processor cores to accelerate execution. The use of OpenMP, however, increases CPU load.

* Load camera parameters during installation
Use the function parameters |'S_CONFI G | NI TI AL_PARAMETERSET... to indicate whether to apply the
parameters stored on the camera automatically when opening the camera. You must first store the camera
parameters on the camera using the i s_Par anet er Set () |25 function or via the corresponding function in the
uc480 demol 8d). This setting applies to all connected cameras. If no parameters are stored on the camera, the
standard parameters of this camera model are applied.

The nCommand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

Settings for processor operating states: The settings for processor operating states are available only on
Windows operating systems.

Input parameters

hCam Camera handle

= nConmmand

I'S_CONFI G_CVD_GET_CAPABI LI TI ES Returns the configuration options supported by the
system.

-I Additional information

e pPar am Pointer to a Ul NT bitmask. The status flags
from CONFI GURATI ON_CAPS1s5) are returned in the
bitmask.

® nSi zeOf Param 4

Example 1/ 16
I'S_CONFI G_CPU_I DLE_STATES_CMD_GET_ENABL |Returns whether the current settings allow low power
E consumption operating states (unequal CO).

= Additional information

e pPar am Pointer to a Ul NT bitmask. The status flags
from CONFI GURATI ON_SEL 155 are returned in the
bitmask.

* nSj zeOf Param 4
Example 2|
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hCam Camera handle
I'S_CONFI G_CPU_I DLE_STATES_CMD_SET_DI SAB |Changes the energy settings of the operating system so
LE_ON_OPEN that low power consumption operating states (unequal

CO0) are disabled.
= Additional information
e pPar am Pointer to a Ul NT variable, see
CONFI GURATI ON_SEL | 185,
* nSi zeOf Param 4
Note: To apply a new setting, you must close all open
DCx Cameras and then reopen at least one camera.
Example 3|16
I'S_CONFI G_CPU_I DLE_STATES_CNMD_GET_DI SAB |Returns the current setting for
LE_ON_OPEN | S_CONFI G_CPU_| DLE_STATES_CNMD_SET_DI SABLE_
ON_OPEN.
= Additional information
e pPar am Pointer to a Ul NT bitmask. The status flags
from CONFI GURATI ON_SEL 15 are returned in the
bitmask.

® nSj zeOf Param 4

Example 3[:st]
I S_CONFI G_OPEN_MP_CMD_GET_ENABLE Returns whether OpenMP support is enabled.
= Additional information

e pPar am Pointer to a Ul NT bitmask. The status flags
from CONFI GURATI ON_SEL 145 are returned in the
bitmask.

® nSi zeOf Par am 4

Example 4|15
| S CONFI G OPEN_MP_CMD _SET_ENABLE Enables OpenMP support.
-I Additional information

e pPar am Pointer to a Ul NT variable,
to enable: 1 S CONFI G_ OPEN_MP_ENABLE
to disable: | S_CONFI G_OPEN_MP_DI SABLE

® nSi zeOf Param 4
Note: The settings are lost after the application is closed
and must be set again the next time the camera is
started.
I'S_CONFI G_CPEN_MP_CMD_GET_ENABLE _DEFAUL |Returns the default setting for OpenMP support.
T = Additional information
e pPar am Pointer to a Ul NT bitmask. The status flags
from CONFI GURATI ON_SEL [ 165 are returned in the
bitmask.

® nSi zeOrf Par am 4

Example 4/1s7

I'S_CONFI G_I NI TI AL_PARAMETERSET_CMD_SET  |Sets the parameter set to read and apply from the camera
EEPROM when the camera is opened.
= Additional information
e pPar am Pointer to a Ul NT variable,
I'S CONFI G_I NI TI AL_PARAMETERSET _NONE
|'S_ CONFI G | NI TI AL_PARAVETERSET 1
|'S_ CONFI G | NI TI AL_PARAVETERSET 2

® nSi zeOf Param 4

| S_CONFI G_I NI TI AL_PARAMETERSET_CMD_CET . . .
- - - - = Returns which parameter set will be read and applied

from the camera EEPROM when the camera is opened.
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hCam

pPar am

chSi zeOr Par am

Contents of the CONFIGURATION_CAPS Structure

| NT | S_CONFI G_CPU_| DLE_STATES_CAP_SUPPORT
ED

| NT | S_CONFI G_OPEN_MP_CAP_SUPPORTED

| NT | S_CONFI G_| NI TI AL_PARAVETERSET CAP_SU

PPORTED

Contents of the CONFIGURATION_SEL Structure

Camera handle

- Additional information
e pPar am Pointer to a Ul NT variable,

| S_CONFI G_| NI TI AL_PARAVETERSET NONE
| S_CONFI G_I NI TI AL_PARAMETERSET_1
| S_CONFI G_I NI TI AL_PARAVETERSET 2

®* nSi zeOf Param 4
Example 5/ 7

Pointer to a function parameter, whose function depends
on nCommand.

Size (in bytes) of the memory area to which pPar am
refers.

Function parameters for setting the processor
operating states are supported.

Function parameters to configure OpenMP are
supported.

Function parameters to load camera parameters
during initialization are supported.

| NT I'S_CONFI G_CPU_I DLE_STATES_BI T_AC_VALU |Set/recover processor operating states for power
E supply unit operation

| NT I' S_CONFI G_CPU_I DLE_STATES_BI T_DC_VALU |Set/recover processor operating states for battery
E operation

| NT | S_CONFI G_OPEN_MP_DI SABLE OpenMP support disabled

| NT | S CONFI G_OPEN_MP_ENABLE OpenMP support enabled

| NT I'S_CONFI G_I NI TI AL_PARAMETERSET_NONE  |Load camera parameters during initialization

disabled
I NT I'S_CONFI G_I NI TI AL_PARAMETERSET_1 Load camera parameter set 1 during initialization
| NT I S_CONFI G_I NI TI AL_PARAVMETERSET_2 Load camera parameter set 2 during initialization

Return values

| S_CANT_OPEN_REG STRY

| S_CANT_READ_REG STRY

| S ERROR_CPU_| DLE_STATES_CONFI GURATI ON
| S_| NVALI D_PARAVETER

| S_NO_| MAGE_MEM ALLOCATED
| S_NO_SUCCESS
| S_NOT_SUPPORTED

| S_OPERATI NG_SYSTEM NOT_SUPPORTED
| S_SUCCESS

Related functions

e i s _ParaneterSet () 22

Error opening a Windows registry key
Error reading settings from the Windows registry
The configuration of the CPU idle has failed.

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

The driver could not allocate memory.
General error message

The camera model used here does not support this
function or setting.

Operating system not supported
Function executed successfully
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Example 1
U NT nCaps = O;
[

I NT nRet s_Configuration(lS_CONFI G CMD_GET_CAPABI LI TIES, (void*)&nCaps, sizeof (U NT));
if (nRet | S_SUCCESS)

if (nCaps & |'S_CONFI G_CPU_| DLE_STATES CAP_SUPPORTED)

/1 CPU idle states supported
}

if (nCaps & |'S_CONFI G OPEN_MP_CAP_SUPPORTED)

/1 OQpenMP supported
}

if (nCaps & |'S_CONFI G | NI TI AL_PARAMETERSET_CAP_SUPPORTED)

/1 Initial paraneter set supported
}
}

Example 2

INT nCurrentCpuStates = O;

INT nRet = is_Configuration(lS_CONFI G CPU | DLE_STATES CMD_GET_ENABLE,
(voi d*) & Current CpuSt at es,

si zeof (nCur rent CpuSt at es)

)i

if (nRet == | S_SUCCESS)
if ((nCurrentCpuStates & |'S_CONFI G CPU | DLE_STATES BI T_AC VALUE) == 0)

/1 The CPU idle states for nains power is already deactivated

}
if ((nCurrentCpuStates & |'S_CONFI G CPU | DLE_STATES BI T_DC VALUE) == 0)

/1 The CPU idle states for battery power is already deactivated
}
}

Example 3
U NT nCpuStates = | S CONFI G CPU_I DLE_STATES_BI T_AC _VALUE | | S _CONFI G CPU_I| DLE_STATES_BI T_DC_VALUE;
INT nRet = is_Configuration(lS_CONFI G CPU_| DLE_STATES _CMD_SET_DI SABLE_ON_OPEN,
(voi d*) & CpuSt at es,
si zeof (nCpuSt at es)
)i
if (nRet == |I'S_SUGCCESS)
nCpuStates = O;
nRet = is_Configuration(lS_CONFI G CPU_I DLE_STATES_CMD GET_DI SABLE_ON_OPEN,
(voi d*) & CpuSt at es,
si zeof (nCpuSt at es)
)i
if (nRet == |'S_SUGCCESS)
if (nCpuStates & I'S_CONFI G CPU | DLE_STATES BI T_AC_VALUE)

/1 CPU idle states for mains power are deactivated when canera is opened

if (nCpuStates & |'S_CONFI G CPU | DLE_STATES_BI T_DC_VALUE)

/1 CPU idle states for battery power are deactivated when canera is opened
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Example 4

U NT nEnabl ed = 0;
INT nRet = is_Configuration(lS_CONFI G OPEN_MP_CNVD_GET_ENABLE, (voi d*)&nEnabl ed, sizeof (nEnabled));
if (nRet == |I'S_SUCCESS)

if (nEnabl ed == | S_CONFI G_OPEN_MP_ENABLE)
/'l OpenMP enabl ed

}

nEnabl ed = 0;
nRet = is_Configuration(lS_CONFIG OPEN_MP_CMD_GET_ENABLE _DEFAULT, (voi d*)&nEnabl ed, sizeof (nEnabled));
if (nRet == | S_SUCCESS)

nRet = is_Configuration(lS _CONFIG OPEN_MP_CMD_SET_ENABLE, (voi d*)&nEnabl ed, sizeof (nEnabl ed));
if (nRet == | S_SUCCESS)

/'l Default val ue set
}
Example 5

U NT nNunber = 0;
INT nRet = is_Configuration(lS_CONFI G I N Tl AL_PARAMETERSET_CMD_CET, (voi d*) & Nunber, sizeof (nNunber));
if (nRet == | S_SUCCESS)

if (nNunber == |I'S_CONFI G_| NI TI AL_PARAMETERSET_NONE)
/1 No paraneter set specified

}

else if (nNumber == |'S_CONFI G_I NI TI AL_PARAMETERSET_1)

{

/] Paraneter set 1

}

else if (nNunber == | S CONFI G | NI TI AL_PARAVETERSET_2)
/] Paraneter set 2

}

nNurmber = |'S_CONFI G_I NI TI AL_PARAVETERSET_2;
is_Configuration(lS_CONFIG | N Tl AL_PARAMETERSET_CMD_SET, (voi d*) & Nunber, sizeof (nNunber));
if (nRet == | S_SUCCESS)

/1 Set to paraneter set 2
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4.3.12 is_Convert

A

ot

USB 2.0
USB 3.0

Syntax
| DSEXP i s_Convert(H DS hCam U NT nCommand, voi d* pParam U NT cbSi zeOf Par am
Description

i s_Convert () is a general function for conversions. In version 4.20 a raw Bayer image is converted to the
desired format. You can set all parameters, which are important for software conversion:

¢ Pixel format

* Pixel converter (3x3, 5x5)

¢ Color correction

* Gamma

® Saturation

* Edge enhancement

The target buffer must be allocated with the i s_Al | ocl mageMend( ) [1s7 function and must have the right size.

The nCommand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

The following functions are obsolete by the i s_Convert () function:

e is_Convertl mge()

® is_Set Convert Param()
See also Obsolete functions/ 7

Input parameters

hCam Camera handle

=l nComand

| S_CONVERT_CMD_APPLY_PARAMS_AND_CONVERT_B | Converts a raw Bayer buffer with the passed conversion

UFFER parameters

pPar am Pointer to a function parameter, whose function depends
on nComand.

chSi zeOf Par am Size (in bytes) of the memory area to which pPar am
refers.
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Contents of the BUFFER_CONVERSION_PARAMS structure

char* pSour ceBuf f er

char* pDest Buf f er

| NT nDest Pi xel For nat

| NT nDest Pi xel Converter

| NT nDest Gamma

| NT nDest EdgeEnhancenent

| NT nDest Col or Corr ect i onVbde
| NT nDest Sat urati onU

| NT nDest Sat ur ati onV

Return value

| S_| N\VALI D_BUFFER_SI ZE

I'S_| NVALI D_PARAMETER

| S_NO_SUCCESS
| S_NOT_SUPPORTED

I S_SUCCESS

Related functions

* i s Set Col or Mode() [a:d
* i s_Set Bayer Conver si on() [0

Example

BUFFER_CONVERSI ON_PARAMS conver si onPar ans;

nDest Pi xel For mat

nDest Pi xel Converter
nDest Col or Corr ecti onMbde
nDest Gamma

nDest Sat ur at i onU
nDest Sat ur ati onV

nDest EdgeEnhancenent

conver si onPar ans.
conver si onPar ans.
conver si onPar ans.
conver si onPar ans.
conver si onPar ans.
conver si onPar ans.
conver si onPar ans.

conver si onPar ans.
conver si onPar ans.

pSour ceBuf f er
pDest Buf f er

INT nRet = is_Convert(m_hCam

Pointer to the raw Bayer buffer which was created with the
i s Al ocl mageMeny) [ s function.

Pointer to the target buffer with the converted data which was
created with the i s_Al | ocl mageMent() [1s7 function.

Color mode of the target image; see i s_Set Col or Mode() [ =19 for
the possible modes

Conversion mode of the target image; see
i s_Set Col or Convert er () [ =15 for the possible modes

Sets the gamma correction, see i s_Set Gammay( ) |32

Sets the edge enhancement, see i s_EdgeEnhancenent () |20

Sets the color correction, see i s_Set Col or Corr ecti on() [=:7

Sets the color saturation (saturation U), seei s Set Sat urati on

() o

Sets the color saturation (saturation V),see i s_Set Sat ur ati on()
342

The image memory has an inappropriate size to store
the image in the desired format.

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

General error message

The camera model used here does not support this
function or setting.

Function executed successfully

| S_CM BGRA8_PACKED,;
I'S_CONV_MODE_SOFTWARE_3X3;
| S_CCOR_DI SABLE;

100;

100;

100;

0;

pSour ceBuf f er;
pDest Buf f er;

| S_CONVERT_CVD_APPLY_PARAMS_AND CONVERT_BUFFER,
(voi d*) &onver si onPar ans,
si zeof (conver si onPar ans)

)
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4.3.13 is_CopylmageMem

H

By
USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
INT i s_Copyl mageMem (H DS hCam char* pcSource, |INT nlD, char* pcDest)
Description

i s_Copyl mageMent() copies the contents of the image memory described by pcSour ce and nl D to the memory
area to whose starting address pcDest points.

Attention

The allocated memory must be large enough to accommodate the entire image in its current format (bits per

pixel).
Input parameters

hCam Camera handle

pcSour ce Pointer to the image memory

nl D ID of this image memory

pcDest Pointer to the destination memory to copy the image to

Return values

| S_CANT_COVMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver
has been loaded.

| S_CANT_OPEN_DEVI CE

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_I N\VALI D_MEMORY_POI NTER

Invalid pointer or invalid memory ID

' S_| NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

| S | O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions

e is Allocl mageMen() [ s
* is_SetAllocatedl mageMen() [zl

190

© 2013 Thorlabs GmbH




4 Programming (SDK)

4.3.14 is_CopylmageMemLines

18,

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

I NT i s_Copyl mageMenii nes (H DS hCam char* pcSource,
INT nI D, INT nLines, char* pcDest)

Description

i s_Copyl mageMenLi nes() copies the contents of the image memory described by pcSour ce and nl D to the
memory area to whose starting address pcDest points. The function only copies the number of lines indicated by
nLi nes.

Attention

The allocated memory must be large enough to accommodate the in nLi nes given number of image lines
considering the image width and format (Bits per Pixel).

Input parameters

hCam Camera handle

pcSour ce Pointer to the image memory

nl D ID of this image memory

nLi nes Number of lines to be copied

pcDest Pointer to the destination memory to copy the image to

Return values

I S CANT_COVMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver
has been loaded.

I S_CANT_OPEN _DEVI CE An attempt to initialize or select the camera failed (no
camera connected or initialization error).

IS | NVALI D CAMERA HANDLE Invalid camera handle

I S_| NVALI D_MEMORY_PO NTER Invalid pointer or invalid memory ID

I S_| NVALI D_PARANMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I'S | O REQUEST_FAI LED An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S _NO_SUCCESS General error message
I S_SUCCESS Function executed successfully

Related functions

* i s_Allocl mgeMen() [sh
* is_SetAllocatedl mageMen() [
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4.3.15 is_DeviceFeature

8)

USB 2.0 USB 2.0
USB 3.0 USB 3.0

This command is supported by DCC1240x / DCC3240x cameras only!

Syntax

INT is_DeviceFeature (H DS hCam U NT nComrand, void* pParam Ul NT chSi zeOf Par am
Description

Using i s_Devi ceFeat ure() you can configure special camera functions provided by DCC1240x / DCC3240x
Camera models:

* Set line scan mode, see Basics: Line scan mode/ 331 (only monochrome models).

* Toggle between shutter modes, see Basics: Shutter methods. | 36)

e Control the Log mode, see uc480 Viewer: Shutter. [ 118

The nConmand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

Input parameters

hCam Camera handle

=l nCommand

I'S_DEVI CE_FEATURE CNMD_GET_SUPPORTED_FEAT |Returns the functions supported by the camera. See
URES Status flags 9% table (Example 1/1s)

| S_DEVI CE_FEATURE_CMD_SET_LI NESCAN_MODE |Sets the line scan mode, see
DEVI CE_FEATURE_MODE_CAPS

I S_DEVI CE_FEATURE _CMD_GET_LI NESCAN_MCDE |Returns the currently set line scan mode

| S DEVI CE_FEATURE_CNMD SET LI NESCAN NUMBE . .
R — — - - - Sets the scan line used for the line scan mode

| S DEVI CE_FEATURE CMD GET LI NESCAN NUVBE . .
R — — - - - Returns the scan line used for the line scan mode

I S DEVI CE_FEATURE_CMD_SET_SHUTTER _MODE | Sets the shutter mode, see
DEVI CE_FEATURE_MODE_CAPS
| S DEVI CE_FEATURE _CMD GET_SHUTTER MODE |Returns the shutter mode

I'S_DEVI CE_FEATURE_CMVD_GET_LOG_MXDE_DEFAU |Returns the default settings for the Log mode (Example 2

LT [108)

| S_DEVI CE_FEATURE_CMD_GET_LOG_MODE Returns the currect Log mode (Example 3/11)

| S_DEVI CE_FEATURE_CMVD_SET_LOG_MODE Sets the Log mode

I S_DEVI CE_FEATURE_CMD_GET_LOG_MDE_MANUA | Retyrns the default settings for the manual value of the
L_VALUE DEFAULT Log mode (Example 4/ s5)

| S_DEVI CE_FEATURE_CVD_GET_LOG_MODE_MANUA

L_VALUE_RANGE Returns the range of the manual value of the Log mode.

I'S_DEVI CE_FEATURE_CMD_GET_LOG_MODE_MANUA | Returns the current manual value of the Log mode
L_VALUE (Example 5/195))

| S_DEVI CE_FEATURE_CMD_SET_LOG_MODE_MANUA |Sets the manual value of the Log mode
L VALUE
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hCam

ICamera handle

| S_DEVI CE_FEATURE_CMD_GET_LOG_MODE_MANUA
L_GAI N_DEFAULT

Returns the default settings for the manual gain for the

Log mode (Example 6/:5)

|' S_DEVI CE_FEATURE_CMD_GET_LOG_MODE_MANUA
L_GAI N_RANGE

Returns the range for the manual gain of the Log mode

| S_DEVI CE_FEATURE_CMD_GET_LOG_MODE_MANUA
L_GAIN

Returns the current manual gain of the Log mode

(Example 7/ 195}

| S_DEVI CE_FEATURE_CMD_SET_LOG_MODE_MANUA
L_GAIN

Sets the manual gain of the Log mode

pPar am

Pointer to a function parameter, whose function
depends on nConmand.

nSi zeOf Par am

Size (in bytes) of the memory area to which
pPar amrefers.

Status Flags from DEVICE_FEATURE_MODE_CAPS

| S_DEVI CE_FEATURE_CAP_SHUTTER MODE_ROLLI N
G

Rolling shutter mode is supported/Set mode

| S_DEVI CE_FEATURE_CAP_SHUTTER _MODE_ROLLI N
G _GLOBAL_START

Rolling shutter mode with global start is supported/Set
mode

| S_DEVI CE_FEATURE_CAP_SHUTTER MODE_GLOBAL

Global shutter mode is supported/Set mode

|' S _DEVI CE_FEATURE_CAP_SHUTTER MODE_GLOBAL
_ALTERNATI VE_TI M NG

Global shutter mode with different timing parameters is
supported/Set mode

| S_DEVI CE_FEATURE_CAP_LI NESCAN_MODE_FAST

Fast line scan mode is supported/Set mode

| S_DEVI CE_FEATURE_CAP_LI NESCAN_NUMBER

Line number at fast line scan mode is supported/Set
number

| S DEVI CE_FEATURE_CAP_LOG_MODE

LinLog pixel mode is supported/Set mode

LOG_MODES

| S LOG_MODE_FACTORY DEFAULT

Default settings for the Log mode

|' S LOG_MODE_OFF

Log mode off

| S LOG_MODE_MANUAL

Manual Log mode. In this case the LogMode value and
the LogMode gain are effective.

© 2013 Thorlabs GmbH

193




DCx Cameras

Return values

I S _CANT_COVMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver
has been loaded.

I S_CANT_COPEN_DEVI CE An attempt to initialize or select the camera failed (no
camera connected or initialization error).

I'S_| NVALI D_CAPTURE_MCDE The function can not be executed in the current camera
operating mode (free run, trigger or standby).

IS | NVALI D_CAVERA HANDLE Invalid camera handle

I S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S | O REQUEST FAI LED An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S NO SUCCESS General error message

I' S_NOT_SUPPCRTED The camera model used here does not support this
function or setting.

I S_QUT_OF_MEMORY No memory could be allocated.

I S_SUCCESS Function executed successfully

Example 1

I NT nSupport edFeat ur es;
INT nRet = is_DeviceFeature(hCam |S_DEVI CE_FEATURE CVD_GET_SUPPORTED_FEATURES,
(voi d*) & Support edFeat ures, si zeof (nSupportedFeatures));
if (nRet == | S_SUCCESS)
{
if (nSupportedFeatures & |'S_DEVI CE_FEATURE_CAP_LI NESCAN_MODE_FAST)
{

/1 Enable line scan node

I NT nMbde = |'S_DEVI CE_FEATURE_CAP_LI NESCAN_MODE_FAST;

nRet = is_DeviceFeature(hCam 1S _DEVI CE_FEATURE_CMD_SET_LI NESCAN_MCODE, (voi d*) &Mbde,
si zeof (nMbde) ) ;

/1 Disable l'ine scan node

nMode = 0;

nRet = is_DeviceFeature(hCam 1S _DEVI CE_FEATURE_CMD_SET_LI NESCAN_MCODE, (voi d*) &Mbde,
si zeof (nMbde) ) ;

/1 Return line scan node

nRet = is_DeviceFeature(hCam |S _DEVI CE_FEATURE _CMD GET_LI NESCAN_MODE, (voi d*)&Mde,
si zeof (nMbde) ) ;

}
if (nSupportedFeatures & |'S DEVI CE_FEATURE_CAP_LI NESCAN_NUMBER)

/1 Set line nunber
I NT nLi neNunber = 512;
nRet = is_DeviceFeature(hCam |S DEVI CE_ FEATURE _CVD_SET LI NESCAN_NUMBER,
(voi d*) &Li neNunber, si zeof (nLi neNunber));
nRet = is_DeviceFeature(hCam | S _DEVI CE_FEATURE _CVD_GET_LI NESCAN_NUMBER,
(voi d*) &Li neNunber, si zeof (nLi neNunber));
}

}
Example 2

/* Read and set default Log node */
U NT nDef aul t LogMbde = 0;
INT nRet = is_DeviceFeature(hCam |S_DEVI CE_FEATURE _CVD_GET_LOG _MODE_DEFAULT,
(voi d*) &Def aul t LogMbde, si zeof (nDef aul t Loghvbde) ) ;
if (nRet == 1S_SUCCESS) {
nRet = is_DeviceFeature(hCam 1S _DEVI CE_FEATURE_CVD_SET_LOG_ MODE,
(voi d*) & Def aul t LogMbde, si zeof (nDef aul t Loghbde) ) ;
}

Example 3

/* Read current Log pixel node */

U NT nLogMbde = 0;

INT nRet = is_DeviceFeature(hCam |S_DEVI CE_FEATURE_CMD GET_LOG MODE,
(voi d*) &Logwbde, si zeof (nLoghbde));
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Example 4

/* Read default Log pixel node manual value */

U NT nDef aul t LogMbdeManual Val ue = 0;

INT nRet = is_DeviceFeature(hCam |S_DEVI CE_FEATURE_CMD_GET_LOG MODE_MANUAL_VALUE DEFAULT,
(voi d*) & Def aul t LogMbdeManual Val ue,
si zeof (nDef aul t LogModeManual Val ue) ) ;

/* Get the range of the manual value */

I S_RANGE_S32 nLogMbdeManual Val ueRange;

nRet = i s_DeviceFeature(hCam |S_DEVI CE_FEATURE _CMD_GET_LOG MODE_MANUAL_VALUE_RANGE,
(voi d*) &LogMbdeManual Val ueRange,
si zeof (nLogMbdeManual Val ueRange) ;

if (nRet == 1S_SUCCESS) {
INT nM n = nLogMbdeManual Val ueRange. s32M n;
I NT nMax = nLogMbdeManual Val ueRange. s32Max;
I NT nlnc = nLogMbdeManual Val ueRange. s32I nc;

}

Example 5

U NT nLogMbdeVal ue = 0;

/* Read current Log node manual val ue */
nRet = is_DeviceFeature(hCam |S DEVI CE_ FEATURE CVMD GET_LOG MODE_MANUAL_ VAL UE,
(voi d*) & LogWbdeVal ue, si zeof (nLoghbdeVal ue));

/* Set |og pixel node value */
nRet = is_DeviceFeature(hCam | S _DEVI CE_FEATURE _CMD_SET_LOG MODE_MANUAL_ VAL UE,
(voi d*) &LogMbdeVal ue, si zeof (nLogMbdeVal ue));

Example 6

/* Read default Log node nmanual gain */

U NT nDef aul t LogMbdeManual Gain = 0;

INT nRet = is_DeviceFeature(hCam |S_DEVI CE_FEATURE _CVD_GET_LOG MODE_MANUAL_GAI N_DEFAULT,
(voi d*) &nDef aul t LogMbdeManual Gai n,
si zeof (nDef aul t LogMbdeManual Gai n) ) ;

/* Get the range of the manual value */

I'S_RANGE_S32 nLogMbdeManual Gai nRange;

nRet = is_DeviceFeature(hCam | S _DEVI CE_FEATURE _CVD GET_LOG MODE_MANUAL_GAI N_RANGE,
(voi d*) &LogMbdeManual Gai nRange,
si zeof (nLogModeManual Gai nRange) ) ;

if (nRet == IS _SUCCESS) {
INT nMn nLogMbdeManual Gai nRange. s32M n;

I NT nMax = nLogMbdeManual Gai nRange. s32Max;
I NT nlnc = nLogvbdeManual Gai nRange. s32I nc;
}
Example 7

U NT nLogMbdeGain = 0;

/* Read current Log node gain */
nRet = is_DeviceFeature(hCam |S DEVI CE_FEATURE _CMD GET_LOG MODE_MANUAL_GAI N,
(voi d*) &LogMbdeGai n, si zeof (nLogMbdeGai n));

/* Set Log node gai n*/
nRet = is_DeviceFeature(hCam |S_DEVI CE_FEATURE _CMD_SET_LOG MODE_MANUAL_GAI N,
(voi d*) &Log©bdeGai n, si zeof (nLogMbdeGai n));

© 2013 Thorlabs GmbH 195



DCx Cameras

4.3.16 is_Devicelnfo

3 )

USB 3 USB 3

This command is supported by DCC3240x USB3 cameras only!

Syntax

INT is_Devicelnfo (H DS hCam Ul NT nCommand, voi d* pParam U NT cbSi zeOf Par am
Description

Using i s_Devi cel nfo(), you can query information about connected USB 3 Cameras. The resulting information
is written to the | S_DEVI CE_| NFOstructure. For this purpose, the cameras need not be opened.

The nConmand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

Input parameters

hCam Camera handle

=l nComand

I'S_DEVI CE_I NFO_CVD_GET_DEVI CE_I NFO Returns a information structure about the specified

device (Example 1/1s7)

pPar am Pointer to a function parameter, whose function depends
on nCommrand.

cbSi zeOX Par am Size (in bytes) of the memory area to which pPar am
refers.

Contents of the IS _DEVICE_INFO structure

| S_DEVI CE_I NFO_HEARTBEAT |i nf oDevHear t beat Camera-related data retrieved from the
camera (from the heartbeat telegram)
See | S DEVI CE_| NFO HEARTBEAT | 16

I S DEVI CE_| NFO_CONTRCL i nf oDevContr ol Camera-related driver data
See | S_DEVI CE_| NFO_CONTROL [157)
BYTE reser Ved[ 240] reserved

Contents of the IS_DEVICE_INFO::IS_DEVICE_INFO_HEARTBEAT structure

BYTE reserved_1] 36] reserved

DWORD dwRunt i meFi r mnvar eVer si on Firmware version

BYTE reserved_2[ 8] reserved

WORD wTenper at ure Camera temperature in degree Celsius

Bit 15: algebraic sign
Bit 14...11: filled according to algebraic sign
Bit 10...4: temperature (places before the
decimal point)
Bit 3...0: temperature (places after the
decimal point)
See the Ambient conditions | +5 chapter for
permissible temperature range.

WORD wLi nkSpeed_M Transfer rate:
e | S USB_H GH SPEED = 480
* | S USB_SUPER_SPEED = 4000
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BYTE

reserved[ 208]

reserved

Contents of the IS _DEVICE_INFO::IS_DEVICE_INFO_CONTROL structure

DWORD

dwbDevi cel d

Internal device ID of the camera

BYTE

reserved[ 148]

reserved

Return values

I S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

|'S_| O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480 _api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S_SUCCESS

Function executed successfully

Related functions

* is GetCaneralist() |23

Example 1

/! The canera has the device ID 1
Ul NT nDeviceld = 1;

I'S_DEVI CE_I NFO devi cel nf o;
menset (&devi cel nfo, 0, sizeof (I S_DEVICE | NFO));

INT nRet = is_Devicelnfo((H DS)(nDeviceld |

|' S USE_DEVI CE_I D),

|'S_DEVI CE_I NFO_CMD_GET_DEVI CE_| NFO,

(voi d*) &devi cel nf o,

if (nRet == | S_SUCCESS)

si zeof (devi cel nfo));

WORD wTenper ature = devi cel nfo. i nfoDevHeart beat . wTenper at ur e;

}
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4.3.17 is_DirectRenderer

A

o

USB 2.0
USB 3.0

Syntax

INT is_DirectRenderer (H DS hCam U NT nMde, void* pParam U NT nSize)
Description

The i s_Direct Render er () functions works under Linux only in OpenGL mode.

i s_Direct Renderer () provides a set of advanced rendering functions and allows inserting overlay data into the
camera's live image without flicker. The graphics card functions of the Direct3D library are supported under
Windows.

The second input parameter nvbde specifies the effect of the i s_Di r ect Render er () call

The value of the third parameter pPar amdepends on the mode selected with nMode: For example, when setting
the overlay size (nMode = DR_SET_OVERLAY_SI ZE), a pointer to an array of two values (x and y) is passed
(see code samples|z02). When you load a bitmap image (nMode = DR_LOAD OVERLAY_FROM FI LE), pParam

passes the path to the file (see code samples|zd5). The required parameters are illustrated in the sample codes at
the end of this section.

1. System requirements

¢ To use the Direct3D functionality, the appropriate version of the Microsoft DirectX Runtime has to be installed in
your PC.

¢ When you are using high-resolution cameras, the maximum texture size supported by the graphics card should
be at least 4096 x 4096 pixels. You can check the maximum texture size by reading out the
D3D_GET_MAX_OVERLAY_SI ZE parameter.
¢ The Direct3D mode automatically uses the Windows Desktop color depth setting for the display.
Please also read the notes on graphics cards which are provided in the System requirements| 561 chapter.
2. Displaying monochrome or raw data formats

To display monochrome or Bayer raw data in Direct3D, please set the appropriate constants using the
i s_Set Di spl ayMvde() [22 function.

The nCommand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pPar amrefers is specified in the nSi zeOf Par am
input parameter.

Input parameters

hCam Camera handle

= nMbde

DR_GET_SUPPORTED Returns either if Direct3D or OpenGL is supported by the
graphics card.
=I More details

e | S SET_DM DI RECT3D:
Tests if Direct3D is suppported.
e | S SET_DM OPENGL:
Tests if OpenGL is supported.
Example 2ot

DR_GET_OVERLAY_DC Direct3D only: Returns the device context (DC) handle to
the overlay area of the graphics card.
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hCam

DR_RELEASE_OVERLAY_DC

DR_GET_MAX_OVERLAY_SI ZE
DR_SET_OVERLAY_SI ZE
DR_GET_OVERLAY_S| ZE

DR_SET_OVERLAY_POSI TI ON
DR_GET_OVERLAY_KEY_COLOR

DR_SET_OVERLAY_KEY_COLOR

DR_SHOW OVERLAY

DR_H DE_OVERLAY
DR_ENABLE_SCALI NG

DR_ENABLE_| MAGE_SCALI NG

DR_DI SABLE_SCALI NG

DR_ENABLE_SEM _TRANSPARENT OVERLAY

Camera handle

=l More details

In Direct3D mode, the DR_GET_OVERLAY_DC mode
returns the device context (DC) handle of the overlay
area. Using this handle, it is possible to access the
overlay using the Windows GDI functionality. Thus, all
Windows graphics commands (e.g. Line, Circle,
Rectangle, TextOut) are available. To transfer the drawn
elements to the overlay, release the DC handle by calling
DR_RELEASE_OVERLAY_DC.

Example| 200

Direct3D only: Releases the device context (DC) handle.
=I More details

Using DR_RELEASE OVERLAY_DC, you can release the
DC handle and update the overlay data.

Example| 201

Returns the width x and height y of the maximum overlay
area supported by the graphics card. Example 205

Defines the size of the overlay area (default: current
camera image size). Example| 2o

Returns the size of the overlay area. (Sample: see
DR _SET_OVERLAY_SI ZE)

Defines the position of the overlay area. Example| 20

Returns the RGB values of the current key color (default:
black). Example | 205

Defines the RGB values of the key color.

=I More details

The key color specifies where the camera image will be
visible in the overlay area. For example: if you fill the
complete overlay with the key color, the whole camera
image will be visible. If you fill part of the overlay with a
different color, the camera image will be covered by the
overlay in those places.

The key color has no effect in semi-transparent mode!

Example| 202

Enables overlay display on top of the current camera
image. Example/202)
Disables overlay display. Example |20

Enables real-time scaling of the image to the size of the
display window. The overlay is scaled together with the
camera image. Example| 22

Direct3D only: Enables real-time scaling of the image to
the size of the display window. The overlay is not scaled.
(Sample: see DR_ENABLE_SCALI NG

Disables real-time scaling. Example | 202

Enables a semi-transparent display of the overlay area.

=I More details

In semi-transparent mode, the values of the camera
image and the overlay data are added up for each pixel.
Since black has the value 0, the complete camera image
will be visible if the overlay is black; if the overlay is white,
only the overlay will be visible. With all other colors, the
camera image will be visible with the overlay
superimposed.

The key color has no effect in semi-transparent mode!

Example| 202
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hCam

DR_DI SABLE_SEM _TRANSPARENT OVERLAY

DR_SET_VSYNC_AUTO

DR_SET_VSYNC_OFF

DR_SET_USER_SYNC

DR_GET_USER_SYNC_POSI TI ON_RANGE

DR_LOAD _OVERLAY_FROM FI LE

DR_CLEAR OVERLAY

DR_STEAL_NEXT_FRAVE

DR_SET_STEAL_FORMAT

DR_GET_STEAL_FORMAT
DR_SET_HWAD
DR_CHECK_COWPATI BI LI TY

DR_GET_OVERLAY_DATA
DR_UPDATE_OVERLAY_DATA

pPar am

nSi ze

Camera handle

Disables the semi-transparent display of the overlay
area. Example| zo2)

Enables synchronization of the image display with the
monitor's image rendering. The image is displayed upon
the monitor's next VSYNC signal. Example | 203

Disables image display synchronization. The image is
displayed immediately. Example 205

Direct3D only: Enables synchronization of the image
display with a monitor pixel row specified by the user.

=I More details

When displaying very large camera images, the auto
VSYNC function might not always optimally synchronize
image rendering. In this case, you can eliminate flicker by
manually setting a suitable position for synchronization.
The position needs to be determined individually, based
on the camera type and the graphics card.

Example 203

Direct3D only: Returns the minimum and maximum row
position for DR_SET_USER_SYNC. Example 205

Direct3D only: Loads a bitmap image (*.BMP file) into the
overlay area. If the bitmap image is larger than the overlay
area, the bitmap image is clipped. Example | 203

Deletes the data of the overlay area by filling it with black
color. Example 205

Copies the next image to the active user memory (Steal
function).
=I More details

Using the pPar amparameter, you specify when the
function should return:

* | S WAI T: The function waits until the image save is
complete.

e | S DONT_WAI T: The function returns immediately.
Example 203

Defines the color format for the Steal function.

-I More details

For a list of all available color formats, see the function
description for i s_Set Col or Mode() [s:5. The default is
I S CM BGRA8_PACKED (RGB 32).

Example 203

Returns the color format setting for the Steal function.
Example 203

Sets a new window handle for image output in Direct3D.
Example | 203)

Returns whether the graphics card supports the uc480
Direct3D functions. Example 205!

OpenGL only: Returns a pointer to the overlay.
OpenGL only: Updates the overlay.

Pointer to a function parameter, whose function depends
on nConmmand.

Size (in bytes) of the data object or array.

200
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Return values

When used with
DR _CHECK COWPATI BI LI TY

| S_DR_CANNOT _CREATE_SURFACE

| S_DR_CANNOT _CREATE_TEXTURE

| S_DR_CANNOT _CREATE_VERTEX_BUFFER
| S DR_CANNOT_GET_OVERLAY_DC

|' S_DR_CANNOT _LOCK_OVERLAY_SURFACE
| S DR_CANNOT_RELEASE_OVERLAY_DC

|' S DR_CANNOT_UNLOCK_OVERLAY SURFACE
|' S DR_DEVI CE_CAPS_| NSUFFI Cl ENT

| S_DR_DEVI CE_OUT_OF MEMORY

|' S DR_NOT_ALLOWED I LE_DC_| S_ACTI VE
|'S_| N\VALI D_CAVERA HANDLE

|'S_| N\VALI D_PARAVETER

| S_NO_SUCCESS
| S_NOT_SUPPORTED

| S_SUCCESS
|'S_TI MED_OUT

Related functions

e i s_SetDispl ayMde() |2
* i s_Set Col or Mbde() [=8

* is SetlmageMen() [ssn

* i s RenderBi t map() [27

Example Supported function
Ul NT nType = | S_SET_DM DI RECT3D;

if (is_DirectRenderer(mpMinVi ew >Cet Caner aHandl e(),

| S_DR_DEVI CE_CAPS_| NSUFFI Cl ENT

The graphics hardware does not fully support the uc480
Direct3D functions.

The image surface or overlay surface could not be
created.

The texture could not be created.

The vertex buffer could not be created.

Could not get the device context handle for the overlay.
The overlay surface could not be locked.

Could not release the device context handle for the
overlay.

The overlay surface could not be unlocked.

Function is not supported by the graphics hardware.
Not enough graphics memory available.

A device context handle is still open in the application.
Invalid camera handle

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

General error message

The camera model used here does not support this
function or setting.

Function executed successfully

A timeout occurred. An image capturing process could
not be terminated within the allowable period.

DR_GET_SUPPORTED,

(voi d*) & Type, sizeof (nType)) == | S_SUCCESS)

/1l Direct3D is supported

}
nType = I S_SET_DM OPENG_;

if (is_DirectRenderer(mpMinVi ew >Cet Caner aHandl e(),

DR_GET_SUPPORTED,

(voi d*) & Type, sizeof (nType)) == | S_SUCCESS)

{
/'l OpenG is supported
}

Example DC handle

/1 Get DC handle for Overlay
HDC hDC,

is_DirectRenderer (hCam DR _CGET_OVERLAY_DC, (void*)&hDC, sizeof (hDQ));

/'l Rel ease DC handl e

is_DirectRenderer (hCam DR _RELEASE OVERLAY_DC, NULL, NULL);
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Example overlay size and position

/'l Query maxi num size of overlay area
U NT Overl aySi ze[ 2] ;
is_DirectRenderer (hCam DR_CGET_MAX_OVERLAY_SI ZE,
(voi d*) Overl aySi ze, sizeof (Overl aySize));
INT nWdth = Overl aySi ze[ 0];
I NT nHei ght = Overl aySi ze[ 1] ;

/1 Set size of overlay area

U NT Si ze[ 2];

Si ze[ 0] = 100;

Size[1] = 120;

is_DirectRenderer (hCam DR_SET_OVERLAY_SI ZE,
(void*)Size, sizeof (Size));

/1 Set position of overlay area
U NT Position[2];
Position[0] = 20;
Position[1] = O;
is_DirectRenderer (hCam DR_SET_OVERLAY_POCSI Tl ON,
voi d*) Posi tion, sizeof (Position));

Example key color

/'l Get current key col or
U NT Overl ayKeyCol or[ 3];
is_DirectRenderer (hCam DR_GET_OVERLAY_KEY_COLCR,
(voi d*) Over | ayKeyCol or, si zeof (Overl ayKeyCol or));

I NT nRed = Overl ayKeyCol or[ 0] ;
INT nG een = Overl ayKeyCol or[ 1];
I NT nBlue = Overl ayKeyCol or[ 2] ;

/'l Set new key col or
Overl ayKeyCol or[ 0] = Get RVal ue(mrgbKeyCol or);
Overl ayKeyCol or[ 1] = Get Gval ue( m rgbKeyCol or);
Overl ayKeyCol or[ 2] = GetBVal ue(mrgbKeyCol or);
is_DirectRenderer (hCam DR_SET_OVERLAY_KEY_COLCR,
(voi d*) Over | ayKeyCol or, si zeof (Overl ayKeyCol or));

Example display

/1 Show overl ay
is_Direct Renderer (hCam DR_SHOW OVERLAY, NULL, NULL);

/1 Hi de overl ay
is_DirectRenderer (hCam DR_H DE_OVERLAY, NULL, NULL);

Example scaling

/1 Enabl e scaling
is_DirectRenderer (hCam DR _ENABLE SCALI NG NULL, NULL);

/1 Disable scaling
is_DirectRenderer (hCam DR _DI SABLE_SCALI NG NULL, NULL);

Example transparency

/1 Enabl e seni-transparent overlay
is_DirectRenderer (hCam DR _ENABLE_SEM _TRANSPARENT_OVERLAY, NULL, NULL);

/1 Disable seni-transparent overlay
is_DirectRenderer (hCam DR_DI SABLE_SEM _TRANSPARENT_OVERLAY, NULL, NULL);
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Example synchronization

/1 Enabl e auto-synchronization
is_DirectRenderer (hCam DR _SET_VSYNC AUTO, NULL, NULL);

/1 User defined synchronization: Query range and set position
U NT User Sync| 2] ;
is_DirectRenderer (hCam DR_CGET_USER _SYNC POSI TI ON_RANGCE,
(voi d*) User Sync, sizeof (UserSync));
INT Mn User Sync[ 0] ;
I NT Max User Sync[ 1] ;
I NT SyncPosi tion = 400;
is_DirectRenderer (hCam DR_SET_USER _SYNC,
voi d*) &SyncPosi tion, sizeof (SyncPosition));

/1 Disabl e synchronization
is_DirectRenderer (hCam DR _SET_VSYNC OFF, NULL, NULL);

Example overlay with BMP

/1 Load overlay fromBM file
is_DirectRenderer (hCam DR_LOAD OVERLAY_FROM FI LE,
(void*)"c:\test.bnmp”, NULL);

/1 Delete overlay area
is_DirectRenderer (hCam DR _CLEAR OVERLAY, NULL, NULL);

Example steal mode

/'l Get and set color node for inmage to be copied
I NT nCol or Mode;
is_DirectRenderer (hCam DR _GET_STEAL_FORVAT,
(voi d*) & Col or Mode, sizeof (nCol orMde));

nCol or Mode = | S_CM _MONCB;
is_DirectRenderer (hCam DR_SET_STEAL_FORVAT,
voi d*) & Col or Mbde, si zeof (nCol or Mbde));

/1 Copy inmage with function returning i mediately

INT nwait = IS DONT_WAIT;

i s_Direct Renderer(hCam DR_STEAL_NEXT_FRAME,
(void*)&nait, sizeof (wait));

Example window handle

/1 Set new wi ndow handl e for inage display
is_DirectRenderer (hCam DR_SET_HWAD,
(voi d*) &whd, sizeof (hwhd));

Example compatibility

/'l Check graphics card conpatibility
INT nRet = is_DirectRenderer (hCam DR_CHECK COVPATI BI LI TY, NULL,

if (nRet == | S_DR DEVI CE_CAPS_| NSUFFI Cl ENT )
/'l Graphics card does not support Direct3D

NULL) ;
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Example OpenGL under Linux

/1 OpenGL initialize

OPENGL_DI SPLAY di spl ay;

di spl ay. pDi spl ay = NULL;

di splay.nWndowm D = 0 /* w ndow id */

i s_InitCanera(&Cam (void*)&display);

Example under Linux (with usage of the Cairo library)

U NT Size[2] = { 480, 480 };
is_DirectRenderer (hCam DR_SET_OVERLAY_SI ZE, (void*)Size, sizeof (Size));

char *pOverl ayBuffer;
i s_DirectRenderer(hCam DR _GET_OVERLAY_DATA, (voi d*)&pOverlayBuffer, sizeof(pOverlayBuffer));

cairo_surface_t *surface = O;
cairo_t *cr = 0;

int w h;
w = Size[0];
h = Size[1];

surface = cairo_image_surface_create_for_data(buffer, CAI RO FORVAT_ARGB32, w, h, w* 4);
cr = cairo_create(surface);
cairo_set _line_width (cr, 6);
cairo_rectangle (cr, 12, 12, 232, 70);
cairo_new sub_path (cr); cairo_arc (cr, 64, 64, 40, 0, 2* 3.14);
cairo_new sub_path (cr); cairo_arc_negative (cr, 192, 64, 40, 0, -2*3.14);
cairo_set _fill_rule (cr, CAIROFILL_RULE EVEN ODD);
cairo_set_source_rgb (cr, 0, 0.7, 0); cairo_fill_preserve (cr);
cairo_set_source_rgb (cr, 0, 0, 0); cairo_stroke (cr);
cairo_translate (cr, 0, 128);
cairo_rectangle (cr, 12, 12, 232, 70);
cairo_new sub_path (cr); cairo_arc (cr, 64, 64, 40, 0, 2*3.14);
cairo_new sub_path (cr); cairo_arc_negative (cr, 192, 64, 40, 0, -2*3.14);
cairo_set _fill_rule (cr, CAIROFILL_RULE_W NDI NG ;
cairo_set_source_rgb (cr, 0, 0, 0.9); cairo_fill_preserve (cr);
cairo_set_source_rgb (cr, 0, 0, 0); cairo_stroke (cr);
cairo_select_font_face (cr, "Sans", CAl RO _FONT_SLANT_NORMAL,

CAl RO_FONT_WEI GHT_BOLD ) ;
cairo_set_font_size (cr, 90.0);
cairo_nove_to (cr, 10.0, 135.0);
cairo_show text (cr, "Hello");
cairo_nove_to (cr, 70.0, 165.0);
cairo_set_font_size (cr, 150.0);
cairo_text_path (cr, "uc480");
cairo_set_source_rgb (cr, 0.5, 0.5, 1);
cairo_fill _preserve (cr);
cairo_set_source_rgb (cr, 0, 0, 0);
cairo_set_line_width (cr, 2.56);
cairo_stroke (cr);
/* draw hel ping |ines */
cairo_set_source_rgba (cr, 1, 0.2, 0.2, 0.6);
cairo_arc (cr, 10.0, 135.0, 5.12, 0, 2*3.14);
cairo_close_path (cr);
cairo_arc (cr, 70.0, 165.0, 5.12, 0, 2*3.14);
cairo_fill (cr);
cairo_destroy (cr);
cairo_surface_destroy (surface);

/1 update overl ay
i s_Direct Renderer (hCam DR _UPDATE _OVERLAY_DATA, NULL, 0);

Sample programs

* uc480DirectRenderer
* uc480Steal
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4.3.18 is_DisableEvent

8,

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_Disabl eEvent (H DS hCam | NT whi ch)

Description

Using i s_Di sabl eEvent (), you disable the event indicated here. The event (e.g. image capture completed) will
usually still occur, but will no longer trigger an event signal. Disabled events are no longer signaled to the
application. You can re-enable the desired event using i s_Enabl eEvent () 209 See alsoi s_| ni t Event () [z,

Input parameters

hCam

Camera handle

whi ch

ID of the event to be disabled. See also
i s_Enabl eEvent () [208)

Return values

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I S_| NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions

* i s_Enabl eEvent () (208

* Windows only:i s_| nit Event () [z
* Windows only:i s_Exi t Event () [
* Linuxonly:i s_Wai t Event () [s5
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4.3.19 is_EdgeEnhancement

A

o

USB 2.0
USB 3.0

Syntax

I NT i s_EdgeEnhancenent (H DS hCam U NT nCommrand, voi d* pParam Ul NT cbSi zeOf Par am
Description

This function enables/disables a software edge filter.

Due to Bayer format color conversion, the original edges of a color image may easily become blurred. By enabling
the digital edge filter, you can optimize edge representation. This function causes a higher CPU load.

The nConmand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a

variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

The following function is obsolete by the i s_ EdgeEnhancenent () function:

* i s_Set EdgeEnhancenent ()
See also Obsolete functions| s/

Input parameters

hCam Camera handle
= nCommand
| S_EDGE_ENHANCEMENT_CMD_GET_RANGE R’fe‘ﬁturns the range of the edge enhancement (Example 1
207)
|'S_EDGE_ENHANCEMENT_CVD_GET_DEFAULT Returns the standard value of the edge enhancement
(Example 2|27
| S_EDGE_ENHANCEMENT_CVD_GET R’fe‘ﬁturns the current set edge enhancement (Example 3
207)
| S_EDGE_ENHANCEMENT_CMD_SET Sets the edge enhancement (Example 4/z07)
0: no edge enhancement
pPar am Pointer to a function parameter, whose function depends
on nConmmand.
cbSi zeOf Par am Size (in bytes) of the memory area to which pPar am
refers.

Return values

I S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

I S NO_SUCCESS General error message
| S SUCCESS Function executed successfully

Related functions

* i s_Set Col or Mode() [a)
* is_SetCol or Converter() [as
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Example 1

U NT nRange[ 3] ;
Zer oMenor y( nRange, si zeof (nRange));

INT nRet = is_EdgeEnhancenent (m _hCam
| S_EDGE_ENHANCEMENT_CMD_GET_RANGE,
(voi d*) nRange,

si zeof (nRange)

);

if (nRet == | S_SUCCESS)

{
U NT nEdgeEnhancenent M n = nRange[ 0] ;
U NT nEdgeEnhancenent Max = nRange[1];
U NT nEdgeEnhancenent| nc = nRange[ 2] ;

}

Example 2

U NT nDef aul t;

INT nRet = is_EdgeEnhancenent (m _hCam
| S EDGE_ENHANCEMENT_CMVD_GET_DEFAULT,
(voi d*) &bDef aul t,

si zeof (nDef aul t)

)i
Example 3

U NT nEdgeEnhancenent ;

INT nRet = is_EdgeEnhancenent (m _hCam
| S_EDGE_ENHANCEMENT_CMD_GET,
(voi d*) & EdgeEnhancenent ,

si zeof (nEdgeEnhancenent)

)
Example 4

U NT nEdgeEnhancenent = 4;

INT nRet = is_EdgeEnhancenent (m _hCam
| S_EDGE_ENHANCEMENT_CMD_SET,
(voi d*) &EdgeEnhancenent ,

si zeof (nEdgeEnhancenent)

)
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4.3.20 is_EnableAutoExit

H

By
USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_Enabl eAutoExit (H DS hCam | NT nhbde)

Description

i s_Enabl eAut oExi t () enables automatic closing of the camera handle after a camera has been removed on-the-fly.
Upon closing of the handle, the entire memory allocated by the driver will be released.

Input parameters

hCam

Camera handle

= nMbde

| S ENABLE_AUTO EXI T

Enables automatic closing

| S DI SABLE_AUTO EXI T

Disables automatic closing

| S_GET_AUTO EXI T_ENABLED

Returns the current setting

Return values

Current setting when used together
withl S_GET_AUTO_EXI T_ENABLED

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions

e is ExitCanera() [«

208
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4.3.21 is_EnableEvent

Syntax

)

USB 2.0
USB 3.0

INT is_Enabl eEvent (H DS hCam | NT whi ch)

Description

Using i s_Enabl eEvent (), you release an event object. Following the release, the event messages for the
created event object are enabled. Depending on the operating system different functions are to call.

Windows .
[ ]

Linux .

Input parameters

Event has to be provided by the application program
Event has to be declared by i s_| ni t Event () |27
Event has to be activated by i s_Enabl eEvent ()

You have to wait for the event in the application program by Wi t For Si ngl eCbj ect or
Wai t For Mul ti pl eCbj ect

Event has to be deactivated by i s_Di sabl eEvent () [z05
Event has to be logged off by i s_Exi t Event () |24

Event has to be provided by the uc480 API

Event has to be activated by i s_Enabl eEvent ()

You have to wait for the event by i s Wi t Event () |5
Event has to be deactivated by i s_Di sabl eEvent () |20

hCam Camera handle

= whi ch: ID of the event to be released.

| S_SET_EVENT_AUTOBRI GHTNESS_FI NI SHED The automatic brightness control in the run-once mode is
completed.

| S_SET_EVENT_CAMERA MEMORY In the camera memory mode an image acquisition

iteration is finished.

| S SET_EVENT_CAPTURE_STATUS There is an information about image capturing available.

This information can be requested by

i s CaptureStatus() lal

Note that this event replaces the former

| S SET_EVENT TRANSFER_FAI LED from previous
versions.

| S_SET_EVENT_CONNECTI ONSPEED_CHANGED The connection speed of a USB 3 DCx camera changed

from USB 2.0 to USB 3.0 or from USB 3.0 to USB 2.0.

| S_SET_EVENT_DEVI CE_RECONNECTED A camera initialized with i s_| ni t Caner a() [251and

disconnected afterwards was reconnected.

I S_ SET_EVENT_EXTTRI G An image which was captured following the arrival of a

| S SET_EVENT_FRAVE

trigger has been transferred completely.

This is the earliest possible moment for a new capturing
process. The image must then be post-processed by the
driver and will be available after the | S FRAME
processing event.

A new image is available.

I S SET_EVENT_NEW DEVI CE A new camera was connected.
This is independent of the device handle (hCam is
ignored).

| S_SET_EVENT_OVERLAY_DATA LOST Direct3D/OpenGL mode: Because of a re-programming

the parameters of the overlay are invalid. The overlay
must be draw new.
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hCam

ICamera handle

| S_SET_EVENT_REMOVAL

A camera was removed.
This is independent of the device handle (hCam is
ignored).

| S_SET_EVENT_REMOVE

A camera initialized with i s_| ni t Caner a() |- was
disconnected.

| S_SET_EVENT_SEQ

The sequence is completed.

| S_SET_EVENT_STATUS_CHANGED

Linux only:

The availability of a camera has changed, e.g. an
available camera was opened.

| S SET_EVENT_STEAL

An image extracted from the overlay is available.

| S_SET_EVENT_WB_FI NI SHED

The automatic white balance control is completed.

Return values

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I S_| NVALI D_PARAMETER

One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions

* i s_Disabl eEvent () [0

* Windows only: i s_I ni t Event () [z
* Windows only: i s_Exi t Event () [z

* Linux only: i s_\ai t Event () [ss

Example Windows

HANDLE hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);
is_InitEvent (hCam hEvent, |S_SET _EVENT_FRAME);

i s_Enabl eEvent (hCam | S SET_EVENT_FRAME) ;

i s_FreezeVideo(hCam | S_DONT_WAIT);

DWORD dwRet = Wi t For Si ngl eObj ect (hEvent,

if (dwRet == WAI T_TI MEQUT)
/* wait timed out */
}
else if (dwRet == WAI T_OBJECT_0)

/* event signalled */

}
i s_Di sabl eEvent (hCam | S_SET_EVENT_FRAME) ;
i s_ExitEvent(hCam |S_SET_EVENT_FRAME) ;

Cl oseHandl e( hEvent);
Example Linux

i s_Enabl eEvent (hCam | S_SET_EVENT_FRAME) ;

is_FreezeVideo(hCam |S DONT_WAIT);

1000) ;

INT nRet = is_VaitEvent(hCam |S_SET_EVENT_FRAME, 1000);

if (nRet == | S_TIMED _QUT)
/* wait tinmed out */

}

else if (nRet == | S_SUCCESS)

/* event signalled */

}
i s_Di sabl eEvent (hCam | S_SET_EVENT_FRAME) ;

Sample programs
* SimpleLive (C++)
® uc480Event (C++)
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4.3.22 is_EnableMessage

M 8)

USB 2.0
USB 3.0

-

Syntax

I NT i s_Enabl eMessage (H DS hCam | NT which, HAWD hwd)
Description

Using i s_Enabl eMessage(), you can enable Windows messages. If a particular event occurs, the messages
are sent to the application.

Each message is structured as follows:
* Message: | S_uc480_MESSAGE
* wPar am Event (see table)

* | Par am DCx camera handle associated with the message

You have to deactivate Windows messages with hWwhd == NULL before you free the uc480 API library. Otherwise
the application may not close properly.

Input parameters

hCam Camera handle

=1 whi ch: ID of the message to be enabled/disabled

| S_FRAME A new image is available.

I S_SEQUENCE The sequence is completed.

I S_CAPTURE_STATUS An error occurred during the data transfer, see

i s_CaptureStatus(). [vd

The parameter | S CAPTURE_STATUS replaces the
previous parameter | S TRANSFER FAI LED.

The parameter | S TRANSFER FAI LED was moved into
the new header file uc480_depr ecat ed. h, which
contains all obsolete function definitions and constants. If
necessary the header file uc480_depr ecat ed. h can
be included in addition to the header file uc480. h.

| S_TRI GGER An image which was captured following the arrival of a

trigger has been transferred completely.

This is the earliest possible moment for a new capturing
process. The image must then be post-processed by the
driver and is available after the | S_FRAME message has
occurred.

| S_DEVI CE_REMOVED A camera initialized with i s_| ni t Caner a() [251was

disconnected.

|'S_DEVI CE_RECONNECTED A camera initialized with i s_| ni t Caner a() [51and

disconnected afterwards was reconnected.

I'S_NEW DEVI CE A new camera was connected.
I'S_DEVI CE_REMOVAL A camera was removed.

|'S_WB_FI NI SHED Automatic white balance control is completed (only if this

control was started using the | S_ SET_AUTO _WB_ONCE
function).

I'S_AUTOBRI GHTNESS_FI NI SHED Automatic brightness control is completed (only if this
control was started using the
| S_SET_AUTO BRI GHTNESS_ONCE function).
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hCam

Camera handle

| S_CAVERA_NMEMORY

In the camera memory mode an image acquisition
iteration is finished.

I S_CONNECTI ONSPEED_CHANGED

The connection speed of a USB 3 DCx camera changed
from USB 2.0 to USB 3.0 or from USB 3.0 to USB 2.0.

hwhd

Application window for receiving the message.
NULL disables the message designated by the which
parameter.

Return values

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I S_| NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions
e is InitEvent() [z®

212
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4.3.23 is_ExitCamera
USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax

INT is_ExitCanera (H DS hCam)
Description

i s_ExitCanera() disables the hCamcamera handle and releases the data structures and memory areas taken
up by the DCx camera. Image memory allocated using the i s Al | ocl mageMen() |17 function which has not

been released yet is automatically released.

We recommend that you call the following functions only from a single thread in order to avoid unpredictable

behaviour of the application.

e is InitCanera() [z

* i s_SetDi spl ayMde() [=2

* is ExitCanera() |zl

See also Programming: Thread programming| «s2

Input parameters

hCam

Return values

| S_CANT_OPEN_REG STRY

| S_CANT_READ_REG STRY

| S ERROR_CPU_| DLE_STATES_CONFI GURATI ON
| S_| N\VALI D_CAVERA HANDLE

| S_| N\VALI D_PARAVETER

| S | O REQUEST FAI LED

| S_NO_| MAGE_MEM ALLOCATED
| S_NO_SUCCESS
| S_SUCCESS

Related functions

e is InitCanera()[z5
* i s_Enabl eAut 0EXi t () [0

Camera handle

Error opening a Windows registry key

Error reading settings from the Windows registry
The configuration of the CPU idle has failed.
Invalid camera handle

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_usb. sys) do not match.

The driver could not allocate memory.
General error message
Function executed successfully
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4.3.24 is_ExitEvent

USB 2.0
USB 3.0

3

Syntax

INT is_ExitEvent (H DS hCam | NT which)

Description

i s_ExitEvent () deletes an existing event object. After an event has been deleted, you can no longer enable it
by calling the i s_Enabl eEvent () 208 function.

Input parameters

hCam

Camera handle

whi ch

ID of the event to be deleted. See also i s_Enbal eEvent () [0,

Return values

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I S_| NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions
* i s_Enabl eEvent () [ 2
*is InitEvent() [z®

Example

Seealsoi s _ForceTrigger () [zh
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4.3.25 is_ExitimageQueue

a A

USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax
INT is_ExitlnageQueue (H DS hCam
Description

i s_Exitl mgeQueue() deletes a queue which has been initialized with i s I nitlnageQueue() [ and
discards all information about the order of queued images. The image memories will be unlocked. The memory
sequence itself persists and can be deleted withi s_C ear Sequence() [,

Input parameters

hCam Camera handle

Return values

I S | NVALI D CAMERA HANDLE Invalid camera handle
I S NO SUCCESS General error message
| S_SUCCESS Function executed successfully

Related functions
e is InitlnmgeQueue() |2
* i s Wit For Next | mage() [ssb
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4.3.26 is_Exposure

A

USB 2.0

USB 3.0
Syntax
INT is_Exposure (H DS hCam U NT nCommrand, voi d* pParam U NT cbSi zeOf Par am
Description

Using i s_Exposur e() you can query the exposure time ranges available in your camera, and set new exposure
times.

The nCommand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

1. Dependencies on other settings

The use of the following functions will affect the exposure time:
e is Pixel dock() [z

* is Set Opti mal CaneraTi mi ng() (s

* i s_SetFranmeRat e() [

* i s AQ () l¥ (if the image size is changed)

e i s _Set SubSanpl i ng() [N

* i s SetBinning() [=0
Changes made to the image size, the frame rate or the pixel clock frequency also affect the exposure time. For this
reason, you need to call i s_Exposur e() again after such changes.

2. New driver versions

Newer driver versions sometimes allow an extended value range for the exposure time setting. We recommend
querying the value range every time and set the exposure time explicitly.

Applying new settings

In freerun mode (i s_Capt ur eVi deo() [77), any modification of the exposure time will only become effective
when the next image but one is captured. In trigger mode (i s_Set Ext er nal Tri gger () [s27), the modification will
be applied to the next image. See also the Applying new parameters| 461 chapter.

Accuracy of the exposure time setting

The increments for setting the exposure time (I S_ EXPOSURE_CVD_GET_EXPOSURE_RANGE | NC) depend on the
sensor's current timing settings (pixel clock, frame rate). The smallest increment usually corresponds to the
duration of one pixel row, which is the time it takes the sensor to read out one pixel row.

You can query the actual exposure time setting with the | S EXPOSURE_CVD_GET_EXPOSURE parameter.

Some sensors allow setting the exposure time in smaller increments. Using the | S EXPOSURE_CMD_GET_CAPS
parameter, you can check whether your sensor supports this function.

For minimum and maximum exposure times as well as other sensor-based dependencies, please refer to the
Camera and sensor datal s chapter.

Rounding errors from increments

When calculating a new exposure time based on the returned increment, note that calculations with floating point
values in the PC will always be subject to rounding errors. Therefore, an addition or subtraction of the
n* | NCREMENT value might not always produce the exact desired result. In this case, the uc480 API rounds down
the floating point value and sets the exposure time to the next lower value.

You can avoid this behavior by additionally adding the value | NCREMVENT/ 2. f (half increment) when calculating
with n* | NCREMENT. This ensures that the desired value will be set even after rounding.
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Older uc480 exposure time functions

The following uc480 API commands are obsolete by the i s_Exposur e() function:

* i s_Cet Exposur eRange()
® is_Set ExposureTi me()
See also Obsolete functions| =7

Input parameters

hCam

=1 nConmand
| S EXPOSURE_CVD GET_CAPS

| S_EXPOSURE_CMD_GET_EXPOSURE_DEFAULT

| S_EXPOSURE_CMD_GET_EXPOSURE

| S_EXPOSURE_CMD_GET_EXPOSURE_RANGE_M N

| S_EXPOSURE_CMD_GET_EXPOSURE_RANGE_MAX

| S_EXPOSURE_CMD_GET_EXPOSURE_RANGE_| NC

| S_EXPOSURE_CMD_GET_EXPOSURE_RANGE

| S_EXPOSURE_CMD_GET_FI NE_| NCREVENT _RANGE
M N

Camera handle

Returns the supported function modes.
=I More details

e pPar am Pointer to bit mask of type Ul NT
In the bit mask, the status flags from
EXPOSURE_CAPS| 215 are returned.

* nSi zeO Par am 4
Example 1|20

Returns the default setting for the exposure time.
=I More details

e pPar am Pointer to variable of type doubl e returning
the default value.

* nSi zeO Param 8

Returns the currently set exposure time (in ms).

=I More details

e pPar am Pointer to variable of type doubl e returning
the current value.

* nSi zeOf Param 8

Returns the minimum exposure time.

=I More details

e pPar am Pointer to variable of type doubl e returning
the minimum value.

* nSi zeO Param 8

Returns the maximum exposure time.

=I More details

e pPar am Pointer to variable of type doubl e returning
the maximum value.

* nSi zeOf Param 8

Returns the exposure time increment.

=I More details

e pPar am Pointer to variable of type doubl e returning
the increment.

* nSi zeO Param 8

Returns the exposure time range.
=I More details
e pPar am Pointer to array of type doubl e returning

the minimum and maximum values and the increment
(in exactly this order).

* nSi zeOf Par am 24

Returns the minimum exposure time in fine increments
for some sensors.

=l More details
e pPar am Pointer to variable of type doubl e returning
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hCam

| S_EXPOSURE_CMD_GET_FI NE_| NCREVENT _RANGE

MAX

| S_EXPOSURE_CVD_GET_FI NE_I NCREVENT _RANGE

I NC

| S_EXPOSURE_CVMD_GET_FI NE_I NCREMENT _RANGE

| S_EXPOSURE_CMD_SET_EXPOSURE

IS
IN

Camera handle

the minimum value.
e nSi zeOf Param 8

Example 2|26

Returns the maximum exposure time in fine increments

for some sensors.

=I More details

e pPar am Pointer to variable of type doubl e returning
the maximum value.

* nSi zeOf Param 8

Returns the exposure time increment in fine increments
for some sensors.

=l More details

e pPar am Pointer to variable of type doubl e returning
the increment.

* nSi zeOf Param 8

Returns the exposure time range in fine increments for
some Sensors.

=I More details

e pPar am Pointer to array of type doubl e returning
the minimum and maximum values and the increment
(in exactly this order).

* nSi zeOf Param 24

Example 3|20

Sets the exposure time (in ms).
=I More details

e pParam Pointer to variable of type doubl e that
passes the value to be set.
After setting the exposure time this value contains the
actually set exposure time. Depending on the sensor
the set exposure time may vary slightly from the
desired exposure time.

* nSi zeOr Param 8

If 0 is passed, the exposure time is set to the maximum
value of 1/frame rate.

EXPOSURE_CMD_GET_LONG _EXPOSURE_RANGE_M) Returns the minimum long exposure time.

-I More information

® pParan Pointer to variable of type doubl e returning the
minimum value.

® nSizeOf Parami 8

I S_EXPCSURE_CMD_GET_LONG_EXPOSURE_RANGE_M) Returns the maximum long exposure time.

AX

| S_EXPOSURE_CMD_GET_LONG EXPOSURE_RANGE |
NC

| S_EXPOSURE_CMD_GET_LONG_EXPOSURE_RANGE

=l More information

® pParan Pointer to variable of type doubl e returning the
maximum value.

® nSizeOf Parami 8
Returns the increments for long exposure.
=I More information

® pParan Pointer to variable of the type doubl e returning
the increment.

® nSi zeCOf Param 8
Returns the value range for long exposure.
=I More information

® pParan Pointer to an array of the type doubl e
returning the minmum and maximum values and the
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hCam

Camera handle

increment.
® nSi zeOf Parani 24

I S_EXPCSURE_CMD_GET_LONG_EXPCSURE_ENABLE |Returns the current settings for long exposure.

=I More information
pval 1: returns the current setting

I S_EXPCSURE_CMD_SET_LONG_EXPOSURE_ENABLE |Enables/Disables long exposure.

pPar am

cbSi zeOf Par am

=I More information
pval 1 =1 enables control, 0 disables control

Pointer to a function parameter, whose function depends
on nConmmand.

Size (in bytes) of the memory area to which pPar am
refers.

Contents of the EXPOSURE_CAPS structure

| NT | S_EXPOSURE_CAP_EXPOSURE The exposure time setting is supported
I NT I S_EXPOSURE_CAP_FI NE_I NCREMENT Fine exposure time increments are supported
| NT | S_EXPOSURE_CAP_LONG EXPOSURE Long time exposure is supported

Return values

| S_CANT_OPEN_DEVI CE

| S_CANT_COVMUNI CATE_W TH_DRI VER

| S | NVALI D_CAVERA TYPE

| S_| N\VALI D_CAVERA HANDLE
| S_| N\VALI D_MODE

I S_I NVALI D_PARAMETER

| S | O REQUEST FAI LED

| S_NO_SUCCESS
| S_NOT_CALI BRATED
| S_NOT_SUPPORTED

| S_SUCCESS
|'S_TI MED_OUT

Related functions

* i s_SetFrameRat e() |
* is Pixel dock() [z

* i s Set Opti mal CaneraTi mi ng() s

* i s Set Aut oPar anet er () [0

* i s_Aut oPar anet er () |17
* i s_Set Hardwar eGai n() =5

An attempt to initialize or select the camera failed (no camera
connected or initialization error).

Communication with the driver failed because no driver has been
loaded.

The camera type defined in the .ini file does not match the current
camera model.

Invalid camera handle
Camera is in standby mode, function not allowed

One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

An |0 request from the uc480 driver failed. Possibly the versions of
the uc480_api . dl | (API) and the driver file (uc480_usb. sys) do
not match.

General error message
The camera does not contain any calibration data.

The camera model used here does not support this function or
setting.

Function executed successfully

A timeout occurred. An image capturing process could not be
terminated within the allowable period.
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Example 1
U NT nCaps = O;

INT nRet = is_Exposure(mhCam |S_EXPOSURE _CMD GET_CAPS, (voi d*)&nCaps,

if (nRet == | S_SUCCESS)
if (nCaps & | S_EXPOSURE_CAP_FI NE_I NCREMENT)
/'l Fine increnent supported

}
Example 2

doubl e dbl M n, dbl Max, dbl I nc;

INT nRet = is_Exposure(m hCam
| S_EXPOSURE_CMD_GET_FI NE_| NCREMENT_RANGE_M N,
(voi d*) &bl M n,
si zeof (dbl M n)

INT nRet = is_Exposure(m hCam
| S_EXPOSURE_CMD_GET_FI NE_| NCREMENT_RANGE_MVAX,
(voi d*) &bl Max,
si zeof (dbl Max)

INT nRet = is_Exposure(m hCam
I S_EXPOSURE_CMD_GET_FI NE_I NCREMENT_RANGE_| NG,
(voi d*) &bl I nc,
si zeof (dbl I nc)

)
Example 3

doubl e dbl Range[ 3] ;
doubl e dbl M n, dbl Max, dbl I nc;

INT nRet = is_Exposure(m hCam
| S_EXPOSURE_CMD_GET_FI NE_| NCREVENT_RANGE,
(voi d*) dbl Range,
si zeof (dbl Range)
)i

si zeof (nCaps) ) ;

if (nRet == |'S_SUCCESS)
dbl M n = dbl Range[ 0] ;
dbl Max = dbl Range[ 1] ;
dbl I nc = dbl Range[ 2] ;

}
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4.3.27 is_ForceTrigger

A

il
USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
INT is_ForceTrigger (H DS hCam
Description

You can use is_ForceTrigger() to force a software-controlled capture of an image while a capturing process
triggered by hardware is in progress. This function can only be used if the triggered capturing process was started
using the IS_DONT_WAIT parameter.

Input parameters

hCam Camera handle

Return values

I S CANT_COVMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver
has been loaded.

I S_CANT_OPEN _DEVI CE An attempt to initialize or select the camera failed (no
camera connected or initialization error).

I'S | NVALI D CAMERA HANDLE Invalid camera handle

I S_| NVALI D_PARAMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

'S | O REQUEST_FAI LED An |0 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S _NO_SUCCESS General error message
I S _SUCCESS Function executed successfully

Related functions
* is_FreezeVideo() [z

* i s_CaptureVideo() [wn
* i s SetExternal Trigger () [

Example

Enable trigger and wait 1 second for the external trigger. If no trigger signal has arrived, force an exception using
is_ForceTrigger().

HANDLE hEvent = CreateEvent (NULL, TRUE, FALSE, "");
if ( hEvent != NULL )
{
is_InitEvent(hCam mhEvent, |S_SET_EVENT_FRAME);
i s_Enabl eEvent (hCam | S_SET_EVENT_FRAME) ;

i s_SetExternal Trigger(hCam IS _SET_TRIGGER H _LO);
is_FreezeVideo(hCam |S_DONT_WAIT);

if (WaitForSingl elbj ect(mhEvent, 1000) != WAI T_OBJECT_O)

{
/1 No trigger has been received, so force image capture
is_ForceTrigger(hCam;

}

i s_Di sabl eEvent (hCam | S_SET_EVENT_FRAME) ;
i s_ExitEvent(hCam | S_SET_EVENT_FRAME) ;
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4.3.28 is_FreelmageMem

A

o

USB 2.0
USB 3.0

Syntax

INT is_Freel mageMem (H DS hCam char* pclmgMem | NT id)

Description

i s_Freel mageMen() releases an image memory that was allocated using i s Al | ocl mageMem() ls71 and

removes it from the driver management.

If the memory was not allocated using an SDK function, you need to call i s_Fr eel mageMen() as well. Otherwise,
there may be errors when the driver keeps trying to access this memory.

This does however not release the memory. So you need to make sure that the memory will be released again.

Input parameters

hCam Camera handle

pcl mgivem Points to the starting address of the memory (e.g. set in the
i s Al ocl mageMen() |17 function)

id ID of this memory

Return values

| S_CANT_ADD_TO SEQUENCE

| S_CANT_CLEANUP_MEMORY
| S_CANT_COWVMUNI CATE_W TH_DRI VER

| S_CANT_OPEN_DEVI CE

|'S_| N\VALI D_CAVERA HANDLE
|'S_I N\VALI D_MEMORY_POI NTER
|'S_| N\VALI D_PARAVETER

|'S_| O REQUEST FAI LED

| S_NO_SUCCESS
| S_SUCCESS

Related functions

e is Allocl mageMen() |17

The image memory is already included in the sequence
and cannot be added again.

The driver could not release the allocated memory.

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

Invalid camera handle
Invalid pointer or invalid memory ID

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480 _api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

General error message
Function executed successfully
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4.3.29 is_FreezeVideo

8

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_FreezeVideo (H DS hCam |INT Wiit)

Description

i s_FreezeVi deo() acquires a single image from the camera. In DIB mode, the image is stored in the active
image memory. If ring buffering is used in DIB mode, the captured image is transferred to the next available image

m emory of the sequence. Once the last available sequence memory has been filled, the sequence event or
message will be triggered.

In Direct3D or OpenGL mode, the is directly copied to the graphics card buffer and then displayed.

Image capture will be started by a trigger if you previously enabled the trigger mode using
i s SetExternal Trigger() /0. A hardware triggered image acquisiion can be cancelled using
i s_StopLi veVi deo() |ss5if exposure has not started yet.

For further information on the image capture modes of the DCx camera, see the How to proceed: Image capture
[124) section.

Input parameters

hCam Camera handle

= Wi t

I'S_DONT_VWAI'T Timeout value for image capture (see also the How to
IS WAI T proceed: Timeout values for image capture/ 35 section)
Time t

Return values

I S BAD _STRUCTURE_SI ZE An internal structure has an incorrect size.

I S_CANT_COMMUNI CATE_W TH_DRI VER  |Communication with the driver failed because no driver has been
loaded.

I'S_CANT_OPEN_DEVI CE An attempt to initialize or select the camera failed (no camera
connected or initialization error).

I S_CAPTURE_RUNNI NG A capturing operation is in progress and must be terminated before
you can start another one.

I S_I NVALI D_BUFFER_SI ZE The image memory has an inappropriate size to store the image in
the desired format.

I S_I NVALI D_CAMERA_TYPE The camera type defined in the .ini file does not match the current
camera model.

I S_I NVALI D_EXPOSURE_TI ME This setting is not available for the currently set exposure time.

I S_| NVALI D_CAMERA HANDLE Invalid camera handle

I S_| NVALI D_MEMORY_PO NTER Invalid pointer or invalid memory ID

I S_| NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I'S_| O_ REQUEST_FAI LED An 10 request from the uc480 driver failed. Possibly the versions of
the uc480_api . dl | (API) and the driver file (uc480_usb. sys) do
not match.

I'S_NO_ACTI VE_I M5_MEM No active image memory available. You must set the memory to

active using the i s_Set | rageMen() function or create a
sequence using the i s_AddToSequence() function.

I'S_NO _USB20 The camera is connected to a port which does not support the USB
2.0 high-speed standard.
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I S _NO_SUCCESS General error message

I'S_NOT_CALI BRATED The camera does not contain any calibration data.

| S_NOT_SUPPORTED The camera model used here does not support this function or
setting.

I'S_QUT_OF_MEMORY No memory could be allocated.

'S TI MED_OUT A timeout occurred. An image capturing process could not be
terminated within the allowable period.

| S SUCCESS Function executed successfully

I S_ TRANSFER_ERROR Transfer error. Frequent transfer errors can mostly be avoided by

reducing the pixel rate.

Related functions

i s_HasVi deoSt art ed() [z

i s_1 sVi deoFi ni sh() [

i s_Set External Trigger () |7

i s_ForceTrigger () [z

i s_CaptureVi deo() 177

i s_Set Ti neout () [ zsh

i s_CaptureStatus() [

Example

Enable trigger mode, set high-active flash mode and capture an image:
i s_Set External Trigger(hCam |S_SET_TRI GGER_SOFTWARE) ;

/1 Set the flash to a high active pulse for each image in the trigger node
U NT nMdde = | O FLASH MODE_TRI GGER_HI _ACTI VE;
is_ |QmhCam 1S |0 CVD FLASH SET_MODE, (voi d*)&lMde, sizeof (nM€de));

is_FreezeVideo(hCam |S WAIT);
Sample programs

SimpleAcquire (C++)
uc480C# Demo (C#)

224 © 2013 Thorlabs GmbH



4 Programming (SDK)

4.3.30 is_GetActivelmageMem

A

o

Syntax

USB 2.0
USB 3.0

INT is_GetActivel mageMem (H DS hCam char** ppcMem | NT* pnl D)

Description

i s_GetActivel nageMent() returns the pointer to the starting address and the ID number of the active image

memory.

If a Direct3D mode is active and image memory was nevertheless allocated, the pointer to the image memory and
its ID will be returned. However, in Direct3D mode, the image will not be copied automatically to this image

memory.
Input parameters

hCam
ppchMem

pnl D

Return values

| S_CANT_COVMUNI CATE_W TH_DRI VER
| S_CANT_OPEN_DEVI CE

| S_| N\VALI D_CAVERA HANDLE
| S_| N\VALI D_MEMORY_POI NTER
| S_| N\VALI D_PARAVETER

| S | O REQUEST FAI LED

| S_NO_SUCCESS
| S_SUCCESS

Related functions

e is Al ocl mageMen() (159

* is_GetlmageMen() [z

* is_ SetlmageMenm() [=h

* is Set All ocat edl mageMen() zoh

Camera handle

Returns the pointer to the starting address of the active
image memory.

Returns the ID of the active image memory.

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

Invalid camera handle
Invalid pointer or invalid memory ID

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

General error message
Function executed successfully
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4.3.31 is_GetActSeqBuf

A

o

USB 2.0
USB 3.0

Syntax

INT is_GetAct SeqBuf (H DS hCam | NT* pnNum
char** ppcMem char** ppcMenliast);

Description

Using i s_Get Act SeqBuf (), you can determine the image memory which is currently used for capturing an
image (ppcMenm) or the image memory that was last used for capturing an image ( ppcMeniast). This function
is only available if you have enabled ring buffering.

All input parameters of a function have to be initialized with valid values before the function is called; this also
applies to parameters that are not used. Variables can be preset with '0', for example. For unused parameters, the
NULL pointer has to be passed.

This number is not the ID of the image memory that was allocated using the i s_Al | ocl mageMeny) |57 function,
but the running number from the order in which memory was allocated by the i s AddToSequence() st function.

Input parameters

hCam Camera handle

pnNum Contains the number of the image memory currently used for image capturing.
If image capturing is already in progress when i s_Get Act SeqBuf () is
called, pnNumwill return the value 0 until the sequence arrives at the first image
memory again.

ppcivem Contains the starting address of the image memory currently used for image
capturing.

ppchMeniast Contains the starting address of the image memory last used for image
capturing.

Return values

I S_CANT_COVMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver
has been loaded.

I S_CANT_COPEN_DEVI CE An attempt to initialize or select the camera failed (no
camera connected or initialization error).

| S | NVALI D_CAVERA HANDLE Invalid camera handle

I S_| NVALI D_MEMORY_PO NTER Invalid pointer or invalid memory ID

I S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S | O REQUEST FAI LED An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S NO_SUCCESS General error message
| S SEQUENCE LI ST_EMPTY The sequence list is empty and cannot be deleted.
| S SUCCESS Function executed successfully

Related functions
e i s _AddToSequence() [1sb
* is_GetlmageMen() |2
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4.3.32 is_GetAutolInfo

8

USB 2.0
USB 3.0

Syntax
INT is_GetAutolnfo (H DS hCam UC480_AUTO | NFO* pl nf 0)
Description

Using the i s_Get Aut ol nfo() function, you can query status information on the automatic image control
features. This information is written to the UC480_AUTO | NFOstructure.

For further information on automatic control, please refer to the Automatic image control| 45 chapter.

The status information returned in the UC480_AUTO | NFO structure is only valid if at least one of the auto control
feature has been enabled using i s_Set Aut oPar anet er () [=0%

Input parameters

hCam Camera handle
pi nfo UC480_AUTO | NFOstructure (see below)

Contents of the UC480_AUTO_INFO Structure

I NT

AUTO BRI GHT_STATUS
AUTO WB_STATUS
DWORD

Aut oAbi ity
AC_SHUTTER
AC_SENSOR_SHUTTER

AC_FRANMERATE
AC_SENSOR_FRAVERATE
AC GAI N
AC_SENSOR_GAI N

AC_SENSOR_AUTO
CONTRAST_CORRECTI ON

AC_SENSOR_AUTO_
CONTRAST_FDT_AQ

AC_SENSOR_AUTO
BACKLI GHT_COWP

AC_V\HI TEBAL
AC_SENSOR_W\B

sBrightCrl Status
sVBCt r| St at us
AShut t er Phot ontCaps

AGai nPhot ontCaps

AAnt i Fl i cker Caps

Sensor VBModeCaps

Supported auto control features
Auto exposure shutter is supported

The sensor's internal auto exposure shutter is
supported

Auto frame rate is supported
The sensor's internal auto frame rate is supported
Auto gain control is supported

The sensor's internal auto gain control is
supported

Auto contrast correction for automatic brightness
control is supported

Use of face detection as field of view for automatic
brightness control is supported

Backlight compensation for automatic brightness
control is supported

Auto white balance is supported

The sensor's internal auto white balance is
supported

Status of automatic brightness control, see below
Status of auto white balance, see below

Returns a bit mask containing all supported
photometry settings (fields of view) for auto
exposure shutter, see below.

Returns a bit mask containing all supported
photometry settings (fields of view) for auto gain
control, see below.

Returns a bit mask containing all supported anti
flicker settings for automatic control, see below.

Returns a bit mask containing all supported
settings for the sensor's auto white balance, see
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below.
DWORD reserved[ 8] Reserved space for extensions

Contents of the UC480_AUTO _INFO::AUTO_BRIGHT_STATUS Structure

| NT cur Val ue Current average brightness of the image (actual value); the
following rule applies independently of the image bit depth:
0 = black
255 = white
| NT curError Current control deviation (error)
| NT curController Current parameter value
AC SHUTTER Exposure time (shutter)
AC GAI N Gain
| NT curCtrl St at us Current control status
ACS_ADJUSTI NG Control is active.
ACS _FI NI SHED Control is completed.
ACS DI SABLED Control is disabled.

Contents of the UC480_AUTO_INFO::AUTO_WB_STATUS Structure

| NT curControll er Current white balance control
AC WB_RED CHANNEL Value of the red channel
AC_WVB_GREEN_CHANNEL Value of the green channel
AC VB _BLUE_CHANNEL Value of the blue channel

AUTO VB_CHANNEL_STATUS  |RedChannel See AUTO WB_CHANNEL_STATUS
AUTO VWB_CHANNEL_STATUS  |Gr eenChannel See AUTO W\B_CHANNEL_STATUS
AUTO VB_CHANNEL_STATUS Bl ueChannel See AUTO WB_CHANNEL_STATUS

Contents of the UC480_AUTO_INFO::AUTO_WB_STATUS::AUTO_WB_CHANNEL_STATUS Structure

I NT cur Val ue Current average grayscale value (actual value)
I NT curError Current control deviation (error)
| NT curCtrl Status Current control status

ACS_ADJUSTI NG Control is active.

ACS_FI NI SHED Control is completed.

ACS DI SABLED Control is disabled.

Status Flags in UC480_AUTO_INFO::AShutterPhotomCaps

AS_PM _NONE The entire field of view is used for metering.

AS_PM SENS_CENTER WEI GHTED Metering is based on the entire field of view, but gives
greater emphasis to the center area of the image.

AS PM SENS CENTER SPOT Only a small area in the image center is used for
metering.

AS_PM SENS_PORTRAI'T Metering is based on that part of the field of view that
corresponds to the portrait format.

AS_PM SENS L ANDSCAPE Metering is based on that part of the field of view that

corresponds to the landscape format.

Status Flags in UC480_AUTO_INFO::AGainPhotomCaps

AG_PM _NONE The entire field of view is used for metering.

AG_PM SENS_CENTER _WEI GHTED Metering is based on the entire field of view, but gives
greater emphasis to the center area of the image.
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AG_PM SENS CENTER_SPOT Only a small area in the image center is used for
metering.

AG_PM SENS_PORTRAI'T Metering is based on that part of the field of view that
corresponds to the portrait format.

AG_PM SENS_ LANDSCAPE Metering is based on that part of the field of view that

corresponds to the landscape format.

Status Flags in UC480_AUTO_INFO::AAntiFlickerCaps

ANTI FLCK_MODE_OFF Anti flicker function disabled.

ANTI FLCK_MODE_SENS_AUTO The anti flicker mode is selected automatically (50 or
60 Hz).

ANTI FLCK_MODE_SENS 50_FI XED The anti flicker mode is set to a fixed value of 50 Hz.

ANTI FLCK_MODE_SENS 60_FI XED The anti flicker mode is set to a fixed value of 60 Hz.

Status Flags in UC480_AUTO_INFO::SensorWBModeCaps

VB_MODE_DI SABLE Disables the sensor's auto white balance
V\B_MODE_AUTO Sensor automatically determines auto white balance
VB_MODE_ALL_PULLI'N Sensor automatically determines auto white balance

using the Gray World algorithm. This algorithm assumes
that the average color value in the scene is gray.

VIB_MODE_| NCANDESCENT_LAMP Sensor sets auto white balance to incandescent light

VB_MODE_FLUORESCENT_DL Sensor sets auto white balance to fluorescent light
(daylight type)

VB_MODE_OUTDOOR_CLEAR_SKY Sensor sets auto white balance to direct daylight

VB_MODE_OUTDOOR_CLOUDY Sensor sets auto white balance to cloudy sky

Return values

I S CANT_COVMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver
has been loaded.

I S_CANT_OPEN_DEVI CE An attempt to initialize or select the camera failed (no
camera connected or initialization error).

I'S | NVALI D CAMERA HANDLE Invalid camera handle

I S_| NVALI D_PARANMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S | O REQUEST_FAI LED An |0 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S _NO_SUCCESS General error message

I'S_NOT_SUPPORTED The camera model used here does not support this
function or setting.

| S_SUCCESS Function executed successfully

Related functions

* i s_Set Aut oPar amet er () [ =03
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4.3.33 is_GetBusSpeed

8,

USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax
I NT is_GetBusSpeed (H DS hCam)
Description

Using i s_Get BusSpeed(), you can query whether a camera is connected to a USB 2.0 or USB 3.0 host
controller. You can see in the uc480 Camera Manager below "General Information”| 761 which kind of USB host
controller are available on your PC.

Input parameters

hCam Camera handle

Return values

I S_| NVALI D_CAVERA HANDLE |Invalid camera handle

I S _NO_SUCCESS General error message

I S SUCCESS Function executed successfully

IS USB 10 The controller to which the camera is connected does not support USB 2.0.
IS USB 20 The camera is connected to a USB 2.0 controller.

I'S_USB_30 The camera is connected to a USB 3.0 controller.
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4.3.34 is_GetCameralnfo

A

i

USB 2.0
USB 3.0

Syntax
INT is_GetCaneralnfo (H DS hCam CAM NFO* pl nfo)
Description

i s_Get Camer al nfo() reads out the data hard-coded in the EEPROM and writes it to the data structure that
pl nf o points to.

The serial number or model name should not be used to find a specific camera (e.g. in order to control this specific
camera). If you use the serial number, the software may not find the serial number after exchanging the camera.
The model nhame can be changed when updating the camera driver.

Instead, we recommend identifying a camera by a fixed camera ID, the camera type or by the sensor ID (see
i s_Get Caner aLi st () [23%). The advantage of the camera ID is that you can set it manually. That means if you
exchange a camera, you can set the same camera ID for the new camera.

For technical reasons, the following values for CAM NFG: : Type are internally redirected to the same value:

| S_CAVERA_TYPE_UC480_USB_SE and | S_CAMERA_TYPE_UC480_USB_RE

You can use the parameter strSensorName of the i s_Get Sensor | nf o() |21 function to discern the camera
models DCU223x, DCU224x and DCC1240x.

Input parameters

hCam Camera handle
pl nfo Pointer to a CAM NFOdata structure

Contents of the CAMINFO Structure

char Ser No[ 12] Serial number of the camera

char I O 20] Manufacturer of the camera

char Ver si on[ 10] For USB cameras, this value indicates the USB board hardware
version (e.g. V2. 10)

char Dat e[ 12] System date of the final quality check (e.g. 01. 08. 2011
(DD.MM.YYYY))

unsi gned char Sel ect Camera ID

unsi gned char Type Camera type:
e | S_ CAMERA TYPE_UEYE_USB_SE: DCU223x, DCU224x and

DCC1240x

e | S CAMERA TYPE_UEYE_USB_LE: DCC1545M / DCC1645C
e | S CAMERA TYPE_UEYE_USB3_CP: DCC3240x
char Reser ved| 8] Reserved

Return values

| S | NVALI D_CAVERA HANDLE Invalid camera handle
I S NO_SUCCESS General error message
| S SUCCESS Function executed successfully

Related functions

e is CaneraStatus() [
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® i s _Get Sensorlnfo()
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4.3.35 is_GetCameralist

8

USB 2.0 USB 2.0

USB 3.0 USB 3.0
Syntax
I NT is_GetCanerali st (UC480_CAMERA LI ST* pucl)
Description

Using i s_Get Caner aLi st (), you can query information about the connected cameras. To get all information
that is available, you need to adjust the field size to the number of connected cameras. The following tables explain
the structures used for that purpose.

Input parameters

pucl Handle to the UC480_CAMERA LI ST structure

Contents of the UC480_CAMERA_LIST Structure

ULONG dwCount Has to be initialized with the number of cameras
connected to the system.

This value can be read out with
i s_Get Nunber O Canrer as() [z

UCA80_CAMERA_I NFO uci [ 1] Placeholder for 1 ... n UC480_CAMERA | NFOstructures

Contents of the UC480_CAMERA_LIST::UC480_CAMERA_INFO Structure

DWORD dwCaner al D Customizable camera ID. This ID is stored in the
camera and is persistent.
DWORD dwDevi cel D Internal device ID. This ID is generated by the driver

depending on order of connection and camera type. The
device ID is not persistent.

DWORD dwSensor | D Sensor ID
DWORD dwl nUse 1 = camera is being used.
0 = camera is not being used.
Char Ser No[ 16] Serial number of the camera
Char Model [ 16] Camera model
DWORD dwsSt at us Information for the status of the camera
DWORD dwReser ved[ 15] Reserved for later use

The serial number or model name should not be used to find a specific camera (e.g. in order to control this specific
camera). If you use the serial number, the software may not find the serial number after exchanging the camera.
The model name can be changed when updating the camera driver.

Instead, we recommend identifying a camera by a fixed camera ID, the camera type or by the sensor ID. The
advantage of the camera ID is that you can set it manually. That means if you exchange a camera, you can set the
same camera ID for the new camera.

Return values

| S ACCESS VI OLATI ON Not enough memory allocated for the
uUC480_ CAMERA LI ST structure

I S_CANT_COPEN_DEVI CE An attempt to initialize or select the camera failed (no
camera connected or initialization error).

I S_| NVALI D_PARANMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.
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I'S | O REQUEST_FAI LED An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl I (API) and the driver file
(uc480_ushb. sys) do not match.

I S NO SUCCESS General error message
I S_SUCCESS Function executed successfully

Related functions

* i s Get Nunber Of Carer as() |24

Example

/1 At |east one canera nust be avail able

I NT nNunCam

i f( is_GetNunberOf Caneras( & NunCam ) == | S_SUCCESS) {

if( nNunCam>= 1) {
/] Create new list with suitable size
UC480_CAMERA LI ST* pucl ;
pucl = (UC480_CAMERA LI ST*) new BYTE [sizeof (DWORD) + nNunCam * sizeof (UC480_CAMERA INFO];
pucl - >dwCount = nNuntCam

/I Retrieve canera info
if (is_GetCaneralist(pucl) == 1S SUCCESS) {
int iCanera;
for (iCanera = 0; iCanera < (int)pucl->dwCount; i Canera++) {
/] Test output of canera info on the screen
printf("Canmera % |d: %", iCanera,
pucl - >uci [ i Caner a] . dwCaner al D) ;

}

Lel ete [] pucl;
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4.3.36 is_GetCameralLUT

H

.

USB 3.0

USB 3.0

Syntax

INT is_GetCaneralLUT (H DS hCam
U NT Mode,

doubl e* pRed_G ey,
doubl e* pG een,
doubl e* pBIl ue)

Description

U NT Nunber OfFEntri es,

i s_Get Camer aLUT() returns the current LUT values. Using the i s_Set Camer aLUT() function, you can select a

different LUT for the camera.

The i s_Set Caner aLUT() function is only supported by DCC3240 cameras.

Input parameters

hCam

Camera handle

= Mode

| S GET_CAMERA LUT USER

Returns the LUT values set by the user without modifications.

| S_GET_CAMERA LUT_COVPLETE

Returns the LUT values set by the user after the gamma, contrast
and brightness values have been taken into account.

Nunber Of Entri es

Number of the LUT values

| S_CAMVERA_LUT_64

LUT with 64 values

pRed_Gr ey Pointer to the array to which the red channel values or
the gray scale value of the LUT are written.

pG een Pointer to the array to which the green channel values
of the LUT are written.

pBl ue Pointer to the array to which the blue channel values

of the LUT are written.

Return values

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_NO_SUCCESS

General error message

| S_NOT_SUPPORTED

The camera model used here does not support this function or
setting.

| S_SUCCESS

Function executed successfully
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4.3.37 is_GetColorConverter

H

.

USB 2.0
USB 3.0

USB 2.0
USB 3.0

Syntax

I NT is_GetCol or Converter (H DS hCam
I NT Col or Mode,

I NT* pCur rent Convert Mbde,
| NT* pDef aul t Convert Mode,

I NT* pSupport edConvert Modes)

Description

For color cameras, i s_Get Col or Converter () returns the set mode or all available Bayer conversion modes for
the specified color mode. The return value depends on the selected color mode. For further information, please
refer to the Appendix: color and memory formats o2 section.

Input parameters

hCam

Camera handle

Col or Mode

Color mode for which the converter is to be returned

For a list of all available color formats and the associated
input parameters, see the Appendix: Color and memory
formats| so2 section.

pCurr ent Convert Mode

Currently selected converter for this color mode

pDef aul t Convert Mode

Default converter for this color mode

pSuppor t edConvert Mbdes

All converters supported for this color mode. Possible
converters are:

| S_CONV_MODE_NONE

| S_CONV_MODE_SOFTWARE_3X3

| S CONV_MODE_SOFTWARE_5X5

| S CONV_MODE _HARDWARE 3X3

Return values

| S | NVALI D_COLOR_FORMAT

Invalid color format

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions

* i s_SetCol or Converter () [«8

* i s_Set Col or Mbde() [s:8)
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4.3.38 is_GetColorDepth

USB 2.0
USB 3.0

3

Syntax

I NT i s_Get Col or Dept h(H DS hCam | NT* pnCol ,

Description

I NT* pnCol Mode)

i s_Get Col or Dept h() retrieves the current Windows Desktop color setting and returns the bit depth per pixel
and the matching uc480 color mode. The color mode can be passed directly to the i s_Set Col or Mode() [#]
function. You need to pass the bit depth when allocating an image memory.

Input parameters

hCam Camera handle
pnCol Returns the bit depth of the color setting.
pnCol Mode Returns the uc480 color mode that corresponds to

Formats|so? section.

pnCol .

For a list of all available color formats and the associated
input parameters, see the Appendix: color and Memory

Return values

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I S_| NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions
* i s_Set Col or Mode() [=:¥
* is_Allocl mgeMen) [sh
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4.3.39 is_GetDLLVersion

2 18,
USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax
I NT is_GetDLLVersion()
Description

Returns the version of the uc480_api . dl | .
Input parameters
<none>

Return values

The return value contains the version number which is coded as follows:

Bits 31-24: Major version
Bits 23-16: Minor version
Bits 15-0: Build version

Related functions

* is GetGsVersion() [0

Example

int version = is_GetDLLVersion();

int build = version & OxFFFF;

versi on = version >> 16;

int minor = version & OxFF;

version = version >> 8§;

int major = version & OxFF;

printf("API version %l.%l. % \n\n", nmajor, mnor, build);
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4.3.40 is_GetError

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_GetError (H DS hCam |NT* pErr, IS CHAR** ppcErr)

Description

is_GetError() queries the last error that occurred and returns the associated error code and message. We

recommend to use this function after an error has occurred that returned | S_NO_SUCCESS. Each error message
will be overwritten when a new error occurs.

Input parameters

hCam Camera handle
PEr r Pointer to the variable containing the error code
PpcErr Pointer to the string containing the error text

Return values

I S | NVALI D CAMERA HANDLE Invalid camera handle

I S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

I S NO SUCCESS General error message
| S SUCCESS Function executed successfully

Related functions

e is_CaptureStatus() v
® is SetErrorReport () [
® i s _CanmeraStatus() w2
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4.3.41 is_GetFramesPerSecond

H

.

USB 2.0
USB 3.0

USB 2.0
USB 3.0

Syntax

I NT i s_Get FranesPer Second (H DS hCam doubl e* dbl FPS)

Description

In live capture mode started by i s_Capt ur eVi deo() [177, the i s_Get Fr amesPer Second() function returns the

number of frames actually captured per second.

Input parameters

hCam

Camera handle

dbl FPS

Returns the current frame rate.

Return values

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I'S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

I S_NO_SUCCESS

General error message

I S_SUCCESS

Function executed successfully

Related functions

e i s _Get FranmeTi neRange() |2
* i s _SetFranmeRat e() |5

* is Pixel dock() |z

* i s_Exposure() [z
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4.3.42 is_GetFrameTimeRange

A

ot

USB 2.0 USB 2.0

Syntax

INT is_GetFraneTi meRange (H DS hCam
doubl e* min, doubl e* nmax, double* intervall)

Description

Using i s_Get FrameTi neRange(), you can read out the frame rate settings which are available for the current
pixel clock setting. The returned values indicate the minimum and maximum frame duration in seconds. You can
set the frame duration between mi n and max in increments defined by the i nt er val | parameter.

The following applies:
fpSmin = ¥
fpSmac = M
fpSn = %mmn*intervw)

The call of this function makes only sense in the freerun mode.| 171

The use of the following functions will affect the frame duration:
* i s_Pixel dock() [z

* is Set Opti mal CaneraTi ni ng() s

* i s _AQ () ls9 (if the image size is changed)

e i s _Set SubSanpling() lsn

* i s_SetBinning() =6

Changes made to the window size, the frame rate or the read-out timing (pixel clock frequency) also affect the
defined frame duration. For this reason, you need to calli s_Get Fr ameTi meRange() again after such changes.

Input parameters

hCam Camera handle

nmn Returns the minimum available frame duration.

nax Returns the maximum available frame duration.

interval Returns the increment you can use to change the frame
duration.

Return values

IS | NVALI D CAMERA HANDLE Invalid camera handle

I S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I S NO SUCCESS General error message

I S_SUCCESS Function executed successfully

Related functions

e i s _Get FramesPer Second() |2
* i s_SetFranmeRat e() [

* is Pixel dock() [z

* is Exposure() [=e
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4.3.43 is_GetlmageHistogram

A

o

USB 2.0
USB 3.0

Syntax

INT is_GetlmageH stogram (H DS hCam
int nl D, | NT Col orMde, DWORD* pHi st oMenm)

Description

i s_Get | mageH st ogram() computes the histogram of the submitted image. The histogram always contains 256
values per channel. For color modes with a bit depth of more than 8 bits, the system evaluates the 8 most
significant bits (MSBS).

Input parameters

hCam Camera handle
nl D Memory 1D
Col or Mode Color mode of the image with the nl D memory ID

For a list of all available color formats and the associated input parameters, see
the Appendix: Color and memory formats| s section.

pH st oMem Pointer to a DWORD array

The array must be allocated in such a way that it can accommodate 3*256
values for color formats and in raw Bayer mode. In monochrome mode, the
array must be able to accommodate 1*256 values.

Return values

| S CANT_COVMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver
has been loaded.

I S_CANT_OPEN_DEVI CE An attempt to initialize or select the camera failed (no
camera connected or initialization error).

I S | NVALI D_COLOR_FORMAT Invalid color format

I'S | NVALI D CAMERA HANDLE Invalid camera handle

I S_| NVALI D_MEMORY_PO NTER Invalid pointer or invalid memory ID

I S_| NVALI D_PARANMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S | O REQUEST_FAI LED An |0 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S _NO_SUCCESS General error message
'S NULL_PO NTER Invalid array
I S SUCCESS Function executed successfully

Related functions

* i s_Set Col or Mode() [
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Example

char * pcSource;

I NT nl DSour ce,;

is_Allocl nageMem (hCam 256, 256, 24, &pcSource, &nlDSource);

int nX, nY, nBits, nPitch;
i s_lnquirel mageMem (hCam pcSource, nlDSource, &nX ,&nY, &nBits, &nPitch);

/1 Create RGB test inmmge

for (int j =0; j <nY; j++)

{
for (int i =0; i <nX*3; i += 3)
{

pcSource[i + j*nPitch] = 0; // Blue pixels
pcSource[i + j*nPitch + 1] =i/3; // Geen pixels
pcSource[i + j*nPitch + 2] = 255; // Red pixels

}

/'l Create menory for RGB histogram
DWORD bgr Buf fer [256*3];

// Create pointer for each histogram col or
DWORD * pBlueHi sto = bgrBuffer;

DWORD *pG eenHi sto = bgrBuffer + 256;
DWORD * pRedHi sto = bgrBuffer + 512;

/'l Retrieve histogram and rel ease nenory
i s_GCetl mageH stogram (hCam nl DSource, | S CM RGB8_PACKED, bgrBuffer);
i s_Freel mmgeMem (hCam pcSource, nl DSource);

© 2013 Thorlabs GmbH 243



DCx Cameras

4.3.44 is_Getlmagelnfo

A

o

USB 2.0
USB 3.0

Syntax
INT is_Getlmagel nfo (H DS hCam | NT nl nageBuf ferl D, UEYEI MAGEI NFO* pl magel nfo, | NT nlmagel nfoSi ze)

* Description| 2
e Input parameters| 24

e Contents of the UEYEIMAGEINFO structure | 2:

e Status flags in UEYEIMAGEINFO::dwloStatus | 24
e Contents of the UEYETIME structure| 2

e Return values| 2

* Related functions/z4

e Code sample|24)

Description

i s_Get | magel nfo() provides additional information on the images you take. The function returns a timestamp
indicating the time of image capture, and the states of the camera I/Os at that point in time. To get information on
the last image that was taken, call i s_Get | magel nf o() directly after receiving the | S_FRAME event.

Using the function with USB DCx Cameras

The u64Ti nest anpDevi ce timestamp returns the time when image data transfer to the PC was completed.
The UEYETI ME structure returns the timestamp (with a resolution of 1 ms) synchronized with the PC system time.

Image buffers that are part of a sequence need to be locked using i s_LockSeqBuf () [s5. This is important to
ensure correct assignment between image data and image information. Otherwise, it may happen that an image
buffer is filled with new image data. In this case, the image information will not match the image data any more.

Input parameters

hCam Camera handle

nl mageBufferl D ID of the image buffer for which information is requested

pl magel nf o Pointer to a UC4801 MAGEI NFOtype structure to which
the information will be written

nl magel nf 0Si ze Size of the structure

Contents of the UC480IMAGEINFO structure

DWORD dwFl ags Internal status flags (currently not used)

BYTE byReser vedl[ 4] Reserved

unsi gned | ong | ong u64Ti mest anpDevi ce Internal timestamp of image capture (tick
count of the camera in 0.1 i s steps)

UEYETI ME Ti mest anpSyst em Structure with timestamp information in PC
system time format, see UEYET| VE |25
below

DWORD dw oSt at us With DCC3240x Cameras: Returns the
states of the digital I/Os at the time of image
capture:

¢ Digital input (trigger): Pending signal
® GPIO as input: Pending signal
® GPIO as output: Set level
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With all other cameras, dwl oSt at us is
empty. See dw OSt at us | 25 below.

WORD wAQ | ndex AOI index (only AOI sequence mode of
DCC1240x)

WORD WAl Cycl e Readout cycles (only AOI sequence mode of
DCC1240x)

unsi gned | ong | ong u64Fr anmeNunber Internal image number

DWORD dwl mageBuf f er s Number of image buffers existing in the
camera

DWORD dwl mageBuf f er sl nUse Number of image buffers in use in the
camera

DWORD dwReser ved3 Reserved

DWORD dw mageHei ght Image height

DWORD dwl nageW dt h Image width

Status flags in UC480IMAGEINFO::dwloStatus

Bit combination State of digital input State of GPIO 1 State of GPIO 2
000 0 0 0
001 0 0 1
010 0 1 0
011 0 1 1
100 1 0 0
101 1 0 1
110 1 1 0
111 1 1 1

Contents of the UC480IMAGEINFO::UEYETIME structure

WORD wYear Timestamp year
WORD whibnt h Timestamp month
WORD wDay Timestamp day

WORD wHour Timestamp hour
WORD wM nut e Timestamp minute
WORD wSecond Timestamp second
WORD wM | | i seconds Timestamp millisecond
WORD wReser ved[ 2] Reserved

Return values

| S | NVALI D_CAVERA HANDLE

Invalid camera handle

I S_| NVALI D_PARAMETER

One of the submitted parameters is
This may happen when e.g.:

needs
* nlmgeBufferI D <= 0
* pl magel nfo NULL
* nl magel nfoSi ze <= 0

supported for this sensor or is not available in this mode.

* more memory is allocated than the UC4801 MAGEI NFO structure

outside the valid range or is not

| S NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully
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Related functions

e is CaptureStatus() /[
* is_LockSeqBuf () [z

i s_Unl ockSeqBuf () [=sa
* i s_Set | mageMen() [
is_1Q) [0

Example

UEYEI MAGEI NFO | magel nf o;
/'l Read out canera tinestanp
INT nRet = is_Getlnagel nfo( mhCam
m | Menoryl d, & magel nfo, sizeof (I magelnfo));
if (nRet == | S_SUCCESS)

unsi gned | ong | ong u64Ti nest anpDevi ce;
u64Ti mest anpDevi ce = | magel nf 0. u64Ti mest anpDevi ce;

CString Str; // Read out tinmestanp in systemtine
Str. Format ("9%92d. 992d. %94d, %©2d: ¥92d: ¥92d: %©3d",

I nragel nf o. Ti nest anpSyst em wDay,

I magel nf o. Ti nest anpSyst em wivbnt h,

| magel nf o. Ti nest anpSyst em wYear ,

I magel nf o. Ti nest anpSyst em wHour ,

I magel nf o. Ti nest anpSyst em wM nut e,

| magel nf o. Ti nest anpSyst em wSecond,

| mragel nf o. Ti nest anpSystem wM | | i seconds) ;

DWORD dwTot al Buf fers = | nagel nf o. dwl nageBuf f ers;
DWORD dwUsedBuffers = | magel nf o. dw mageBuf f er sl nUse;

}
Sample Program

e uc480Timestamp (C++)
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4.3.45 is_GetlmageMem

H

By
USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_Getl mmgeMem (H DS hCam VA D** pMen)

Description

i s_Getl mageMen() returns the pointer to the starting address of the active image memory. If you use ring
buffering, i s_Get | mageMen() returns the starting address of the image memory last used for image capturing.

Input parameters

hCam

Camera handle

pMem

Pointer to the starting address of the image memory

Return values

| S_CANT_COVMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver
has been loaded.

| S_CANT_OPEN_DEVI CE

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

|'S_I N\VALI D_MEMORY_POI NTER

Invalid pointer or invalid memory ID

I S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

|'S_| O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480 _api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S_NO_SUCCESS

General error message

I S_SUCCESS

Function executed successfully

Related functions

e is Getl|mageMenPitch() [zh

* is Al ocl mgeMen() |7

* i s _AddToSequence() |1

* is Setl|mageMen() [s=n

* is Set Al l ocat edl mageMend( ) zoh

Sample programs

* uc480PixelPeek (C++)
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4.3.46 is_GetlmageMemPitch

A

o

USB 2.0
USB 3.0

Syntax

INT is_GetlmageMenPitch (HI DS hCam | NT* pPitch)

Description

i s_Getl mageMenPit ch() returns the line increment (in bytes). The line increment is defined as the number of
bytes from the beginning of a line to the beginning of the next line. It may be greater than suggested by the

parameters passed when calling i s_Al | ocl mageMen() |1s7. The line increment is always a number that can be
divided by 4.

The line increment is calculated as:
line = width * int[(bitspixel + 7) [/ 8]
lineinc = |ine + adjust

adjust = 0 —ifline can be divided by 4 without remainder
adjust = 4 - rest(line / 4) ifline cannot be divided by 4 without remainder

Input parameters

hCam Camera handle

pPi tch Pointer to the variable containing the line increment

Return values

| S CANT_COVMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver
has been loaded.

I S_CANT_OPEN _DEVI CE An attempt to initialize or select the camera failed (no
camera connected or initialization error).

IS | NVALI D CAMERA HANDLE Invalid camera handle

I S_I NVALI D_MEMORY_PO NTER Invalid pointer or invalid memory ID

I S_| NVALI D_PARANVETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S | O REQUEST_FAI LED An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S _NO_SUCCESS General error message
| S_SUCCESS Function executed successfully

Related functions

e is_GetlmageMen() [z

*is Al ocl mageMen() [0

* i s_AddToSequence() 158

* is_SetlmageMem() [sn

i s_Set Al |l ocat edl mageMen() [0
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4.3.47 is_GetNumberOfCameras

ﬁ A

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
I NT i s_Get Nunber O Caneras (| NT* pnNumCans)
Description

i s_Get Nunber OF Camer as() returns the number of DCx Cameras connected to the PC.

Input parameters

pNuntans Returns the number of connected cameras.

Return values

I S_| NVALI D_PARANMETER One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

I S_SUCCESS Function executed successfully

Related functions

* is GetCanerali st () [z
* i s Devicel nfo() [
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4.3.48 is_GetOsVersion

H

.

USB 2.0
USB 3.0

USB 2.0
USB 3.0

Syntax
INT is_GetOsVersion ()
Description

i s_Get GsVersi on() returns the operating system type used at runtime.

Input parameters
<none>

Return values

| S_0OS_W N2000

Windows 2000 operating system

| S_OS_W NXP

Windows XP operating system

| S_OS_W NSERVER2003

Windows Server 2003 operating system

| S_OS_W NVI STA

Windows Vista operating system

IS 05 W N7

Windows 7 operating system

| S_OS_LI NUX26

Linux 2.6 operating system

| S OS_UNDETERM NED

Unknown operating system

Related functions

* i s GetDLLVersion() 28
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4.3.49 is_GetSensorinfo
: 16
USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax

INT is_GetSensorlnfo (H DS hCam SENSCRI NFO* pl nf o)

Description

Using i s_Get Sensor | nfo(),

information contained in the SENSORI NFO structure is listed in the table below.

you can query information about the sensor type used in the camera. The

The ueye. hlsi file provides a complete up-to-date list of all supported sensor types. To quickly locate the list,

search the file for the keyword "Sensor types".

Input parameters

hCam

Camera handle

pl nfo

Pointer to the SENSORI NFO Structure

Contents of the SENSORINFO structure

WORD Sensor | D Returns the sensor type (e.9.: | S_SENSOR_XXXXX_X).
Char st r Sensor Name[ 32] Returns the camera model (e.g.: XXXXXXX- X).
Char nCol or Mode Returns the sensor color mode.

| S_COLORMODE_BAYER

| S_COLORMODE_MONOCHROVE
DWORD nivVaxW dt h Returns the maximum image width
DWORD nMaxHei ght Returns the maximum image height
BOOL bMast er Gai n Indicates whether the sensor provides analog master gain
BOOL bRGai n Indicates whether the sensor provides analog red channel gain
BOOL bGGai n Indicates whether the sensor provides analog green channel gain
BOOL bBGai n Indicates whether the sensor provides analog blue channel gain
BOOL bd obShut t er Indicates whether the sensor has a global shutter.

TRUE = global shutter

FALSE = rolling shutter
WORD wPi xel Si ze Returns the pixel size in | m (e.g. 465 is equivalent to 4.65 | m)
Char Reserved[ 14] Reserved

Return values

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I S_| NVALI D_PARAMETER

available in this mode.

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not

| S_NO_SUCCESS

General error message

| S_NOT_SUPPORTED

function or setting.

The camera model used here does not support this

| S_SUCCESS

Function executed successfully

Related functions

* i s_Get Caneral nf o() [z
* is_CaneraStatus() [172
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4.3.50 is_GetSensorScalerinfo

H

By
USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

I NT is_Get Sensor Scal erlnfo (H DS hCam
SENSORSCALERI NFO* pSensor Scal er | nf o,
I NT nSensor Scal er | nf 0Si ze)

Description

Using i s_Get Sensor Scal erl nfo() you can query information on the image scaling which is supported by
some Sensors.

Internal image scaling is only supported by DCC1240x and DCC3240x series sensors.

Input parameters

hCam Camera handle

pSensor Scal erl nfo Pointer to a SENSORSCALERI NFOtype structure to
which the information will be written

nSensor Scal er | nf 0Si ze Size of the structure

Contents of the SENSORSCALERINFO structure

| NT nCur r Mode Returns the current mode
| NT nNurber OF St eps Returns the number of steps for the scaling factor
doubl e dbl Fact or | ncr ement Returns the increment for the scaling factor
doubl e dbl M nFact or Returns the minimum scaling factor
doubl e dbl MaxFact or Returns the maximum scaling factor
doubl e dbl Curr Fact or Returns the current scaling factor
| NT nSuppor t edMbdes Returns the supported function modes, see
i s_Set Sensor Scal er () [
BYTE bReser ved[ 84] Reserved

Return values

I S | NVALI D CAMERA HANDLE Invalid camera handle

I S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

I S NO SUCCESS General error message

I' S_NOT_SUPPCRTED The camera model used here does not support this
function or setting.

| S_SUCCESS Function executed successfully

Related functions

e i s _Set Sensor Scal er () |5
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4.3.51 is_GetSupportedTestimages

8,

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

I NT i s_Get SupportedTest!| mages (H DS hCam | NT* SupportedTest| mages)

Description

i s_Get SupportedTest | mages() returns all test images supported by the camera. You can enable the sensor

test image feature usingi s_Set Sensor Test | mage() [as).

Input parameters

hCam

Camera handle

Support edTest | mages

Returns a bit mask of all test images supported by
the camera.

| S TEST | MAGE_NONE

No test image

| S TEST_| MAGE_ WHI TE

White image

| S TEST | MAGE_BLACK

Black image

| S TEST_| MAGE_HORI ZONTAL_GREYSCALE

Horizontal grayscale

| S TEST | MAGE_VERTI CAL_GREYSCALE

Vertical grayscale

| S TEST | MAGE_DI AGONAL_GREYSCALE

Diagonal grayscale

| S TEST | MAGE_WEDGE_GRAY_SENSOR

Gray wedges, generated by the sensor

| S_TEST_| MAGE_WEDGE_COLCR

Color wedges

| S TEST | MAGE_ANI MATED WEDGE_GRAY_SENSOR

Gray wedges, animated, generated by the sensor

| S TEST_| MAGE_ANI MATED WEDGE_COLOR

Color wedges, animated

| S TEST | MAGE_COLOR BARS1

Color bars

| S TEST_| MAGE_GREY_AND_COLOR BARS

Gray and color bars

| S_TEST_| MAGE_MOVI NG_GREY_AND_COLOR_BARS

Gray and color bars, animated

| S_TEST_| MAGE_ANI MATED_LI NE

Line, animated

| S TEST | MAGE_ALTERNATE_PATTERN

Alternating pattern (raw Bayer mode only)

| S_TEST_| MAGE_RAMPI NG_PATTERN

Diagonal color pattern

| S_TEST_I MAGE_MONOCHROME_HORI ZONTAL_BARS

Monochrome bars, horizontal

| S TEST_| MAGE_MONOCHROVE_VERTI CAL_BARS

Monochrome bars, vertical

| S TEST | MAGE_COLDPI XEL_GRI D

Camera image overlaid with a grid of blue dots

| S_TEST | MAGE_HOTPI XEL_GRI D

Camera image overlaid with a grid of red dots

| S TEST | MAGE_VARI ABLE_GREY

Adjustable grayscale image

| S TEST_| MAGE_VARI ABLE_RED_PART

Image with adjustable red content

| S TEST | MAGE_VARI ABLE_GREEN_PART

Image with adjustable green content

| S TEST_| MAGE_VARI ABLE_BLUE_PART

Image with adjustable blue content
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Return values

I S | NVALI D CAMERA HANDLE Invalid camera handle

I'S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not

available in this mode.

I S NO SUCCESS General error message

I' S_NOT_SUPPCRTED The camera model used here does not support this
function or setting.

| S SUCCESS Function executed successfully

Related functions

e i s_Set Sensor Test | mage() |
® i s Get Test | nageVal ueRange() [z
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4.3.52 is_GetTestimageValueRange

H

By
USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

I NT is_GetTest| mageVal ueRange (H DS hCam
I NT Test | mage,
I NT* Test | mageVal ueM n,
I NT* Test | nageVal ueMax)

Description

Using i s_Get Test | mageVal ueRange(), you can query the value range of the additional parameter required for
some camera test images. You can enable the sensor test image feature using i s_Set Sensor Test | mage() |5\

Input parameters

hCam Camera handle
Test | mage Test image for which the value range is queried
Test | mageVal ueM n Minimum value
Test | mageVal ueMax Maximum value

Return values

I S | NVALI D CAMERA HANDLE Invalid camera handle
I S NO SUCCESS General error message
I S_NOT_SUPPORTED The camera model used here does not support this

function or setting.
In this case, the Test | nageVal ueM n and
Test | mageVal ueMax parameters are equal to O.

| S SUCCESS Function executed successfully

Related functions

e i s Get Support edTest | mages() |25
* i s _Set Sensor Test | mage() |8
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4.3.53 is_GetTimeout
; 18
USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax

INT is_GetTineout (H DS hCam Ul NT nMbde,

Description

Ul NT* pTi meout)

Using i s_Get Ti meout (), you can read out user-defined timeout values from the uc480 API.

For further information, please refer to the How to proceed: Timeout values for image capture 135 section.

Input parameters

hCam

Camera handle

nhbde

Selects the timeout value to be returned

| S_TRI GGER_TI MEOUT

Returns the timeout value in steps of 10 ms for triggered image
capture

pTi meout

Pointer to the variable that holds the timeout value. Returns 0O if the
default value of the uc480 API is used.

Return values

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I'S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I S_NO_SUCCESS

General error message

| S_NOT_SUPPORTED

The camera model used here does not support this function or
setting.

I S_SUCCESS

Function executed successfully

Related functions

e is_SetTineout () |zl

* i s_CaptureVideo() [
* is FreezeVi deo() |25

* is SetExternal Trigger() [0

Example

/1 Return user-defined tineout
U NT nTi nmeout ;

INT ret = is_GetTinmeout(hCam |S_TRI GGER TI MEQUT,

&nTi meout ) ;
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4.3.54 is_GetUsedBandwidth

H 3

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

I NT i s_Get UsedBandwi dth (H DS hCam

Description

i s_Get UsedBandwi dt h() returns the bus bandwidth (in MByte/s) currently used by all initialized or selected

cameras. This is an approximate value which is calculated based on the pixel clock that has been set and the data
format (bits per pixel). The actual data load on the bus can slightly deviate from this value.

Input parameters

|hCam Camera handle

Return values

| NT value The total current bus bandwidth (in MByte/s)

Related functions

* i s_Pixel d ock() [24
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4.3.55 is_GetVsyncCount
3 8,
USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax

INT is_GetVsyncCount (H DS hCam |ong* plntr

Description

i s_Get VsyncCount () reads out the VSYNC counter. It will be incremented by 1 each time the sensor starts

capturing an image.

Input parameters

| ong* pActintr)

hCam Camera handle
pl ntr Current VSYNC count
pAct I ntr Current Frame SYNC count

Return values

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions

* i s_Get FranmesPer Second() [ 20
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4.3.56 is_HasVideoStarted

a A

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
INT i s_HasVideoStarted (H DS hCam BOCL* pbo)
Description

Using i s_HasVi deoSt art ed(), you can check whether the image digitizing process has started. This function
is helpful when the i s_Fr eezeVi deo() |23 function was called with the | S_DONT_WAI T parameter.

Input parameters

hCam Camera handle

pbo Returns the digitizing status:
0 = Image capturing has not started yet.
1 = Image capturing has started.

Return values

IS | NVALI D CAMERA HANDLE Invalid camera handle
I S _NO_SUCCESS General error message
| S_SUCCESS Function executed successfully

Related functions

* i s_FreezeVideo() (2%
* i s_IsVideoFini sh() [zl
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4.3.57 is_HotPixel

USB 2.0
USB 3.0

Syntax
INT is_HotPixel (H DS hCam U NT nComrand, void* pParam U NT nSizeO Param
Description

i s_Hot Pi xel () configures the correction of sensor hot pixels. The correction is performed by the software. The
hot pixel list is stored in the camera's non-volatle EEPROM. Some sensor models can also correct hot pixels
directly in the sensor.

For further information on hot pixel correction, please refer to Basics: Hot pixels| 281.

The nConmand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pPar amrefers is specified in the nSi zeOf Par am
input parameter.

This correction will not work with subsampling or with binning factors greater than 2.

Previous hot pixel functions

The i s_Hot Pi xel () function comprises all hot pixel correction functions. The following uc480 APl commands
are therefore obsolete:

® i s_Set BadPi xel Correction()

® i s_Set BadPi xel CorrectionTabl e()
®* i s_LoadBadPi xel CorrectionTabl e()
®* i s_SaveBadPi xel CorrectionTabl e()
See also Obsolete functions| s75!

Input parameters

hCam Camera handle
= nComand
| S_HOTPI XEL_DI SABLE_CORRECTI ON Disables hot pixel correction (Example 1| 2s2)

I S_HOTPI XEL_ENABLE_CAMERA CORRECTI ON Enables hot pixel correction using the hot pixel list(s)
stored in the camera EEPROM.

I'S HOTPI XEL_ENABLE SOFTWARE USER CORREC |Enables hot pixel correction using the user's hot pixel list

TI ON stored in the computer. This requires the user's hot pixel
list to be set
(I S_HOTPI XEL_SET_SOFTWARE_USER LI ST)

I S_HOTPI XEL_ENABLE_SENSCOR_CORRECTI ON Enables sensor's own hot pixel correction function (if

available).
I S_HOTPI XEL_DI SABLE SENSOR_CORRECTI ON Disables the sensor's own hot pixel correction function.
I S_HOTPI XEL_CGET_CORRECTI ON_MODE Returns the currently set hot pixel correction mode

(Example 2|z}
| S_HOTPI XEL_GET_SUPPORTED_CORRECTI ON_MO | Returns the supported hot pixel correction modes.The

DES return value is a bitmask with the following constants
(combined by OR):
e | S HOTPI XEL_ENABLE_CAMERA CORRECTI ON: Hot
pixel correction is possible via the hot pixel list in the
camera EEPROM.
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hCam

| S_HOTPI XEL_GET_SOFTWARE_USER LI ST_EXI S
TS

| S HOTPI XEL_GET_SOFTWARE_USER LI ST_NUVB
ER

| S_HOTPI XEL_GET_SOFTWARE_USER LI ST
| S HOTPI XEL_SET_SOFTWARE_USER LI ST

| S_HOTPI XEL_SAVE_SOFTWARE_USER LI ST

| S_HOTPI XEL_SAVE_SOFTWARE_USER LI ST_UNI
CODE

| S HOTPI XEL_LOAD _SOFTWARE_USER LI ST

| S HOTPI XEL_LOAD_SOFTWARE_USER LI ST_UNI
CODE

| S_HOTPI XEL_GET_CAMERA_FACTORY_LI ST_EXI
STS

| S HOTPI XEL_GET_CAMERA_FACTORY_LI ST_NUM
BER

| S_HOTPI XEL_GET_CAMERA_FACTORY_LI ST
| S HOTPI XEL_GET_CAMERA_USER LI ST_EXI STS

| S HOTPI XEL_GET_CAMERA_USER LI ST_NUMBER
| S HOTPI XEL_GET_CAVERA_USER LI ST

| S HOTPI XEL_SET_CAMERA_USER LI ST

| S HOTPI XEL_DELETE_CAMERA USER LI ST

| S HOTPI XEL_GET_CAMERA USER LI ST_MAX_NU

MBER

| S_HOTPI XEL_GET_MERGED_CAVERA LI ST_NUVB
ER

| S_HOTPI XEL_GET_MERGED_CAMERA LI ST

pPar am

nSi zeOf Par am

Return values

| S CANT_COVMUNI CATE_W TH_DRI VER
| S CANT_OPEN _DEVI CE

| S | NVALI D_CAVERA TYPE

Camera handle

e | S HOTPI XEL_ENABLE_SOFTWARE_USER CORRECTI
ON: Hot pixel correction is possible via the user-defined
hot pixel list.

e | S HOTPI XEL_ENABLE_SENSOR CORRECTI ON: Hot
pixel correction is possible via the sensor-internal hot
pixel correction.

Indicates whether the user-defined hot pixel list exists in

the computer (Example 3 |2e])

Returns the number of hot pixels in the user-defined hot
pixel list stored in the computer.

Returns the user-defined hot pixel list stored in the
computer.

Sets the user-defined hot pixel list that is stored in the
computer.

Saves the user-defined hot pixel list to a file. The function
can also be used with Unicode file names. (Example 4/25%)

Loads the user-defined hot pixel list from a file. The
function can also be used with Unicode file names.

Indicates whether the factory-set hot pixel list exists.

Returns the number of hot pixels in the factory-set hot
pixel list.

Returns the factory-set hot pixel list.

Indicates whether the user-defined hot pixel list exists in
the camera EEPROM.

Returns the number of hot pixels in the user-defined hot
pixel list stored in the camera EEPROM.

Returns the user-defined hot pixel list stored in the
camera EEPROM.

Sets the user-defined hot pixel list stored in the camera

EEPROM (Example 5/ 23)

Deletes the user-defined hot pixel list from the camera
EEPROM.

Returns the maximum number of hot pixels that the user
can store in the camera EEPROM.

Returns the number of hot pixels in a merged list that
combines the entries from the factory-set hot pixel list with
those of the user-defined hot pixels list stored in the
camera EEPROM.

Returns the merged list (Example 6/ 2s3)

Pointer to a function parameter, whose function depends
on nCommrand.

Size (in bytes) of the memory area to which pPar am
refers.

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

The camera type defined in the .ini file does not match
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the current camera model.

|'S_| N\VALI D_CAVERA_HANDLE

Invalid camera handle

' S_ | NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

|'S | O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

| S_NO_SUCCESS

General error message

| S_NOT_CALI BRATED

The camera does not contain any calibration data.

| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

| S_NULL_PO NTER

Invalid array

| S_OUT_OF MENMORY

No memory could be allocated.

| S SUCCESS Function executed successfully

IS TI MED_OUT A timeout occurred. An image capturing process could
not be terminated within the allowable period.

Example 1

/1 Enabl e/ di sabl e correction

INT nRet = is_HotPixel (hCam |S_HOTPI XEL_DI SABLE_CORRECTI ON, NULL, NULL);

nRet
nRet
nRet
nRet

Example 2

/1 Read out current node
I NT nMbde = O;

i s_Hot Pi xel (hCam | S_HOTPI XEL_ENABLE_CAMERA CORRECTI ON, NULL, NULL);

i s_Hot Pi xel (hCam | S_HOTPI XEL_ENABLE_SOFTWARE_USER CORRECTI ON, NULL, NULL);
i s_Hot Pi xel (hCam | S_HOTPI XEL_ENABLE_SENSOR CORRECTI ON, NULL, NULL);

i s_Hot Pi xel (hCam | S_HOTPI XEL_DI SABLE_SENSOR _CORRECTI ON, NULL, NULL);

INT nRet = is_HotPixel (hCam |S_HOTPI XEL_GET_CORRECTI ON_MODE,

(voi d*) &Mbde,

/'l Query supported nodes

si zeof (nMbde) ) ;

INT nRet = is_HotPixel (hCam |S_HOTPI XEL_GET_SUPPORTED CORRECTI ON_MODES,

(voi d*) &Mbde,

Example 3
/'l Query user-defined hot pixel

si zeof (nMbde) ) ;

INT nRet = is_Hot Pixel (hCam |S_HOTPI XEL_GET_SOFTWARE_USER LI ST_EXI STS, NULL, NULL);

if (nRet == |'S_SUCCESS)
{

/1 Query the nunmber of hot pixels in the user-defined |ist

I NT nNunber = 0;

nRet = is_Hot Pi xel (hCam |S_HOTPI XEL_GET_SOFTWARE_USER LI ST_NUMBER,

(voi d*) & Nunber,

if (nRet == |'S_SUCCESS)
{

/1 Allocate sufficient menory. Each hot pi xel

/'l menory space.

si zeof (nNurber) ) ;

needs two WORDS

/1 Additional nenory space of one WORD per hot pixel is required for nunbering.

WORD *pList = new WORD[1 + 2 * nNunber];
nRet = is_Hot Pi xel (hCam
(voi d*) pLi st,

/1 Change a value and save the |ist.
/1 The nunber of the hot pixel

pList[1] = 100;

nRet = is_Hot Pi xel (hCam
(voi d*) pLi st

/1 Del ete unneeded Ii st
delete [] pList;

| S_HOTPI XEL_GET_SOFTWARE_USER_LI ST,
(1 + 2 * nNunber) * sizeof (WORD));
has to be specified in pList[O0]

I S_HOTPI XEL_SET_SOFTWARE_USER LI ST,
(1 + 2 * nNunber) * sizeof (WORD));
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Example 4

/'l Save user-defined list to file
char Filel[100];

ZeroMenory(Fil el, sizeof(Filel));
strcpy(Filel, "c:\\test.txt");

nRet = i s_Hot Pi xel (hCam | S_HOTPI XEL_LOAD SOFTWARE_USER LI ST, (voi d*)Filel, 0):
nRet = is_Hot Pi xel (hCam | S_HOTPI XEL_SAVE_SOFTWARE_USER LI ST, (voi d*)Filel, 0):

/1 Uni code

wchar _t File2[100];
ZeroMenory(Fil e2, sizeof (File2));
wescpy(File2, L"c:\\test.txt");

nRet = is_HotPixel (hCam | S_HOTPI XEL_LOAD_SOFTWARE_USER LI ST_UNI CODE, (void*)File2, 0);

nRet = i s_Hot Pi xel (hCam | S_HOTPI XEL_SAVE_SOFTWARE_USER_LI ST_UNI CODE, (voi d*)File2, 0);
Example 5

/1 Save user-defined list to the canera EEPROM

I NT nNunber = 0;

INT nRet = is_HotPixel (hCam | S _HOTPI XEL_GET_CAMERA USER LI ST_MAX_NUMBER,
(voi d*) & Nunber , si zeof (nNunber));

if (nRet == | S_SUCCESS)

/1 Wite the maxi mum nunber of hot pixels to EEPROM
WORD *pList = new WORD[1 + 2 * nNunber];
pLi st[0] = nNunber;

for (int i =0; i < nNunber; i++)
pList[1 + 2 * i] = x_val ue;
pList[2 + 2 i] = y_val ue;

}

nRet = is_HotPixel (hCam |S_HOTPI XEL_SET_CAMERA USER LI ST,
(void*)pList, (1 + 2 * nNunber) * sizeof (WORD));

delete [] pList;

/1 Del ete user-defined EEPROM | i st
nRet = is_Hot Pi xel (hCam | S _HOTPI XEL_DELETE _CAMERA USER LI ST, NULL, NULL);
}

Example 6

/1 Return conbined |ist
I NT nNunber = O;
INT nRet = is_HotPixel (hCam IS _HOTPI XEL_GET_MERGED_CAMERA LI ST_NUMBER,
(voi d*) & Nunber , si zeof (nNunber));
if (nRet == | S_SUCCESS)
{
/1l Allocate sufficient menory. Each hot pixel needs two WORDS
/'l menory space.
/1 Additional nenory space of one WORD per hot pixel is required for nunbering.
WORD *pList = new WORD[1 + 2 * nNunber];
nRet = i s_Hot Pixel (hCam |S_HOTPI XEL_CGET_MERGED CAMERA LI ST,
(void*)pList, (1 + 2 * nNunber) * sizeof (WORD));

/1 Del ete unneeded |i st
delete [] pList;
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4.3.58 is_ImageFile

)

USB 2.0
USB 3.0

Syntax
INT is_ImageFile (H DS hCam U NT nCommand, voi d* pParam U NT cbSi zeOf Par am
Description

i s_lI mageFi | e() loads and save an image from or to a file. The image must be BMP, JPEG or PNG format. The
image is loaded into the active image memory or read-out from the active image memory.

When saving an image i s_Fr eezeVi deo() [ 223 sjould not be called with the | S_DONT_WAI T parameter, because
the image acquisition might not be completed at the time of saving.

The bitmap is stored with the color depth that was used when allocating the image memory (in DIB mode) or that
was set for the current color mode (in Direct3D mode). You can save images with a bit depth of more than 8 bit in

the PNG format. 12 bit formats are converted into 16 bit. JPEG files are always saved with a color depth of 8 or 24
bits.

In Direct3D or OpenGL mode, overlay data is not saved.

The nConmand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

The following functions are obsolete by the i s_I mageFi | e() function:
* is_Loadl mage()

®* is_Loadl mmgeMem()

®* is_Savel mage()

®* is_Savel mmgeMem()

® is_Savel mageEx()

® i s_Savel mageMenEx()
See also: Obsolete functions| s7%

Input parameters

hCam Camera handle
=l nComand
I'S_I MAGE_FI LE_CVD_LOAD Loads an image file (bmp, jpg, png) (Example 1| 2s6)
The function can be used with UNICODE file names.
I S_I MAGE_FI LE_CVD_SAVE Saves an image file (bmp, jpg, png) (Example 2| z5))
The function can be used with UNICODE file names.
pPar am Pointer to a function parameter, whose function depends
on nCommand.
chSi zeOf Par am Size (in bytes) of the memory area to which pPar am
refers.
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Contents of the IMAGE_FILE_PARAMS structure

wchar t

Ul NT

Ul NT

char

Ul NT

BYTE

Return values

pwchFi | eNane

nFi |l eType

nQual ity

ppcl mageMem

pnl magel D

reserved[ 32]

|'S_FI LE_READ_| N\VALI D_BWP_I D
| S_FI LE_READ_OPEN_ERROR

I S_I NVALI D_PARAMETER

| S_NO_SUCCESS
| S_NOT_SUPPORTED

I S_SUCCESS

Related functions
* i s_GetlmageMen() (27
* is Setl|mageMen() =7

Name of the file to be loaded/saved (Unicode).
If NULL is passed, the "Open file"/"Save as" dialog
opens.

File type to be saved:

e IS I MG_BWP
* IS IM3 JPG
* IS | MG PNG

Sets the image quality for JPEG and PNG (and

therefore the compression). The higher the value, the

better the quality is:

® 100 = maximum quality with minimum compression

* |f the parameter is set to 0, the the default value of 75
is used.

For BMP the parameter is ignored.

When loading:

Pointer to an image memory and pointer to the
corresponding ID. If both pointers are NULL the image is
loaded into the active image memory. If both pointers
are valid a new memory is allocated. This memory must
be released with i s_Fr eel mageMend() [222.

When saving:

Pointer to an image memory and pointer to the
corresponding ID. If both pointers are NULL the image is
saved from the active image memory. If both pointers
are valid the corresponding memory is used.

reserved

The specified file is not a valid bitmap file.
The file cannot be opened.

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

General error message

The camera model used here does not support this
function or setting.

Function executed successfully
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Example 1
| MAGE_FI LE_PARAMS | nageFi | ePar ans;

I mageFi | ePar ans. pwchFi | eNane = NULL;
| rageFi | ePar ans. pnl nagel D = NULL;

| mageFi | ePar ans. ppcl mageMem = NULL;
I mageFi | eParans. nQuality = O;

/1 Load bitmap into active nenory (with file open dial og)

| mageFi | ePar ans. nFi |l eType = | S_| MG BWP;

INT nRet = is_|InmageFile(mhCam 1S | MAGE_FILE_ CVD _LOAD, (voi d*) & nmageFil ePar ans,
si zeof (I mageFi | ePar ans) ) ;

/1 Load jpeg into active nenory (with file open dial og)

| rageFi | ePar ans. nFil eType = |1 S_| MG JPG

nRet = is_|mageFile(mhCam |S | MAGE_FILE CVMD LOAD, (void*) & mageFi | ePar ans,
si zeof (I mageFi | ePar ans) ) ;

/1 Alloc image nenory and load bitmap into it (wthout file open dialog)

char* pcMenory = NULL;

U NT nID = 0;

| rageFi | ePar ans. pwchFi |l eNane = L"c:\\test. bnp";

| mageFi | ePar ans. pnl nagel D = &nl D

| mageFi | ePar ans. ppcl negeMem = &pcMenory;

| mageFi | ePar ans. nFi |l eType = | S_| MG BWP;

nRet = is_|InageFile(mhCam |S_ | MAGE FILE CVD LQOAD, (void*)& nmageFil eParans,
si zeof (I mageFi | ePar ans) ) ;

Example 2
| MAGE_FI LE_PARAMS | nageFi | ePar ans;

I mageFi | ePar ans. pwchFi | eNane = NULL;
| rageFi | ePar ans. pnl nagel D = NULL;

| mageFi | ePar ans. ppcl mageMem = NULL;
I mageFi | eParans. nQuality = O;

/1 Save bitmap fromactive nenory to file (wth file open dial og)

| mageFi | ePar ans. nFi |l eType = | S_| MG BWP;

INT nRet = is_InmageFile(mhCam 1S | MAGE_FI LE_CVD_SAVE, (void*) & mageFil eParans,
si zeof (I mageFi | ePar ans) ) ;

/'l Save jpeg fromactive nmenory with quality 80 (w thout file open dial og)

| rageFi | ePar ans. pwchFil eNane = L"c:\\test.|pg";

| mageFi | eParans. nFil eType = | S_I| MG JPG

| rageFi | eParans. nQuality = 80;

nRet = is_|mageFi|le(mhCam |S | MAGE_FI LE CVMD_SAVE, (void*)& mageFi | eParans,
si zeof (I mageFi | ePar ans) ) ;

/1 Save png from special nenory with quality 50 (with file open dial og)
I mageFi | ePar ans. pwchFi | eNane = NULL; | nageFil eParans. pnl magel D = &nl D; /1 valid ID
| mrageFi | ePar ans. ppcl negeMem = &pcMenory; /1 valid buffer
| mageFi | eParans. nFil eType = | S_| MG_PNG
| mrageFi | eParans. nQuality = 50;
nRet = is_|mageFile(mhCam |S | MAGE_FI LE CVMD_SAVE, (void*)& mageFi | eParans,
si zeof (I mageFi | ePar ans) ) ;
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4.3.59 is_ImageFormat

8

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_l mageFormat (H DS hCam
Ul NT nCommand,
voi d *pParam
U NT nSi zeOf Par am

Description

Using i s_I| nageFor mat (), you can query a list of possible image sizes and set a new image format if supported
by your DCx Camera model. This is useful for sensors that do not support a free selection of the area of interest or
image format. Using the AOI, binning/subsampling or scaling functions, the driver sets the selected image format to
z’a_cgieve the best possible image quality. For a complete list of available image formats see table "Image formats"
269) below.

The nCommand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pPar amrefers is specified in the nSi zeOf Par am
input parameter.

Input parameters

hCam Camera handle

= nConmand

| MGFRMI_CVD_GET_LI ST Returns a list of all image formats supported by the
sensor.
=I More details

You can query the number of entries in the list with
| MGFRMI_CVD_GET_NUM ENTRI ES.

® pPar am Pointer to list of type | MAGE FORMAT LI ST
268, The list must be preallocated as specified below.

* nSi zeOf Par am Size of the list
Size of (I MAGE_FORVAT LI ST + (number of list entries

-1)*
Size of (I MAGE_FORMAT I NFO))
| MGFRMT_CNMD_GET_NUM ENTRI ES Returns the number of entries in the list.
=l More details

e pPar am Pointer to variable of type Ul NT returning the
number of list entries.

* nSi zeOf Param 4

| MGFRMT_CNVD_SET_FORNVAT Sets the desired image format.
=I More details
e pPar am Pointer to variable of type Ul NT passing the
format ID| 2681 of the desired image format.
®* nSi zef Param 4

| MGFRMI_CMD_GET_ARBI TRARY_AQl _SUPPCRTED |Returns if the sensor supports a free selection of the area
of interest (AOI).
=I More details
e pPar am Pointer to variable of type Ul NT indicating if
free AOI selection is supported:
0 = No free AOI supported
1 = Free AOI supported

* nSj zeOf Param 4

pPar am Pointer to a function parameter, whose function depends
on nConmmand.
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hCam

Camera handle

nSi zeOf Par am

Size (in bytes) of the memory area to which pPar am
refers.

Contents of the IMAGE_FORMAT_LIST list of image formats

Ul NT nSi zeCf Li st Entry Must be preset with the size of a list entry in bytes

Ul NT nNunli st El enent s Must be preset with the number of list entries (from
| MGFRMI_CVD_GET_NUM _ENTRI ES)

Ul NT nReser ved[ 4] Reserved

| MAGE_FORMAT | NF |For mat | nf o[ 0]

0]

First entry in the list.

After having been filled by | MGFRMI_CVD_GET_LI ST, the list
contains additional entries For mat | nf o[ 1] ..For mat | nf o

[ nNuniLi st El ement s-1] .

Contents of the list entry IMAGE_FORMAT_INFO

| NT nFor mat | D Format ID of the specified image format (see table "Image
formats" | 265 below)

Ul NT nW dt h Width of the area of interest

Ul NT nHei ght Height of the area of interest

Ul NT nx0 Start point of the area of interest (X)

Ul NT nYO Start point of the area of interest (Y)

Ul NT nSuppor t edCapt ur eModes Image capture modes supported for this format (see table
below)

Ul NT nBi nni ngvbde Binning mode used

Ul NT nSubsanpl i nghbde Subsampling mode used

| S CHAR st r For mat Nane[ 64] Description of the format

doubl e dSensor Scal er Fact or Scaling factor used (only sensors that support scaling| ).

Ul NT nReser ved[ 24] Reserved

Possible values for CAPTUREMODE

CAPTMODE_SI NGLE

Freerun mode, single frame (freerun snap)

CAPTMCDE_FREERUN

Freerun mode, continuous (freerun live)

CAPTMODE_TRI GGER_SCOFT_SI NGLE

Software triggered mode, single frame

CAPTMODE_TRI GGER _SOFT_CONTI NUOUS

Software triggered mode, continuous

CAPTMCODE_TRI GGER_HW SI NGLE

Hardware triggered mode, single frame

CAPTMODE_TRI GGER_HW CONTI NUOUS

Hardware triggered mode, continuous

For further information on the image capture modes, see also in the Basics: Operating modes| 17 chapter.
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Image formats of CMOS sensors

Format . Camera model
p | Resolution Name DCC1645C DCC1545M DCC1240x
1 3264x2448 (8M)
2 |3264x2176 (8M 3:2)
3 3264x1836 (8M 16:9)
4 |2592x1944 (5M)
5 |2048x1536 (3M)
6 1920x1080 (Full HD 16:9)
7  |1632x1224 (2M)
8 |1280x960 (1.2M 4:3) X X X
9  1280x720 (HD 16:9) X X X
11  |960x480 (WVGA 2:1) X X X
12 |800x480 (WVGA) X X X
13 |640x480 (VGA) X X X
14 | 640x360 (VGA 16:9) X X X
15 |400x240 (WQVGA) X X X
16 |352x288 (CIF) X X X
17 |288x352 (CIF Portrait) X X X
18 |320x240 (QVGA) X X X
19 |240x320 (QVGA Portrait) X X X
20 11600x1200 (UXGA)
21 |3840x2748 (10M)
22 |1920x1080 (Full HD 16:9, HQ)
23 |2560x1920 (5M)
24  |768x576 (CCIR) X X X
25 |1280x1024 (1.3M SXGA) X X X
26 2448x2048 (5M)
27 |1024x768 (XGA) X X X
28 1024x1024 (1M) X X
29 |800x600 (SVGA) X X X
30 1360x1024 (1.4M 4:3)
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Image formats of CCD sensors

Format Resolution Name Camera model
ID DCU-223x DCU-224x
1 3264x2448 (8M)
2 |3264x2176 (8M 3:2)
3 |3264x1836 (8M 16:9)
4 |2592x1944 (5M)
5 2048x1536 (3M)
6 |1920x1080 (Full HD 16:9)
7 1632x1224 (2m)
8 |1280x960 (1.2M 4:3) X
9 1280x720 (HD 16:9) X
11 |960x480 (WVGA 2:1) X X
12 800x480 (WVGA) X X
13 |640x480 (VGA) X X
14 | 640x360 (VGA 16:9) X
15  |400x240 (WQVGA) X
16 352x288 (CIF) X
17 |288x352 (CIF Portrait) X
18 320x240 (QVGA) X
19 |240x320 (QVGA Portrait) X
20 |1600x1200 (UXGA)
21 |3840x2748 (10M)
22 |1920x1080 (Full HD 16:9, HQ)
23 |2560x1920 (5M)
24 |768x576 (CCIR) X X
25 |1280x1024 (1.3M SXGA) X
26 |2448x2048 (5M)
27 1024x768 (XGA) X X
28 |1024x1024 (am) X
29 |800x600 (SVGA) X X
30 |1360x1024 (1.4M 4:3)
Return values
I'S_CANT_ADD TO_ SEQUENCE The image memory is already included in the sequence and cannot
be added again.
I S BAD_STRUCTURE_SI ZE An internal structure has an incorrect size.
I S_CANT_COMMUNI CATE_W TH_DRI VER  |Communication with the driver failed because no driver has been
loaded.
I S_CANT_COPEN_DEVI CE An attempt to initialize or select the camera failed (no camera
connected or initialization error).
I'S_CAPTURE_RUNNI NG A capturing operation is in progress and must be terminated before
you can start another one.
I S_DR_CANNOT_CREATE_SURFACE The image surface or overlay surface could not be created.
| S DR_CANNOT CREATE_ TEXTURE The texture could not be created.
I S_DR_CANNOT_CREATE_VERTEX_BUFFER|The vertex buffer could not be created.
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| S_ DR _DEVI CE_OUT_OF MEMORY
| S_DR_LI BRARY_NOT_FOUND
| S_| N\VALI D_BUFFER _SI ZE

|'S_| NVALI D_CAVERA_TYPE
| S_| N\VALI D_CAPTURE_MODE

| S_| N\VALI D_CAVERA HANDLE
| S_I N\VALI D_MEMORY_POI NTER
|'S_| N\VALI D_MODE

| S_| N\VALI D_PARAVETER

I'S_| N\VALI D_PI XEL_CLOCK

| S | O REQUEST FAI LED

| S_NO_ACTI VE_I MG_MVEM

| S_NO_SUCCESS
| S_NOT_CALI BRATED
| S_NOT_SUPPORTED

| S_NULL_POI NTER
| S_OUT_OF_MEMORY

| S_SEQUENCE_BUF_ALREADY_LOCKED

| S_SUCCESS
|'S_TI MED_OUT

I S_TRI GGER_ACTI VATED

Not enough graphics memory available.
The DirectRenderer library could not be found.

The image memory has an inappropriate size to store the image in
the desired format.

The camera type defined in the .ini file does not match the current
camera model.

The function can not be executed in the current camera operating
mode (free run, trigger or standby).

Invalid camera handle
Invalid pointer or invalid memory ID
Camera is in standby mode, function not allowed

One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

This setting is not available for the currently set pixel clock
frequency.

An |0 request from the uc480 driver failed. Possibly the versions of
the uc480_api . dl | (API) and the driver file (uc480_usb. sys) do
not match.

No active image memory available. You must set the memory to
active using the i s_Set | mageMen() function or create a
sequence using the i s_AddToSequence() function.

General error message
The camera does not contain any calibration data.

The camera model used here does not support this function or
setting.

Invalid array

No memory could be allocated.

The memory could not be locked. The pointer to the buffer is invalid.
Function executed successfully

A timeout occurred. An image capturing process could not be
terminated within the allowable period.

The function cannot be used because the camera is waiting for a
trigger signal.
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Related functions

e is_AQ () [

® i s_SetBinning() |

* i s Set SubSanpling() [

Example

HI DS hCam
char strCanfil eNane[ 256] ;
int nRet;

/1 Get nunber of available formats and size of |ist

Ul NT count;

U NT byt esNeeded = si zeof (1 MAGE_FORVAT_LI ST) ;

nRet = is_InageFormat (hCam | MGFRMI_CMD_GET_NUM ENTRI ES, &count, 4);
byt esNeeded += (count - 1) * sizeof (| MAGE_FORMAT_| NFO);

voi d* ptr = nall oc(bytesNeeded);

/1 Create and fill list

| MAGE_FORMAT_LI ST* pformatList = (1 MAGE_FORMAT_LI ST*) ptr;

pformat Li st->nSi zeOf Li stEntry = si zeof (1 MAGE_FORVAT_I NFO) ;

pf ormat Li st->nNunli st El enents = count;

nRet = is_|nnageFormat (hCam | MGFRMI_CMD_GET_LI ST, pformatlList, bytesNeeded);

/1 Activate trigger node for capturing high resolution imges (USB uEye XS)
nRet is_StopLiveVideo(hCam IS WAIT);
nRet i s_Set External Trigger(hCam |S_SET_TRI GGER_SOFTWARE) ;

/'l Prepare for creating inmage buffers
char* pMem = NULL;
int mem D = 0;

/1 Set each format and then capture an inage
| MAGE_FORMAT_I NFO f or mat | nf o;
for (int i =0; i < count; i++)
{
formatInfo = pfornatList->Fornatinfo[il];
int wdth = fornmatl|nfo. nWdth;
int height = formatlnfo.nHei ght;

/1 Alocate inmage nemfor current format, set format

nRet = is_AlloclmageMen(hCam width, height, 24, &Mem &nmenl D);
nRet = is_Setl|nmageMen(hCam pMem nenlD);
nRet = is_InageFormat (hCam | MGFRMI_CVD_SET_FORVAT, &f or mat | nf 0. nFor nat | D,

/'l Capture inmage
nRet = is_FreezeVideo(hCam IS WAIT);

4);
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4.3.60 is_InitCamera

8)

USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax
INT is_InitCanera (H DS* phf, HWD hwhd)
Description

i s_InitCamera() starts the driver and establishes the connection to the camera. After successful initialization,
this function assigns the camera handle. All subsequent functions require this handle as the first parameter.

When using Direct3D or OpenGL for image display, you can pass a handle to the output window.

1. Multi-camera environments

When using multiple cameras in parallel operation on a single system, you should assign a unique camera ID to
each camera. To initialize or select a camera with i s_I ni t Caner a(), the phCamhandle must previously have
been set to the desired camera ID.

To initialize or select the next available camera without specifying a camera ID, phCamhas to be preset with 0.
2. Thread safety

We recommend that you call the following functions exclusively from a single thread in order to avoid unpredictable
behavior of the application.

e is InitCanera() |4

* i s_SetDi spl ayMde() |22

*is ExitCanera() [z

See also General: Thread programming| «s$!

Input parameters

phCam Pointer to the camera handle
When you call this function, the pointer value has the following
meaning:
0: The first available camera will be initialized or selected.
1-254: The camera with the specified camera ID will be initialized or

selected.
*phCam | The camera is opened using the device ID instead of the camera
|'S_USE_DEVI CE_I D ID. For details on device ID please refer to the

i s_Get Caner aLi st () 25 chapter.
*phCam | During initialization of the camera, this parameter checks whether a
I'S_ALLOW STARTER FW UPLOAD new version of the starter firmware is required. If it is, the new

starter firmware is updated automatically (only GigE uEye SE/RE/
CP cameras).

To ensure backward compatibility of applications, always call

i s_|nitCanera() withoutthe | S ALLOW STARTER FW UPLQAD
parameter first. Only if an error occurs, call the function with this
parameter set (see Example/ 255 below).

hwid Pointer to the window where the Direct3D image will be displayed
If hwhd = NULL, DIB mode will be used for image display.

Return values

I S ALL_DEVI CES BUSY All cameras are in use
I S BAD STRUCTURE_SI ZE An internal structure has an incorrect size.
I S _ CANT_ADD TO_SEQUENCE The image memory is already included in the sequence

and cannot be added again.
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| S_CANT_COVMUNI CATE_W TH_DRI VER
| S_CANT_OPEN_DEVI CE

| S_CANT_OPEN_REG STRY
| S_CANT_READ_REG STRY
| S_CAPTURE_RUNNI NG

| S_CRC_ERROR

| S_DEVI CE_ALREADY_PAI RED
| S_DEVI CE_NOT_COMPATI BLE
| S_DR_CANNOT _CREATE_SURFACE

| S_DR_CANNOT _CREATE_TEXTURE

| S DR_CANNOT _CREATE_VERTEX_BUFFER

| S_DR_DEVI CE_OUT_OF MEMORY
| S_ DR LI BRARY_NOT_FOUND

| S_ERROR_CPU_| DLE_STATES_CONFI GURATI ON

| S_FI LE_WRI TE_OPEN_ERROR
| S_| NCOVPATI BLE_SETTI NG

| S | NVALI D_BUFFER S| ZE

| S | NVALI D_CAVERA TYPE

| S | NVALI D_CAPTURE_MODE
| S | NVALI D_DEVI CE_I D
|'S | NVALI D_EXPOSURE_TI ME

|'S_| N\VALI D_CAVERA HANDLE
| S_I N\VALI D_MEMORY_POI NTER
|'S_| N\VALI D_MODE

| S_| NVALI D_PARAVETER

I'S_| N\VALI D_PI XEL_CLOCK

| S | O REQUEST FAI LED

| S_NO_ACTI VE_| MG_MEM

| S_NO_| MAGE_MEM ALLOCATED
'S NO_I R_FI LTER

| S_NO_SUCCESS

| S_NOT_CALI BRATED

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

Error opening a Windows registry key
Error reading settings from the Windows registry

A capturing operation is in progress and must be
terminated before you can start another one.

A CRC error-correction problem occurred while reading
the settings.

The device is already paired.
The device is not compatible to the drivers.

The image surface or overlay surface could not be
created.

The texture could not be created.

The vertex buffer could not be created.

Not enough graphics memory available.

The DirectRenderer library could not be found.
The configuration of the CPU idle has failed.
File cannot be opened for writing or reading.

Because of other incompatible settings the function is
not possible.

The image memory has an inappropriate size to store
the image in the desired format.

The camera type defined in the .ini file does not match
the current camera model.

The function can not be executed in the current camera
operating mode (free run, trigger or standby).

The device ID is invalid. Valid IDs start from 1 for USB
cameras.

This setting is not available for the currently set
exposure time.

Invalid camera handle
Invalid pointer or invalid memory ID
Camera is in standby mode, function not allowed

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

This setting is not available for the currently set pixel
clock frequency.

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

No active image memory available. You must set the
memory to active using the i s_Set | rageMem()
function or create a sequence using the

i s_AddToSequence() function.

The driver could not allocate memory.

No IR filter available

General error message

The camera does not contain any calibration data.
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| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

| S_NULL_PO NTER

Invalid array

| S_OUT_OF MENMORY

No memory could be allocated.

| S_SEQUENCE_BUF_ALREADY_LOCKED

The memory could not be locked. The pointer to the
buffer is invalid.

| S_STARTER_FW UPLOAD_NEEDED

The camera's starter firmware is not compatible with the
driver and needs to be updated.

I S_SUCCESS

Function executed successfully

| S_TI MED_OUT

A timeout occurred. An image capturing process could
not be terminated within the allowable period.

I S_TRI GGER_ACTI VATED

The function cannot be used because the camera is
waiting for a trigger signal.

Related functions

e is_ExitCanera() =5

* i s_Enabl eAut 0Exi t () [2o8
* is GetCanerali st () [z
* i s_Set Caneral D() (a3

* i s_Get Caneral nf o() [

Example

/1 Open canera with ID 1
H DS hCam = 1;

INT nRet = is_InitCanera (&Cam NULL);

if (nRet != |'S_SUCCESS)

/'l Check if G gE uEye SE needs a new starter firmnare

if (nRet == | S_STARTER FW UPLOAD_NEEDED)

//Cal culate tinme needed for updating the starter firnware

I NT nTi ne;

is_CetDuration (hCam |S_SE STARTER FW UPLQAD, &nTine);

/*

e.g. have progress bar displayed in separate thread

*/

/1 Upl oad new starter firmvare during initialization

hCam = hCam| |S_ALLOW STARTER FW UPLOAD;
nRet = is_InitCanera (&Cam NULL);

/*
end progress bar
*/
}
}

Sample programs

® uc480MultipleCameraScan (C++)
® uc480Console (C++)

® uc480C# Demo (C#)

© 2013 Thorlabs GmbH

275



DCx Cameras

4.3.61 is_InitEvent

Syntax
INT is_InitEvent (H DS hCam HANDLE hEv, | NT which)
Description

i s_InitEvent () initializes the event handle for the specified event object. This registers the event object in the
uc480 kernel driver.

Using USB cameras under Windows

The following events require a Windows message loop. This message loop has to be executed by the thread that
loads the uc480 APIl. The message loop is usually provided by the application window. In some cases, the
message loop might not be created automatically (e.g. in console applications). In this case you will need to
implement the message loop yourself.

This applies to the following uc480 events:

| S_SET_EVENT_REMOVE

® | S SET_EVENT_REMOVAL

® | S_SET_EVENT_DEVI CE_RECONNECTED

® | S_SET_EVENT_NEW DEVI CE

If no message loop exists, a USB camera will not be automatically detected after reconnecting.

Input parameters

hCam Camera handle

hEv Event handle created by the Cr eat eEvent () Windows
API function.

whi ch ID of the event to be initialized (see i s Enabl eEvent ()
[208))

Return values

IS | NVALI D CAMERA HANDLE Invalid camera handle

I S_| NVALI D_PARANMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S _NO_SUCCESS General error message
| S_SUCCESS Function executed successfully

Related functions
e i s _Enabl eEvent () [0

* i s_Disabl eEvent () 208
* i s_ExitEvent () 24
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Example
HANDLE hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);

/1 Enabl e frane event, start image capture and wait for event
is_InitEvent(hCam hEvent, |S_SET_EVENT_FRAME);

i s_Enabl eEvent (hCam | S_SET_EVENT_FRAME) ;
is_FreezeVideo(hCam |S_DONT_WAIT);

DWORD dwRet = Wit For Si ngl eObj ect (hEvent, 1000);

if (dwRet == WAI T_TI MEQUT)

/* wait timed out */
LI se if (dwRet == WAI T_OBJECT_0)
/* event signalled */
i}s_Di sabl eEvent (hCam | S_SET_EVENT_FRAME) ;

i s_ExitEvent (hCam | S_SET_EVENT_FRAME);
Cl oseHandl e(hEvent);

Sample programs
* SimpleLive (C++)
® uc480Event (C++)
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4.3.62 is_InitimageQueue

8)

ot

USB 2.0
USB 3.0

Syntax
INT is_InitlnmgeQueue (H DS hCam | NT nMde)
Description

i s_InitlmgeQueue() enables the queue mode for existing image memory sequences. New images will be
added to the end of the %eue on arrival (FIFO principle). The image memory sequence has to be created with
i s AddToSequence() [ prior to calling is_InittmageQueue(). With i s Wi t For Next | nage() lsss1 you can
guery the pointer and sequence ID of the first (i.e. oldest) image in the sequence.

Image memory sequences can also be used without queue mode. In this case the current image memory has to be
queried with i s_Get Act SeqBuf () [ 2261 on every frame event. Disadvantage of this proceeding is that at very high
frame rates it may happen that additional images arrive between the frame event and accessing/locking the
memory. The images arriving in this period will be skipped when you query the current image.

When the queue mode is used (i s_I ni t | mageQueue() ), however, you can be sure to always receive the oldest
image which has not yet been queried. In addition, image memories are automatically locked immediately after
receiving the image. This prevents images from being overwritten when very high frame rates and few image
memories are used.

Input parameters

hCam Camera handle
nMode Queue mode. Currently only nMbde = 0 is supported.

Return values

IS | NVALI D CAMERA HANDLE Invalid camera handle

I S_| NVALI D_PARANMETER One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

I S _NO_SUCCESS General error message
| S_SUCCESS Function executed successfully

Related functions

e is_ExitlnmgeQueue() 28

* i s Wit ForNext | mage() |ss
* i s_AddToSequence() [1sb

Example
/1 A previously initialized camera continuously captures inages

/1 until a tinmeout or transfer error occurs.
/1 Note: inmage nenories have to be allocated before this

is_InitlmgeQueue (mhCam 0);

INT nMem D = 0;

char *pBuffer = NULL;

whil e (I S_SUCCESS == is_WaitFor Next | mage(m hCam 1000, &pBuffer, & Menm D))

i s_Savel nrageMem (m_hCam "inmage. bnp", pBuffer, nMem D);
is_Unl ockSeqBuf (mhCam nMem D, pBuffer);

}
i s_ExitlmgeQueue (m_hCan;
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4.3.63 is_InquirelmageMem

H

.

USB 2.0
USB 3.0

USB 2.0
USB 3.0

Syntax

I'NT is_Inquirel mmgeMem (H DS hCam char* pcMem int nlD,
int* pnX, int* pny,
int* pnBits, int* pnPitch);

Description

i s_lInquirel mageMerm() reads out the properties of an allocated image memory.

Input parameters

hCam Camera handle

phem Pointer to the starting address of the image memory as allocated by
is Al ocl mageMen() |7

NI D ID of the image memory as allocated by i s_Al | ocl mageMend() [

pnX Returns the width used to define the image memory. You can also pass NULL
instead.

pnY Returns the height used to define the image memory. You can also pass NULL
instead.

pnBits Returns the bit width used to define the image memory. You can also pass
NULL instead.

pnPi tch Returns the line increment of the image memory. You can also pass NULL

instead.

Return values

I S CANT_COVMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver

has been loaded.

| S_CANT_OPEN_DEVI CE

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_I N\VALI D_MEMORY_POI NTER

Invalid pointer or invalid memory ID

' S_| NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

| S | O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl I (API) and the driver file
(uc480_ushb. sys) do not match.

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions

e is Al ocl mageMen() [sn
* is_SetlmageMen() [ssh

* is_SetAllocat edl mageMen() [

® i s_Get Col or Dept h() 27
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4.3.64 is_lO
4)
USB 2.0
USB 3.0
Syntax
INT is_IQH DS hCam U NT nCommrand, voi d* pParam Ul NT cbSi zeO Param
Description

With the i s_I () function you control all flash and trigger functions| 191 and the additional digital outputs (GPIOS)
of some DCx Camera models. For information on GPIO wiring, please refer to the Electrical Specifications! s
chapter.

Additionally you can toggle the color of the LED on the back of the DCU22x and DCC1240x camera housing.

GPIOs are available only for DCC3240x cameras. The GPIOs are not provided with optocouplers and use TTL/
LVCMOS voltages. For information on GPIO wiring, please refer to the Electrical specifications| 4s71 chapter.

¢ Rolling shutter cameras:
Using i s_I (), you can determine the times required to implement a global flash function for rolling shutter
cameras. This way, a rolling shutter camera can also be used as a global shutter camera provided that no
ambient light falls on the sensor outside the flash period.
If the exposure time is set too short so that no global flash operation is possible, the function returns
I S _NO_SUCCESS.

To use a rolling shutter camera with the global start function, first call the i s_Set @ obal Shut t er () function.
Otherwise, incorrect values will be returned for Del ay and Dur at i on.

® Global shutter cameras:
In freerun mode, the exposure of global shutter cameras is delayed if the exposure time is not set to the
maximum value. i s_| () determines the required delay in order to synchronize exposure and flash operation.
In triggered mode, the return values for delay and flash duration are 0, since no delay is necessary before
exposure starts.

For further information, please refer to the chapters Camera basics: Shutter methods| 3¢, Digital input/output

(trigger/flash) [ 47 and Operating modes| 17,

Accuracy of flash synchronization

The following parameters have an influence on the camera's internal timing:
* Image geometry/ 14 (CMOS and CCD sensors)
* Pixel clock| 2e11 (CMOS and CCD sensors)

* Exposure timel2:51 (CCD sensors)

If you change any of these parameters, you will have to set the flash duration and flash delay parameters once
again.

The nConmand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

The following functions are obsolete by thei s_| () function:

* is _Cetd obal Fl ashDel ays()
® is_SetFlashDel ay()

® is_SetFlashStrobe()

®is SetlQ)

®is_ SetlOvask()
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®is SetLED()
See also: Obsolete functions| =%

Input parameters

hCam Camera handle

=l nComand

GPIO

IS 10 CVD_GPI OS_CET_SUPPCORTED Returns the supported GPIO ports (Example 1/zs4)

* | O_FLASH GPI O_PORT_MASK
(1 O_FLASH MODE_GPI O 1 |
| O_FLASH MODE_GPI O 2)

| S_1 O CMD_GPI OS_GET_SUPPORTED_| NPUTS Returns the supported GPIO inputs (Example 1| z%)
| S_1 O_ CMD_GPI OS_GET_SUPPORTED_OUTPUTS Returns the supported GPIO outputs (Example 1[2s%)

IS | O CVD GPl OSs_CGET_DI RECTI ON Rﬁe%turns the input/output mask of the GPIOs (Example 2
284)
|'S_| O CVMD_GPI OS_SET_DI RECTI ON Set the GPIO on input/output (Example 2| 2s%)

* | O FLASH MODE _GPI O _1: Sets GPIO 1 as outout.
* | O FLASH MODE_GPI O _2: Sets GPIO 2 as output.

I'S_| O_CVD_GPI OS_GET_STATE Returns the state of the GPIO (High, Low) (Example 2|2s4
)

IS | O CVMD _GPlI OS_SET_STATE Sets the state of the GPIOs if they are defined as output
(High, Low) (Example 2z

I'S_I O_CVD_GPI OS_GET_CONFI GURATI ON Returns the configuration of a GPIO port (Example 10|27
)

I'S_I O_CVD_GPI OS_SET_CONFI GURATI ON Sets the configuration of a GPIO port (Example 11|27,
Example 12| 2s7)

Flash

IS 1O CVMD_FLASH GET_SUPPORTED_GPI OGS Returns the GPIOs which can be used for flash output
(Example 6|zs5)
IS 1O CVMD FLASH GET MODE Fyz_e%turns the current flash mode, see below (Example 7
285)
'S | O CMD_FLASH SET_MODE Sets the flash mode (Example 7/2s5)
* | O FLASH MODE_OFF: Disables the digital output.
| O FLASH_MODE_TRI GGER _LO _ACTI VE: Enables

the flash strobe in trigger mode. The digital output is set
to low level for the flash duration.

* | O FLASH MODE_TRI GGER_HI _ACTI VE: Enables
the flash strobe in trigger mode. The digital output is set
to high level for the flash duration.

* | O FLASH MODE CONSTANT_HI GH: Statically sets
the digital output to high level (HIGH).

* | O FLASH MODE _CONSTANT_LOW Statically sets the
digital output to low level (LOW).

* | O FLASH MODE_FREERUN_LO _ACTI VE: Enables
the flash strobe in freerun mode. The digital output is
set to low level for the flash duration.

e | O FLASH MODE_FREERUN_HI _ACTI VE: Enables
the flash strobe in freerun mode. The digital output is
set to high level for the flash duration.

IS | O CVMD_FLASH GET_GLOBAL_PARAMS Returns the parameters for the global exposure window
(Example 4 2s4))

IS | O CVMD_FLASH APPLY_GLOBAL_PARANS Returns the parameters for the global exposure window
and sets them as flash parameters (Examplel 4/ zs4)

I'S_| O CMD_FLASH GET_PARAMS Returns the current values for flash delay and duration
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hCam

|'S 1O CVMD_FLASH SET_PARAVG

'S 1O CMD _FLASH GET_PARAVS M N
'S 1 O CVMD_FLASH GET_PARAMS_MAX
'S 1O CVMD_FLASH GET_PARAMS | NC

'S 10 CMD_FLASH GET_GPI O_PARAMS_M N

'S 1 O CMD_FLASH_SET_GPl O_PARANS

Pulse-width modulation
IS | O CVMD PWM GET_SUPPORTED GPI OS

'S 1 O CVD_PWM_GET_MODE
'S 1 O_CMD_PWM SET_MODE

'S | O CVMD_PWM GET_PARAMS
'S | O CVMD_PWM SET_PARAMS

'S | O CVMD_PWM GET_PARAMS_M N
'S | O CMD_PWM GET_PARAMS_MAX
'S |1 O CVMD_PWM GET_PARAMS_| NC

LED
'S 10 CMD_LED _GET_STATE
'S 10 CMD_LED_SET_STATE

'S 10 CMD_LED_TOGGLE_STATE

pPar am

chSi zeOr Par am

Camera handle

(Example 5/2z5)

Sets the current values for flash delay and duration
(Example 5/25)

Returns the minimum possible values for flash delay and

duration (Example 5| 2ss))

Returns the maximum possible values for flash delay and

duration (Example 5| 25)
Returns the increments for flash delay and duration

(Example 5/2s5)

Returns the minimum possible parameters for the GP1Os
as shorter flash delay and flash duration are possible
when using the GPIOs for flash (Example 13z).

Sets the flash delay and flash duration and allows the
minimum values for GPIOs.

Attention: For values below 20 | s an unpredictable
behavior can occur when flashing is done via the normal

flash pin (Example 13[2s%).

Returns the GPIOs which can be used for pulse-width

modulation (PWM) (Example 6| zs5)
Returns the current PWM mode (Example 9/ 2s5)

Sets the current PWM mode (Example 9/ zs)

e | S FLASH MODE PWW Sets the flash output as output
for PWM mode.

* | OGPl O 1: Sets GPIO 1 as output.

* | OGPl O 2: Sets GPIO 2 as output.

Returns the current values of the PWM parameters
(Example 8| 2s5)

Sets the current values of the PWM parameters

(Example 8| 2s5)

Returns the minimum possible values for PWM
parameters (Example 8|zs)

Returns the maximum possible values for PWM

parameters (Example 8|zs51)

Returns the increments of the PWM parameters

(Example 8|2s6)

Returns the state of the LED (Example 3/z)

Sets the state of the LED (Example 3/2s4)
* | O LED STATE 1: Sets LED to orange.
* | O LED STATE 2: Sets LED to green.

Toggles between the LED states (Example 3/ z%)

Pointer to a function parameter, whose function depends
on nCommand.

Size (in bytes) of the memory area to which pPar am
refers.

282
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Contents of the I0O_FLASH_PARAMS structure

| NT s32Del ay
Ul NT u32Dur ati on

Contents of the I0_PWM_PARAMS structure

doubl e dbl Frequency Hz

doubl e dbl _DutyCycle

Flash delay (in |1 s)

Flash duration (in i s)

If 0 is passed, the flash output will be active until the end of
the exposure time. For sensors with Global Start Shutter this
is the time until the end of exposure of the first sensor row.

Frequency of the pulse-width modulation (PWM)
1.0...10 000 Hz

Duty cycle of the pulse-width modulation
0.0...1.0 (1.0 corresponds to 100 %)

Contents of the I0_GPIO_CONFIGURATION structure

Ul NT u32Gpi o

Ul NT u32Caps

Ul NT u32Confi gurati on
Ul NT u32State

Ul NT u32Reser ved[ 12]

Return values

| S_CANT_COWMUNI CATE_W TH_DRI VER
| S_CANT_OPEN_DEVI CE
|'S_| N\VALI D_CAVERA HANDLE

I S_I NVALI D_PARAMETER

|'S_| O REQUEST FAI LED

| S_NO_SUCCESS

| S_NOT_SUPPORTED

| S_SUCCESS
| S_ TRl GGER_ACTI VATED

| S_TRI GGER_NOT_ACTI VATED

Sets the GPIO whose configuration is to be read or set
(10O GPIO 1, 10 GPIO 2). So this value must be initialized
before the GPIO configuration is read or set.

When reading the configuration: ORed bitmask of the
supported GPIO modes (I S_GPI O_I NPUT |
I S_GPl O_QUTPUT.)).

* When reading the configuration: returns the current set
configuration

* When setting the configuration: sets the configuration

* When reading the configuration: returns the current state of
the GPIO (0 = Low, 1 = High).

¢ When setting the configuration: sets the state of the GPIO
(0 =Low, 1 = High).

Reserved

Communication with the driver failed because no driver has
been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

Invalid camera handle

One of the submitted parameters is outside the valid range
or is not supported for this sensor or is not available in this
mode.

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

General error message

The camera model used here does not support this
function or setting.

Function executed successfully

The function cannot be used because the camera is
waiting for a trigger signal.

The function is not possible as trigger is disabled.

© 2013 Thorlabs GmbH

283



DCx Cameras

Example 1
INT nRet = | S_SUCCESS;

U NT nSupportedl Gs = 0;
nRet = is_|Q(mhCam IS |0 CVD GPl OS_GET_SUPPORTED,
(voi d*) & Support edl Cs, si zeof (nSupportedl Cs));

U NT nSupportedl nputs = 0;
nRet = is_IQmhCam |S_| O CVMD GPl OS_CGET_SUPPORTED | NPUTS,
(voi d*) & Support edl nputs, sizeof (nSupportedl nputs));

U NT nSupportedQutputs = O;
nRet = is_IQ(mhCam |S_| O CVD_GPl OS_GET_SUPPORTED_QUTPUTS,
(voi d*) & Support edQut puts, si zeof (nSupportedQutputs));

Example 2
INT nRet = | S_SUCCESS;

U NT nDirection = 0;

/1l Get direction
nRet = is_|Q(mhCam |S |0 CVD GPl OS_GET_DI RECTI ON,
(void*)&nDirection, sizeof(nDirection));

/1 Set GPIOL and GPI Q2 to out put

nDirection = 1O GPIO1 | 10GPIO2;

nRet = is_|Q(mhCam IS |0 CVD GPl OS_SET_DI RECTI ON,
(void*)&nDirection, sizeof(nDirection));

/1l Get the current state of the GPICs

U NT nCurrentState = O;

nRet = is_ IQmhCam |S |0 CVD GPl OS_GET_STATE,
(void*)&nCurrent State, sizeof(nCurrentState));

/1 Set GPIOL to high, GPIQ2 to | ow

nCurrentState = 10 _GPI O_1,

nRet = is_|Q(mhCam |S |0 CVD GPl OS_SET_STATE,
(void*)&nCurrent State, sizeof(nCurrentState));

Example 3
INT nRet = | S_SUCCESS;

U NT nLED = O0;

/1l Get the current state of the LED

nCurrentState = 0;

nRet = is_IQmhCam 1S_| O CVD LED GET_STATE,
(void*)&iCurrent State, sizeof(nCurrentState));

/1l Set LED to state 1 (red)

nCurrentState = | O LED _STATE 1;

nRet = is_IQmhCam 1S_| O CVD LED SET_STATE,
(void*)&Current State, sizeof(nCurrentState));

/'l Toggle LED state to green
nRet = is_IQmhCam |S_|O CVMD LED TOGGLE _STATE, NULL, 0);

Example 4
INT nRet = | S_SUCCESS;

/! Read the global flash parans
| O_FLASH PARAMS f | ashPar ans;
INT nRet = is_IQ(mhCam 1S | O CVMD FLASH GET_GLOBAL_PARANS,
(voi d*) &f | ashPar ans, sizeof (flashParans));
if (nRet == | S_SUCCESS)
{
I NT nDel ay = fl ashPar ans. s32Del ay;
U NT nDuration = flashParans. u32Durati on;

}

/1l Read the global flash paranms and set the flash parans to these val ues
INT nRet = is_IQ(mhCam |S_| O CVMD FLASH APPLY_GLOBAL_PARAMS, NULL, 0);
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Example 5
INT nRet = | S_SUCCESS;

| O_FLASH PARAMS f | ashPar ans;

/1l Get the mninmumvalues for flash delay and flash duration
nRet = is_|QmhCam |S_| O CVD _FLASH GET_PARAMS_M N,
(voi d*) & | ashPar ans, sizeof (flashParans));
if (nRet == | S_SUCCESS)
{

I NT nFl ashDel ayM n = fl ashPar ans. s32Del ay;
Ul NT nFl ashDurati onM n = fl ashParans. u32Dur ati on;

}

/1 Get the nmaxi mnumvalues for flash delay and flash duration
nRet = is_IQmhCam |1S_| O CVD FLASH GET_PARANMS_NAX,
(voi d*) &f | ashPar ans, sizeof (flashParans));
if (nRet == | S_SUCCESS)
{
I NT nFl ashDel ayMax = fl ashPar ans. s32Del ay;
U NT nFl ashDur ati onMax = fl ashParans. u32Dur ati on;

}

/1l Get the increment for flash delay and flash duration

nRet = is_|QmhCam |S_| O CVD_FLASH GET_PARANS_I NC,
(voi d*) & | ashPar ans, sizeof (flashParans));

if (nRet == | S_SUCCESS)

{

U NT nFl ashDel ayl nc = fl ashPar ans. s32Del ay;
Ul NT nFl ashDurationlnc = flashParans. u32Dur ati on;

}

/1 CGet the current values for flash delay and flash duration
nRet = is | Q(mhCam |S | O CVMD_FLASH GET_PARANS,

(voi d*) &f | ashPar ans, sizeof (flashParans));
if (nRet == |'S_SUCCESS)

I NT nCurrent Fl ashDel ay = fl ashPar ans. s32Del ay;
U NT nCurrent Fl ashDuration = flashParans. u32Dur ati on;

}

/'l Set the current values for flash delay and flash duration
nRet = is_|Q(mhCam |S_| O CVD_FLASH SET_PARANS,
(voi d*) & | ashPar ans, sizeof (flashParans));

Example 6
INT nRet = | S_SUCCESS;

/1l Get all GPICs that can be used as flash out put

U NT nGPI Gs_Fl ash = 0;

INT nRet = is_IQmhCam |S_| O CVMD FLASH GET_SUPPORTED_GPI CS,
(voi d*) &GPl Cs_Fl ash, sizeof (nGPl Gs_Fl ash));

/1 Get all GPIGs that can be used for the PW

U NT nGPl Gs_PWM = 0;

INT nRet = is_ IQmhCam 1S | O CvD PWV GET_SUPPORTED GPI CS,
(voi d*) &GPl CGs_PWM si zeof (nGPI Gs_PWY) ) ;

Example 7
INT nRet = | S_SUCCESS;

/1 Disable flash
U NT nMbde = | O FLASH MODE_OFF;
nRet = is_IQ(mhCam |S_|0O CVD FLASH SET_MODE, (void*)&Mde, sizeof(nhbde));

/1 Set the flash to a constant |ow out put
nMode = | O_FLASH MODE_CONSTANT_LOW
nRet = is IQ(mhCam |S_ |10 CVMD FLASH SET_MODE, (void*)&Mde, sizeof(nhode));

/1 Set the flash to a high active pulse for each image in the trigger node
nMbode = | O FLASH MODE_TRI GGER _H _ACTI VE;
nRet = is_IQ(mhCam |S_|O CVD FLASH SET_MODE, (void*)&nMde, sizeof (nhbde));

/1l Get the current flash node
nRet = is_IQ(mhCam |S_|0O CVD FLASH GET_MODE, (void*)&nMde, sizeof (nhbde));
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Example 8

I NT nRet = | S_SUCCESS;

I O_PWM_PARAMS m _pwnPar ans;

/1 Get the mninmumval ues of the PWM paraneters
nRet = is_IQ(mhCam |S_| O CVMD_PWM GET_PARAMS_M N,

(voi d*) &m pwnPar ans, si zeof (m pwrPar ans) ) ;
if (nRet == | S_SUCCESS)

doubl e dbl FrequencyM n
doubl e dbl DutyCycl eM n

m_pwnPar ans. dbl Frequency_Hz;
m_pwnPar anms. dbl Dut yCycl e;

}

/1 Get the maxi num val ues of the PWM paraneters
nRet = is_|Q(mhCam IS | O CVD PWM GET_PARANMS_MAX,

(voi d*) &m pwnPar ans, si zeof (m pwrParans)) ;
if (nRet == | S_SUCCESS)

doubl e dbl FrequencyMax
doubl e dbl Dut yCycl eMax

m _pwnPar ans. dbl Frequency_Hz;
m _pwnPar ans. dbl Dut yCycl e;

}

/'l Get the increment of the PWM paraneters
nRet = is_|Q(mhCam |S | O CVD PWM GET_PARANS_| NC,

(voi d*) &m pwnPar ans, si zeof (m pwrPar ans) ) ;
if (nRet == | S_SUCCESS)

doubl e dbl Frequencyl nc
doubl e dbl DutyCycl el nc

m_pwnPar ans. dbl Frequency_Hz;
m_pwnPar anms. dbl Dut yCycl e;

}

/1 Get the current values of the PWM paraneters
nRet = is_ | Q(mhCam IS | O CVD PWM GET_PARANS,

(voi d*) &m pwrPar ans, si zeof (m pwrPar ans)) ;
if (nRet == | S_SUCCESS)

doubl e dbl Frequency
doubl e dbl DutyCycl e

m _pwnPar ans. dbl Frequency_Hz;
m _pwnPar ans. dbl Dut yCycl e;

}

/1 Set the current values of the PWM paraneters (1 KHz, 50% duty cycle)

m _pwnPar ans. dbl Frequency_Hz = 1000;
m_pwnPar ans. dbl Dut yCycl e = 0.5;
nRet = is_|Q(mhCam |S | O CVMD_PWM SET_PARANS,
(voi d*) &m pwnPar ans, si zeof (m pwrPar ans) ) ;

Example 9
INT nRet = | S_SUCCESS;

/1 Set GPIOL as PWM out put

U NT nMde = 10 GPIO 1,

nRet = is_IQmhCam 1S | O CVD_PWM SET_MODE,
(voi d*) &Mbde, si zeof (nhbde));

/1 Set GPIOL, GPI2 and the flash pin as PWM out put
nvbde = IOGPIO1 | IOCGPIO2 | |I'S FLASH MODE_PWY
nRet = is_IQmhCam |S_| O CVD_PWM SET_MODE, (void*)&nMde,

/1 Get the current PWM node
nRet = is |Q(mhCam IS | O CVMD PWM GET_MODE, (voi d*)&Mode,

si zeof (n\Wbde) ) ;

si zeof (n\bde) ) ;
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Example 10
INT nRet = | S_SUCCESS;

1 O_GPI O_CONFI GURATI ON gpi oConfi gurati on;

/1 Read information about GPlI Ol
gpi oConfiguration.u32Gio = 0GPl O 1;

nRet = is_IQhCam 1S | O CVMD_GPl OS_GET_CONFI GURATI ON, (voi d*) &gpi oConfi gurati on,
si zeof (gpi oConfiguration) );

if (nRet == | S_SUCCESS)
f ((gpioConfiguration.u32Caps & IS GPIO PW) = 0)

i

{
/1l GPIOL supports PWU

}

if ((gpioConfiguration.u32Caps & IS GPI O FLASH) != 0)

{
/1 GPIOL supports Flash
}

if (gpioConfiguration.u32Configuration == 1S_GPl O QUTPUT)
{

/1 GPIOL is currently configured as out put
if (gpioConfiguration.u32State == 1)

/1l GPIOL is currently output H GH
}

Example 11
INT nRet = | S_SUCCESS;

1 O_GPI O_CONFI GURATI ON gpi oConfi gurati on;

/1 Set configuration of GPIOL (OUTPUT LOW

gpi oConfiguration.u32Gio = 0GPl O 1;

gpi oConfi guration.u32Configuration = | S_GPI O QUTPUT;
gpi oConfiguration.u32State = 0;

nRet = is_IQhCam 1S | O CVMD_GPl OS_SET_CONFI GURATI ON, (voi d*) &gpi oConfi gurati on,
si zeof (gpi oConfi guration));

Example 12
INT nRet = | S_SUCCESS;

1 O_GPI O_CONFI GURATI ON gpi oConfi gurati on;

/'l Set configuration of GPIOL (COM port TX)

/1 GPIOL configured as RX is not supported!

gpi oConfiguration.u32Gio = 10 _GPlI O 1;

gpi oConfiguration.u32Configuration = | S_GPI O COWORT_TX;

/1 GPIQ2 will be configured as IS GPl O COVPORT_RX aut omati cal | y!
nRet = is_|Q(hCam |S |0 CVD GPl OS_SET_CONFI GURATI ON, (voi d*) &gpi oConfi gurati on,
si zeof (gpi oConfi guration));

/1 The followi ng code |eads to the sane setting

/'l Set configuration of GPIO2 (COM port RX)

gpi oConfiguration.u32Gio = 0GPl O 2;

gpi oConfi guration.u32Configuration = | S_GPI O_ COWORT_RX;

/1 GPIOL will be configured as IS _GPl O COVWORT_TX aut omati cal | y!
nRet = is_IQhCam 1S | O CVD _GPl OS_SET_CONFI GURATI ON, (voi d*) &gpi oConfi gurati on,
si zeof (gpi oConfi guration));

Example 13
INT nRet = | S_SUCCESS;

| O_FLASH PARAMS f | ashPar ans;

/1l Get the minimumvalues for the GPIO flash delay and flash duration

nRet = is_IQ(mhCam |S |10 CVMD FLASH GET_GPI O PARAMS_M N, (voi d*)&f | ashPar ans,
si zeof (fl ashPar ans) ) ;

/1 Set the mnimumvalues for flash delay and flash duration. Be careful: The normal flash does not work with va
nRet = is_IQ(mhCam |S_|O CVMD FLASH SET_GPI O PARAMS, (voi d*) &f | ashPar ans,
si zeof (fl ashPar ans)) ;
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4.3.65 is_IsVideoFinish

A

o

USB 2.0
USB 3.0

Syntax

INT is_IlsVideoFinish (H DS hCam | NT* pbo)

Description

Using i s_I sVi deoFi ni sh(), you can check whether an image has been captured and stored completely in the

image memory. This function is helpful if the i s_Fr eezeVi deo() |25 function was called with the | S_DONT_WAI T
parameter.

By setting the *pbo==I S_CAPTURE_STATUS parameter before calling i s_I sVi deoFi ni sh(), you can also
check whether a transfer or post-processing error occurred.

Input parameters

hCam Camera handle

pbo By setting * pbo ! = | S_CAPTURE_STATUS before calling the function, pbo
contains the following digitizing status:
e | S VI DEO _NOT_FI NI SH = Digitizing of the image is not completed yet.
e | S VI DEO_FI NI SH = Digitizing of the image is completed.

By setting * pbo == | S_CAPTURE_STATUS before calling the function, pbo
contains the following digitizing status:

* | S VI DEO NOT_FI NI SH = Digitizing of the image is not completed yet.
* | S VI DEO _FI NI SH = Digitizing of the image is completed.

* | S CAPTURE_STATUS = Transfer error or conversion problem (e.g.
destination memory is invalid)

The parameter | S_CAPTURE_STATUS replaces the previous parameter
| S_ TRANSFER FAIl LED.

The parameter | S TRANSFER _FAI LED was moved into the new header file
uc480_depr ecat ed. h, which contains all obsolete function definitions and
constants. If necessary the header file uc480_depr ecat ed. h can be included
in addition to the header file uc480. h.

Return values

IS | NVALI D CAMERA HANDLE Invalid camera handle

I S_| NVALI D_PARANMETER One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

I S NO_SUCCESS General error message
| S_SUCCESS Function executed successfully

Related functions

* is_FreezeVideo() 225
® i s _HasVi deoStarted() =5
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4.3.66 is_LockSeqBuf

A

ot

USB 2.0
USB 3.0

Syntax

INT is_LockSeqBuf (H DS hCam | NT nNum char* pcMem
Description

i s_LockSeqBuf () locks write access to an image memory within a sequence. In the capturing process, locked
image memories will be skipped in the sequence list of image memories to be used. This way, you can avoid that
image data which are required for further processing will be overwritten by newly captured data. Full access to the
image memory is still guaranteed. You can lock any number of image memories at the same time.

Using the i s_Unl ockSeqBuf () |4 function, you can re-enable write access to the image memory.

Input parameters

hCam Camera handle

nNum Number of the image memory to be locked (1..max) or
I S_| GNORE_PARAMETER: The image memory will be identified by its starting
address only.

pcMem Starting address of the image memory to be locked

nNumindicates the location in the sequence list, not the memory ID assigned using i s_Al | ocl mageMent( ) |17

Return values

I S BAD STRUCTURE_SI ZE An internal structure has an incorrect size.
I'S | NVALI D CAMERA HANDLE Invalid camera handle
' S_| NVALI D_PARAMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S _NO_SUCCESS General error message
I S _SUCCESS Function executed successfully

Related functions

* i s_Unl ockSeqBuf () [ssh

* i s_AddToSequence() [

* is_ SetlmageMenm() [=h

* is Set All ocat edl mageMen() zoh
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4.3.67 is_Measure

b

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT i s_Measure(H DS hCam U NT nComrand, void* pParam Ul NT cbSi zeO Par am
Description

The function allows the measurement of the sharpness in a defined AOI of the current image. To get a sharpness
value the edges in the image are evaluated. The sharpness can only be indicated as a relative value as it depends

on the edges in the current image. An image with less edges will reach the sharpness value of an image with a lot
of edges.

The higher the value, the better the sharpness. The value can be used in comparative measurements to detect
changes in the image acquisition of the same object, e.g. caused by readjusted lenses.

The nConmand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a

variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

Input parameters

hCam Camera handle
=1 nConmand

I'S_MEASURE_CMD_SHARPNESS_AQ _SET Sets an AOI in which the sharpness is measured. In the

image are up to 5 AQIs possible. These AOIs can also

overlap. (Example 1|zs1)

Returns information of the AOI, e.g. the sharpness

(Example 2 zst)
I'S_MEASURE_CMD_SHARPNESS_AQl _SET_PRESET | gets different predefined AOIs in the image (Example 3

| S_MEASURE_CMD_SHARPNESS_AO _| NQUI RE

[201)
pPar am Pointer to a function parameter, whose function depends on nConmand.
cbSi zeOf Par am Size (in bytes) of the memory area to which pPar amrefers.

Content of the MEASURE_SHARPNESS_AOI_INFO structure

Ul NT u32Nunber AQ ID of the AOI
Ul NT u32Shar pnessVval ue Relative sharpness value in the defined AOI
| S RECT rcAO Position and size of the AOI:

® s32X: X position

® s32Y: Y position

* s32W dt h: AOI width

® s32Hei ght : AOI height

Content of the MEASURE_SHARPNESS AOI_PRESETS enumeration

| S MEASURE_SHARPNESS_AO _PRESET_1 Predefined AOI for the harpness measurement (in each
of the four image corner and in the center)

Return values

I'S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not

available in this mode.

I S_NO_ACTI VE_I M5_MEM No active image memory available. You must set the

memory to active using the i s_Set | mageMem()
function or create a sequence using the
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i s_AddToSequence() function.

I S_NO_SUCCESS General error message

|'S_NOT_SUPPORTED The camera model used here does not support this
function or setting.

| S_SUCCESS Function executed successfully

Example 1

INT nRet = | S_SUCCESS;

/* Create info object */
MEASURE_SHARPNESS_AQ _| NFO neasur eShar pnessl nf o;

/* Set values of AO _0: The position and size of the AO equals the whole i mage */

m'_SSZMaxI mageW dt h;
m s32Max| mageHei ght ;

measur eShar pnessl nfo. rcAO . s32W dt h
measur eShar pnessl nfo. rcAQ . s32Hei ght

measur eShar pnessl nf o. u32Nunber AQ = 0;
measur eShar pnessl nfo. rcAd . s32X = 0;
measur eShar pnessl nfo. rcAd . s32Y = 0;

/* Set AO_0 */
nRet = is_Measure(mhCam |S_MEASURE _CMD_SHARPNESS AQ _SET, (voi d*) &reasur eShar pnessl nf o,
si zeof (measur eShar pnessinfo));

/* Set values of AQ 1 */

measur eShar pnessl nf 0. u32Nunber AQ = 1
measur eShar pnessl nfo. rcAd . s32X = 50;
nmeasur eShar pnessl nfo. rcAd . s32Y = 50;
measur eShar pnessi nfo. rcAd .s32Wdth = 200;
measur eShar pnessl nfo. rcAO . s32Hei ght = 200;

/* Set AQ _1 */
nRet = is_Measure(mhCam |S MEASURE CMD_SHARPNESS AO _SET, (voi d*)&reasureShar pnessl nfo,
si zeof (measur eShar pnessli nfo));

Example 2
INT nRet = | S_SUCCESS;

/* Create info object */
MEASURE_SHARPNESS_AQ _| NFO neasur eShar pnessl nf o;

/* Get values of AO _0 */
measur eShar pnessl nf o. u32Nunber AQ = 0;

nRet = is_Measure(mhCam | S MEASURE CMD_SHARPNESS AO _| NQUI RE, (voi d*) &reasur eShar pnessl nf o,
si zeof (measur eShar pnesslinfo));
if (nRet == | S_SUCCESS)

U NT s32Shar pness = neasur eShar pnessl nf 0. u32Shar pnessVal ue;

Example 3
INT nRet = | S_SUCCESS;

/* Set preset */
U NT nPreset = |'S MEASURE SHARPNESS AO _PRESET 1;

nRet = is_Measure(mhCam |S MEASURE_CMD SHARPNESS AQ _SET_PRESET, (voi d*)&nPreset,
si zeof (nPreset));
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4.3.68 is_ParameterSet

)

USB 2.0
USB 3.0

Syntax

INT is_ParaneterSet(H DS hCam U NT nConmand, voi d* pParam U NT cbSi zeOf Par am
Description

The i s_Par anet er Set () function saves the current camera parameters to a file or to the EEPROM of the
camera and loads the parameter set from a file or the EEPROM.

The nCommand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

Only camera-specific ini files can be loaded. The uc480 parameter file|soi) section in the appendix describes the
structure of a uc480 ini file.

When loading an ini file, make sure that the image size (AOI) and color depth parameters in the ini file match those
in the allocated memory. Otherwise, display errors may occur.

The following functions are obsolete by the i s_Par amet er Set () function:

* is_SaveParaneters()

® is_LoadParaneters()
See also: Obsolete functions| s7

Input parameter

hCam Camera handle
= nConmand
| S_PARAMETERSET_CMVD_LOAD_EEPROM Loads a camera parameter set from the EEPROM

(Example 1[25)
The parameter sets in the EEPROM of the camera can be
loaded via special file names:

e \\canl\set1 oder/canf set 1

| S_PARAMETERSET_CMD_LOAD_FI LE Loads a camera parameter set from a file (Example 2|2s5)
You must pass the path to the ini file as Unicode string.
You can pass either a relative or an absolute path. If you
pass NULL the "Open file" dialog opens.

|'S_PARAMETERSET_CMD_SAVE_EEPROM Szya_vss a camera parameter set in the EEPROM (Example
3 293)

The parameter sets in the EEPROM of the camera can be
saved with special file names:

e \\canl\set 1 oder/cani set 1

| S_PARAVETERSET_CMD_SAVE_FI LE Saves a camera parameter set in a file (Example 4/2s5)
You must pass the path to the ini file as Unicode string.
You can pass either a relative or an absolute path. If you
pass NULL the "Save as" dialog opens.

| S_PARAMETERSET_CMD_GET_NUMBER_SUPPORTE | Returns the number of supported parameter sets in the

D camera EEPROM (Example 5/26%). At the moment this is
"1" for all cameras.

pParam Pointer to a function parameter, whose function depends
on nConmand.
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cbSi zeOf Par am Size (in bytes) of the memory area to which pPar am
refers.

Return values

I S_I NVALI D_CAMERA TYPE The camera type defined in the .ini file does not match
the current camera model.

I S NO SUCCESS General error message

| S SUCCESS Function executed successfully

Related functions

e i s_CaneraStatus() [

Example 1
INT nRet = is_ParaneterSet(mhCam |S_PARAMETERSET_CMD LOAD EEPROM NULL, NULL);

Example 2

/1 Load paraneters fromfile (open fil ebox)
INT nRet = is_ParaneterSet(mhCam |S_PARAMETERSET_CMD LQAD FI LE, NULL, NULL);

/1 Load paraneters fromspecified file
nRet = is_ParaneterSet(mhCam |S _PARAMETERSET_CMD _LOAD FILE, L"file.ini", NULL);

Example 3
INT nRet = is_ParaneterSet(mhCam |S_PARAMETERSET_CMD SAVE EEPROM NULL, NULL);

Example 4

/1 Save paraneters to file (open fil ebox)
INT nRet = is_ParaneterSet(mhCam |S_PARAMETERSET_CMD SAVE FI LE, NULL, NULL);

/| Save paraneters to specified file
nRet = is_ParaneterSet(mhCam |S PARAMETERSET_CMD_SAVE_FI LE, L"file.ini", NULL);

Example 5

/'l Get the nunber of supported paraneter sets in the camera EEPROM

U NT nNunber;

INT nRet = is_ParaneterSet(mhCam |S_PARAMETERSET_CMD_ GET_NUMBER_SUPPORTED, (voi d*)
& Nurber, sizeof (nNunber));
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4.3.69 is_PixelClock

)

USB 2.0
USB 3.0

Syntax

INT is_Pixel dock(H DS hCam U NT nCommand, voi d* pParam U NT cbSi zeOf Par am
Description

The function returns the adjustable pixel clock range sets the piel clock. Due to an excessive pixel clock for USB

cameras, images may get lost during the transfer. If you change the pixel clock on-the-fly, the current image
capturing process will be aborted.

The pixel clock limit values can vary, depending on the camera model and operating mode. For detailed
information on the pixel clock range of a specific camera model, please refer to the Camera and sensor datal !
chapter.

The nCommand input parameter is used to select the function mode. The pPar aminput parameter depends on the
selected function mode. If you select functions for setting or returning a value, pPar am contains a pointer to a
variable of the Ul NT type. The size of the memory area to which pParam refers is specified in the
cbSi zeOf Par aminput parameter.

Note: The following functions are obsolete by the i s_Pi xel d ock() function:

* is_Set Pi xel d ock()

® is_Cet Pi xel d ockRange()
See also: Obsolete functions| s7)

Input parameter

hCam Camera handle
= nConmmand

| S_PI XELCLOCK_CMD_GET_NUVBER

|'S_PI XELCLOCK_CMD_GET_LI ST

| S_PI XELCLOCK_CMD_GET_RANGE
|'S_PI XELCLOCK_CMD_GET_DEFAULT
| S_PI XELCLOCK_CMD_GET

|'S_PI XELCLOCK_CMD_SET

pPar am

chSi zeOr Par am

Return values

|'S_| NVALI D_MODE
| S_| NVALI D_PARAVETER

| S_NO_SUCCESS
| S_NOT_SUPPORTED

I S_SUCCESS

Returns the number of discrete pixel clock which are
supported by the camera (Example 1/2s5).

Returns the list with discrete pixel clocks.
Returns the range for the pixel clock (Example 2 2s5)
Returns the default pixel clock (Example 4/265)

Returns the current set pixel clock in MHz (Example 3/2e8
)

Sets the pixel clock in MHz (Example 4/255)

Pointer to a function parameter, whose function depends
on nConmmand.

Size (in bytes) of the memory area to which pPar am
refers.

Camera is in standby mode, function not allowed

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

General error message

The camera model used here does not support this
function or setting.

Function executed successfully
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Related functions

i s_Get FramesPer Second() [ 20

* i s_Get FraneTi neRange() [z

* i s_Exposure() [z

* is_Set Optimal Caner aTi mi ng() [
* i s_Set FraneRat e() [

* i s Set Aut oPar anet er () [

* i s_SetBi nni ng() [=01

* i s_Set SubSanpl i ng() [=n

*is AQ () [sh
Example 1

U NT nNurber OF Support edPi xel d ocks = 0;
INT nRet = is_Pixel dock(hCam |S_PI XELCLOCK_CMD_GET_NUMBER,

(voi d*) & Nunber O Support edPi xel Cl ocks,

si zeof (nNurmber O Support edPi xel A ocks) ) ;
if ((nRet == 1S _SUCCESS) && (m nNunber O SupportedPi xel Cl ocks > 0))
{

/1 No canera has nore than 150 different pixel clocks.
/'l O course, the list can be allocated dynamically

U NT nPi xel O ockLi st[150];

Zer oMenor y( &nPi xel C ockLi st, si zeof (nPi xel d ockList));

nRet = is_Pixel dock(hCam |S_PlI XELCLOCK _CMD_GET_LI ST,
(voi d*) nPi xel C ocklLi st,
nNunber O Support edPi xel C ocks * sizeof (U NT));

Example 2

U NT nRange] 3] ;
Zer oMenory(nRange, sizeof (nRange));

/1 Cet pixel clock range
INT nRet = is_Pixel Cock(hCam |S_PI XELCLOCK_CMD_GET_RANGE, (void*)nRange, sizeof(nRange));

if (nRet == | S_SUCCESS)

{
U NT nM n = nRange[0];
U NT nMax = nRange[ 1];
U NT nlnc = nRange[ 2];

}

Example 3

U NT nPi xel d ock;

/1 Get current pixel clock
nRet = is_Pixel dock(hCam |S_PI XELCLOCK CMD_GET, (voi d*)&nPi xel O ock, sizeof (nPixel C ock));

Example 4
Ul NT nPi xel d ockDefaul t;

/'l Get default pixel clock
INT nRet = is_Pixel dock(hCam |S_PI XELCLOCK_CVD_GET_DEFAULT,

(voi d*) &nPi xel A ockDef aul t, si zeof (nPi xel O ockDefault));
if (nRet == | S_SUCCESS)

/1 Set this pixel clock
nRet = is_Pixel dock(hCam |S_PI XELCLOCK _CMD_SET,
(voi d*) &nPi xel G ockDef aul t, sizeof (nPi xel O ockDefault));
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4.3.70 is_ReadEEPROM

8,

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT i s_ReadEEPROM (HI DS hCam | NT Adr, char* pcString, |NT Count)

Description

Using i s_ReadEEPROM ), you can read the contents of the camera EEPROM. Besides the hard-coded factory
information, the EEPROM of the DCx Camera can hold 64 bytes of user data.

Input parameters

hCam Camera handle

Adr Starting address for data reads Value range: 0. . . 63

pcString Pointer to the buffer for the data to read (min. size =
Count )

Count Number of characters to read

Return values

| S BAD_STRUCTURE_SI ZE

An internal structure has an incorrect size.

| S_CANT_COVMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver
has been loaded.

| S_CANT_OPEN_DEVI CE

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

| S_CRC_ERRCR

A CRC error-correction problem occurred while reading
the settings.

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I S_| NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

| S | O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

| S_NO_SUCCESS

General error message

| S_NOT_CALI BRATED

The camera does not contain any calibration data.

| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

| S_SUCCESS

Function executed successfully

Related functions

*is WiteEEPROV) =8

Example

char buffer[64];
i s_ReadEEPROM hCam 0x00, buffer, 64 );
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4.3.71 is_RenderBitmap

A s

-

USB 2.0
USB 3.0

Syntax

INT is_RenderBitmap (H DS hCam | NT nMem D, HWND hwnd, | NT nMbde)

Description

Using i s_Render Bi t map(), you can output an image from an image memory in the specified window. For the
display, Windows bitmap functionality is used. The image is displayed in the format you specified when allocating

the image memory.

The bi t spi xel parameter of the i s_Al | ocl mageMen() [1s7 function defines the color depth and display type.

RGB16 and RGB15 require the same amount of memory but can be distinguished by the bi t spi xel parameter.

i s_RenderBitmap() can render Y8 and RGB formats. For displaying YUV/YCbCr formats please use the
i s_DirectRender er () 8 function (see also Color and memory formats|soz).

Input parameters

hCam
nvem D

hwnd

- n\Mbde
| S RENDER NORMAL

| S_ RENDER_FI T_TO_ W NDOW
| S_ RENDER_DOWNSCALE_1_2
| S_ RENDER_PLANAR COLOR_RED

| S RENDER PLANAR COLOR GREEN
| S RENDER PLANAR COLOR BLUE

| S RENDER PLANAR MONO RED

| S RENDER PLANAR MONO GREEN

| S_ RENDER_PLANAR MONO BLUE

Camera handle

ID of the image memory whose contents is to be
displayed

Output window handle

The image is rendered normally. It will be displayed in
1:1 scale as stored in the image memory.

The image size is adjusted to fit the output window.
Displays the image at 50 % of its original size.

Renders the red color component of the planar format in
red.

Renders the green color component of the planar
format in green.

Renders the blue color component of the planar format
in blue.

Renders the red color component of the planar format in
gray shades.

Renders the green color component of the planar
format in gray shades.

Renders the blue color component of the planar format
in gray shades.

=I The following options can be linked by a logical OR using the nMode parameter:

| S_ RENDER_ M RROR_UPDOMN

Return values

| S_CANT_COVMUNI CATE_W TH_DRI VER

| S_CANT_OPEN_DEVI CE

| S_| N\VALI D_CAVERA HANDLE
|'S_I N\VALI D_MEMORY_POI NTER
| S_| N\VALI D_PARAVETER

Mirrors the displayed image along the horizontal axis.

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

Invalid camera handle
Invalid pointer or invalid memory ID
One of the submitted parameters is outside the valid
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range or is not supported for this sensor or is not
available in this mode.

I'S_| O REQUEST_FAI LED An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S NO_SUCCESS General error message
| S SUCCESS Function executed successfully

Related functions

e is_Allocl mageMen) [sh
* i s Set Col or Mode() [a:%

* i s_Set Di spl ayMode() [z
* is DirectRenderer() [w8

Example

Fit image to window and display it upside down:
i s_Render Bi tmap (hCam nMem D, hwnd, |S_RENDER FI T_TO W NDOW | |S_RENDER M RROR_UPDOMN) ;

Sample programs
* SimpleAcquire (C++)
¢ SimpleLive (C++)
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4.3.72 is_ResetToDefault

)

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
INT i s_Reset ToDefault (H DS hCam
Description

i s_Reset ToDef aul t () resets all parameters to the camera-specific defaults as specified by the driver. By
default, the camera uses full resolution, a medium speed and color level gain values adapted to daylight exposure.

Input parameters

hCam

Return values

| S_CANT_ADD_TO SEQUENCE

| S_CANT_COWMUNI CATE_W TH_DRI VER

| S_CANT_OPEN_DEVI CE
| S_DR_CANNOT _CREATE_SURFACE

| S DR_CANNOT _CREATE_TEXTURE

| S_DR_CANNOT _CREATE_VERTEX_BUFFER

| S_ DR _DEVI CE_OUT_OF MEMORY
| S_DR_LI BRARY_NOT_FOUND
| S | NVALI D_CAVERA TYPE

|'S_| N\VALI D_CAPTURE_MODE

| S_| N\VALI D_CAVERA HANDLE
|'S_I N\VALI D_MEMORY_POI NTER
| S_| N\VALI D_PARAVETER

|'S_| O REQUEST FAI LED

| S_NO_SUCCESS
| S_NOT_CALI BRATED
| S_NOT_SUPPORTED

| S_NULL_PO NTER
| S OUT_OF_NMEMORY
| S_SEQUENCE_BUF_ALREADY_LOCKED

| S_SUCCESS
|'S_TI MED_OUT

Camera handle

The image memory is already included in the sequence
and cannot be added again.

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

The image surface or overlay surface could not be
created.

The texture could not be created.

The vertex buffer could not be created.

Not enough graphics memory available.

The DirectRenderer library could not be found.

The camera type defined in the .ini file does not match
the current camera model.

The function can not be executed in the current camera
operating mode (free run, trigger or standby).

Invalid camera handle
Invalid pointer or invalid memory ID

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

General error message
The camera does not contain any calibration data.

The camera model used here does not support this
function or setting.

Invalid array
No memory could be allocated.

The memory could not be locked. The pointer to the
buffer is invalid.

Function executed successfully

A timeout occurred. An image capturing process could
not be terminated within the allowable period.
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Related functions

* i s_Paranet er Set () |22
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4.3.73 is_SetAllocatedimageMem

A

= i

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_SetAllocatedl mageMem (H DS hCam | NT width, INT height, INT bitspixel,
char* pclmgMem int* pid)

Description

Using i s_Set Al | ocat edl mageMen(), you can make a memory allocated by a user the active memory for
storing digitized images in it. The allocated memory must be large enough and must always be locked globally.

Depending on the selected image format you need more than one byte per pixel for image memory:

unsi gned i nt uBytesPerPi xel = bitspixel/8;
if (ul mageSi ze % bitspixel !'= 0)

uByt esPer Pi xel ++;

}

unsi gned int ulmageSi ze = width * height * uBytesPerPixel;
You can call the is AddToSequence() /s function to add a memory which was set using
i s_Set Al | ocat edl mageMen() to a sequence.

The address of this memory will be passed to the uc480 driver. For this, you can use the
i s_Set Al | ocat edl mageMen() function. In addition, you need to specify the image size, just as you do when
callingi s Al | ocl mageMen() | 5. The returned memory ID is required by other functions for memory access.

The memory area must be removed from the driver management again using the i s_Fr eel mageMen( ) |22
function. Please note that this does not release the memory. You then need to make sure that the memory will be
released again.

After i s_Set Al | ocat edl mageMem you must call i s_Set | mageMem OF i s_AddToSequence in order that the image caption
can be carried out in the image memory.

Input parameters

hCam Camera handle

wi dt h Image width

hei ght Image height

bi t spi xel Image color depth (bits per pixel)

pcl mgvem Pointer to the starting address of the allocated memory
pid Returns the ID of this memory.

Return values

I S CANT_ADD TO_SEQUENCE The image memory is already included in the sequence and cannot
be added again.

'S | NVALI D_CAMERA HANDLE Invalid camera handle

I'S | NVALI D_MEMORY_PA NTER Invalid pointer or invalid memory ID

I'S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I S _NO_SUCCESS General error message

I'S_OUT_OF_MEMORY No memory could be allocated.

| S_SEQUENCE_BUF_ALREADY_LOCKED The memory could not be locked. The pointer to the buffer is invalid.

| S_SUCCESS Function executed successfully
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Related functions

* i s_Allocl mgeMen() [s7
* i s _Freel mgeMen() |22

* i s_AddToSequence() [ 18
* is Setl|mageMen() [ssn

* i s Get Col or Dept h() [z
®is GetlnmgMenPitch() |28

Example Windows

HANDLE hMem = d obal Al | oc(0, ul nageSi ze);

char* pcMem = (char*)d obal Lock( hMem ;

INT nRet = is_SetAllocatedl nageMen(hCam uWdth, uHeight, uBitspixel, pcMem & Men D);
[.]

nRet = is_Freel mageMenm(hCam pcMem i Mem D);

d obal Unl ock(hMem) ;

d obal Free(hMemn) ;

Example Linux

char* pcMem = (char*) nal | oc(ul mageSi ze) ;

int i Ret = m ock(pcMem ul mageSi ze);

INT nRet = is_SetAllocatedl negeMen(hCam uWdth, uHeight, uBitspixel, pcMem & Mem D);
[-]

nRet = is_Freel mnageMen(hCam pcMem i Menl D);

i Ret = munl ock(pcMem ul nageSi ze);

free(pchem;
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4.3.74 is_SetAutoParameter

A

2 i

USB 2.0 USB 2.0

USB 3.0 USB 3.0
GigE GigE

Syntax
I NT is_SetAut oParaneter (H DS hCam |NT param doubl e* pval 1, doubl e* pval 2)

Description

Using i s_Set Aut oPar anet er (), you can control the automatic gain, exposure shutter, frame rate and white
balance control values.

For further information on automatic control, please refer to the Automatic image control| 45 chapter.

® Control is only active as long as the camera is capturing images.
* A manual change of the exposure time and gain settings disables the auto functions.
* When the auto exposure shutter function is enabled, you cannot modify the pixel clock frequency.

* The auto frame rate function is only available when the auto shutter control is on. Auto frame rate and auto gain
control cannot be used simultaneously.

* The auto gain function can only be used for cameras with master gain control. Auto white balance is only
available for cameras with hardware RGB gain control.

* The sensor's internal auto features are not supported by the sensors of DCx camera models.

Automatic controls when using very high frame rates

Using very high frame rates can cause that too many control commands are sent to the camera. When using frame
rates higher than 100 fps you should increase the value for | S_ SET_AUTO SKI PFRAMES. Thus, less image will be
used for the automatic controls which takes load off the camera.

Input parameters

hCam Camera handle
par am Configure auto function
=I Enabling auto functions and querying the status
I S SET _ENABLE AUTO GAI N Enables/disables the auto gain control function
= Control parameters
pval 1 =1 enables control, 0 disables control
'S GET_ENABLE_AUTO GAI N Returns the current auto gain setting or white level
adjustment
= Control parameters
pval 1: returns the current setting
I S SET_ENABLE_AUTO SENSCR _GAI N Enables/disables the internal auto gain control function of
the sensor™!
= Control parameters
pval 1 =1 enables control, 0 disables control
I'S_GET_ENABLE_AUTO_SENSOR_GAI N Returns the current auto gain setting of the sensor*!

= Control parameters
pval 1: returns the current setting

I S SET_ENABLE_AUTO SHUTTER Enables/disables the auto exposure shutter function.
- Control parameters
pval 1 = 1 enables control, O disables control
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hCam
| S_GET_ENABLE_AUTO SHUTTER

| S SET_ENABLE_AUTO SENSOR_SHUTTER

| S GET_ENABLE_AUTO SENSOR_SHUTTER

| S_SET_ENABLE_AUTO WHI TEBALANCE

| S_GET_ENABLE_AUTO WHI TEBALANCE

| S_SET_ENABLE_AUTO_SENSOR_WH TEBALANCE

| S_GET_ENABLE_AUTO_SENSOR_WHI TEBALANCE

| S_SET_ENABLE_AUTO FRAMERATE

| S_GET_ENABLE_AUTO FRANMERATE

| S SET_ENABLE_AUTO SENSOR_FRAMERATE

| S_GET_ENABLE_AUTO SENSOR_FRAMERATE

= Adjusting auto gain control/auto exposure shutter
| S_SET_AUTO_REFERENCE

Camera handle

Returns the current auto exposure shutter setting.
= Control parameters
pval 1: returns the current setting

Enables/disables the sensor's internal auto exposure
shutter function™

= Control parameters

pvall = 1 enables control, 0 disables control

Returns the sensor's current auto exposure shutter
setting™®

= Control parameters

pval 1: returns the current setting

Enables/disables the auto white balance function.
-I Control parameters
pval 1 = 1 enables control, 0 disables control

Returns the current auto white balance setting.

= Control parameters

pval 1: returns the current setting

Enables/disables the sensor's internal auto white balance
function™

-1 Control parameters

pval 1: white balance mode (see i s _Get Aut ol nf o()
[227):

e \\B_ MODE_DI SABLE

* \B_ MODE_AUTO

* WB_MODE_ALL_PULLI N

* \B_ MODE_| NCANDESCENT_LAMP

* \B_ MODE_FLUORESCENT_DL

* \B_MODE_OUTDOCOR_CLEAR_SKY

e \\B_ MODE_OUTDOOR _CLOUDY

Returns the sensor's current auto white balance setting™®
= Control parameters
pval 1: returns the current setting

Enables/disables the auto frame rate function.
-1 Control parameters
pval 1 =1 enables control, O disables control

Returns the current auto frame rate setting.
= Control parameters
pval 1: returns the current setting

Enables/disables the sensor's internal auto frame rate
function™

=I Control parameters

pval 1 = 1 enables control, O disables control

Returns the sensor's current auto frame rate setting*!
= Control parameters
pval 1: returns the current setting

Sets the setpoint for auto gain control/auto exposure
shutter.

= Control parameters
pval 1: defines the setpoint (average brightness of the
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hCam

| S_GET_AUTO_REFERENCE

| S_SET_AUTO_GAI N_MAX

| S_GET_AUTO_GAI N_MAX

| S_SET_AUTO_SHUTTER MAX

| S_GET_AUTO_SHUTTER_MAX

| S_SET_AUTO BRI GHTNESS_ONCE

| S_GET_AUTO BRI GHTNESS_ONCE

Speed and hysteresis
| S_SET_AUTO_SPEED

| S_GET_AUTO_SPEED

| S_SET_AUTO_SKI PFRAMES

| S GET_AUTO_SKI PFRAMES

| S_GET_AUTO_SKI PFRAMES_RANGE

Camera handle

image); the following rule applies independently of the
image bit depth:

* 0 = black
® 128 = 50% gray (default)
e 255 = white

Note on the sensor's internal control functionality

When using the sensor's internal control functionality, you
can only used values in a range between [44...235]. The
increment in this range is 4. Smaller values are
automatically set to 44, larger values to 235.

Returns the set point for auto gain control/auto exposure
shutter.

= Control parameters

pval 1: returns the current setting

Sets the upper limit for auto gain control.
= Control parameters
pval 1: valid value for gain (0...100)

Returns the upper limit for auto gain control.
= Control parameters
pval 1: returns the current setting

Sets the upper limit for auto exposure shutter.
= Control parameters

pval 1: valid exposure value (0 sets the value
continuously to max. exposure)

Returns the upper limit for auto exposure shutter.
= Control parameters
pval 1: returns the current setting

Enables/disables the automatic disable for automatic
brightness control (gain and exposure time)*?

= Control parameters

pval 1 =1 enables control, 0 disables control

Returns the automatic disable status’2
= Control parameters
pval 1: returns the current setting

Sets the speed value for the auto function.
= Control parameters
pval 1: defines the control speed (0...100)

Returns the speed value for the auto function.
= Control parameters
pval 1: returns the current setting

Sets the number of frames to be skipped during
automatic control.

= Control parameters
pval 1: defines the number of frames to be skipped
during automatic control (default: 4)

Returns the number of frames to be skipped during
automatic control.

= Control parameters

pval 1: returns the current setting

Returns the permissible range for the number of frames
to be skipped.
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hCam Camera handle

=1 Control parameters
e pval 1: returns the minimum permitted value
® pval 2: returns the maximum permitted value

| S SET_AUTO HYSTERESI S Sets the hysteresis value for auto exposure shutter and
auto gain control.

= Control parameters
pval 1: defines the hysteresis value (default: 2)
I S_GET_AUTO_HYSTERESI S Returns the hysteresis value for auto exposure shutter
and auto gain control.
= Control parameters
pval 1: returns the current setting

I S_GET_AUTO _HYSTERESI S_RANGE Returns the permissible range for the hysteresis value.
=/ Control parameters

e pval 1: returns the minimum permitted value
® pval 2: returns the maximum permitted value

=I Photometric settings for auto gain control/auto exposure shutter
I S SET_SENS AUTO _SHUTTER PHOTOM Sets the photometry mode for auto exposure shutter.
= Control parameters

pval 1: defines which fields of view are used for auto
exposure shutter (see i s_Get Aut ol nf o() [227):

e AS_PM NONE
* AS_PM SENS_CENTER WEI GHTED
* AS_PM SENS_CENTER_SPOT

* AS_PM SENS_PORTRAI T

e AS_PM SENS_LANDSCAPE

I S_GET_SENS_AUTO_SHUTTER_PHOTOM Returns the photometry mode for auto exposure shutter.
= Control parameters
pval 1: returns the current setting

I S _GET_SENS AUTO _SHUTTER_PHOTOM DEF Returns the default photometry mode for auto exposure
shutter.
= Control parameters
pval 1: returns the default

I S SET_SENS AUTO GAlI N PHOTOM Sets the photometry mode for auto gain control.
= Control parameters

pval 1: defines which fields of view are used for auto
gain control (see i s_Get Aut ol nf o() [ 27):

o AG_PM NONE

* AG_PM SENS_CENTER WEI GHTED
* AG_PM SENS_CENTER_SPOT

* AG PM SENS_PORTRAI T

* AG_PM SENS_LANDSCAPE

| S GET_SENS AUTO GAI N PHOTOM Returns the photometry mode for auto gain control.
= Control parameters
pval 1: returns the current setting

I S_GET_SENS _AUTO _GAlI N_PHOTOM DEF Returns the default photometry mode for auto gain
control.

= Control parameters
pval 1: returns the default

= Adjusting auto white balance
IS SET_AUTO WB_OFFSET Sets the offset values for the red and blue channels.
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hCam

| S_GET_AUTO WB_OFFSET

| S_SET_AUTO WB_GAI N_RANGE

| S_GET_AUTO WB_GAI N_RANGE

| S_SET_AUTO WB_ONCE

| S_GET_AUTO WB_ONCE

Speed and hysteresis
I S SET_AUTO WB_SPEED

| S_GET_AUTO WB_SPEED

| S_SET_AUTO WB_HYSTERESI S

| S_GET_AUTO WB_HYSTERESI S

| S GET_AUTO WB_HYSTERESI S_RANGE

| S_SET_AUTO WB_SKI PFRANES

| S_GET_AUTO WB_SKI PFRANES

| S GET_AUTO WB_SKI PFRAVES RANGE

Camera handle

-1 Control parameters
¢ pval 1: defines the red level offset (-50...50)
¢ pval 2: defines the blue level offset (-50...50)

Returns the offset values for the red and blue channels.
= Control parameters

* pval 1: returns the red level offset (-50...50)

* pval 2: returns the blue level offset (-50...50)

Sets the color gain limits for auto white balance.
-1 Control parameters

e pval 1: sets the lowest gain value

® pval 2: sets the highest gain value

Returns the color gain limits for auto white balance.

= Control parameters

e pval 1: returns the minimum permitted gain value
* pval 2: returns the maximum permitted gain value

Sets automatic disabling of auto white balance™
= Control parameters
pval 1 = 1 enables control, O disables control

Returns the automatic disable status”
= Control parameters
pval 1: returns the current setting

Sets the speed for auto white balance.
= Control parameters
pval 1: defines the control speed (0...100)

Returns the speed for auto white balance.
= Control parameters
pval 1: returns the current setting

Sets the hysteresis value for auto white balance.
= Control parameters
pval 1: defines the hysteresis value (default: 2)

Returns the hysteresis value for auto white balance.
= Control parameters
pval 1: returns the current setting

Returns the permissible range for the hysteresis value.
= Control parameters

e pval 1: returns the minimum permitted value

* pval 2: returns the maximum permitted value

Sets the number of frames to be skipped during
automatic control.

= Control parameters
pval 1: defines the number (default: 4)

Returns the number of frames to be skipped during
automatic control.

= Control parameters
pval 1: returns the current setting

Returns the permissible range for the number of frames
to be skipped.
= Control parameters
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hCam

Camera handle

e pval 1: returns the minimum permitted value
¢ pval 2: returns the maximum permitted value

= Default values for auto gain control/auto exposure shutter

NULL is passed for the pval 1, pval 2 parameters.
| S_ DEFAULT_AUTO BRI GHT_REFERENCE

| S_ M N_AUTO_BRI GHT_REFERENCE
|' S_MAX_AUTO_BRI GHT _REFERENCE

| S_DEFAULT_AUTO_SPEED
| S_MAX_AUTO_SPEED

= Default values for Auto White Balance

NULL is passed for the pval 1, pval 2 parameters.
IS M N WB_OFFSET

| S_MAX WB_OFFSET

| S DEFAULT_AUTO WB_SPEED

IS M N AUTO WB_SPEED

I S_MAX_AUTO WB_SPEED

pval 1

pval 2

*1 Not all sensors support this feature (see information box)
*2 Not with use of sensor's internal control functionality

Return values

| S_CANT_COWMUNI CATE_W TH_DRI VER
| S CANT_OPEN DEVI CE

| S_| NCOVPATI BLE_SETTI NG

| S | NVALI D_CAVERA TYPE

|'S_| N\VALI D_CAVERA HANDLE
| S_| NVALI D_MODE
|'S_| N\VALI D_PARAVETER

I S_I NVALI D_VB_BI NNI NG_MODE
|'S_| O REQUEST FAI LED
| S_NO_SUCCESS

| S_NOT_CALI BRATED
| S_NOT_SUPPORTED

Default setpoint for auto gain control and auto exposure
shutter.

Minimum setpoint for auto gain control and auto
exposure shutter.

Maximum setpoint for auto gain control and auto
exposure shutter.

Default value for auto speed.
Maximum value for auto speed

Minimum value for auto white balance offset.
Maximum value for auto white balance offset.
Default value for auto white balance speed.
Minimum value for auto white balance speed.
Maximum value for auto white balance speed.

Control parameter, can have a variable value depending
on the corresponding auto function

Control parameter, can have a variable value depending
on the corresponding auto function

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

Because of other incompatible settings the function is
not possible.

The camera type defined in the .ini file does not match
the current camera model.

Invalid camera handle
Camera is in standby mode, function not allowed

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

Mono binning/mono sub-sampling do not support
automatic white balance.

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

General error message
The camera does not contain any calibration data.

The camera model used here does not support this
function or setting.
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| S NULL_PO NTER

Invalid array

I S_SUCCESS

Function executed successfully

| S_TI MED_OUT

A timeout occurred. An image capturing process could

not be terminated within the allowable period.

Related functions

e i s _ParaneterSet () |20

® i s Get Aut ol nfo() |20

* i s Set Hardwar eGai n() |3
* i s_Set HWGai nFact or () [
* is Exposure() |28

* i s_SetFranmeRat e() |
eis AQ () [

Examples

/1 Enabl e auto gain control:
doubl e dEnable = 1;
int ret = is_SetAutoParaneter (hCam

/1 Set brightness setpoint to 128:
doubl e nom nal = 128;
int ret = is_SetAutoParaneter (hCam

/1 Return shutter control limt:
doubl e maxShutter;
int ret = is_SetAutoParaneter (hCam

|'S_SET_ENABLE_AUTO GAI N, &dEnable, 0);

|'S_SET_AUTO REFERENCE, &noninal, 0);

|'S_GET_AUTO SHUTTER MAX, &maxShutter, 0);
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4.3.75 is_SetBinning

A

USB 2.0
USB 3.0

Syntax

INT is_SetBinning (H DS hCam | NT node)

Description

Using i s_Set Bi nni ng(), you can enable the binning mode both in horizontal and in vertical direction. This way,

the image size in the binning direction can be reduced without scaling down the area of interest. Depending on the
sensor used, the sensitivity or the frame rate can be increased while binning is enabled.

To enable horizontal and vertical binning at the same time, you can link the horizontal and vertical binning
parameters by a logical OR.

The adjustable binning factors of each sensor are listed in the Camera and sensor data/ o chapter.

Some sensors allow a higher pixel clock setting if binning or subsampling has been activated. If you set a higher
pixel clock and then reduce the binning/subsampling factors again, the driver will automatically select the highest
possible pixel clock for the new settings.

Changes to the image geometry or pixel clock affect the value ranges of the frame rate and exposure time. After
executing i s_Set Bi nni ng(), calling the following functions is recommended in order to keep the defined
camera settings:

e i s _SetFranmeRat e() [
* i s_Exposure() [
* If you are using the DCx Camera's flash function: i s_| Q() [2sb)

For the models DCC1240x Binning can be used only combined for the horizontal and the vertical direction. Please
see also the information in section DCC1240x / DCC3240x Application Notes| 63,

Input parameters

hCam Camera handle

=l node

I'S_BI NNI NG_DI SABLE Disables binning.

I'S BI NNl NG 2X VERTI CAL Enables vertical binning with factor 2.

I S_BI NNI NG_3X_ VERTI CAL Enables vertical binning with factor 3.

I'S Bl NNl NG 4X VERTI CAL Enables vertical binning with factor 4.

I S_BI NNI NG_5X VERTI CAL Enables vertical binning with factor 5.

I'S Bl NNl NG 6X VERTI CAL Enables vertical binning with factor 6.

I S_BI NNI NG_8X VERTI CAL Enables vertical binning with factor 8.

I S BI NNl NG 16X VERTI CAL Enables vertical binning with factor 16.
I'S Bl NNl NG 2X HORI ZONTAL Enables horizontal binning with factor 2.
I'S_BI NNI NG_3X_HORI ZONTAL Enables horizontal binning with factor 3.
I'S Bl NNl NG 4X HORI ZONTAL Enables horizontal binning with factor 4.
I'S_BI NNI NG_5X_HORI ZONTAL Enables horizontal binning with factor 5.
I'S Bl NNl NG 6X HORI ZONTAL Enables horizontal binning with factor 6.
I'S_BI NNI NG_8X_HORI ZONTAL Enables horizontal binning with factor 8.
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hCam

|'S_BI NNI NG_16X_HORI ZONTAL
| S_GET_BI NNI NG

| S_GET_BI NNI NG_FACTOR_VERTI CAL

| S_GET_BI NNI NG_FACTOR_HORI ZONTAL
| S_GET_SUPPORTED_BI NNI NG

| S_GET_BI NNI NG_TYPE

Return values
When used with
I S GET_BI NNI NG

When used with
I S GET_BI NNl NG_FACTOR_VERTI CAL
I S GET_BI NNI NG_FACTOR_HORI ZONTAL

When used with

I S GET_BI NNI NG_TYPE
When used with

| S GET_SUPPORTED BI NNI NG
| S BAD STRUCTURE_SI ZE

I S CANT_ADD TO SEQUENCE

| S CANT_COMMUNI CATE_W TH_DRI VER
| S CANT_OPEN_DEVI CE

| S CAPTURE_RUNNI NG

| S DR_CANNOT_CREATE_SURFACE

| S DR_CANNOT _CREATE_TEXTURE

| S_DR_CANNOT _CREATE_VERTEX_BUFFER
| S DR _DEVI CE_OUT_OF MEMORY

| S_DR_LI BRARY_NOT_FOUND

| S_| N\VALI D_BUFFER _SI ZE

|'S_| NVALI D_CAVERA_TYPE
| S_| N\VALI D_CAPTURE_MODE

|'S_| N\VALI D_CAVERA HANDLE
| S_I N\VALI D_MEMORY_POI NTER
I'S_| NVALI D_MODE

| S_| N\VALI D_PARAVETER

I'S_| N\VALI D_PI XEL_CLOCK

| S | O REQUEST FAI LED

Camera handle

Enables horizontal binning with factor 16.
Returns the current setting.

Returns the vertical binning factor.
Returns the horizontal binning factor.
Returns the supported binning modes.

Indicates whether the camera uses color-proof binning
(1'S_BI NNI NG_COLOR) or not (1 S_BI NNI NG_MONO)

Current setting

Current setting: Returns the current factor as integer
value (2, 3, 4,5, 6, 8, 16)

Returns | S_BI NNI NG_COLOR if the camera uses color-
proof binning; otherwise, | S_BI NNI NG_MONOis
returned.

Returns the supported binning modes linked by logical
ORs.

An internal structure has an incorrect size.

The image memory is already included in the sequence
and cannot be added again.

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

A capturing operation is in progress and must be
terminated before you can start another one.

The image surface or overlay surface could not be
created.

The texture could not be created.

The vertex buffer could not be created.

Not enough graphics memory available.

The DirectRenderer library could not be found.

The image memory has an inappropriate size to store
the image in the desired format.

The camera type defined in the .ini file does not match
the current camera model.

The function can not be executed in the current camera
operating mode (free run, trigger or standby).

Invalid camera handle
Invalid pointer or invalid memory ID
Camera is in standby mode, function not allowed

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

This setting is not available for the currently set pixel
clock frequency.

An |0 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
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(uc480_ushb. sys) do not match.

I S_NO_ACTI VE_I MG_MEM No active image memory available. You must set the
memory to active using the i s_Set | mageMem()
function or create a sequence using the

i s_AddToSequence() function.

I S NO SUCCESS General error message

I S_NOT_CALI BRATED The camera does not contain any calibration data.

I S_NOT_SUPPORTED The camera model used here does not support this
function or setting.

I S_NULL_PO NTER Invalid array

I'S_QUT_OF_MEMORY No memory could be allocated.

I S_SEQUENCE_BUF_ALREADY_LOCKED The memory could not be locked. The pointer to the
buffer is invalid.

| S_SUCCESS Function executed successfully

'S TI MED_OUT A timeout occurred. An image capturing process could
not be terminated within the allowable period.

I S_TRI GGER_ACTI VATED The function cannot be used because the camera is

waiting for a trigger signal.

Related functions

* i s_Set SubSanpl i ng() [sn
*is_AO () [

* is SetlmagePos() [+

* is Pixel dock() [z
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4.3.76 is_SetCameralD
3 18
USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax

INT is_SetCaneral D (H DS hCam | NT nl D)
Description

Using i s_Set Caneral D(), you can assign a unique camera ID to a camera. Thus, it is possible to access the

camera directly with the i s_|I ni t Caner a() |27 function.

The camera ID is stored in the non-volatile memory of the camera. The factory default camera ID is 1. The camera

ID can also be changed in the uc480 Camera Manager.

Input parameters

hCam Camera handle
= nlD
1...254 New camera ID

| S GET_CAMERA | D

Returns the current ID.

Return values

When used together with
IS GET_CAMERA I D

Current ID

| S_ACCESS_VI OLATI ON

An internal error has occured.

The camera ID cannot be changed because the camera
is running in the boot-boost mode.

| S_CANT_COVMMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver
has been loaded.

| S_CANT_OPEN_DEVI CE

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

|'S_| NVALI D_CAVERA_TYPE

The camera type defined in the .ini file does not match
the current camera model.

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

|'S_| N\VALI D_MODE

Camera is in standby mode, function not allowed

I'S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

|'S_| O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S_NO_SUCCESS

General error message

| S_NOT_CALI BRATED

The camera does not contain any calibration data.

| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

I S NULL_PO NTER Invalid array
| S SUCCESS Function executed successfully
|'S_TI MED_OUT

A timeout occurred. An image capturing process could
not be terminated within the allowable period.

Related functions

e is |nitCanera() |24
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* i s_Get Caneral nfo() [z
* is_CaneraStatus() [

314 © 2013 Thorlabs GmbH



4 Programming (SDK)

4.3.77 is_SetColorConverter

8)

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

I NT is_SetCol or Converter (H DS hCam | NT Col or Mode, | NT Convert Mde)

Description

Using i s_Set Col or Converter(), you can select the type of Bayer conversion for color cameras. Software

conversion is done on the PC. The use of a larger filter mask results in a higher image quality, but increases the
computational load. For further information, please refer to the Camera basics: Color filters| 261 chapter.

Software conversion with the large filter mask should only be used for sensors whose green pixels have the same
sensitivity. This applies to all DCU22xX CCD cameras.

For all other sensors, we recommend using the standard filter mask.

While free run mode is active, you cannot change the color conversion type. To do so, you must first stop the
capturing process using is StopLiveVideo()[s or set the camera to trigger mode (see
i s_Set External Tri gger () [=7).

Input parameters

hCam Camera handle

Col or Mbde Color mode for which the converter is to be set.
For a list of all available color formats and the
associated input parameters, see the Appendix: Color
and memory formats|so section.

Convert Mode Conversion mode selection

| S_CONV_MODE_NONE
| S_CONV_MODE_SOFTWARE

| S_CONV_MODE_SOFTWARE_3X3

| S_CONV._MODE_SOFTWARE_5X5
| S_CONV_MODE_HARDWARE_3X3
| S_CONV_MODE_OPENCL_3X3

| S_CONV_MODE_OPENCL_5X5

Return values

| S_| NVALI D_COLOR_FORMAT

| S_CANT_COVMUNI CATE_W TH_DRI VER

| S_CANT_OPEN_DEVI CE
| S_CAPTURE_RUNNI NG

| S_| NVALI D_COLOR_FORMAT
| S_| N\VALI D_CAVERA HANDLE
|'S_| N\VALI D_PARAVETER

No conversion

Only for monochrome cameras, if you want to add a
gamma

Software conversion using the standard filter mask
(default)

Software conversion using a large filter mask
(Not applicable to DCx Cameras)

Software conversion using the standard filter mask, but
conversion is done on the graphic board

(Not applicable to DCx Cameras)

Parameter Col or Mode invalid or not supported

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

A capturing operation is in progress and must be
terminated before you can start another one.

Invalid color format
Invalid camera handle

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
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available in this mode.

I'S_| O REQUEST_FAI LED An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

IS NO IR FILTER No IR filter available

I S _NO_SUCCESS General error message

| S_NOT_SUPPORTED The camera model used here does not support this
function or setting.

I'S_OUT_OF_MEMORY No memory could be allocated.

| S_SUCCESS Function executed successfully

Related functions

* i s GetCol or Converter() |20
* i s_Set Col or Mbde() |=b

* is_Convert () [sl
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4.3.78 is_SetColorCorrection

8

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_SetColorCorrection (H DS hCam | NT nEnabl e, double* factors)
Description

For color cameras, i s_Set Col or Correcti on() enables color correction in the uc480 driver. This enhances the

rendering of colors for cameras with color sensors. Color correction is a digital correction based on a color matrix
which is adjusted individually for each sensor.

After changing this parameter, perform manual or automatic white balancing in order to obtain correct color
rendering (see also i s_Set Aut oPar aret er () [s03).

Input parameters

hCam Camera handle

=l nEnabl e

| S CCOR_ENABLE_NORIVAL Enables simple color correction. This parameter
replaces | S CCOR_ENABLE.

I S_CCOR_ENABLE_BG40_ENHANCED Enables color correction for cameras with optical IR
filter glasses of the BG40 type.

| S_CCOR_ENABLE_HQ ENHANCED Enables color correction for cameras with optical IR
filter glasses of the HQ type.

I'S_CCOR_SET_I R_AUTOVATI C Enables color correction for cameras with optical IR

filter glasses. The glass type is set automatically as
specified in the camera EEPROM.

I'S_CCOR_DI SABLE Disables color correction.

I'S_GET_CCOR_MODE Returns the current setting.

I'S_GET_SUPPORTED_CCOR_MODE Returns all supported color correction modes. See the
Return values section.

I'S_GET_DEFAULT_CCOR_MODE Returns the default color correction mode.

factors

Sets the strength of the color correction between 0.0 (no
correction) and 1.0 (strong correction).

Return values

When used together with Current setting

| S GET_CCOR_MODE

When used together with When used for color cameras and together with

| S_GET_SUPPORTED_CCOR_MODE | S_ GET_SUPPORTED_CCOR_MODE, this parameter

returns the supported values linked by a logical OR:
* | S CCOR_ENABLE_NORMAL

* | S _CCOR_ENABLE_BGA0_ENHANCED

* | S_CCOR_ENABLE_HQ ENHANCED

When used for monochrome cameras, the system returns
0.

When used together with When used for color cameras and together with
I S_GET_DEFAULT_CCOR_MODE | S GET_DEFAULT_ CCOR MODE, this parameter returns
the default color correction mode:

* | S_CCOR_ENABLE_NORMAL
* | S_CCOR_ENABLE_HQ ENHANCED
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When used for monochrome cameras, the system returns
0.

| S_CANT_COVMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver
has been loaded.

| S_CANT_OPEN_DEVI CE

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_| N\VALI D_MODE

Camera is in standby mode, function not allowed

I'S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid range
or is not supported for this sensor or is not available in this
mode.

| S | O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl I (API) and the driver file
(uc480_ushb. sys) do not match.

'S NO_I R_FILTER

No IR filter available

| S_NO_SUCCESS

General error message

| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

| S_SUCCESS

Function executed successfully

Related functions

e i s_Set Col or Converter () |5
* i s_Set Col or Mbde() |=b

* i s Set Aut oPar anet er () [aob
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4.3.79 is_SetColorMode

8

USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax
INT is_Set Col or Mode (H DS hCam | NT Mode)
Description

i s_Set Col or Mode() sets the color mode to be used when image data are saved or displayed by the graphics
card. For this purpose, the allocated image memory must be large enough to accommodate the data with the
selected color mode. When images are transferred directly to the graphics card memory, make sure that the
display settings match the color mode settings. Otherwise, the images will be displayed with altered colors or are
not clearly visible.

Display Modes

This function is only supported in the bitmap (DIB) display mode. Use the i s_Set Di spl ayMbde() =221 function to
display other color formats in Direct3D or OpenGL mode.

Bit Depth

Color formats with a bit depth of more than 8 bits per channel are not supported by DCx camera models.
RGB15/16

For the RGB16 and RGB15 data formats, the MSBs of the internal 8-bit R, G and B colors are used.

Input parameters

hCam Camera handle

Mode: Color mode to be set. For a list of all available color formats and the associated input parameters, see the
Appendix: Color and memory formats| so? section.

I'S_CM_MONGL6 Grayscale (16), for monochrome and color cameras, LUT/gamma active

I'S_CM_MONG12 Grayscale (12), for monochrome and color cameras, LUT/gamma active

I'S_CM_MONGB Grayscale (8), for monochrome and color cameras, LUT/gamma active

| S_CM_SENSOR_RAWL6 Raw sensor data (16), for monochrome and color cameras, LUT/gamma
active

| S_CM _SENSCR_RAWL2 Raw sensor data (12), for monochrome and color cameras, LUT/gamma
active

| S_CM_SENSOR_RAVS Raw sensor data (8), for monochrome and color cameras, LUT/gamma active

I S_CM RGB12_PACKED RGB36 (12 12 12), for monochrome and color cameras, LUT/gamma active.

| S_CM RGB10_PACKED RGB30 (10 10 10), for monochrome and color cameras, LUT/gamma active

| S_CM_RGB8_PACKED RGB24 (8 8 8), for monochrome and color cameras, LUT/gamma active

| S_CM RGBA12_PACKED RGB48 (12 12 12), for monochrome and color cameras, LUT/gamma active

| S_CM_RGBA8_PACKED RGB32 (8 8 8), for monochrome and color cameras, LUT/gamma active

| S_CM_RGBY8_PACKED RGBY (8 8 8 8), for monochrome and color cameras, LUT/gamma active

| S_CM BGR12_PACKED BGR36 (12 12 12), for monochrome and color cameras, LUT/gamma active

| S_CM BGR10_PACKED BGR30 (10 10 10), for monochrome and color cameras, LUT/gamma active

| S_CM _BGR8_PACKED BGR24 (8 8 8), for monochrome and color cameras, LUT/gamma active

| S_CM BGRA12_PACKED BGR48 (12 12 12), for monochrome and color cameras, LUT/gamma active

| S_CM_BGRA8_PACKED BGR32 (8 8 8), for monochrome and color cameras, LUT/gamma active

| S_CM_BGRY8_PACKED BGRY (8 8 8), for monochrome and color cameras, LUT/gamma active
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hCam ICamera handle

| S_CM _RGB8_PLANAR Planar RGB (8) for monochrome and color cameras, LUT/gamma active

| S_CM_BGR565_PACKED BGR16 (5 6 5), for monochrome and color cameras, LUT/gamma active
|'S_CM _BGR5_PACKED BGR15 (5 5 5), for monochrome and color cameras, LUT/gamma active

I S_CM_UYVY_PACKED YUV 4:2:2 (8 8), for monochrome and color cameras, LUT/gamma active

| S_CM_CBYCRY_PACKED YC,C, 4:2:2 (8 8), for monochrome and color cameras, LUT/gamma active
I'S_GET_COLOR_MODE Returns the current setting.

Return values

When used together with
| S GET_COLOR MODE

Current setting

| S_CANT_COVMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver
has been loaded.

| S_CANT_OPEN_DEVI CE

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

I S_CAPTURE_RUNNI NG

A capturing operation is in progress and must be
terminated before you can start another one.

|'S_| NVALI D_CAVERA_TYPE

The camera type defined in the .ini file does not match
the current camera model.

| S_I NVALI D_COLOR_FORMAT

Invalid color format

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I'S_| N\VALI D_MODE

Camera is in standby mode, function not allowed

I S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

|'S_| O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

'S NO_I R_FI LTER

No IR filter available

I'S_NO_SUCCESS

General error message

| S_NOT_CALI BRATED

The camera does not contain any calibration data.

| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

| S_NULL_PO NTER

Invalid array

I S_OUT_OF_MEMORY

No memory could be allocated.

I S_SUCCESS

Function executed successfully

| S_TI MED_OUT

A timeout occurred. An image capturing process could
not be terminated within the allowable period.

Related functions

e i s_SetDispl ayMde() |2

* i s_Set Col or Converter () |ss
® is SetCol or Correction() |a?
* i s_Get Col or Dept h() |27

* is Al ocl mgeMen() [

* i s_RenderBit map() | 2o
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Note on obsolete parameters

The following parameters for color formats are obsolete. Only the new parameters should be used:

Old parameter

New parameter

I S_SET_CM RGB32

| S_CM BGRA8_PACKED

| S_SET_CM RGB24

| S_CM BGR8_PACKED

I S_SET_CM RGB16

I S_CM BCGR565_PACKED

| S_SET_CM RGB15

| S_CM BGR555_PACKED

| S_SET_CM Y8

'S _CM MONGC8

| S_SET_CM BAYER

| S_CM BAYER RG8

| S SET_CM UYVY

| S_CM_UYVY_PACKED

| S_SET_CM UYVY_MONO

| S_CM_UYVY_MONO_PACKED

| S_SET_CM _UYVY_BAYER

| S_CM_UYVY_BAYER_PACKED

| S_SET_CM CBYCRY

| S_CM CBYCRY_PACKED

| S SET_CM RGBY

| S_CM BGRY8_PACKED

| S_SET_CM RGB30

| S_CM BGR1OV2_PACKED

| S_SET_CM Y12 | S_CM_MONOL2
| S_SET_CM BAYER12 | S_CM BAYER RGL2
| S_SET_CM Y16 | S_CM MONOL6

| S_SET_CM BAYER16

| S_CM BAYER RGL6

| S_CM _BGRLOV2_PACKED

| S_CM BGRLO_PACKED

| S_CM RGB10V2_PACKED

| S_CM RGB10_PACKED

I S_CM BGR555_PACKED

| S_CM BGR5_PACKED

| S CM BAYER_RG8

|'S_CM_SENSOR_RAVS8

| S_CM BAYER _RGL2

|'S_CM _SENSOR_RAW.2

| S CM BAYER RGL6

| S_CM_SENSOR_RAWL6
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4.3.80 is_SetDisplayMode

M 8]

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_SetDi spl ayMbde (H DS hCam | NT Mde)

Description

Using i s_Set Di spl ayMbde(), you can set the way in which images will be displayed on the screen.

For live videos including overlays, you can use the Direct3D or OpenGL mode. These modes are not supported by
all graphics cards. The graphics card must have sufficient extended memory because the overlay mode requires
additional memory up to the size needed for the current screen resolution.

For further information on the display modes of the DCx camera, see the How to proceed: Image display/
section.

The Direct3D display mode is not available on Linux operating systems.

We recommend that you call the following functions exclusively from a single thread in order to avoid unpredictable
behaviour of the application.

* i s_lnitCanera() [

* i s_SetDi spl ayMde() [

* is ExitCanera() 24

See also Programming: Thread programming| «s5)

Input parameters

hCam Camera handle

Mode

IS SET DM DI B Captures an image in system memory (RAM). Using
i s Render Bi t map() I2¢7, you can define the image
display (default).

| S SET_DM DI RECT3D Image display in Direct3D mode

| S SET DM DI RECT3D | Monochrome image display in Direct3D mode

| S SET_DM MONO

| S SET_DM DI RECT3D | Raw Bayer format image display in Direct3D mode

| S SET_DM BAYER

| S SET_DM OPENGL Image display in OpenGL mode

| S SET_DM OPENGL | Monochrome image display in OpenGL mode

| S SET_DM MONO

| S SET_DM OPENGL | Raw Bayer format image display in OpenGL mode

| S SET DM BAYER

I S _GET_DI SPLAY_MODE Returns the current setting.

The new Direct3D mode completely replaces the "BackBuffer" and "Overlay Surface" display modes from
DirectDraw. It is advisable not to use these modes any longer (see also Obsolete functions|s»). To activate the
obsolete modes, do the following:

| S_SET_DM DI RECTDRAW | Image display in DirectDraw BackBuffer mode
| S_SET_DM BACKBUFFER
| S _SET_DM DI RECTDRAW | Image display in DirectDraw Overlay Surface mode
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| S_SET_DM ALLOW OVERLAY
| S_SET_DM ALLOW SCALI NG

Return values

When used with

I S GET_DI SPLAY_ MODE

I S CANT_ADD TO SEQUENCE

| S CANT_COVMUNI CATE_W TH_DRI VER
I S CANT_OPEN _DEVI CE

I S CAPTURE_RUNNI NG

| S_DR_CANNOT _CREATE_SURFACE

| S DR_CANNOT _CREATE_TEXTURE

| S DR_CANNOT _CREATE_VERTEX_BUFFER

| S DR _DEVI CE_OUT_OF MEMORY
| S_ DR LI BRARY_NOT_FOUND
| S | NVALI D_CAVERA TYPE

| S_| N\VALI D_COLOR_FORVAT

| S_| N\VALI D_CAVERA HANDLE

| S_| N\VALI D_MEMORY_POI NTER
| S_| N\VALI D_MODE

| S_| NVALI D_PARAVETER

| S | O REQUEST FAI LED

'S NO_| R _FI LTER

| S_NO_SUCCESS

| S_NOT_CALI BRATED
| S_NOT_SUPPORTED

| S NULL_POI NTER
| S OUT_OF_MEMORY
| S_SEQUENCE_BUF_ALREADY_LOCKED

| S_SUCCESS
|'S_TI MED_OUT

Related functions

* i s _RenderBi t map() [27

* i s_Set Col or Mode() [=5

* is_DirectRenderer() 8

Real-time scaling in Overlay Surface mode

Current setting

The image memory is already included in the sequence
and cannot be added again.

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

A capturing operation is in progress and must be
terminated before you can start another one.

The image surface or overlay surface could not be
created.

The texture could not be created.

The vertex buffer could not be created.

Not enough graphics memory available.

The DirectRenderer library could not be found.

The camera type defined in the .ini file does not match
the current camera model.

Invalid color format

Invalid camera handle

Invalid pointer or invalid memory ID

Camera is in standby mode, function not allowed

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

An |0 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

No IR filter available
General error message
The camera does not contain any calibration data.

The camera model used here does not support this
function or setting.

Invalid array
No memory could be allocated.

The memory could not be locked. The pointer to the
buffer is invalid.

Function executed successfully

A timeout occurred. An image capturing process could
not be terminated within the allowable period.
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Example
i s_Set Di spl ayMode (hCam Mode);

//Bitmap node (inmages are digitized and stored in system nmenory):
Mbde = |'S_SET_DM DI B

/1 Direct3D node
Mbde = |'S_SET_DM DI RECT3D
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4.3.81 is_SetDisplayPos

3

USB 2.0
USB 3.0

Syntax

INT is_SetDisplayPos (H DS hCam |INT x, INT vy)

Description

i s_Set Di spl ayPos() allows you to move an area of interest when rendering images using i s_Render Bi t nap
Q@. The function moves the camera image by the selected offset within the output window. The image memory

remains unchanged.

To set the size and position of an area of interest in memory, use the i s_AQl () [ 5% functions.

Input parameters

hCam Camera handle
X Offset in x direction, measured from the top left corner of the output window
y Offset in y direction, measured from the top left corner of the output window

Return values

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions

* is_AQ () [sh

* i s _RenderBi t map() [27

* i s SetDispl ayMde() [w2
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4.3.82 is_SetErrorReport

H

By
USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_SetErrorReport (H DS hCam | NT Mde)

Description

Using i s_Set Error Report (), you can enable/disable error event logging. If error reporting is enabled, errors

will automatically be displayed in a dialog box. Cancelling the dialog box disables the error report. Even with
disabled error reporting, you can still query errors using the i s_Get Er r or () [2s9 function.

i s_Set Error Report () can be called before calling i s_|I ni t Camer a() |27
You only need to enable the i s_Set Err or Report () function once for all cameras in the application.

Input parameters

hCam Camera handle
Or 0 if no camera has been initialized yet
= Mbde
| S DI SABLE ERR REP Disables error reporting.
| S ENABLE_ERR REP Enables error reporting.
IS GET_ERR REP_MODE Current status of error reporting.

Return values

When used with Current setting
| S GET_ERR_REP_MODE
I'S_SUCCESS Function executed successfully

Related functions

*is GetError() [

® is CaptureStatus() 7
® is _CaneraStatus() [
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4.3.83 is_SetExternalTrigger
8
USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax

INT is_SetExternal Tri gger (H DS hCam | NT nTri gger Mode)

Description

Using i s_Set Ext ernal Tri gger (), you can activate the trigger mode. If the camera is in standby mode, it quits

this mode and activates trigger mode.

In hardware trigger mode, image capture is delayed for each function call until the selected trigger event has

occurred.

In software trigger mode, an image is captured immediately when i s FreezeVi deo() |22 is called, or a
continuous triggered capture is started when i s_Capt ur eVi deo() 771 is called. In hardware trigger mode, you
canuse thei s ForceTri gger () |22ilcommand to trigger an image capture even if no electric signal is present.

When you disable the trigger functionality, you can query the signal level at the trigger input. This option causes the

camera to change to freerun mode.

For further information on the image capture modes of the DCx camera, see How to proceed: Image capture| 124

Input parameters

hCam
=l nTrigger Mode

|' S SET_TRI GGER _OFF

|'S SET_TRIGGER H _LO

|'S SET_TRIGGER LO HI

|'S SET_TRIGGER PRE_ H _LO
|' S SET_TRI GGER _PRE_LO HI

|' S SET_TRIGGER H _LO SYNC
|'S SET_TRIGGER LO H_SYNC
| S SET_TRI GGER_SOFTWARE

|'S_GET_EXTERNALTRI GGER
|' S GET_TRI GGER_STATUS

|' S_GET_SUPPORTED_TRI GGER_M
ODE

Return values
When used with
| S_ GET_EXTERNALTRI GGER

When used with
I S_GET_TRI GGER_STATUS

When used with
I S GET_SUPPORTED_TRI GGER_MODE

| S_| N\VALI D_CAPTURE_MODE

|'S_| N\VALI D_CAVERA HANDLE

Camera handle

Trigger mode
Off

Hardware trigger

Hardware trigger

(Not supported by DCx Cameras)
(Not supported by DCx Cameras)
(Not supported by DCx Cameras)
(Not supported by DCx Cameras)
Software trigger

Returns the trigger mode setting

Trigger event
Falling signal edge

Rising signal edge

Callof i s_FreezeVi deo() [229
(single frame mode)

Call of i s_Capt ureVi deo() (177
(continuous mode)

Returns the current signal level at the trigger input

Returns the supported trigger modes

Returns the current setting

Returns the current signal level at the trigger input

Returns the supported modes linked by logical ORs

The function can not be executed in the current camera

operating mode (free run, trigger or standby).
Invalid camera handle
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| S_NO_SUCCESS

General error message

I S_SUCCESS

Function executed successfully

Related functions

e i s CaptureVideo() [17

* is FreezeVideo() |25

* is ForceTrigger() [z

* is SetTrigger Counter () [ss
* is SetTriggerDel ay() [z

is 1Q) 20

Example

/1 Enabl e trigger node and set high-active flash node.
i s_Set External Trigger(hCam |S_SET_TRI GGER_SOFTWARE) ;

/1 Set the flash to a high active pulse for each image in the trigger node

Ul NT nMbde = | O FLASH MODE_TRI GGER H _ACTI VE;

is_ IOQmhCam IS | O CMD FLASH SET_MXDE, (voi d*)&nhbde,

is_FreezeVideo(hCam |S WAIT);

Sample programs

® uc480 Simple Trigger (C++)
® uc480 10 (C++)

si zeof (nhode) ) ;
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4.3.84 is_SetFrameRate

A

= i

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
INT is_SetFraneRate (H DS hCam doubl e FPS, doubl e* newrPS)
Description

Using i s_Set FraneRat e(), you can set the sensor frame rate in freerun mode (live mode). Since this value
depends on the sensor timing, the exposure time actually used may slightly deviate from the value set here. After
you have called the function, the actual frame rate is returned through the newPS parameter.

If the frame rate is set too high, it might not be possible to transfer every single frame. In this case, the effective
frame rate may vary from the set value.

For minimum and maximum frame rates as well as other sensor-based dependencies, please refer to Camera and
sensor datalssb chapter.

Newer driver versions sometimes allow an extended value range for the frame rate setting. We recommend to
guery the value range every time and set the frame rate explicitly.

Changes to the frame rate affect the value ranges of the exposure time. After executing i s_Set Fr aneRat e(),
calling the function i s_Exposur e() [z61is recommended in order to keep the defined camera settings.

The use of the following functions will affect the frame rate:
e is Pixel dock() [z

* i s Set Opti mal CaneraTi mi ng() ==

* i s AQ () lsb (if the image size is changed)

e i s _Set SubSanpl i ng() [=7

* i s SetBinning() [«

Changes made to the window size or the read-out timing (pixel clock frequency) also affect the defined frame rate.
For this reason, you need to call i s_Set Fr aneRat e() again after such changes.

To be able to set the default frame rate, you have to set a pixel clock equal to or higher than the default pixel clock.

Input parameters

hCam Camera handle
FPS Desired frame rate in frames per second (fps)
| S_GET_FRAMERATE Returns the set frame rate in the newFPS parameter. To

guery the frame rate actually reached by the camera, use
i s_Get Fr anmesPer Second() 2.

| S_GET_DEFAULT_FRAMERATE Returns the default frame rate.

newrFPS Returns the frame rate actually set.

Return values

I'S | NVALI D CAMERA HANDLE Invalid camera handle

I S_| NVALI D_MODE Camera is in standby mode, function not allowed

I'S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I S _NO_SUCCESS General error message

| S SUCCESS Function executed successfully
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Related functions

* i s_Get FranmesPer Second() [ 2o
* i s Get FranmeTi neRange() |2
* is_Pixel dock() |2

* is_Set Optimal CaneraTi mi ng() [
* i s_Exposure() |28

* i s Set Aut oPar anet er () [ =
*is_AO () [

* i s Set SubSanpling() [=n

* i s_Set Bi nni ng() [

* i s _CaptureVideo() [
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4.3.85 is_SetGainBoost

H

.

USB 2.0
USB 3.0

USB 2.0
USB 3.0

Syntax

I NT i s_Set Gai nBoost (H DS hCam | NT node)

Description

In some cameras, i s_Set Gai nBoost () enables an additional analog hardware gain boost feature on the

sensor.

Input parameters

hCam

Camera handle

= node

| S_GET_GAI NBOOST

Returns the current state of the gain boost function.

| S_SET_GAI NBOOST_ON

Enables the gain boost function.

| S_SET_GAI NBOOST_OFF

Disables the gain boost function.

| S_GET_SUPPORTED_GAI NBOOST

Indicates whether the camera supports a gain boost
feature or not.

Return values

| S_GET_GAl NBOOST

Current setting when used together with

Returns | S_SET _GAlI NBOOST _ON if the function is

enabled, otherwise it returns
| S SET_GAI NBOOST_OFF.

Current setting when used together with
| S_GET_SUPPORTED_GAI NBOOST

Returns | S_SET_GAI NBOOST_ON if the function is

supported, otherwise it returns
| S_SET_GAI NBOOST_OFF.

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

|'S_| N\VALI D_MODE

Camera is in standby mode, function not allowed

I S_NO_SUCCESS

General error message

I S_SUCCESS

Function executed successfully

Related functions

e i s_Set Har dwar eGai n() s
* i s_Set HWGai nFact or () [ss)
* i s Set Aut oPar anet er () |3
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4.3.86 is_SetGamma

A

o

USB 2.0 USB 2.0

USB 3.0 USB 3.0
GigE GigE

Syntax
INT is_Set Gamma (H DS hCam | NT nGanma)
Description

i s_Set Gamma() enables digital gamma correction which applies a gamma characteristic to the image. When
hardware color conversion is used on GigE uEye HE cameras the gamma correction is performed in the camera
hardware as well. When the color conversion is performed in the PC (software conversion) the gamma correction is

performed in software.

1. When the color format is set to Raw Bayer the gamma correction can not be used.

2. Typical values for gamma range between 1.6 and 2.2.

Input parameters

hCam
nGamma

| S GET_GAMVA
Return values

When used with

| S GET_GAMVA

| S CANT_COMMUNI CATE_W TH_DRI VER
| S CANT_OPEN DEVI CE

I S | NVALI D_CAVERA HANDLE

I S | NVALI D_PARAMETER

I S | O REQUEST FAI LED

I S NO SUCCESS

| S_NOT_SUPPORTED

I S_SUCCESS

See also:
e Basics: Characteristics and LUT/ 38
e Basics: Color filter (Bayer filter)[ 261

 Programming: i s_Set Col or Converter () [a8)

Camera handle

Gamma value to be set, multiplied by 100
(Range: 1...1000.
Default = 100, corresponds to a gamma value of 1.0)

Returns the current setting.

Current setting

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

Invalid camera handle

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

General error message

The camera model used here does not support this
function or setting.

Function executed successfully
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4.3.87 is_SetHardwareGain

8)

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_SetHardwareGin (H DS hCam | NT nMaster, |INT nRed, INT nGeen, |NT nBlue)

Description

i s_Set Har dwar eGai n() controls the sensor gain channels. These can be set between 0% and 100 %

independently of of each other. The actual gain factor obtained for the value 100 % depends on the sensor and is
specified in Camera and sensor datal <ol chapter.

You can use the i s_Get Sensor | nf o() [ 251 function to query the available gain controls.

1. Sensor Gain

A signal gain will also result in a noise gain. High gain settings are therefore not recommended.
We suggest the following gain settings:

1. Enable the gain boost function i s_Set Gai nBoost () [ssil.

2. If required, adjust the gain setting with i s_Set Har dwar eGai n()

New gain settings might only become effective when the next image is captured. This depends on the time when
the gain settings are changed.

2. Linearity of Sensor Gain

On DCx Cameras, you can set the gain factor in increments from 0 to 100. These increments are not graduated
linearly throughout the range due to the sensor. The increments will typically be greater in the upper range than in
the lower range.

The maximum gain factor settings also vary from sensor to sensor.
3. Default Settings for RGB gains

The default setting values for the red, green and blue channel gain factors depend on the color correction matrix
that has been set. If you select a different color correction matrix, the returned default values might change (see
alsois_Set Col or Correction() [a7).

Input parameters

hCam Camera handle

nMast er Sets the overall gain factor (0...100).
| S | GNORE_PARAMETER The master gain factor will not be changed.
| S GET_MASTER _GAI N Returns the master gain factor.
IS GET_RED GAI N Returns the red channel gain factor.
I S GET_GREEN _GAI N Returns the green channel gain factor.
IS GET BLUE GAIN Returns the blue channel gain factor.
| S GET_DEFAULT_NMASTER Returns the default master gain factor.
| S GET_DEFAULT_ RED Returns the default red channel gain factor.
I S GET_DEFAULT_GREEN Returns the default green channel gain factor.
| S GET_DEFAULT BLUE Returns the default blue channel gain factor.
| S_SET_ENABLE_AUTO _GAI N Enables the auto gain functionality (see also

i s_Set Aut oPar anet er () [s%). You can disable the
auto gain functionality by setting a value for nMast er .

nRed Sets the red channel gain factor (0...100).

| S | GNORE_PARAMETER The red channel gain factor will not be changed.
nG een Sets the green channel gain factor (0...100).

| S | GNORE_PARAMETER The green channel gain factor will not be changed.
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hCam

Camera handle

nBl ue

Sets the blue channel gain factor (0...100).

| S_| GNORE_PARAMETER

The blue channel gain factor will not be changed.

Return values

When used with

| S GET_MASTER GAI N
IS GET_RED GAI N

| S GET_GREEN GAI N

IS GET BLUE GAIN

Current setting

| S_CANT_COVMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver has been
loaded.

| S_CANT_OPEN_DEVI CE

An attempt to initialize or select the camera failed (no camera
connected or initialization error).

|'S_| NVALI D_CAVERA_TYPE

The camera type defined in the .ini file does not match the current
camera model.

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

|'S_| N\VALI D_MODE

Camera is in standby mode, function not allowed

I S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

|'S_| O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the versions of
the uc480_api . dl | (API) and the driver file (uc480_usb. sys) do
not match.

| S_NO_SUCCESS

General error message

| S_NOT_CALI BRATED

The camera does not contain any calibration data.

| S_NOT_SUPPORTED

The camera model used here does not support this function or
setting.

| S_NULL_PO NTER

Invalid array

| S_SUCCESS

Function executed successfully

|'S_TI MED_OUT

A timeout occurred. An image capturing process could not be
terminated within the allowable period.

Related functions

e i s_Set HWGai nFact or () [
® i s _Get Sensor|nfo() zn

® i s_Set Gai nBoost () [ssh

* i s _Set Aut oPar anet er () [0
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4.3.88 is_SetHWGainFactor

8

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

I NT is_Set HWzi nFactor (H DS hCam | NT nMbde, | NT nFactor)
Description

i s_Set HMGai nFact or () uses gain factors to control sensor gain channels. These channels can be set
independently of each other. The i s_Set Har dwar eGai n() |3 does not use factors for setting the gain channels,
but standardized values between 0 and 100. The actual gain factor is sensor-dependent and can be found in

Camera and sensor datal +01 chapter.

You can use the i s_Get Sensor | nf o() [ 251 function to query the available gain controls.

Depending on the time when the gain settings are changed, these changes might only become effective when the

next image is captured.
Input parameters

hCam

= nMbde

| S GET_MASTER GAI N_FACTOR

| S GET_RED GAI N_FACTOR

| S GET_GREEN GAlI N_FACTOR

I S GET_BLUE_GAI N_FACTOR

| S SET_MASTER GAI N_FACTOR

I S SET_RED GAI N _FACTOR

| S SET_GREEN GAlI N_FACTOR

I S SET_BLUE_GAI N_FACTOR

| S GET_DEFAULT_MASTER GAI N_FACTOR
| S GET_DEFAULT_RED GAI N _FACTOR

| S GET_DEFAULT_GREEN GAlI N _FACTOR
| S GET_DEFAULT _BLUE GAI N_FACTOR

I S_| NQUI RE_MASTER GAI N_FACTOR
IS | NQUI RE_RED GAI N_FACTOR

I S | NQUI RE_GREEN GAlI N_FACTOR

|'S_| NQUI RE_BLUE_GAI N_FACTOR

nFact or

Camera handle

Returns the master gain factor.

Returns the red channel gain factor.

Returns the green channel gain factor.

Returns the blue channel gain factor.

Sets the master gain factor.

Sets the red channel gain factor.

Sets the green channel gain factor.

Sets the blue channel gain factor.

Returns the default master gain factor.

Returns the default red channel gain factor.
Returns the default green channel gain factor.
Returns the default blue channel gain factor.
Converts the index value for the master gain factor.
Converts the index value for the red channel gain factor.

Converts the index value for the green channel gain
factor.

Converts the index value for the blue channel gain
factor.

Gain value (100 = gain factor 1, i. e. no effect)

For converting a gain value from the i s_Set Har dwar eGai n() |3 function, you can set the nMbde parameter to

one of the I S_| NQUI RE_x_FACTOR values. In this case, the value range for nFact or is between 0 and 100.

To set the gain using | S_SET ... _GAI N_FACTOR, you must set the nFact or parameter to an integer value in
the range from 100 to the maximum value. By calling I S_| NQUI RE_x_FACTOR and specifying the value 100 for
nFact or, you can query the maximum value. A gain value of 100 means no gain, a gain value of 200 means gain

to the double level (factor 2), etc.

Return values

When used with

| S GET_MASTER GAI N FACTOR
IS GET_RED GAI N FACTOR

| S GET_GREEN GAI N_FACTOR

Current setting
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| S_GET_BLUE_GAI N_FACTOR

When used with

| S SET_MASTER GAI N FACTOR
IS SET _RED GAI N_ FACTOR
IS SET GREEN GAl N_FACTOR
IS SET BLUE GAIN_ FACTOR

Defined setting

When used with

S GET _DEFAULT MASTER GAI N FACTOR
S GET DEFAULT RED GAl N_ FACTOR

S GET DEFAULT GREEN GAl N_FACTOR
S_GET DEFAULT BLUE GAl N_ FACTOR

Default setting

n used with
NQJI RE_MASTER GAI N_FACTOR
| NQUI RE_RED _GAI N_FACTOR
| NQUI RE_GREEN_GAI N_FACTOR
1 NQUI RE BLUE _GAI N _ FACTOR

Converted gain index

| S_I NVALI D_CAMVERA HANDLE

Invalid camera handle

|'S_| N\VALI D_MODE

Camera is in standby mode, function not allowed

| S_NO_SUCCESS

General error message

I S_SUCCESS

Function executed successfully

Related functions

* i s_Set Har dwar eGai n() [
* i s Set Gai nBoost () [

* i s Set Aut oPar anet er () [
* i s Get Sensor | nfo() [z

Example
/1 Set master gain factor to 3.57:

INT ret = is_Set HWzinFactor (hCam |S_SET_MASTER _GAI N FACTOR, 357);

//ret has the value 363 for the U -1460-C

//QJery the maxi mum gain factor for the red channel:

ret = is_Set HWGai nFactor (hCam | S_ | NQU RE_RED GAl N FACTOR, 100);

//ret has the value 725 for the Ul -1460-C
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4.3.89 is_SetimageMem

8)

ot

USB 2.0
USB 3.0

Syntax

INT is_SetlmageMem (H DS hCam char* pclngMem | NT id)

Description

i s_Set | mmgeMen{) makes the specified image memory the active memory. Only an active image memory can
receive image data. When you call i s_FreezeVi deo() |25, the captured image is stored in the image buffer
designated by pclngMem and id. For pclnmgMem you must pass a pointer which was created by

i s Al ocl mageMen() |17, passing any other pointer will result in an error message. You may pass the same
pointer multiple times.

¢ |n the Direct3D or OpenGL modes, there is no need to set an image memory.

¢ |f you want the application to be compatible with the FALCON SDK, make sureto calli s_Set | mageSi ze()
|48 after i s_Set | mageMend() .

Input parameters

hCam Camera handle
pcl mgMem Pointer to the starting position in the memory.
id ID of this memory.

Return values

I S | NVALI D CAMERA HANDLE Invalid camera handle
I S NO_SUCCESS General error message
| S SUCCESS Function executed successfully

Related functions

e is Allocl mgeMen() |7

* i s _Freel mageMem() [z

* i s _AddToSequence() |16

* is Set Al l ocat edl mageMend ) zoh
* i s_Get Col or Dept h() 237

* is GetlmageMen() |2

* is Getl| mageMenPitch() [zh
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4.3.90 is_SetOptimalCameraTiming

8)

Syntax

INT is_SetOptinmal CaneraTiming (H DS hCam | NT Mode, | NT Tineout,
I NT* pMaxPx| O k, doubl e* pMaxFr aneRat e)

Description

Using i s_Set Opt i mal Caner aTi mi ng(), you can determine the highest possible pixel clock frequency for the
current configuration. This function sets the pixel clock for which no transfer errors will occur during the Timeout
period. Moreover, it returns the highest frame rate available for this pixel clock frequency.

i s_Set Opti mal CaneraTi mi ng() can only be executed in free-run mode (i s_Capt ur eVi deo() [+7). If the
return value is # | S_SUCCESS, no clock setting will be made.

The function should be executed in a separate thread and run in the background to allow for the computational
load caused by additional color conversions, etc. Otherwise, it will not be able to return the optimum values.

Changes to the image geometry or pixel clock affect the value ranges of the frame rate and exposure time. After
executing i s_Set Opt i mal Caner aTi m ng(), calling the following functions is recommended in order to keep
the defined camera settings:

e i s_SetFranmeRat e() [0
* i s _Exposure() [z
* If you are using the DCx Camera's flash function: i s_1 Q() |20

Input parameters

hCam Camera handle

=l Mode

I S BEST_PCLK_RUN_ONCE The function makes one attempt to determine the
optimum pixel clock and returns immediately.

Ti meout Sets the period (in milliseconds) during which no

[ 4000. . . 20000] transfer error may occur. The adjustable range is

between 4 and 20 seconds. The higher the value you set
for this parameter, the more stable the determined pixel
clock value will be. This, in turn, increases the runtime of
the function correspondingly.

pMaxPxI| Cl k Returns the maximum pixel clock frequency (in MHz).
pMaxFr aneRat e Returns the maximum frame rate (in fps).

Return values

I S_AUTO_EXPCOSURE_RUNNI NG This setting cannot be changed while automatic exposure time
control is enabled.
I S_I NVALI D_I| MAGE_SI ZE Invalid image size

This value is returned if e.g. the function is called with active binning
or subsampling

I'S_I NVALI D_MODE Camera is in standby mode, function not allowed

I'S_I| NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I' S_NOT_SUPPCRTED The camera model used here does not support this function or
setting.

I S_TRI GGER_ACTI VATED The function cannot be used because the camera is waiting for a

trigger signal.
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Related functions

* i s_Pixel d ock() [

* i s _SetFranmeRat e() [

* i s Set Aut oPar anet er () [so5
* i s_CaptureVideo() [
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4.3.91 is_SetRopEffect
6)
UéB 2.0 USé 2.0
USB 3.0 USB 3.0
Syntax

INT is_Set RopEffect (H DS hCam |INT effect,

Description

I NT param | NT reserved)

i s_Set RopEf f ect () enables functions for real-time image geometry modification (Rop = raster operation).

Input parameters

hCam

-l ef fect

| S_SET_ROP_M RROR_UPDOMN
| S SET_ROP_M RROR _LEFTRI GHT

| S GET_ROP_EFFECT

par am

reserved

Return values

When used with
| S GET_ROP_EFFECT

| S_CANT_COVMUNI CATE_W TH_DRI VER

| S_CANT_OPEN_DEVI CE

| S | NVALI D_CAVERA TYPE

| S_| N\VALI D_CAPTURE_MODE

| S_| N\VALI D_CAVERA HANDLE
|'S_| N\VALI D_MODE
| S_| NVALI D_PARAVETER

|'S_| O REQUEST FAI LED

| S_NO_SUCCESS
| S_NOT_CALI BRATED
| S_NOT_SUPPORTED

| S_NULL_PO NTER

Camera handle

Mirrors the image along the horizontal axis.

Mirrors the image along the vertical axis.

Depending on the sensor, this operation is performed in
the camera or in the PC software.

Returns the current settings.
Turns the Rop effect on/off.

0 = Turn off
1 =Turn on

Reserved. 0 must be passed.

Current setting

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

The camera type defined in the .ini file does not match
the current camera model.

The function can not be executed in the current camera
operating mode (free run, trigger or standby).

Invalid camera handle
Camera is in standby mode, function not allowed

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

General error message
The camera does not contain any calibration data.

The camera model used here does not support this
function or setting.

Invalid array

I S_SUCCESS Function executed successfully

I'S_TI MED_QUT A timeout occurred. An image capturing process could
not be terminated within the allowable period.
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Related functions

* i s_SetBi nni ng() [=0

* i s_Set SubSanpl i ng() [
*is_AQ () [sh
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4.3.92 is_SetSaturation

A

o

USB 2.0
USB 3.0

Syntax

INT is_SetSaturation (H DS hCam | NT Chromnl,

Description

I NT ChronV)

Using i s_Set Sat urati on(), you can set the software color saturation.

In the YUV format, color information (i.e. the color difference signals) is provided by the U and V channels. In the U
channel, this information results from the difference between the blue level and Y (luminance), in the V channel

from the difference between the red level and Y.

For use in other color formats than YUV, U and V are converted using a driver matrix.

Input parameters

hCam
Chr onJ

| S GET_SATURATI ON U
Chr onV

| S_GET_SATURATI ON_V

Return values

When used with
I S GET_SATURATI ON U
| S GET_SATURATI ON_V

| S_| N\VALI D_CAVERA HANDLE
| S_| N\VALI D_PARAVETER

| S_NO_SUCCESS
| S_SUCCESS

Related functions
* i s_Set Col or Mbde() [s:¥)

* i s SetCol or Correction() s
* i s Set Col or Converter() a8

Camera handle

U saturation: value multiplied by 100.

Range: [ S_M N_SATURATI ON ...
I S_MAX_SATURATI ON]

Returns the current value for the U saturation.

V saturation: value multiplied by 100.

Range: [ 1 S_M N_SATURATI ON ...
| S_MAX_SATURATI ON|

Returns the current value for the V saturation.

Current setting

Invalid camera handle

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

General error message
Function executed successfully
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4.3.93 is_SetSensorScaler

8)

USB 2.0 USB 2.0

USB 3.0 USB 3.0
Syntax
I NT i s_Set Sensor Scal er (H DS hCam U NT nMde, doubl e dbl Factor)
Description

i s_Set Sensor Scal er () enables internal image scaling for some sensors. This allows to reduce the image
resolution by adjustable factors. Thus, the amount of data from high resolution sensors can be reduced.

* Internal image scaling is only supported DCC1240x and DCC3240x| «11 series cameras.
* The use of the internal scaler has no effect on the attainable frame rate.

Input parameters

hCam Camera handle

= nMode: Function mode

| S ENABLE SENSOR SCALER Enable image scaling

| S ENABLE_SENSOR_SCALER | Enable image scaling with smoothed edges (anti-
I S ENABLE _ANTI _ALI ASI NG aliasing effect)

dbl Fact or Scaling factor

Return values

I S_CANT_COVMUNI CATE_W TH_DRI VER |Communication with the driver failed because no driver has been

loaded.

I S_CANT_OPEN _DEVI CE An attempt to initialize or select the camera failed (no camera
connected or initialization error).

I S_I NVALI D_CAMERA_TYPE The camera type defined in the .ini file does not match the current
camera model.

I S_| NVALI D_CAVERA HANDLE Invalid camera handle

I S_| NVALI D_PARANMETER One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I S | O REQUEST_FAI LED An 10 request from the uc480 driver failed. Possibly the versions of
the uc480_api . dl | (API) and the driver file (uc480_usb. sys) do
not match.

I S NO_SUCCESS General error message

|'S_NOT_CALI BRATED The camera does not contain any calibration data.

I'S_NOT_SUPPORTED The camera model used here does not support this function or
setting.

I S NULL_PO NTER Invalid array

I S_SUCCESS Function executed successfully

I'S_TI MED_OUT A timeout occurred. An image capturing process could not be

terminated within the allowable period.
Related functions

e i s _Get Sensor Scal er | nf o() |22
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Example

SENSORSCALERI NFO | nf o;
I NT nRet;
doubl e dbl NewFact or ;

/1 Query information on inage scaling
nRet = is_Cet SensorScal erlnfo (hCam &l nfo,
si zeof (Info));

/1 Enable scaling with anti aliasing
dbl NewFactor = I nfo.dbl M nFactor + |nfo.dbl Factorlncrement;
nRet = is_Set Sensor Scal er (hCam | S_ENABLE_SENSOR_SCALER |
| S_ENABLE_ANTI _ALI ASI NG, dbl NewFact or) ;
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4.3.94 is_SetSensorTestlmage

8

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_Set Sensor Test| mage (H DS hCam | NT Testl mage, | NT Param

Description

i s_Set Sensor Test | mage() enables a test image function in the sensor. You can select different test images.
The test images supported by a particular camera can be queried using the i s_Get Support edTest | nages()

255 function. For some test images, the Par am parameter provides additional options. If the test image does not
support additional parameters, Par amwill be ignored.

Manually changing the pixel clock will disable the test image mode.

Input parameters

hCam Camera handle

Test | mage The test image to be set. See also i s_Get Suppor t edTest | mages() |23,

Par am Additional parameter for used to modify the test image. Not available for all test
images.

Return values

I S BAD STRUCTURE_SI ZE An internal structure has an incorrect size.

| S_CANT_COMMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver
has been loaded.

I S_CANT_OPEN _DEVI CE An attempt to initialize or select the camera failed (no
camera connected or initialization error).

I S_ CAPTURE_RUNNI NG A capturing operation is in progress and must be
terminated before you can start another one.

I S | NVALI D BUFFER SI ZE The image memory has an inappropriate size to store
the image in the desired format.

I S_I NVALI D_CAMERA_TYPE The camera type defined in the .ini file does not match
the current camera model.

IS | NVALI D CAMERA HANDLE Invalid camera handle

I S_| NVALI D_MEMORY_PO NTER Invalid pointer or invalid memory ID

I S_| NVALI D_PARANMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S | O REQUEST FAI LED An 10 request from the uc480 driver failed. Possibly the
versions of the uc480 _api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S_NO_ACTI VE_I MG_MEM No active image memory available. You must set the
memory to active using the i s_Set | mageMem()
function or create a sequence using the
i s_AddToSequence() function.

I S NO_SUCCESS General error message

I S_NOT_CALI BRATED The camera does not contain any calibration data.

I'S_NOT_SUPPORTED The camera model used here does not support this
function or setting.

'S NULL_PO NTER Invalid array

| S_SUCCESS Function executed successfully
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I'S_TI MED_OUT A timeout occurred. An image capturing process could
not be terminated within the allowable period.

I S_TRI GGER_ACTI VATED The function cannot be used because the camera is
waiting for a trigger signal.

Related functions
* i s Get SupportedTest | mages() =5
* i s Get Test | mageVal ueRange() [
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4.3.95 is_SetSubSampling

8

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax

INT is_SetSubSanmpling (H DS hCam | NT node)

Description

Using i s_Set SubSanpl i ng(), you can enable sub-sampling mode both in horizontal and in vertical directions.
This allows you to reduce the image size in the sub-sampling direction without scaling down the area of interest. In

order to simultaneously enable horizontal and vertical sub-sampling, the horizontal and vertical sub-sampling
parameters can by linked by a logical OR.

Some monochrome sensors are limited by their design to mere color sub-sampling. In case of fine image
structures, this can result in slight artifacts.

The adjustable sub-sampling factors of each sensor are listed in Camera and sensor data b chapter.

Some sensors allow a higher pixel clock setting when binning or subsampling is activated. If you set a higher pixel
clock and then reduce the binning/subsampling factors again, the driver will automatically select the highest
possible pixel clock for the new settings.

Changes to the image geometry or pixel clock affect the value ranges of the frame rate and exposure time. After
executing i s_Set SubSanpl i ng(), calling the following functions is recommended in order to keep the defined
camera settings:

* i s_Set FraneRat e() [
* is Exposure() [
* If you are using the DCx Camera's flash function: i s_1 Q() [ zs0)

Input parameters

hCam Camera handle

= nmode

| S SUBSAMPLI NG DI SABLE Disables sub-sampling.

I S SUBSAVPLI NG _2X VERTI CAL Enables vertical sub-sampling with factor 2.

| S_SUBSAMPLI NG_3X_VERTI CAL Enables vertical sub-sampling with factor 3.

I S SUBSAMPLI NG 4X VERTI CAL Enables vertical sub-sampling with factor 4.

| S_SUBSAMPLI NG 5X_VERTI CAL Enables vertical sub-sampling with factor 5.

I S SUBSAMPLI NG_6X_VERTI CAL Enables vertical sub-sampling with factor 6.

| S_SUBSAMPLI NG_8X_VERTI CAL Enables vertical sub-sampling with factor 8.

I S _SUBSAMPLI NG _16X_VERTI CAL Enables vertical sub-sampling with factor 16.

I S_SUBSAMPLI NG_2X_HORI ZONTAL Enables horizontal sub-sampling with factor 2.
| S_SUBSAMPLI NG_3X_HORI ZONTAL Enables horizontal sub-sampling with factor 3.
I S_SUBSAMPLI NG_4X HORI ZONTAL Enables horizontal sub-sampling with factor 4.
| S_SUBSAMPLI NG_5X_HORI ZONTAL Enables horizontal sub-sampling with factor 5.
I S_SUBSAMPLI NG_6X_HORI ZONTAL Enables horizontal sub-sampling with factor 6.
| S_SUBSAMPLI NG_8X_HORI ZONTAL Enables horizontal sub-sampling with factor 8.
I S_SUBSAMPLI NG_16X_HORI ZONTAL Enables horizontal sub-sampling with factor 16.
I S_GET_SUBSAMPLI NG Returns the current setting.

I S_GET_SUBSAMPLI NG_FACTOR_VERTI CAL Returns the vertical sub-sampling factor
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hCam

| S_GET_SUBSAMPLI NG_FACTOR_HORI ZONTAL
| S_GET_SUBSAMPLI NG _TYPE

| S_GET_SUPPORTED_SUBSAMPLI NG

Return values

When used with
| S GET_SUBSAMPLI NG

When used with
| S GET_SUBSAMPLI NG_FACTCOR VERTI CAL
| S GET_SUBSAMPLI NG_FACTOR HORI ZONTAL

When used with
| S GET_SUBSAMPLI NG TYPE

In Verbindung mit
| S_GET_SUPPORTED_SUBSAMPLI NG

| S_BAD_STRUCTURE_SI ZE
| S_CANT_ADD_TO SEQUENCE

| S_CANT_COWVMUNI CATE_W TH_DRI VER

| S_CANT_OPEN_DEVI CE

| S_CAPTURE_RUNNI NG
| S_DR_CANNOT _CREATE_SURFACE

| S_DR_CANNOT CREATE_TEXTURE

| S DR_CANNOT _CREATE_VERTEX_BUFFER
| S_DR_DEVI CE_OUT_OF MEMORY

| S_ DR LI BRARY_NOT_FOUND

| S_| N\VALI D_BUFFER_SI ZE

| S | NVALI D_CAVERA TYPE
| S_| N\VALI D_CAPTURE_MODE
| S_| N\VALI D_CAVERA HANDLE

|'S_I N\VALI D_MEMORY_POI NTER
| S_| N\VALI D_MODE

I S_I NVALI D_PARAMETER

I'S_I NVALI D_PI XEL_CLOCK

|'S_| O REQUEST FAI LED

Camera handle

Returns the horizontal sub-sampling factor

Indicates whether the camera uses color-proof sub-
sampling.

Returns the supported sub-sampling modes.

Current setting: Returns an ORing of the
defined constants from ueye. h, e.g.
| S SUBSAMPLI NG _2X_ HORI ZONTAL

Current setting: Returns the current factor as
integer value (2, 3, 4, 5, 6, 8, 16)

Current setting: Returns
| S SUBSAMPLI NG_COLORif the camera uses

color-proof sub-sampling, else
| S SUBSAMPLI NG_MONO

Returns the supported sub-sampling modes
linked by logical ORs

An internal structure has an incorrect size.

The image memory is already included in the
sequence and cannot be added again.

Communication with the driver failed because
no driver has been loaded.

An attempt to initialize or select the camera
failed (no camera connected or initialization
error).

A capturing operation is in progress and must
be terminated before you can start another one.

The image surface or overlay surface could not
be created.

The texture could not be created.

The vertex buffer could not be created.

Not enough graphics memory available.

The DirectRenderer library could not be found.

The image memory has an inappropriate size to
store the image in the desired format.

The camera type defined in the .ini file does not
match the current camera model.

The function can not be executed in the current
camera operating mode (free run, trigger or
standby).

Invalid camera handle
Invalid pointer or invalid memory ID

Camera is in standby mode, function not
allowed

One of the submitted parameters is outside the
valid range or is not supported for this sensor or
is not available in this mode.

This setting is not available for the currently set
pixel clock frequency.

An |0 request from the uc480 driver failed.
Possibly the versions of the uc480 _api . dl |
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(API) and the driver file (uc480_usb. sys) do
not match.

| S_NO_ACTI VE_I MG_MEM

No active image memory available. You must
set the memory to active using the

i s_Set | mageMen() function or create a
sequence using the i s_AddToSequence()
function.

I S_NO_SUCCESS

General error message

| S_NOT_CALI BRATED

The camera does not contain any calibration
data.

| S_NOT_SUPPORTED

The camera model used here does not support
this function or setting.

| S_NULL_PO NTER

Invalid array

I S_OUT_OF_MEMORY

No memory could be allocated.

| S_SEQUENCE_BUF_ALREADY_LOCKED

The memory could not be locked. The pointer to
the buffer is invalid.

I S_SUCCESS

Function executed successfully

| S_TI MED_OUT

A timeout occurred. An image capturing process
could not be terminated within the allowable
period.

I S_TRI GGER_ACTI VATED

The function cannot be used because the
camera is waiting for a trigger signal.

Related functions
* i s_SetBinning() a0

*is_AQ () [
* i s_| mageFor mat () |29

* is Pixel dock() [z
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4.3.96 is_SetTimeout

USB 2.0
USB 3.0

USB 2.0
USB 3.0

Syntax

INT is_SetTineout (H DS hCam Ul NT nMbde,

Description

U NT Ti meout)

Using i s_Set Ti neout (), you can change user-defined timeout values of the uc480 API. If no user-defined
timeout is set, the default value of the uc480 API is used for the relevant timeout.

For further information, please refer to the How to proceed: Timeout values for image capture 135 section.

The user-defined timeout only applies to the specified camera at runtime of the program.

Input parameters

hCam

Camera handle

nhbde

Selects the timeout value to be set

| S_TRI GGER_TI MEOUT

Sets the timeout value for triggered image capture

Ti meout

Timeout value in 10 ms.

Value range [0; 4...429496729] (corresponds to 40 ms to approx.
1193 hours)

0 = use default value of the uc480 API
For 1...3, the value 4 is used.

Return values

| S_CANT_COVMMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver has been
loaded.

| S_CANT_OPEN_DEVI CE

An attempt to initialize or select the camera failed (no camera
connected or initialization error).

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

|'S_| O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the versions of
the uc480_api . dl | (API) and the driver file (uc480_usb. sys) do
not match.

| S_NO_SUCCESS

General error message

| S_NOT_SUPPORTED

The camera model used here does not support this function or
setting.

| S_SUCCESS

Function executed successfully

Related functions

e is GetTineout () [z

* is CaptureVideo() [
* is FreezeVideo() |25

* is_SetExternal Trigger () 7

Example

/1 Set user-defined tinmeout to 120 seconds
i s_SetTineout (hCam 1S TRI GGER TI MEOUT, 12000);
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4.3.97 is_SetTriggerCounter

H

.

USB 2.0

USB 2.0

Syntax

INT is_SetTriggerCounter (H DS hCam | NT nVal ue)

Description

i s_Set Tri gger Count er () returns the number of images captured in hardware or software trigger mode.

In freerun mode, the counter always returns 0 even when images were captured.

Input parameters

hCam

Camera handle

= nVal ue

| S GET_TRI GGER_COUNTER

Returns the current count for triggered image captures

Other values

Resets the counter for triggered image captures

Return values

| S_CANT_COVMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver
has been loaded.

| S_CANT_OPEN_DEVI CE

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I'S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

|'S_| O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I'S_NO_SUCCESS

General error message

I S_SUCCESS

Function executed successfully

Related functions

e is SetExternal Trigger () [0

® i s _CanmeraStatus() w2
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4.3.98 is_SetTriggerDelay
8,
USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax

INT is_SetTriggerDelay (H DS hCam | NT nTri gger Del ay)
Description

Using i s_Set Tri gger Del ay(), you can set the delay time between the arrival of a trigger signal and the start of
exposure. The trigger signal can be initiated by hardware or by software.

The delay time set here adds to the delay caused by the sensor. The delay times of each sensor are listed in

Camera and sensor datal s chapter.

Input parameters

hCam

Camera handle

nTri gger Del ay

Time by which the image capture is delayed (in ps)
0 = deactivate trigger delay

| S GET_TRI GGER_DELAY

Returns the currently set delay time.

| S GET_M N_TRI GGER_DELAY

Returns the minimum adjustable value.

| S_GET_MAX_TRI GGER DELAY

Returns the maximum adjustable value.

| S GET_TRI GGER_DELAY_GRANULARI TY

Returns the resolution of the adjustable delay time.

Return values

When used with
| S GET_TRI GGER DELAY

Current setting

| S_CANT_COVMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver
has been loaded.

| S CANT_OPEN DEVI CE

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

|'S_| O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S_NO_SUCCESS

General error message

I S_SUCCESS

Function executed successfully

Related functions

o is 1Q)[ash
* is SetExternal Trigger () 2R
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4.3.99 is_StopLiveVideo

a A

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
INT is_StopLiveVideo (H DS hCam | NT Wiit)
Description

i s_StopLiveVi deo() stops live mode or cancels a hardware triggered image capture in case the exposure has
not yet started.

Input parameters

hCam Camera handle

= Wi t

IS WAIT The function waits until the image save is complete.

| S_DONT_WAI'T The function returns immediately. Digitizing the image is
completed in the background.

I S_FORCE_VI DEO_STOP Digitizing is stopped immediately.

Return values

| S_| NVALI D_CAMERA HANDLE Invalid camera handle

I S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

I S NO_SUCCESS General error message
| S SUCCESS Function executed successfully
IS TI MED_OUT A timeout occurred. An image capturing process could

not be terminated within the allowable period.

Related functions

* is FreezeVideo() |25

* i s CaptureVideo() [+

* is_SetDispl ayMde() [z
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4.3.100 is_UnlockSeqgBuf

H

By
USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
INT is_Unl ockSeqBuf (H DS hCam | NT nNum char* pchMenm
Description

Using i s_Unl ockSeqBuf (), you unlock a previously locked image memory in order to make it available again
for storing captured images. The image memory is re-inserted at its previous position in the sequence list.

Input parameters

hCam Camera handle

nNum Number of the image memory to unlock.

When you pass | S_| GNORE_PARAMETER, the image memory is only identified
by its starting address.

nNumidentifies the position in the sequence list, not the memory ID assigned
withis_Al |l ocl mageMen() [ s,

pchMem Starting address of the image memory

Return values

I S BAD STRUCTURE_SI ZE An internal structure has an incorrect size.
I'S | NVALI D CAMERA HANDLE Invalid camera handle
' S_| NVALI D_PARAMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S _NO_SUCCESS General error message
| S_SUCCESS Function executed successfully

Related functions

e is_LockSeqBuf () |2
* i s Wit For Next | mage() |6
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4.3.101 is_WaitEvent
- USB 2.0
USB 3.0
Syntax
INT is_WaitEvent (H DS hCam | NT which, | NT nTimeout)
Description

i s_WitEvent () allows waiting for uc480 events. The function indicates successful execution when the event

has occurred within the specified timeout.

Input parameters

hCam Camera handle
whi ch ID of the event (see i s_Enabl eEvent () [205)
nTi meout Time (in ms) that the function will wait for an event to

occur.
Using the constant | NFI NI TE you can set the time for
the timeout to infinity.

Return values

I S NO SUCCESS General error message
| S SUCCESS Function executed successfully
| S TI MED_OUT A timeout occurred. An image capturing process could

not be terminated within the allowable period.
That means the specified timeout expired without the
event having occurred.

Related functions

* i s _Enabl eEvent () [0
* i s Disabl eEvent () [28

Example

/1 Activate and initialize FRAVE event
i s_Enabl eEvent (hCam | S_SET_EVENT_FRAME) ;

//Start inmage capture and wait 1000 ns for event to occur

i s_FreezeVi deo( hCam
INT nRet =
if (nRet ==
{

I'S DONT_VAIT);
I S_TI MED_QUT)
/* wait timed out */

else if (nRet ==
{

| S_SUCCESS)
/* event signalled */

}
i s_Di sabl eEvent (hCam | S_SET_EVENT_FRAME) ;

i's_ WaitEvent (hCam |S SET _EVENT FRAME,

1000) ;
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4.3.102 is_WaitForNextimage

)

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
I NT is_WaitForNextlnmage(H DS hCam U NT timeout, char** ppcMem | NT* inagel D)
Description

i s_Wit For Next | mage() returns the pointer and sequence ID of the first (i.e. oldest) image in a memory
sequence. The queue mode has to be enabled for the memory sequence (see i s | ni t | mageQueue() [=m). If the
sequence does not contain images, i s_Wai t For Next | mage() waits until a new image arrives or until the
specified time has elapsed.

Note that also image capture errors are added to the |mageQueue like images. If a call of
i s_Wai t For Next | mage() returns the | S CAPTURE_STATUS return value then you can check by a new call of
the function, if any further images were enqueued into the ImageQueue after the error.

Image memories in a sequence with queue mode are automatically locked. The image memories will have to be
unlocked with i s_Unl ockSeqBuf () |3s41in order to be re-used in the sequence.

Input parameters

hCam Camera handle

ti meout Timeout in ms. Range 0...232-1

If no images are in the sequence and no image arrives during the timeout, the
function returns I S_TI MED_QUT.

ppchem Pointer to a variable which will receive the address of the last image in the
sequence.
i mgel D Pointer to a variable which will receive the sequence ID of the oldest image in

the sequence.

Return values

I S_CANT_COVMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver
has been loaded.

I S_CANT_OPEN_DEVI CE An attempt to initialize or select the camera failed (no
camera connected or initialization error).

I S | NVALI D_CAVERA HANDLE Invalid camera handle

I S_ | NVALI D_MEMORY_PO NTER Invalid pointer or invalid memory ID

I'S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S | O REQUEST_FAI LED An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S NO_SUCCESS General error message
| S_SUCCESS Function executed successfully
| S TI MED_OUT A timeout occurred. An image capturing process could

not be terminated within the allowable period.

I S_CAPTURE_STATUS A transfer error occurred or no image memory was
available for saving.
The parameter | S_ CAPTURE_STATUS replaces the
previous parameter | S TRANSFER_FAI LED.
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The parameter | S_ TRANSFER_FAI LED was moved into
the new header file uc480_depr ecat ed. h, which
contains all obsolete function definitions and constants.
If necessary the header file uc480_depr ecat ed. h can
be included in addition to the header file uc480. h.

Related functions

e is_InitlmgeQeue() o
* is_ExitlmgeQueue() 25
* i s_Unl ockSeqBuf () [

See also:

* How to proceed: Image memory sequences| i3]
* How to proceed: Allocating image memory| 10
e Transfer error: uc480 Viewer Image infos| 901

* Transfer error:i s_Get | magel nf o() |24
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4.3.103 is_WriteEEPROM
USB 2.0 USB 2.0
USB 3.0 USB 3.0
Syntax

INT is_WiteEEPROM (H DS hCam | NT Adr,

Description

char* pcString, |INT Count)

Using i s_WiteEEPROM ), you can write data to the EEPROM of the camera. Besides the hard-coded factory
information, the EEPROM of the DCx Camera can hold 64 bytes of user data.

Input parameters

hCam Camera handle

Adr Starting address for data writes (0...63)

pcString Pointer to the string containing the data to be written
Count Number of characters to be written (1...64)

Return values

| S_CANT_COVMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver
has been loaded.

| S_CANT_OPEN_DEVI CE

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

| S | NVALI D_CAVERA TYPE

The camera type defined in the .ini file does not match
the current camera model.

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_| N\VALI D_MODE

Camera is in standby mode, function not allowed

I S_| NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

| S | O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

| S_NO_SUCCESS

General error message

| S_NOT_CALI BRATED

The camera does not contain any calibration data.

| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

| S_NULL_PO NTER Invalid array
I S_SUCCESS Function executed successfully
I S_TI MED_OUT A timeout occurred. An image capturing process could

not be terminated within the allowable period.

Related functions

* i s_ReadEEPROM) [ 29
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4.4 AVI Function Descriptions

The functions of the uc480_t ool s. dl | enable you to save images captured with the DCx Camera as sequences
to an AVI file. The How to proceed: Capturing AVIs! i1 chapter shows the command sequence for capturing an AVI
video.

¢ Video Resolution

If the width or height of the video resolution is greater than 2048 pixels, some media players may not be able to
play the video.

¢ Video Compression

To reduce the file size, the single frames are stored in the AVI container using an adjustable JPEG compression. It
is possible to extract single frames from the AVI file.

4.4.1 isavi_AddFrame

)

it
Syntax
INT isavi_AddFrane (INT nAvilD, char* pclnageMen)
Description

i savi _AddFr anme() adds a new frame to an AVI sequence.

Input parameters

nAvi | D Instance ID set by the i savi | ni t AVI () |65 function

pcl mageMem Pointer to the memory containing the image.

Return values

IS AVI _NO ERR Function executed successfully.

I'S_AVI _ERR INVALID_ID The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () 62,

| S AVI ERR COVPRESS The last image compression failed.

I S_AVI _ERR COVPRESSI ON_RUN The current image could not be processed since
compression is still in progress.

IS AVI_ERR | NVALI D _FI LE The file has no valid AVI format.

Related functions

e isavi _InitAVI() [
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4.4.2 isavi_CloseAVI

8,

USB 2.0
USB 3.0

Syntax
I NT isavi_C oseAVl (I NT nAvilD)
Description

i savi _Cl oseAVI () closes an AVI file which was opened using i savi _OpenAVI () [

Input parameters

nAvi | D

Instance ID set by the i savi | ni t AVI () [ =68 function.

Return values

|'S_AVI _NO_ERR

Function executed successfully.

'S AVI_ERR | NVALID_ I D

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () [se2.

Related functions

e i savi_QpenAVl () [
* isavi _InitAVl() [
* i savi _Exi t AVI () [se2)

4.4.3 isavi_DisableEvent
3 18,
USB 2.0 -
USB 3.0

Syntax

I NT isavi_Di sabl eEvent (I NT nAvil D,
Description

I NT whi ch)

i savi _Di sabl eEvent () disables the specified event.
when the associated event occurs.

Input parameters

The disabled event no longer triggers an event notification

nAvi | D

Instance ID set by the i savi _I ni t AVI () [se8 function.

whi ch

Name of the event to be disabled.

| S_AVI _SET_EVENT_FRAME_SAVED

A new frame was saved to the AVI file.

Return values

|'S_AVI _NO _ERR

Function executed successfully.

I'S_AVI _ERR | NVALI D I D

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () [seh,

| S AVI _ERR_PARAVETER

One of the submitted parameters is outside the valid
range.
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Related functions

* i savi _Enabl eEvent () [zl

4.4.4 isavi_EnableEvent

18,

USB 2.0
USB 3.0

Syntax
I NT isavi_Enabl eEvent (I NT nAvilD, |NT which)
Description

i savi _Enabl eEvent () enables the specified event. The enabled event triggers an event natification when the
associated event occurs.

Input parameters

nAvi | D Instance ID set by the i savi | ni t AVI () |36 function.
whi ch Name of the event to be enabled.
| S_AVI _SET_EVENT_FRAME_SAVED A new frame was saved to the AVI file.

Return values

IS _AVI _NO ERR Function executed successfully.

IS AVI_ERR INVALID ID The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () [,

I S_AVI ERR PARANMETER One of the submitted parameters is outside the valid
range.

Related functions

e i savi Disabl eEvent () [z
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4.4.5 isavi_EXitAVI

8,

USB 2.0
USB 3.0

Syntax
INT isavi_Exit AVl (I NT nAvil D)
Description

i savi _Exit AVI () terminates and deletes the instance of the uc480 AVI interface.

Input parameters

nAvi | D Instance ID set by the i savi | ni t AVI () |8 function.

Return values

IS _AVI _NO _ERR Function executed successfully.

IS AVI_ERR INVALID ID The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () lse2.

| S AVI _ERR | NVALI D_FI LE The file has no valid AVI format.

Related functions

e isavi _InitAVl () [s
* i savi _QpenAVI () [sm
* i savi _C oseAVI () [0
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4.4.6 isavi_ExitEvent

18,

USB 2.0
USb 3.0

Syntax
INT isavi_ExitEvent (INT nAvilD, |INT which)
Description

i savi _Exi t Event () deletes the specified event. The deleted event no longer occurs and needs to be re-created
using i savi | ni t Event () | s before it can be enabled and used.

Input parameters

nAvi | D Instance ID set by the i savi | ni t AVI () |36 function.
whi ch Name of the event to be deleted.
| S_AVI _SET_EVENT_FRAME_SAVED A new frame was saved to the AVI file.

Return values

IS _AVI _NO _ERR Function executed successfully.

IS AVI_ERR INVALID ID The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () [sea.

I S_AVI ERR PARAMETER One of the submitted parameters is outside the valid
range.

Related functions

e isavi InitEvent() [s

* i savi _Enabl eEvent () [
* i savi _Di sabl eEvent () [z
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4.4.7 isavi_GetAVIFileName

A 4

USB 2.0 -
USB 3.0

Syntax
INT isavi_GetAVIFil eName (I NT nAvilD, char* strNane)
Description

Using i savi _Get AVI Fi | eNane(), you can read out the filename of the current AVI file. This function is helpful if
an AVI file was opened with the i savi _QpenAVI () [+ function and a Null parameter was specified.

The functions i savi _OpenAVI () [smand i savi _Get AVI Fi | eNarme() do not support UNICODE strings. For this
purpose you use the functions i savi _OpenAVI W) [s51and i savi _Get AVI Fi | eNameW() [se).

If the AVI file was created using a UNICODE string, only the i savi _Get AVI Fi | eNameW() function can return the
right file string.

Input parameters

nAvi | D Instance ID set by the i savi _I ni t AVI () [ function.
st r Name Pointer to the memory location where the filename is written to. The allocated

memory must be large enough to accommodate the full file path.
NULL When NULL is passed the function returns the length of the filename.

Return values

IS AVI _NO ERR Function executed successfully.

'S AVI_ERR INVALID_ID The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () [se®,

Related functions

e isavi _Get AVI Si ze() [t
* i savi _QpenAV () [
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4.4.8 isavi_GetAVIFileNameW

8!

USB 2.0
USB 3.0

Syntax

I'NT isavi_Get AVI Fi | eNameW (I NT nAvi | D, wchar_t* strNane)

Description

Using i savi _Get AVI Fi | eNaneW ), you can read out the filename of the current AVI file as UNICODE string.
This function is helpful if an AVI file was opened with the i savi _OpenAVI W) [s7) function and a NULL parameter

was specified.

Input parameters

nAvi | D Instance ID set by the i savi | ni t AVI () |5 function.

st r Nane Pointer to the memory location where the filename is written to. The allocated
memory must be large enough to accommodate the full file path as UNICODE
string.

NULL When NULL is passed the function returns the length of the filename.

Return values

I'S_AVI _NO_ERR

Function executed successfully.

'S AVI _ERR | NVALID_ I D

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted

using i savi _Exi t AVI () 63,

Related functions

e isavi _Get AVI Si ze() [zl

* i savi _OpenAVI W) [+
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4.4.9 isavi_GetAVISize

USB 2.0
USB 3.0

3

Syntax

INT isavi_GetAVI Size (INT nAvilD, float* size)

Description

Usei savi _Get AVI Si ze() to retrieve the size of the frame sequence saved to the current AVI file.

Input parameters

nAvi | D

Instance ID set by the i savi _| ni t AVI () [ function

size

The size in kBytes

Return values

|'S_AVI _NO _ERR

Function executed successfully.

'S AVI_ERR | NVALI D I D

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () lseh.

Related functions

e isavi_ Get AVI Fi | eName() [sed
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4.4.10 isavi_GetnCompressedFrames

18,

USB 2.0 -
USB 3.0

Syntax
I NT isavi_Get nConpressedFranes (I NT nAvil D, unsigned | ong* nFranes)
Description

Using i savi _Get nConpr essedFr anes(), you can read out the number of frames saved to the current AVI file.

Input parameters

nAvi | D Instance ID set by the i savi _| ni t AVI () [se1 function.

nFr ames The number of frames

Return values

IS _AVI _NO _ERR Function executed successfully.

IS AVI_ERR INVALID ID The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exit AVI () [seb.

Related functions

e isavi_GetnLost Franes() [

* i savi _Reset FrameCount er s() [
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4.4.11 isavi_GetnLostFrames

H

.

USB 2.0
USB 3.0

Syntax

I NT isavi_GetnLost Frames (I NT nAvilD, unsigned |ong* nFranes)

Description

Using i savi _Get nLost Franes(), you can read out the number of frames that have been discarded. A frame
will be discarded if it cannot be processed because a compression operation in still in progress.

Input parameters

nAvi | D

Instance ID set by the i savi | ni t AVI () [s65 function.

nFr ames

The number of frames

Return values

'S AVI _NO _ERR

Function executed successfully.

'S AVI_ERR | NVALID I D

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () lseh.

Related functions

e i savi _Get nConpr essedFr anmes() [z

* i savi _Reset FrameCount er s() [+
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4.4.12 isavi_InitAVI

8,

USB 2.0
USB 3.0

Syntax
INT isavi_InitAVI (I NT* pnAvilD, H DS hCam
Description

i savi _I ni t AVI () initializes an instance of the uc480 AVI interface. Multiple instances can be created

simultaneously.

Input parameters

pnAvi | D Pointer. Returns the instance ID which is needed for calling the
other uc480 AVI functions.
hCam Handle of a selected or initialized DCx camera.

Return values

'S AVI _NO _ERR

Function executed successfully.

| S AVI _ERR_PARAMETER

One of the submitted parameters is outside the valid
range.

| S_AVI _ERR_NO CODEC_AVAI L

The maximum number of instances allowed in this
system has been reached. It is not possible to create
another instance.

| S_AVI _ERR | NVALI D_UEYE

No DCx camera was found.

Related functions

e isavi_ Exit AVI () [z
* i savi_QpenAVl () [«
* isavi_CO oseAVl () [s0l
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4.4.13 isavi_InitEvent

s)
USB 2.0 -
USB 3.0

Syntax
INT isavi_lnitEvent (INT nAvilD,
Description

I NT whi ch)

i savi _|I nitEvent () creates the specified

event. This includes registering the event object in the uc480 AVI

interface and creating an event handler. Before you can use a new event, you must enable it by calling

i savi _Enabl eEvent () [,

Input parameters

nAvi | D

Instance ID set by the i savi _| ni t AVI () [se5 function.

whi ch

Name of the event to be created.

|' S_AVI _SET_EVENT_FRAME_SAVED

A new frame was saved to the AVI file.

Return values

I'S_AVI _NO_ERR

Function executed successfully.

I'S_AVI _ERR | NVALID_ I D

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () [seh,

| S_AVI _ERR_EVENT_FAI LED

The event could not be initialized. The Windows
Set Event function failed.

| S AVI _ERR_PARAMETER

One of the submitted parameters is outside the valid
range.

Related functions

e isavi ExitEvent() [z

* i savi _Enabl eEvent () [sn
* i savi _Di sabl eEvent () [0

Example

Create and enable an event object for the "Frame saved" event:

HANDLE hEvent = CreateEvent( NULL, TRUE, FALSE,

if ( hEvent != NULL )

i savi _InitEvent( AviDest, hEvent,

i savi _Enabl eEvent ( Avi Dest,
if ( WaitForSingl elbject( hEvent, 1000
/] Frame was captured successfully...

}
i savi _Di sabl eEvent ( Avi Dest,
i savi _ExitEvent ( Avi Dest,

IS AVl _
I'S_AVI _SET_EVENT_FRAME_SAVED );

)

SET_EVENT_FRAME_SAVED ) ;

) WAI T_OBJECT 0 )

|'S_AVI _SET_EVENT_FRANME SAVED )
I'S_AVI _SET_EVENT_FRAME_SAVED ):
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4.4.14 isavi_OpenAVI

USB 2.0
USB 3.0

3

Syntax

INT isavi_QpenAVl (INT nAvilD, const char* strFileNane)

Description

i savi _QpenAVI () opens a new or existing AVI file.

The functions i savi _QpenAVI () [s/fland i savi _Get AVI Fi | eName() do not support UNICODE strings. For this
purpose you use the functions i savi _OpenAVI W) [=21and i savi _Get AVI Fi | eNameW) [ =65,

Input parameters

nAvi | D Instance ID set by the i savi | ni t AVI () [se81 function.
pFi | eNane Pointer to the name to be assigned to the AVI file. If NULL is

passed, the "Open File" dialog is displayed.

Return values

'S AVI _NO _ERR

Function executed successfully.

IS AVI_ERR | NVALI D | D

using i savi _Exi t AVI () [se2.

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted

| S_AVI _ERR_CAPTURE_RUNNI NG

still open.

Another capturing operation is in progress or an AVI file is

| S_AVI _ERR | NVALI D_FI LE

The file has no valid AVI format.

| S AVI _ERR_NEW FAI LED

No memory could be allocated for the AVI file.

| S AVI _ERR_CREATESTREAM

No AVI stream could be created.

Related functions

e i savi _Get AVI Fi | eName() [sefl
* isavi _C oseAVI () [

* i savi_Init AVI () [

* isavi_ Exit AVI () [se]
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4.4.15 isavi_OpenAVIW

USB 2.0
USB 3.0

3

Syntax

I NT isavi_QOpenAVI W (I NT nAvi | D, const wchar_t* strFil eNane)

Description

i savi _QpenAVI W) opens a new or existing AVI file.

Input parameters

nAvi | D Instance ID set by the i savi | ni t AVI () [ function.
pFi | eNanme Pointer to the name to be assigned to the AVI file. The file name is

passed as UNICODE string. If NULL is passed, the "Open File"
dialog is displayed.

Return values

|'S_AVI _NO_ERR

Function executed successfully.

'S AVI _ERR | NVALID_ I D

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () [se3,

| S_AVI _ERR_CAPTURE_RUNNI NG

Another capturing operation is in progress or an AVl file is
still open.

|'S_AVI _ERR | NVALI D_FI LE

The file has no valid AVI format.

| S_AVI _ERR_NEW FAI LED

No memory could be allocated for the AVI file.

| S_AVI _ERR_CREATESTREAM

No AVI stream could be created.

Related functions

e isavi_ Get AVI Fi | eNameW() [ ses)
* isavi _O oseAVI () [0

* i savi_Ini t AVI () [se9)

* isavi _ExitAVI () [
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4.4.16 isavi_ResetFrameCounters

H

.

USB 2.0
USB 3.0

Syntax

I NT isavi_Reset FrameCounters (I NT nAvil D)

Description

i savi _Reset FranmeCount er s() resets the counters for saved and discarded images.

Input parameters

nAvi | D

Instance ID set by the i savi _| ni t AVI () [se1 function.

Return values

'S AVI _NO _ERR

Function executed successfully.

IS AVI_ERR | NVALID I D

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () lse2.

Related functions

e i savi _Get nConpressedFranes() [

* isavi_GetnLost Franmes() |
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4.4.17 isavi_SetFrameRate

H

.

USB 2.0
USB 3.0

Syntax

I NT isavi_SetFrameRate (INT nAvilD, double fr)

Description

i savi _Set FraneRat e() sets the frame rate for AVI capturing. You can set the frame rate after opening the AVI
file. This value does not have to be equal to the frame rate set for the DCx camera.

Input parameters

nAvi | D

Instance ID set by the i savi | ni t AVI () [s65 function.

fr

The frame rate to be set. Default = 25.0

Return values

'S AVI _NO _ERR

Function executed successfully.

'S AVI_ERR | NVALID I D

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () lseh.

| S AVI_ERR WRI TE_| NFO

The AVI file could not be modified.

| S_AVI _ERR | NVALI D_FI LE

The file has no valid AVI format.

Related functions

e isavi_SetlmageQuality() [

* isavi _Set | mageSi ze() [+
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4.4.18 isavi_SetlmageQuality

H

.

USB 2.0
USB 3.0

Syntax

I NT isavi_SetlmageQuality (INT nAvilD,

Description

INT q)

i savi _Set | nageQual i ty() indicates the quality for the frames to be compressed. You can change the image
quality at any time; it then applies to all subsequent frames. For compression, the system uses the JPEG algorithm.

Input parameters

nAvi | D

Instance ID set by the i savi _| ni t AVI () [se1 function.

q

Image quality [1 = lowest ... 100 = highest]

Return values

'S AVI _NO _ERR

Function executed successfully.

'S AVI_ERR | NVALID I D

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () se2.

| S_AVI _ERR | NVALI D_VALUE

The q parameter is outside the range of 1...100.

|'S_AVI _ERR | NVALI D_FI LE

The file has no valid AVI format.

Related functions

e i savi Set FraneRat e() [+
* isavi_SetlmageSi ze() [+l
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4.4.19 isavi_SetlmageSize

A

Syntax

INT isavi_SetlmageSize (INT nAvilD, INT cMdde, |INT Wdth, |INT Height,
I NT PosX, |NT PosY, INT LineOfset)

Description

i savi _Set | nageSi ze() sets the size and position of the area of interest which will be saved to the AVI file. Only
the defined area of interest of each frame will be saved. In addition, this function specifies the input color format of
the frames. You define these settings only once for the entire video.

The supported input color formats are RGB32, RGB24, Y8 and raw Bayer. The output file will always be in RGB24
format, regardless of the input data format. For further information on the structure of the different color formats,
see the Appendix: Color and memory formats| sz section.

When an area of interest is used, the width (W dt h) and height (Hei ght ) of the AOI must be at least 16 pixel. The
AOI width must be a multiple of 8.

Input parameters

nAvi | D Instance ID set by the i savi | ni t AVI () [ function.
cMode Color format of the input frames captured by the DCx Camera.
W dt h Width of the entire frame or of the area of interest.

Hei ght Height of the entire frame or of the area of interest.

PosX X position (offset) of the area of interest.

PosY Y position (offset) of the area of interest.

Li neOf f set Line increment.

The line increment is the difference between the width of the entire
frame (in pixel) and the area of interest (in pixel).

Return values

IS AVI _NO ERR Function executed successfully.

I'S_AVI _ERR INVALID_ID The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () [se®,

IS AVI_ERR | NVALI D _FI LE The file has no valid AVI format.

I S_AVI _ERR CAPTURE_RUNNI NG Another capturing operation is in progress or an AVI file is
still open.

IS AVI_ERR ALLOC MEMORY No memory could be allocated.

IS AVI_ERR | NVALI D CM The submitted color mode is not supported for AVI
capturing.

IS AVI_ERR | NVALI D_SI ZE The submitted size is invalid.

I S_AVI _ERR | NVALI D_PCSI TI ON The submitted position is invalid.

Related functions

e i savi Set FraneRat e() [«
* isavi_SetlmageQuality()[sA
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Example

/1l Query image buffer geonetry
int nWdth, nWdth, nBits, nPitch;
i s_lnquirel mageMem ( hCam plLast, nl nmagel D,
&nW dt h, &nHei ght,
&nBits, &nPitch);
INT nOffsetX = is_SetlmgePos ( hCam |S GET_I MAGE_PCS_X_ABS, 0);
INT nOffsetY = is_SetlnagePos ( hCam |S_GET_| MAGE_POS_Y_ABS, 0);

/'l Derive pixel pitch frombuffer byte pitch
I NT nPi t chPx=0;
nPitchPx = (nPitch * 8 ) / nBits;

INT nAviWdth = nWdth /8 * 8; // Wdth nust be nultiple of 8
INT LineOFfsetPx = nPitchPx - nAviWdth ;
i savi _Set | mageSi ze( nAvild, m cMde,

nAvi Wdt h, nHei ght,

nOfsetX, nOfsetY,

Li neOf f set Px) ;

4.4.20 isavi_StartAVI

8,

USB 2.0
USB 3.0

Syntax
INT isavi_Start AVl (I NT nAvil D)
Description

i savi _Start AVl () starts the image capture thread.

Input parameters

nAvi | D Instance ID set by the i savi | ni t AVI () [zl function.

Return values

IS _AVI _NO _ERR Function executed successfully.

IS AVI_ERR INVALID ID The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () e,

'S AVI _ERR | NVALI D_FI LE The file has no valid AVI format.
I S_AVI _ERR _PLAY_RUNNI NG A playback is already running.

Related functions

* i savi _St opAVI () [

* i savi _I ni t Event () [+
* isavi_ Exit AVI () [sel
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4.4.21 isavi_StopAVI

8,

USB 2.0
USB 3.0

Syntax
I NT isavi_StopAVl (I NT nAvil D)
Description

i savi _St opAVI () stops the image capture thread. Subsequent calls of i savi _AddFr anme() [ will be ignored.

Input parameters

nAvi | D

Instance ID set by the i savi | ni t AVI () =65 function.

Return values

|'S_AVI _NO_ERR

Function executed successfully.

| S_AVI _ERR_CAPTURE_NOT_RUNNI NG

No capturing operation is running or no AVI file is opened.

'S AVI_ERR | NVALID I D

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
using i savi _Exi t AVI () [se,

|'S_AVI _ERR | NVALI D_FI LE

The file has no valid AVI format.

| S_AVI _ERR_PLAY_NOT_RUNNI NG

No playback is running.

Related functions

e isavi_Start AVl () a7
* isavi _InitEvent() [
* isavi _ExitAVI () [s2
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45 Obsolete Functions

We are continuously extending and enhancing the uc480 API. The resulting product upgrades sometimes require
replacing obsolete functions with new ones. We recommend against using the obsolete functions. They will
continue to be supported for reasons of backward compatibility, but they will not be documented any longer.

Older functions

If it is necessary to continue working with the older functions, it is possible to add the uc480_deprecat ed. h
header file additionally to the uc480. h header file. The uc480_depr ecat ed. h header file contains all obsolete
function definitions and constants which are no longer part of the uc480. h header file.

The following table lists the obsolete functions and indicates the recommended alternatives. See also History of

API functions| sib.

Obsolete function Recommended alternative No longer
documented
since driver
version

i s_Convert | mage() [ i s_Convert () [ss

i s_Di sabl eDDOver | ay() [s5)

— yQ) i s_DirectRenderer() 19

i s_Enabl eDDOver | ay() (s

i s_Get Caner aType() [as5] i s_Get Caneral nf o() [z

i s_Get Capt ureErrorl nfo() [ i s_CaptureStatus() [

i s_Get DO() lae8) _ _

: i s_DirectRenderer () 18

i s_Get DDOvI Sur face() [asb)

i s_Get Exposur eRange 298] i s_Exposure() [28

i s_Get d obal Fl ashDel ays() [so) is 1Q) 20

i s_Get Last Menor ySequence() _

i s_Get Menor ySequenceW ndow( ) ;2233::480 memory board is not supported any 3.30

i s_Get Nunber OF Menor yl nages() '

i s_Get Pi xel Ol ockRange() [s2 i s_Pixel dock() [z

i s_Get Revi si onl nfo() i s_Get Caneral nfo() [z 3.20

i s_Get HWGai n() i s_Set Aut oPar anet er () [5 3.31

i s Hi deDDOver | ay() [s% i s DirectRenderer() 18

i s_| sMenor yBoar dConnect ed() The uc480 memory board is not supported any 3.30

longer. '

i s_LoadBadPi xel CorrectionTabl e() [ |i s_Hot Pi xel () [ze0

i s_Load! mage() [=h i s_| mageFil e() [z

i s _Loadl mageMeny() [l

i s_LoadPar amet er s() [se8) i s_Par aret er Set () |26

i s_LockDDVen() [0

— UORLS i s_DirectRenderer () 8

i s_LockDDOver | ayMen) [

i s_MenoryFreezeVi deo() The uc480 memory board is not supported any 3.30

longer. '

i s_Rel easeDC() |43 i s _DirectRenderer () [

i s Reset Capt ur eError | nfo() [0 i s _CaptureStatus() [

i s_Reset Menory() The uc480 memory board is not supported any 3.30

longer. '

i s_SaveBadPi xel CorrectionTabl e() [+ |i s_Hot Pi xel () [z
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Obsolete function Recommended alternative No longer
documented
sinc_e driver
version

i s_Savel mage() |08

i s_Savel mageEx() [4on s | mgeFi | o() @

i s_Savel mageMend() [aod]

i s_Savel mageMenEx() [«b)

i s_SavePar anmet er s() [« i s_Par anmet er Set () [202)

i s_Set AQ () [ul) i s_AD () [

i s_Set BadPi xel Correction() [h _ _

: : : i s_Hot Pi xel () [201

i s_Set BadPi xel Correcti onTabl e() [4#

i s_Set Bayer Conver si on() [« i s_Set Col or Converter () [uf

i s_Set Bl Conpensat i on() [4h i s_Bl ackl evel () [

i s_Set Bri ght ness() i s_Set Gammay() [ss2)

i s_Bl ackl evel () [ 3.40

i s_Set Contrast () i s_Set Exposur eTi me() [+n

i s_Set Har dwar eGai n() =) 3.40

i s_Set Convert Par an() |45 i s_Convert () |8

i s_Set DDUpdat eTi me() [ i s_Direct Render er () [0

i s_Set EdgeEnhancenent () |28 i s_EdgeEnhancenent () |26

i s_Set Exposur eTi me() [ i s _Exposure() |26

i s_Set Fl ashDel ay() [5 _

i s_Set Fl ashStr obe() [0 is 1Q0) [0

i s_Set Hwnd() [ i s _DirectRenderer () |8

i s_Set!| mageAd () [

i s_Setl mageSi ze() |4 i s_AQ () [19

i s Set | magePos() [«

is_Setl Q) [0 is_1 Q) [z0)

i s_Set | OVask() (4

i s_Set KeyCol or () [« i s _DirectRenderer() [

i s_Set LED() [ is_1 Q) [2s0)

i s_Set Menor yMode() The uc480 memory board is not supported any |5 44

longer.

i s_Set Pi xel O ock() [ i s_Pi xel d ock() [z

i s_Set Wi t eBal ance() )

i s_SetWhiteBal anceMul tipliers() s_Set Aut oPar anet er () [ 3.31

f s_ShowDDOver | ay() |« i s_DirectRenderer () [

i s_Steal Video() [+

i s_Transferl mge() The uc480 memory board is not supported any |5 51

i s_Transf er Menor ySequence() longer.

i s_Unl ockDDMeny ) [

i s_Unl ockDDOver | ayMen() [ i s _DirectRenderer() [

i s_Updat eDi spl ay() [

Attention
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The i s_Set Wi teBal ance() and i s_Set Wit eBal anceMul tipliers() functions have been completely
replaced by the i s_Set Aut oPar anet er () |3 function and are no longer supported by the uc480 API.
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4.5.1 is_Convertimage

H

Iy
USB 2.0 USB 2.0

Syntax

INT is_Convertl mage(H DS hCam
char* pcSource, |NT nlDSource,
char** ppcDest, | NT* nl DDest,
I NT* reserved)

Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Conver t () |18 function
instead (see also Obsolete functions [s75).

i s_Convertl mage() converts a raw Bayer image to the desired format. This conversion is done in the PC. You
canusei s Set Convert Par an() |3 to define the conversion settings.

Input parameters

hCam Camera handle

pcSour ce Pointer to the input image

nl DSour ce Memory ID of the input image
ppcDest Pointer to the output image

In case a NULL value is passed, a new memory is
allocated internally.

nl DDest Memory ID of the output image
reserved Reserved. NULL must be passed here.

Return values

I S CANT_ADD TO_SEQUENCE The image memory is already included in the sequence
and cannot be added again.

I S_CANT_COVMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver
has been loaded.

I S_CANT_OPEN _DEVI CE An attempt to initialize or select the camera failed (no
camera connected or initialization error).

I S_I N\VALI D_BUFFER_SI ZE The image memory has an inappropriate size to store
the image in the desired format.

IS | NVALI D_COLOR_FORNMAT Invalid color format

I S | NVALI D CAMERA HANDLE Invalid camera handle

I S_| NVALI D_MEMORY_PO NTER Invalid pointer or invalid memory ID

I'S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S | O REQUEST_FAI LED An |0 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

I S NO SUCCESS General error message
I S_OUT_OF MEMORY No memory could be allocated.
I S_SEQUENCE_BUF_ALREADY_LOCKED The memory could not be locked. The pointer to the

buffer is invalid.
| S_SUCCESS Function executed successfully
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Related functions

* i s_Set Convert Par an() [+

* i s_Set Col or Mode() [=:9

4 Programming (SDK)
* i s_Set Bayer Conver si on() [
4.5.2 is_DisableDDOverlay
/6,
USB 2.0 -
Syntax
INT is_Di sabl eDDOverl ay (H DS hCam)
Description
This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()
1081 function instead (see also Obsolete functions|z5).
In DirectDraw BackBuffer mode, i s_Di sabl eDDOver| ay() disables overlay mode and releases the memory
allocated to the overlay. This results in discarding of the overlay data.
Input parameters
hCam ICamera handle
Return values
| S_SUCCESS Function executed successfully
I S _NO_SUCCESS General error message
Related functions
* i s_Enabl eDDOver | ay() [ss#
* i s_HideDDOver | ay() [so5
* i s_SetDi spl ayMde() |22
* i s_ShowDDOver | ay() [
® i s Get DDOvI Surface() s
© 2013 Thorlabs GmbH
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4.5.3 is_EnableDDOverlay

H 3

USB 2.0 -

Syntax
I NT i s_Enabl eDDOverl ay (H DS hCam
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()
1981 function instead (see also Obsolete functions| 7).

In DirectDraw BackBuffer mode, i s_Enabl eDDOver | ay() enables live overlay mode. The overlay cannot be
displayed directly, but needs to be visualized before by calling i s_ShowDDOver | ay() [«6. The overlay uses black
as the so-called key color, so that overlay graphics may not contain any black color.

Input parameters

hCam Camera handle

Return values

| S_SUCCESS Function executed successfully
I S _NO_SUCCESS General error message

Related functions

e i s SetDispl ayMde() [=2

* i s_Disabl eDDOver | ay() [ =3
* i s_ShowDDOver | ay() [

* i s HideDDOverl ay() [ s

i s_Get DDOvI Sur f ace() [zl
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45.4 is_GetCameraType

e 8,

USB 2.0 USB 2.0

Syntax
I NT is_Get CaneraType (H DS hCan)
Description

i s_Cet Caner aType() returns the camera type.

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_Get Caner al nf o() |23t

function instead (see also Obsolete functions|s).

Input parameters

hCam

ICamera handle

Return values

| S_CAVERA_TYPE_UEYE_USB_SE

DCU223x, DCU224x and DCC1240xUSB camera

|' S_CAVERA_TYPE_UEYE_USB_LE

DCC1545M / DCC1645CUSB camera

| S_CAMERA TYPE_UEYE USB3_CP

DCC3240x camera

© 2013 Thorlabs GmbH
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4.5.5 is_GetCaptureErrorinfo

A

o

USB 2.0

Syntax

INT is_GetCaptureErrorinfo (H DS hCam
UEYE_CAPTURE_ERROR | NFO* Capt ur eErrorl nfo,
U NT Si zeCaptureErrorlnfo)

Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Capt ur eSt at us() |17
function instead (see also Obsolete functions|=7%).

i s_GetCaptureErrorlnfo() returns detail information on errors that occurred during an image capture
process. The function lists all errors that occurred since the last call of the i s_Reset Capt ur eError | nf o() [
function.

Input parameters

hCam Camera handle

CaptureErrorinfo Structure of the UC480_CAPTURE_ERROR | NFOtype
that is filled by the uc480 driver. This structure then
contains the error list.

Si zeCaptureErrorinfo Indicates the size of the Capt ur eEr r or | nf o structure.

Contents of the UC480_CAPTURE_ERROR_INFO structure

DWORD dwCapEr r Cnt _Tot al Returns the total number of errors occurred since the
last reset.
BYTE reserved[ 60] Reserved for an internal function
DWORD adwCapEr r Cnt This array returns the current count for each possible
_Detail [ CapErr] error. The possible errors are listed below. To query the

counter of a specific error type, pass its definition in the
CapEr r parameter.

Possible CapErr Error Types

Definition Description #

| S_CAPERR_API _NO DEST_MEM There is no destination memory for copying the 1
finished image.

| S_CAPERR APl _ CONVERSI| ON_FAI LED The current image could not be processed 2
correctly.

I S CAPERR _API | MAGE LOCKED The destination buffers are locked and could not |3
be written to.

I S_CAPERR DRV_OUT_OF_BUFFERS No free internal image memory is available to the |4
driver. The image was discarded.

I S_CAPERR _DRV_DEVI CE_NOT_READY The camera is no longer available. It is not 5
possible to access images that have already been
transferred.

| S_CAPERR USB_TRANSFER FAI LED The image was not transferred over the USB bus. |6

I S CAPERR DEV_TI MEQUT The maximum allowable time for image capturing |7

in the camera was exceeded.
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# Possible cause

Remedy

1 Not enough destination memory allocated or all |e

destination buffers locked by the application

2 Internal error during internal processing of the |-
image

3 All destination buffers locked by the application |e

[ ]

[ ]

4 The computer takes too long to process the .

images in the uc480 API (e.g. color conversion)

The camera has been disconnected or closed

Not enough free bandwidth on the USB bus for |e

transferring the image

7 The selected timeout value is too low for image |e
capture o

8 The selected data rate of the sensor is too high |e
[ ]

[ ]

9 The camera'’s frame rate is too high or the o

bandwidth on the network is insufficient to
transfer the image

Return values

| S_SUCCESS
| S_NO_SUCCESS

Related functions

e i s _Reset CaptureErrorlnfo() [
*is GetError() /=9

* i s _CaneraStatus() [

* is_SetErrorReport() [

See also:
e Troubleshooting|ass)

Release locked destination memory
Allocate more destination memory

Reduce the frame rate so that there is more time
to process the filled destination memory

Release locked destination memory

Allocate more destination memory

Reduce the frame rate so that there is more time
to process the filled destination memory

Reduce the frame rate so that there is more time
to process the filled image memory of the driver

Disable resource-intensive APl image pre-
processing functions (e.g. edge enhancement,
color correction, choose smaller filter mask for
software color conversion)

Reduce the pixel clock frequency

Operate fewer cameras simultaneously on a USB
bus

Check the quality of the USB cabling and
components

Reduce the exposure time

Increase the timeout

Reduce the pixel clock frequency
Reduce the frame rate
Reduce the image size

Reduce the frame rate

Increase the value for the receive descriptors in
the network card settings

Function executed successfully

General error message

© 2013 Thorlabs GmbH

387



DCx Cameras

4.5.6 is_GetDC

H 8)

USB 2.0 -

Syntax
INT is_GetDC (H DS hCam HDC* phDC)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Renderer ()
198 function instead (see also Obsolete functions|75).

In DirectDraw BackBuffer mode, i s_Get DC() returns the device context handle of the overlay buffer. Using this
handle, it is possible to access the overlay using the Windows GDI functionality. Thus, all Windows graphics
commands such as Line, Circle, Rectangle, TextQut, ...are available. You should release the device
context handle as early as possible using the i s_Rel easeDC() |03 function. While a Get DC. . . Rel easeDC block
is executed, the overlay buffer on the screen will not be updated.

Input parameters

hCam Camera handle

phDC Pointer to the variable that is supposed to contain the
device context handle

Return values

| S SUCCESS Function executed successfully
I S NO_SUCCESS General error message

Related functions

e i s _Rel easeDC() |05

* i s_ShowDDOver | ay() b

* i s _Disabl eDDOver | ay() |as
* i s_Enabl eDDOver | ay() |4
® i s Get DDOvI Surface() a0
* i s_SetDi spl ayMde() [z
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4.5.7 is_GetDDOvlSurface

H

-\_A_
USB 2.0 -
Syntax
I NT is_GetDDOvI Surface (H DS hCam void** ppDDSurf)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()
1081 function instead (see also Obsolete functions|s7%).

In DirectDraw BackBuffer mode, i s_Get DDOvI Sur f ace() returns the pointer to the internal DirectDraw surface.
Thus, the functionality provided by the DirectDraw Surface interface can be used.

Input parameters

hCam Camera handle

ppDDSur f Contains the pointer to the DirectDraw Surface interface

Return values

| S_SUCCESS Function executed successfully
I S _NO_SUCCESS General error message

Related functions

* i s SetDispl ayMde() [=2

* i s_Di sabl eDDOver | ay() (3%
* i s_Enabl eDDOver | ay() [ssh
* i s_ShowDDOver | ay() [l

i s_Hi deDDOver | ay() [=5
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45.8 is_GetExposureRange

List
i

§a-
an

H

ol

USB 2.0

USB 2.0

Syntax

I NT i s_Get ExposureRange (H DS hCam doubl e* nin, doubl e* max, double* intervall)

Description

This function is obsolete and should not be used anymore. We recommend to use the i s Exposur e() |26

function instead (see also Obsolete functions| 7).

Using i s_Get Exposur eRange(), you can query the exposure values (in milliseconds) available for the currently
selected timing (pixel clock, frame rate). The available time values are comprised between m n and max and can
be set in increments defined by the i nt er val | parameter.

The increments for setting the exposure time (i nt erval | ) depend on the sensor's current timing settings (pixel
clock, frame rate). The smallest increment always corresponds to the duration of one pixel row, which is the time it
takes the sensor to read out one pixel row.

Input parameters

hCam Camera handle

nmn Returns the minimum available exposure time.

max Returns the maximum available exposure time.

i ntervall Returns the increment you can use to change the image

exposure time.

Return values

| S_SUCCESS

Function executed successfully

| S_NO_SUCCESS

General error message

Related functions

e i s_Set ExposureTi me() [+

* is Pixel dock() [z

* i s _Get FranmeTi neRange() |24

® i s _Get FramesPer Second() |20

* is_SetFrameRate() [=8
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4.5.9 is_GetGlobalFlashDelays

A

il
USB 2.0 USB 2.0
Syntax
INT is_Getd obal Fl ashDel ays (H DS hCam ULONG pul Del ay, ULONG* pul Durati on)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s | Q) |2s) function
instead (see also Obsolete functions| 7).

Rolling shutter cameras:

Using i s_GCet d obal Fl ashDel ays(), you can determine the times required to implement a global flash
function for rolling shutter cameras. This way, a rolling shutter camera can also be used as a global shutter
camera provided that no ambient light falls on the sensor outside the flash period.

If the exposure time is set too short so that no global flash operation is possible, the function returns
I S_NO_SUCCESS.

To use a rolling shutter camera with the global start function, call the i s_Set @ obal Shutter () function
before is_Get d obal Fl ashDel ays(). Otherwise, incorrect values will be returned for Del ay and
Dur ati on.

Global shutter cameras:

In freerun mode, the exposure of global shutter cameras is delayed if the exposure time is not set to the
maximum value. i s_Get A obal Fl ashDel ays() determines the required delay in order to synchronize
exposure and flash operation. In triggered mode, the return values for delay and flash duration are 0, since no
delay is necessary before exposure starts.

For further information, please refer to the Camera basics: Shutter methods| 361 chapter.

Input parameters

hCam Camera handle

pul Del ay Pointer to the variable that returns the flash delay in ps.

pul Duration Pointer to the variable that returns the flash duration in
s.

Return values

S_SUCCESS Function executed successfully
S NO_SUCCESS General error message

Related functions

i s_Set Fl ashSt r obe() [4)
i s_Set Fl ashDel ay() [
i s_SetTriggerDel ay() [s
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4.5.10 is_GetPixelClockRange

H

.

USB 2.0

USB 2.0

Syntax

I NT is_GetPixel CockRange (H DS hCam | NT* pnM n,

Description

Attention

I NT* pnMax)

This function is obsolete and should not be used anymore. We recommend to use the i s_Pi xel O cok() |20

function instead (see also Obsolete functions| 7).

i s_Cet Pi xel Cl ockRange() returns the adjustable pixel clock range.

The pixel clock limit values can vary, depending on the camera model and operating mode. For detailed
information on the pixel clock range of a specific camera model, please refer to the Camera and sensor datal «!

chapter.

Input parameters

hCam Camera handle
pnM n Returns the lower limit value.
pniax Returns the upper limit value.

Return values

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_NO_SUCCESS

General error message

| S_SUCCESS

Function executed successfully

Related functions

e is_Pixel dock() [z

® i s_Get FramesPer Second() |2

* i s_Get FranmeTi neRange() [z
* i s_Exposure() |28
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4.5.11 is_HideDDOverlay

H 3

USB 2.0

Syntax
INT is_H deDDOverlay (H DS hCam
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()
1081 function instead (see also Obsolete functions|s7%).

In DirectDraw BackBuffer mode, i s_Hi deDDOver | ay() hides the overlay. Only the contents of the image buffer
will be displayed. This way, the frame rate is higher on some systems than with the overlay shown. By hiding the
overlay, its data is not lost.

Input parameters

hCam Camera handle

Return values

| S_SUCCESS Function executed successfully
I S _NO_SUCCESS General error message

Related functions

* i s_ShowDDOver | ay() [l

* i s_Disabl eDDOver | ay() [=3
* i s _Enabl eDDOver | ay() [ssi
* i s Get DDOvI Surface() [
i s_Set Di spl ayMode() [=2
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4.5.12 is_LoadBadPixelCorrectionTable

H

-\_A_
USB 2.0 USB 2.0
Syntax
INT i s_LoadBadPi xel CorrectionTable (H DS hCam const IS CHAR* File)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s Hot Pi xel () |20
function instead (see also Obsolete functions| 7).

i s_LoadBadPi xel CorrectionTabl e() loads a list of sensor hot pixel coordinates that was previously saved
using the i s_SaveBadPi xel Correcti onTabl e() [« function.

Input parameters

hCam Camera handle

File Pointer to a string which contains the name of the file where the coordinates are
stored. You can either pass an absolute or a relative path.

If NULL is passed, the "Open File" dialog opens.

Return values

| S_SUCCESS Function executed successfully
I S NO SUCCESS General error message

Related functions

e i s_SaveBadPi xel Correcti onTabl e() |48
* i s_Set BadPi xel Correction() [
* i s_Set BadPi xel CorrectionTabl e() [«8
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4.5.13 is_Loadlmage

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
INT is_Loadl nage (H DS hCam char* File)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_| mageFi | e() [z
function instead (see also Obsolete functions|ss).

i s_Loadl mage() loads an image from a file. The image must have been saved in BMP format. It is loaded into
the active image memory.

Input parameters

hCam Camera handle

File Pointer to a filename You can either pass an absolute or a relative path.
If NULL is passed, the "Open File" dialog opens.

Return values

I S FI LE READ | NVALI D_BMP_I D The specified file is not a valid bitmap file.

I S FI LE_READ | NVALI D_BMP_SI ZE The bitmap size is not correct (bitmap too large).

I S FI LE WRI TE_OPEN_ERROR File cannot be opened for writing or reading.

I'S | NVALI D CAMERA HANDLE Invalid camera handle

I S_| NVALI D_MEMORY_PO NTER Invalid pointer or invalid memory ID

I S_| NVALI D_PARAMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S _NO_SUCCESS General error message

I'S_NOT_SUPPORTED The camera model used here does not support this
function or setting.

| S_SUCCESS Function executed successfully

Related functions

e Is_| mageFil e() [269
*is GetlmageMem() [z
* is SetlmageMen() [sn
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45.14 is_LoadlmageMem

8

USB 2.0 USB 2.0
USB 3.0 USB 3.0

Syntax
INT is_Loadl mageMem (H DS hCam char* File, char** ppclmgMem int* pid)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_| mageFi | e() [z
function instead (see also Obsolete functions/=s).i s_Loadl mageMen() loads an image from a file. The image
must have been saved in BMP format. The image, together with its color format and color depth properties, is
loaded into a newly allocated image memory.

Using the i s_Fr eel mageMen() |22 function, you can release the image memory again.

Input parameters

hCam Camera handle

File File name You can either pass an absolute or a relative path.
If NULL is passed, the "Open File" dialog opens.

ppcl ngvem Pointer to a variable containing the starting address

pi d Pointer to a variable containing the memory ID

Return values

| S_CANT_ADD_TO SEQUENCE

| S_CANT_CLEANUP_MEMORY

| S_CANT_COVMUNI CATE_W TH_DRI VER

| S_CANT_OPEN_DEVI CE

| S_FI LE_READ_| NVALI D_BWP_I D

| S_FI LE_READ_| NVALI D_BMP_SI ZE
| S_FI LE_WRI TE_OPEN_ERROR

| S_| N\VALI D_CAVERA HANDLE

| S_I N\VALI D_MEMORY_POI NTER

| S_| NVALI D_PARAVETER

| S | O REQUEST FAI LED

| S_NO_SUCCESS

| S_NOT_SUPPORTED

| S OUT_OF _MEMORY
| S SEQUENCE_BUF_ALREADY_LOCKED

| S_SUCCESS

Related functions

The image memory is already included in the sequence
and cannot be added again.

The driver could not release the allocated memory.

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

The specified file is not a valid bitmap file.

The bitmap size is not correct (bitmap too large).
File cannot be opened for writing or reading.
Invalid camera handle

Invalid pointer or invalid memory ID

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

An |0 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
(uc480_ushb. sys) do not match.

General error message

The camera model used here does not support this
function or setting.

No memory could be allocated.

The memory could not be locked. The pointer to the
buffer is invalid.

Function executed successfully
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e is_ | mageFil e() [z
* is_Getl mageMen() [=a7
* is SetlmageMen() [sh
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4.5.15 is_LoadParameters

)

Syntax

INT is_LoadParanmeters (H DS hCam char* pFil enane)

Description

USB 2.0

This function is obsolete and should not be used anymore. We recommend to use the i s_Par anet er Set () |20

function instead (see also Obsolete functions|=7%).

i s_LoadPar anet er s() loads the parameters for a camera from a uc480 ini file or from the camera EEPROM.
Using the i s_SavePar anet er s() |«:2 function, you can save camera parameters in an ini file or in the camera.

Only camera-specific ini files can be loaded. The uc480 parameter file|s0i) section in the appendix describes the

structure of a uc480 ini file.

When loading an ini file, make sure that the image size (AOI) and color depth parameters in the ini file match those
in the allocated memory. Otherwise, display errors may occur.

Input parameters

hCam Camera handle

pFi | enane Pointer to a filename. You can either pass an absolute or a relative path. For
the internal camera parameter sets, these would be
"\\cam \set 1" or"/cam set 1", or
"\\cam \set 2" or"/cani set 2", respectively.

If NULL is passed, the "Open File" dialog is displayed.

You can load the parameter sets stored in the camera EEPROM using specific filenames:

= pFi | enane
"\\caml\set1" or "/cani setl"

"\\caml\set2" or "/caniset?2"

Return values

| S CANT_ADD TO SEQUENCE

| S_CANT_COWMMUNI CATE_W TH_DRI VER
| S CANT_OPEN DEVI CE

| S_CRC_ERROR

| S DR_CANNOT_CREATE_SURFACE

| S_DR_CANNOT _CREATE_TEXTURE

| S DR_CANNOT _CREATE_VERTEX_BUFFER

| S_DR_DEVI CE_OUT_OF MEMORY
| S DR LI BRARY_NOT_FOUND

| S_FI LE_WRI TE_OPEN_ERROR

| S | NVALI D_CAVERA TYPE

|'S_| N\VALI D_CAPTURE_MODE

Parameter set 1
Parameter set 2

The image memory is already included in the sequence
and cannot be added again.

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

A CRC error-correction problem occurred while reading
the settings.

The image surface or overlay surface could not be
created.

The texture could not be created.

The vertex buffer could not be created.

Not enough graphics memory available.

The DirectRenderer library could not be found.
File cannot be opened for writing or reading.

The camera type defined in the .ini file does not match
the current camera model.

The function can not be executed in the current camera
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operating mode (free run, trigger or standby).

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_I N\VALI D_MEMORY_POI NTER

Invalid pointer or invalid memory ID

I S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

| S | O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl I (API) and the driver file
(uc480_ushb. sys) do not match.

I S_NO_SUCCESS

General error message

| S_NOT_CALI BRATED

The camera does not contain any calibration data.

| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

| S NULL_PO NTER

Invalid array

I S_OUT_OF_MEMORY

No memory could be allocated.

| S_PARAMETER_SET_NOT_PRESENT

Parameter set is not present.

| S_SEQUENCE_BUF_ALREADY_LOCKED

The memory could not be locked. The pointer to the
buffer is invalid.

| S_SUCCESS

Function executed successfully

| S_TI MED_OUT

A timeout occurred. An image capturing process could
not be terminated within the allowable period.

Related functions

* i s_Paranet er Set () [z
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45.16 is_LockDDMem

H 8)

USB 2.0 -

Syntax
INT is_LockDDVem (H DS hCam voi d** ppMem | NT* pPitch)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Renderer ()
198 function instead (see also Obsolete functions|75).

i s_LockDDMen() enables access to the image memory in DirectDraw mode and returns the pointer to the image
memory. In most cases, the image memory is located on the graphics card. Using the pointer, you have direct
access to the image memory. Make sure to release the memory as early as possible using the i s_Unl ockDDMem

() l4a® function.
Callingi s_LockDDMen{) will not interrupt the process of digitizing an image and saving it to the memory area.

While a LockDDMem ... Unl ockDDMVemblock is executed in DirectDraw BackBuffer mode, the contents of the back
buffer will not be refreshed on the screen.

Input parameters

hCam Camera handle
ppMem Pointer to the variable that holds the address pointer
pPitch Pointer to the variable that holds the pitch value

Return values

| S SUCCESS Function executed successfully
I S NO_SUCCESS General error message

Related functions

e i s _Unl ockDDVen( ) |

* i s LockDDOver | ayMen() |4

® i s _Unl ockDDOver | ayMen() |49
* i s _LockSeqBuf () |2l

* i s_Unl ockSeqBuf () |ssa

* i s_Updat eDi spl ay() [sb
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45.17 is_LockDDOverlayMem

8)

ot

Syntax
INT is_LockDDOverl ayMem(H DS hCam voi d** ppMem | NT* pPitch)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Renderer ()
198 function instead (see also Obsolete functions[=75).

In DirectDraw BackBuffer mode, i s_LockDDOver | ayMen{) enables access to the overlay memory and returns
the pointer to the starting address of the overlay buffer. This way, you can write data directly to the overlay buffer
without the need to use the Windows GDI functions.

pPi t ch returns the line offset (in bytes) from the beginning of a line to the beginning of the next line. Make sure to
release the memory again as early as possible using the i s_Unl ockDDOver | ayMent ) [ function.

While a LockDDOver | ayMem ... Unl ockDDOver | ay Memblock is executed, the contents of the overlay buffer will
not be refreshed on the screen.

Input parameters

hCam Camera handle
ppMem Pointer to the variable that holds the address pointer
pPitch Pointer to the variable that holds the pitch value

Return values

I S _SUCCESS Function executed successfully
I S _NO_SUCCESS General error message

Related functions

e i s_Unl ockDDOver | ayMen() |4
® is_LockDDVen() o0

® is_Unl ockDDMVen() [

* i s _LockSeqBuf () [z

i s_Unl ockSeqBuf () [ssh
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4.5.18 is_PrepareStealVideo

H

—\.A_
USB 2.0 -
Syntax
INT is_PrepareSteal Video (H DS hCam | NT Mdde, ULONG St eal Col or Mode)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()
1981 function instead (see also Obsolete functions| 7).

i s_PrepareSteal Vi deo() enables steal mode during DirectDraw display. Using the i s_St eal Vi deo() [
command, you can remove or copy an image from the DirectDraw video data stream. There are two different steal
modes:

* Normal steal
This option redirects a single frame from a DirectDraw video data stream to the active user memory. The frame
will not be displayed with DirectDraw.

* Copy steal
This option displays the frame with DirectDraw and copies it to the currently active image memory.

Input parameters

hCam Camera handle
Mode

| S SET_STEAL_NORMAL Normal mode

| S_SET_STEAL_COPY Copy mode
St eal Col or Mbde reserved

Return values

| S_SUCCESS Function executed successfully
I S NO SUCCESS General error message

Related functions

e is Steal Video() |

* i s_SetDi spl ayMde() |22
*is Al ocl mgeMen() |7
* is SetlmageMen() [ssn
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45.19 is_ReleaseDC

a A

USB 2.0

Syntax
INT is_Rel easeDC (H DS hCam HDC hDC)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()
1081 function instead (see also Obsolete functions|s7%).

In DirectDraw BackBuffer mode, i s_Rel easeDC() releases the device context handle of the overlay buffer. If
overlay display is enabled using the i s ShowDDOver | ay() |« function, the contents of the overlay buffer will be
updated on the screen after the handle release.

Input parameters

hCam Camera handle
hDC Device context handle returned by i s_Get DC( ) |5

Return values

| S_SUCCESS Function executed successfully
I S _NO_SUCCESS General error message

Related functions

*is_Get DQ() [sehl

* i s_ShowDDOver | ay() [l

* i s_Disabl eDDOver | ay() [=3
* i s_Enabl eDDOver | ay() [=s#
* i s Get DDOvI Surface() [l
* i s_Set Di spl ayMbde() [=22
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4.5.20 is_ResetCaptureErrorinfo

H

ol

USB 2.0

USB 2.0

Syntax

INT i s_ResetCaptureErrorinfo (H DS hCam

Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_Capt ur eSt at us() |17
function instead (see also Obsolete functions| 7).

i s_Reset CaptureErrorlnfo() deletes the list of errors that occurred while images were being captured. You
can retrieve this list using the i s_Get Capt ur eEr r or | nf o() [ function.

Input parameters

hCam

ICamera handle

Return values

I S_SUCCESS

Function executed successfully

I'S_NO_SUCCESS

General error message

Related functions

e i s _Get CaptureErrorlnfo() s

®is_GetError() [z
® i s _CaneraStatus() |
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4.5.21 is_SaveBadPixelCorrectionTable

8

Py
USB 2.0 USB 2.0

a%

an

Syntax
I NT i s_SaveBadPi xel CorrectionTable (H DS hCam const IS CHAR* File)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s Hot Pi xel () [2s0
function instead (see also Obsolete functions|=75).

i s_SaveBadPi xel CorrectionTabl e() saves the user-defined hot pixel list to the specified file.

You can only save the hot pixel list if you have previously added user-defined pixels with the
i s_Set BadPi xel Correcti onTabl e() [« function.

Input parameters

hCam Camera handle

File Pointer to a string which contains the name of the file where the coordinates are
stored. You can either pass an absolute or a relative path.

If NULL is passed, the "Save as" dialog will be displayed.

Return values

| S_SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Related functions

e i s _LoadBadPi xel CorrectionTabl e() [w#
* i s_Set BadPi xel Correction() [«

* i s_Set BadPi xel CorrectionTabl e() [us
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4.5.22 is_Savelmage

o2

USB 2.0
USB 3.0

USB 2.0
USB 3.0

Syntax
INT is_Savelmage (H DS hCam const |S_CHAR* File)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_| mageFi | e() |26
function instead (see also Obsolete functions| ).

i s_Savel mage() saves an image in bitmap (*.BMP) format to a file. The images are read out from the current
image memory. The bitmap is stored with the color depth that was used when allocating the image memory (in DIB

mode) or that was set for the current color mode (in Direct3D mode).

In Direct3D mode, overlay data are not saved.

Input parameters

hCam Camera handle

File Pointer to a string containing the BMP filename You can either pass an
absolute or a relative path.

If NULL is passed, the "Save as" dialog will be displayed.

Return values

| S_FI LE_WRI TE_OPEN_ERROR

File cannot be opened for writing or reading.

| S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_I N\VALI D_MEMORY_POI NTER

Invalid pointer or invalid memory ID

I S_| NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

| S_NO_SUCCESS

General error message

| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

| S_OUT_OF MENMORY

No memory could be allocated.

| S_SEQUENCE_BUF_ALREADY_LOCKED

The memory could not be locked. The pointer to the
buffer is invalid.

| S_SUCCESS

Function executed successfully

Related functions

e is_|ImgeFile() =%

* is_GetlmageMen() [z
* is_SetlmageMem() [0

406

© 2013 Thorlabs GmbH




4 Programming (SDK)

4.5.23 is_SavelmageEx

8)

USB 2.0 USB 2.0

USB 3.0 USB 3.0
Syntax
INT is_Savel mageEx (H DS hCam const IS CHAR* File, INT fileFormat, |NT Param
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_| mageFi | e() [z
function instead (see also Obsolete functions|s75).

i s_Savel mageEx() saves an image in bitmap (*.BMP), JPEG (*.JPG), or PNG format to a file. The images are
read out from the current image memory. The bitmap is stored with the color depth that was used when allocating
the image memory (in DIB mode) or that was set for the current color mode (in Direct3D mode).

® You can save images with a bit depth of more than 8 bit in the PNG format. 12 bit formats are converted into 16
bit.
¢ |n Direct3D mode, overlay data are not saved.

Input parameters

hCam Camera handle

File Pointer to a string containing the BMP filename You can either pass
an absolute or a relative path.
If NULL is passed, the "Save as" dialog will be displayed.

fil eFor mat Specifies the output format of the file.
IS | MG_BWMP Bitmap format
IS | M5 _JPG JPEG format
I S_| M5_PNG PNG format
Par am Whenyouuse | S | MG JPGor | S_| MG_PNGto specify the file

format, you can set the quality by specifying a value between 1 and
100 for Param. If Par anm=0, the system uses the default quality
(75).

If youusel S | M5 BMP, Par amdoes not take effect.

Return values

IS FI LE WRI TE_OPEN_ERROR File cannot be opened for writing or reading.

|'S_| N\VALI D_CAVERA HANDLE
| S_I N\VALI D_MEMORY_POI NTER
|'S_| N\VALI D_PARAVETER

| S_NO_SUCCESS
| S_NOT_SUPPORTED

| S_OUT_OF MENMORY

| S_SEQUENCE_BUF_ALREADY_LOCKED

| S_SUCCESS

Invalid camera handle
Invalid pointer or invalid memory ID

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

General error message

The camera model used here does not support this
function or setting.

No memory could be allocated.

The memory could not be locked. The pointer to the
buffer is invalid.

Function executed successfully
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Related functions

* i s_I mageFil e() [2a

* i s_Getl mageMeny) (24
* is SetlmageMem() |7
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4.5.24 is_SavelmageMem

18

USB 2.0 USB 2.0

USB 3.0 USB 3.0
Syntax
INT is_Savel nageMem (HI DS hCam const |S CHAR* File, char* pcMem int nlD)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_| mageFi | e() [265
function instead (see also Obsolete functions|s7)).

i s_Savel mageMen() saves an image in bitmap (*.BMP) format to a file. The images are read out from the
specified image memory. The bitmap is stored with the color depth that was used when allocating the image
memory (in DIB mode) or that was set for the current color mode (in Direct3D mode).

In Direct3D mode, overlay data are not saved.

Input parameters

hCam Camera handle

File Pointer to a string containing the BMP filename You can either pass
an absolute or a relative path.

If NULL is passed, the "Save as" dialog will be displayed.

pcMem Pointer to the image memory

nl D Image memory ID

Return values

| S FI LE WRI TE_OPEN_ERROR File cannot be opened for writing or reading.

I S | NVALI D CAMERA HANDLE Invalid camera handle

I'S | NVALI D_MEMORY_PO NTER Invalid pointer or invalid memory ID

I'S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid

range or is not supported for this sensor or is not
available in this mode.

I S NO SUCCESS General error message

I'S_NOT_SUPPORTED The camera model used here does not support this
function or setting.

I'S_QUT_OF_MEMORY No memory could be allocated.

I S_SEQUENCE_BUF_ALREADY_LCCKED The memory could not be locked. The pointer to the

buffer is invalid.

| S_SUCCESS Function executed successfully

Related functions

e is_ImageFil e() [z

* is GetlmageMen() [z
* is SetlmageMen() [=n
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4.5.25 is_SavelmageMemEx

A

o

USB 2.0
USB 3.0

Syntax

INT is_Savel mageMentEx (H DS hCam const |S CHAR* File, char* pchMem
int nlD, INT fileFormat, |NT Param

Description

This function is obsolete and should not be used anymore. We recommend to use the i s_| mageFi | e() |26
function instead (see also Obsolete functions|s7%).

i s_Savel mageMenEx() saves an image in bitmap (*.BMP), JPEG (*.JPG), or PNG format to a file. The images
are read out from the specified image memory. The bitmap is stored with the color depth that was used when
allocating the image memory (in DIB mode) or that was set for the current color mode (in Direct3D mode). JPEG
files are always saved with a color depth of 8 or 24 bits.

* You can save images with a bit depth of more than 8 bit in the PNG format. 12 bit formats are converted into 16
bit.

¢ |n Direct3D mode, overlay data are not saved.

Input parameters

hCam Camera handle

File Pointer to a string containing the BMP filename. You can either pass
an absolute or a relative path.

If NULL is passed, the "Save as" dialog will be displayed..

pchMem Pointer to the image memory
nl D Image memory ID
fil eFor mat Specifies the output format of the file.
IS | MG BWMP Bitmap format
IS | MG JPG JPEG format
I S_| M5_PNG PNG format
Par am Whenyouuse | S | MG JPGor | S | MG_PNGto specify the file

format, you can set the quality by specifying a value between 1 and
100 for Param. If Par am=0, the system uses the default quality
(75).

Ifyouusel S | Mc BMP, Par amdoes not take effect.
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Return values

| S_FI LE_WRI TE_OPEN_ERROR

File cannot be opened for writing or reading.

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

|'S_I N\VALI D_MEMORY_POI NTER

Invalid pointer or invalid memory ID

I'S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

I S_NO_SUCCESS

General error message

| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

I S_OUT_OF_MEMORY

No memory could be allocated.

| S_SEQUENCE_BUF_ALREADY_LOCKED

The memory could not be locked. The pointer to the
buffer is invalid.

I S_SUCCESS

Function executed successfully

Related functions

e is | mgeFil e() [

* is GetlmageMen() |24
* is Setl|mageMen() [ssn
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4.5.26 is_SaveParameters

)

USB 2.0

Syntax
INT is_SaveParaneters (H DS hCam const |S CHAR* pFil enane)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Par anet er Set () |20
function instead (see also Obsolete functions|=7%).

i s_SavePar amet er s() saves the current camera parameters to an ini file or to the EEPROM of the camera. You
can load saved parameters using the i s_LoadPar anet er s() |98 function. The uc480 parameter file|soa section
in the appendix describes the structure of a uc480 ini file.

Input parameters

hCam Camera handle

pFi | eName Pointer to a filename You can either pass an absolute or a relative path. For
internal parameter sets, these are "\\ cam \ set 1" or"/cam set 1", or"\
\cam \set 2" or"/cani set2", respectively.

If NULL is passed, the "Save as" dialog will be displayed..

You can save two parameter sets in the non-volatilie EEPROM of the camera using specific filenames:

pFi | eNane
"\\cami\set 1" or"/canl set 1" Parameter set 1
"\\caml \set 2" or"/cani set 2" Parameter set 2

Return values

| S CANT_COVMUNI CATE_W TH_DRI VER Communication with the driver failed because no driver

has been loaded.

I'S_CANT_OPEN_DEVI CE An attempt to initialize or select the camera failed (no

camera connected or initialization error).

I S CRC_ERROR A CRC error-correction problem occurred while reading
the settings.

I S_I NVALI D_CAMERA_TYPE The camera type defined in the .ini file does not match

the current camera model.
IS | NVALI D CAMERA HANDLE Invalid camera handle

I S | NVALI D_PARAMETER One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not

available in this mode.

I S | O REQUEST_FAI LED An |0 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file

(uc480_ushb. sys) do not match.

| S_NO_SUCCESS
| S_NOT_CALI BRATED
| S_NOT_SUPPORTED

| S NULL_PO NTER
| S_SUCCESS
| S_TI MED_OUT

General error message
The camera does not contain any calibration data.

The camera model used here does not support this
function or setting.

Invalid array
Function executed successfully

A timeout occurred. An image capturing process could
not be terminated within the allowable period.
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Related functions

* i s_Paranet er Set () [22)
® i s _CaneraStatus() w2
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4.5.27 is_SetAOl

A

o

USB 2.0

Syntax

INT is_SetAd (H DS hCam |INT type, |NT* pXPos, |NT* pYPos, |NT* pWdth, |NT* pHeight)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_AQ () [1s9) function
instead (see also Obsolete functions|=75).

i s_Set AQl () can be used to set the size and position of an area of interest (AOI) within an image. The following
AOIs can be defined:

* Image AOI — display of an image portion

* Auto brightness AOI — reference area of interest for automatic brightness control

e Auto whitebalance AOI — reference area of interest of automatic white balance control

By default, the window size for auto AOIs is always maximum, i.e. it corresponds to the current image AOI.

After a change to the image geometry (by resetting an image AOI, by binning or sub-sampling), the auto AOIs will
always be reset to the image AOI value (i.e. to maximum size). This means that it might be necessary to set the
AOls for the auto features again manually.

Changes to the image geometry or pixel clock affect the value ranges of the frame rate and exposure time. After
executing i s_Set AQ (), calling the following functions is recommended in order to keep the defined camera
settings:

e i s _SetFraneRat e() [

* i s Set ExposureTi me() [«
* If you are using the DCx Camera's flash function: i s_1 Q() 20

Input parameters

The pXPos and pYPos parameters represent an offset with respect to the upper left image corner. The cut window
is copied to the start position in the memory. If you want the image to be copied to the same offset within the
memory, you can link the new position with a logical OR to the 1S SET | MAGEPOS X ABS and
| S_SET_| MAGEPOS_Y_ABS parameters (Example| ).

hCam Camera handle

=l type

I S_SET_| MAGE_AO Sets an image AOI.

I S_CGET_I MAGE_AO Returns the current image AOI.

I S_ SET_AUTO BRI GHT_AO Sets average AOI values for auto gain and auto shutter.
I S_GET_AUTO BRI GHT_AO Returns the current auto brightness AOI.

I S SET_AUTO W\B_AO Sets an auto white balance AOI.

I S _GET_AUTO \\B_AO Returns the current auto white balance AOI.

pXPos Pointer to the horizontal position of the AOI

Returns the current setting when used together with
the | S _GET_...parameters.

?. . . XPos Max Applies the absolute position to the memory as well.
| S_SET_| MAGEPGCS_X_ABS
pYPos Pointer to the vertical position of the AOI

Returns the current setting when used together with
the | S _GET_..parameters.
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0. .. YPosMax
| I'S SET_ | MAGEPOS Y _ABS

Applies the absolute position to the memory as well.

pW dt h

Pointer to the width of the AOI

Returns the current setting when used together with
the | S_GET _...parameters.

pHei ght

Pointer to the height of the AOI

Returns the current setting when used together with
the | S_GET_... parameters.

Return values

| S_SUCCESS

Function executed successfully

| S_NO_SUCCESS

General error message

Related functions

e is SetlmagePos() [

* i s_Set Bi nni ng() [=5)

* i s Set SubSanpling() [s

* i s_Set Aut oPar amet er () [ =03
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Example

=20
=20

¥

¥ =20 15_SET IMAGE_POS X ABS

y =20

20|15 _SET IMAGE POS_ Y _ABS

¥ =20 15_SET_IMAGE_POS_¥_ABS

¥

MEmary image

SEensor image area
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4.5.28 is_SetBadPixelCorrection

)

Iy
USB 2.0 USB 2.0

an

Syntax
I NT i s_SetBadPi xel Correction (H DS hCam | NT nEnabl e, |NT threshol d)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s Hot Pi xel () [2s0
function instead (see also Obsolete functions|=75).

i s_Set BadPi xel Correction() enables/disables the software correction of sensor hot pixels.

Attention

This correction will not work while sub-sampling or binning are enabled or raw Bayer mode is used.

Input parameters

hCam Camera handle

= nEnabl e

I S_BPC_DI SABLE Disables the correction function.

I S_BPC_ENABLE_SOFTWARE Enables software correction based on the hot pixel list
stored in the EEPROM.

I S_ BPC_ENABLE USER Enables software correction based on user-defined

values. First, the i s Set BadPi xel Correcti onTabl e
() l181 function must be called.

I S GET_BPC_MODE Returns the current mode.
I S GET_BPC _THRESHOLD Returns the current threshold value.
t hreshol d |Currently not used

Return values

| S SUCCESS Function executed successfully
I S NO SUCCESS General error message

When used with Current mode

| S GET_BPC_MODE

When used with Current threshold value

| S GET_BPC _THRESHOLD

Related functions

e i s _LoadBadPi xel Correcti onTabl e() |8
* i s_SaveBadPi xel Correcti onTabl e() |8
* i s_Set BadPi xel CorrectionTabl e() [us
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4.5.29 is_SetBadPixelCorrectionTable

A

o

USB 2.0

Syntax
I NT i s_Set BadPi xel CorrectionTabl e (H DS hCam | NT nMbde, WORD* pLi st)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s Hot Pi xel () |20
function instead (see also Obsolete functions|=7%).

i s_Set BadPi xel CorrectionTabl e() can be used to set the table containing the hot pixel positions which will
be used by the user-defined hot pixel correction function. You can enable hot pixel correction by calling
i s_Set BadPi xel Correction() |7 Each value in the table consists of a 2-byte WORD data type. The first value
indicates the number of pixel coordinates in the table, the coordinates are listed subsequently (first X, then Y).

A table with 3 hot pixels must be structured as follows:

3 X1 |v1 [x2 Y2 X3 |v3 |

Input parameters

hCam Camera handle
- nMbde
| S SET BADPI XEL_LI ST Sets a new user-defined list.

The pLi st parameter points to a list which has the
format described above.

I'S GET_LIST_SI ZE Returns the number of pixel coordinates included in the
user-defined list.

If the list contains no coordinates, the return value is -1.

| S GET_BADPI XEL_LI ST Copies the user-defined list to the pLi st parameter.
Make sure to allocate the memory accordingly.

pLi st Pointer to the starting address of the hot pixel table

Return values

| S_SUCCESS Function executed successfully

I S _NO_SUCCESS General error message

When used with Number of coordinates in the list

IS GET_LI ST_SI ZE If the list contains no coordinates, the return value is -1.

Related functions

e i s _LoadBadPi xel CorrectionTabl e() [z
* i s _SaveBadPi xel CorrectionTabl e() |48
* i s_Set BadPi xel Correction() [«
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Example
WORD *pLi st = NULL;

/1 Nunmber of coordinates in the I|ist
I NT nCount = is_SetBadPi xel CorrectionTable (hCam |S_GET_LIST_SIZE, NULL);

if (nCount > 0)

{
/1 Allocate nenory for the entire |ist
pList = new WORD[1 + 2 * nCount];
/1 Read out |ist
i s_Set BadPi xel CorrectionTabl e (hCam |S GET_BADPI XEL_LI ST, pList);
/'l Release the list again
del ete [] pList;
}
el se
{ _ _
/1 No hot pixel |ist progranmed
}
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4.5.30 is_SetBayerConversion

H

.

USB 2.0

USB 2.0

Syntax

I NT i s_SetBayer Conversion (H DS hCam | NT nMbde)

Description

i s_Set Bayer Conver si on() enables you to select one of two algorithms for the Bayer conversion. These

algorithms vary in the obtainable quality and in the required computer load.

This function is obsolete and should not be used anymore. We recommend to use the i s_Set Col or Converter

() lwi51 function instead (see also Obsolete functions| ).

This function can be used only for the 24 bit, 32 bit and Y8 color formats (color cameras).

Input parameters

hCam

Camera handle

= nhbde

| S_SET_BAYER _CV_BETTER

Good quality, minor color artifacts, lower computational

| S_SET_BAYER_CV_BEST

Best quality and edge acuity, higher computational load

| S_GET_BAYER_CV_MODE

Returns the current setting.

Return values

| S_SUCCESS

Function executed successfully

| S_NO_SUCCESS

General error message

When used with
| S GET_BAYER CV_MODE

Current setting

Related functions

* is_SetCol or Converter() [

* i s Set Col or Mode() [a%

* is_SetCol or Correction() =7
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45.31 is_SetBlCompensation

A

o

USB 2.0
USB 3.0

Syntax
I NT is_SetBl Conpensation (H DS hCam |INT nEnable, INT offset, |INT reserved)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Bl ackl evel () [0
function instead (see also Obsolete functions|s75).

i s_Set Bl Conpensati on() enables the black level correction function which might improve the image quality
under certain circumstances. By default, the sensor adjusts the black level value for each pixel automatically. If the
environment is very bright, it can be necessary to adjust the black level manually by the of f set parameter.

A A A

BL BL| BL

Black level correction - Auto Black level correction - Auto + Black level correction - Offset
offset

Input parameters

hCam Camera handle
- nEnabl e
| S_BL_COMPENSATI ON_DI SABLE Disables automatic black level correction. The offset

value is used as black level instead. This mode is only
supported by sensors of the UI-154x/U1-554x | ) series.

I S BL_COVPENSATI ON_ENABLE Enables automatic black level correction. The offset
value is added to the automatic black level value.

| S GET_BL_COVPENSATI ON Returns the current mode.

I S GET_BL_OFFSET Returns the currently set value for of f set .

| S GET _BL_DEFAULT MODE Returns the default mode.

| S_GET_BL_DEFAULT_OFFSET Returns the default value for of f set .

I S GET_BL_SUPPORTED MODE Returns the supported modes.

Possible values:

| S_BL_COWVPENSATI ON_ENABLE

The sensor supports automatic black level correction.

| S_BL_COWPENSATI ON_OFFSET

For the sensor used, it is also possible to set the of f set

manual.
| S | GNORE_PARAMETER The nEnabl e parameter is ignored.
of f set Contains the offset value used for compensation. Valid
values are between 0 and 255.
| S_| GNORE_PARAMETER The of f set parameter is ignored.
reserved Reserved. 0 must be passed.
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Return values

When used together with
| S GET_BL_SUPPORTED_ MODE

Supported modes

When used together with
| S_GET_BL_COWVPENSATI ON

Current mode

When used together with
| S GET_BL_OFFSET

Current offset

| S_CANT_COWVMUNI CATE_W TH_DRI VER

Communication with the driver failed because no driver
has been loaded.

| S CANT_OPEN DEVI CE

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

| S | NVALI D_CAVERA TYPE

The camera type defined in the .ini file does not match
the current camera model.

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

| S_| N\VALI D_MODE

Camera is in standby mode, function not allowed

I S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

| S | O REQUEST FAI LED

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl I (API) and the driver file
(uc480_ushb. sys) do not match.

I S_NO_SUCCESS

General error message

| S_NOT_CALI BRATED

The camera does not contain any calibration data.

| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

| S_NULL_PO NTER

Invalid array

| S SUCCESS Function executed successfully

'S TI MED_OUT A timeout occurred. An image capturing process could
not be terminated within the allowable period.
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4.5.32 is_SetConvertParam

8,

USB 2.0 USB 2.0

Syntax

I NT i s_Set ConvertParam (H DS hCam
BOOL Col or Correction,
I NT Bayer Conver si onMbde, | NT Col or Mode, | NT Ganma,
doubl e* Wi teBal anceMul tipliers)

Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Conver t () |8 function
instead (see also Obsolete functions | «75).

Using i s_Set Convert Paran{), you can set the parameters for converting a raw Bayer image to a color image.
To convert the image, use the i s_Conver t | mage() |ss function.

Input parameters

hCam Camera handle
Col or Correction Enables/disables color correction.
Bayer Conver si onMbde Sets the Bayer conversion mode.
I S SET_BAYER CV_BETTER Normal quality
| S SET_BAYER CV_BEST Best quality (higher CPU load)
Col or Mode Sets the color mode for the output image.

For a list of all available color formats and the
associated input parameters, see the Appendix: Color
and memory formats|so> section.

Gamma Gamma value multiplied by 100. Range: [1...1000]
Whi t eBal anceMul tipliers Pointer to an array containing the red, green and blue
gain values

Return values

I S_| NVALI D_COLOR_FORVAT Invalid color format

'S | NVALI D_CAMERA HANDLE Invalid camera handle

I S_I NVALI D_PARAMETER One of the submitted parameters is outside the valid range or is not
supported for this sensor or is not available in this mode.

I S NO SUCCESS General error message

I S SUCCESS Function executed successfully

Related functions

e is_Convertl mage() [

* i s_Set Col or Mbde() [=8

* i s_Set Col or Converter () [a5
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Example

Conversion of a raw Bayer image to RGB24. The memory is allocated automatically.

I NT nRet;

char * pcSource;

I NT nl DSour ce;

I NT nX, nY,nBits, nPitch;

/] Create raw Bayer test inage

is_Allocl mageMem (hCam 256, 256, 8, &pcSource,
i s_I'nquirel mnageMem (hCam pcSource, nlDSource,

for (int j = 0; j<nY; j++)
for (int i =0; i<nX i++)
pcSource[i + j * nPitch] =i;
}

/1 Define conversion paraneters (exanple)
INT Gamma = 120;
doubl e rgbGai ns[ 3] ;

rghGains[0] = 1.0 ; // Red channel gain
rgbGins[1] = 3.0 ; // Geen channel gain
rghGains[2] = 1.0 ; // Blue channel gain

char* pcDest; // Pointer to the newly allocated i mage nenory
INT nlDDest; // IDof the newy allocated i mage nenory

/] Set conversion paraneters

nRet = is_Set ConvertParan(hCam TRUE, |S SET BAYER CV_BETTER,

/1 Convert inage
if (nRet == | S_SUCCESS)
{

pcDest = NULL;

i s_Convertlnage(hCam pcSource, nlDSource,

}

/! Rel ease allocated i nage nenory

i s_Freel mmgeMem (hCam pcSource, nl DSource);

i s_Freel mageMem (hCam pcDest, nlDDest);

&nl DSour ce) ;
&nX , &Y, &nBits,

| S_CM RGB8_PACKED, Gammm, rgbGains);
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4.5.33 is_SetDDUpdateTime

a A

USB 2.0 -

Syntax
I NT i s_Set DDUpdat eTi ne (H DS hCam | NT ns)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()
1081 function instead (see also Obsolete functions|s7%).

i s_Set DDUpdat eTi me() sets the timer interval used for the video image update cycle in DirectDraw BackBuffer
mode.

Input parameters

hCam Camera handle

ns Time in milliseconds. Valid range: 20...2000 ms

Return values

| S_SUCCESS Function executed successfully
I S _NO_SUCCESS General error message

Related functions
* i s SetDispl ayMde() [=2
* i s_Updat eDi spl ay() [
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4.5.34 is_SetEdgeEnhancement
USB 2.0 USB 2.0
Syntax

I NT i s_Set EdgeEnhancenment (H DS hCam | NT nEnabl e)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_EdgeEnhancenent ()
208 function instead (see also Obsolete functions| 7).

i s_Set EdgeEnhancenent () enables a software edge filter. Due to Bayer format color conversion, the original

edges of a color image may easily become blurred. By enabling the digital edge filter, you can optimize edge
representation. This function causes a higher CPU load.

Input parameters

hCam

Camera handle

= nEnabl e

| S EDGE_EN_DI SABLE

Disables the edge filter.

| S_EDGE_EN_STRONG

Enables strong edge enhancement.

| S EDGE_EN_WEAK

Enables weaker edge enhancement.

| S_GET_EDGE_ENHANCEMENT

Returns the current setting.

Return values

When used together with
| S GET_EDGE ENHANCEMENT

Current setting

|'S_| N\VALI D_CAVERA HANDLE

Invalid camera handle

I S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

I'S_NO_SUCCESS

General error message

I S_SUCCESS

Function executed successfully

Related functions

* i s_Set Col or Mbde() [
* i s_Set Col or Converter () |8
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4.5.35 is_SetExposureTime

A

ot

USB 2.0 USB 2.0

Syntax
I NT i s_Set ExposureTine (H DS hCam double EXP, doubl e* newEXP)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s Exposur e() |2
function instead (see also Obsolete functions|s75).

Using i s_Set Exposur eTi me(), you can set the exposure time (in milliseconds). Since this value depends on
the sensor timing, the exposure time actually used may slightly deviate from the value set here. The actual
exposure time is returned by the newEXP parameter.

In free-running mode (i s_Capt ur eVi deo() [7), any modification of the exposure time will only become effective
when the next image but one is captured. In trigger mode (i s_Set Ext er nal Tri gger () [=21), the modification will
be applied to the next image.

For minimum and maximum exposure times as well as other sensor-based dependencies, please refer to Camera
and sensor datal 40 chapter.

1. New Driver Versions

Newer driver versions sometimes allow an extended value range for the exposure time setting. We recommend to
query the value range every time and set the exposure time explicitly.

2. Settings with Influence on Exposure Time

The use of the following functions will affect the exposure time:

e is Pixel dock() [z

* i s Set Opti mal CaneraTi mi ng() ==

* i s_Set FraneRat e() | (if the new image duration is shorter that the exposure time)
e i s _AQ () I (if the image size is changed)

e i s _Set SubSanpl i ng() |7

* i s SetBinning() [«

Changes made to the window size, the frame rate or the read-out timing (pixel clock frequency) also affect the
defined exposure time. For this reason, you need to call i s_Set Exposur eTi ne() again after such changes.

3. Exposure Time Increment

The increments for setting the exposure time (I S_ GET_EXPOSURE | NCREMENT) depend on the sensor's current
timing settings (pixel clock, frame rate). The smallest increment always corresponds to the duration of one pixel
row, which is the time it takes the sensor to read out one pixel row.

Some sensors allow setting the exposure time with a finer increment (I S_GET_EXPOSURE_FI NE_| NCREMENT).
This function is currently only supported by the sensors of the DCC1240x / DCC3240x |« models.

4. Rounding Errors

When calculating a new exposure time based on the ... | NCREMENT parameter, please note that calculations
with floating point values in the PC will always be subject to rounding errors. Therefore, an addition or subtraction of
an n* | NCREMENT value might not always produce the exact desired result. In this case, the uc480 API rounds
down the floating point value and sets the exposure time to the next lower value.

You can avoid this behavior by additionally adding or subtracting the value | NCREMENT/ 2. f (half intervall) when
calculating with n* | NCREMENT. This ensures that the desired value will be set even after rounding.
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Input parameters

hCam

Camera handle

EXP

New desired exposure time
For EXP=0. 0, the exposure time is 1/frame rate.

| S_GET_EXPOSURE_TI ME

Returns the current exposure time in the neweEXP

| S GET_DEFAULT EXPOSURE

Returns the default exposure time.

| S SET_ENABLE_AUTO SHUTTER

Enables the auto exposure function (see also
i s_Set Aut oPar anet er () [0%).

| S_GET_EXPOSURE_M N_VALUE

Returns the minimum available exposure time.

| S_GET_EXPOSURE_MAX_VALUE

Returns the maximum available exposure time.

| S_GET_EXPOSURE_| NCREMENT

Returns the increment you can use to change the
image exposure time.

| S_GET_EXPOSURE_FI NE_| NCREMENT

Returns a finer exposure time increment for some

neweEXP

When setting a new exposure time via EXP:

Returns the exposure time actually set (may deviate
from desired exposure time)

When passing other parameters via EXP:

Returns the queried value (e. g. current exposure time)

Return values

| S_SUCCESS

Function executed successfully

| S_NO_SUCCESS

General error message

| S_NOT_SUPPORTED

The camera model used here does not support this
function or setting.

Related functions

e i s Set FraneRat e() [

* i s_Exposure() |28

* is Pixel dock() [z

* is_Set Optimal CaneraTi mi ng() [
* i s Set Aut oPar anet er () [=03
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4.5.36 is_SetFlashDelay

A

o

USB 2.0

Syntax
INT is_SetFlashDel ay (H DS hCam ULONG ul Del ay, ULONG ul Durati on)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s | Q) |2s) function
instead (see also Obsolete functions| 7).

i s_Set Fl ashDel ay() sets a delay for driving the flash output. In addition, you can specify the flash duration.

This allows the implementation of a global flash functionality which exposes all rows of a rolling shutter sensor. | 31
In addition, it is possible, for a camera with global shutter sensors,| 331 to set the flash start in free-run mode to the
start time of the exposure window.

For further information, please refer to the Digital in-/output (trigger/flash) | 47 and Shutter methods| 30 chapters.

Accuracy of Flash Synchronization

The following parameters have an influence on the camera's internal timing:
* Image geometry/ 45 (CMOS and CCD sensors)

* Pixel clock|zs41 (CMOS and CCD sensors)

* Exposure time| 6 (CCD sensors)

If you change any of these parameters, you will have to set the flash duration and flash delay parameters once
again.

Input parameters

hCam Camera handle
ul Del ay Time by which the flash start is delayed (in ps)
0: No delay

For0 < ul Del ay < 40 the driver automatically
setsul Del ay = 40

| S GET_FLASH DELAY Returns the currently set delay time.

I S GET_FLASH DURATI ON Returns the currently set flash duration.

IS GET_M N_FLASH DELAY Returns the minimum value for the delay.

IS GET_M N _FLASH DURATI ON Returns the minimum value for the flash duration.

| S GET_MAX_FLASH DELAY Returns the maximum value for the delay.

IS GET_MAX FLASH DURATI ON Returns the maximum value for the flash duration.

| S GET_FLASH DELAY_GRANULARI TY Returns the increment of the adjustable delay time.

| S_GET_FLASH DURATI ON_GRANULARI TY Returns the increment of the adjustable flash duration.
ul Dur ati on Time during which the flash is on (in ps).

If 0 is passed, the flash output will be active until the
end of the exposure time. For sensors with Global
Start Shutter this is the time until the end of exposure
of the last sensor row
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Return values

| S SUCCESS Function executed successfully
I S NO SUCCESS General error message

When used with Current setting

| S GET_FLASH DELAY

IS GET_FLASH DURATI ON

Related functions

eis 10)

® is SetExternal Trigger () [a"
® is SetTriggerDel ay() |2
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4.5.37 is_SetFlashStrobe

A

o

USB 2.0

Syntax

INT is_SetFlashStrobe (H DS hCam | NT nMbde, | NT nLine)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s | Q) |2s) function
instead (see also Obsolete functions| 7).

i s_Set Fl ashStrobe() controls the DCx Camera's digital outputs and defines the flash strobe behavior. The

digital outputs can be used in both freerun mode and trigger mode. You can synchronize the output level to the
exposure time or set it statically.

For details on flash timing, see the Digital input/output (trigger/flash)| 471 and Operating modes| 17 chapters.

Duration and Trigger Delay

You can set the flash duration and flash delay using the is_SetFl ashDel ay() [+ function. The

i s_Get d obal Fl ashDel ays() [ returns the values required for precisely synchronizing the flash signal to the
current timing settings.

Accuracy of Flash Synchronization

The following parameters have an influence on the camera's internal timing:
* Image geometry/ 143 (CMOS and CCD sensors)

* Pixel clock|zs41 (CMOS and CCD sensors)

* Exposure timel 28 (CCD sensors)

If you change any of these parameters, you will have to set the flash duration and flash delay parameters once
again.

Input parameters

hCam Camera handle
= nMbde (Flash mode)

Flash strobe with exposure time synchronization
I S SET_FLASH OFF Disables the digital output.

IS SET FLASH LO ACTI VE Enables the flash strobe in trigger mode.
LO _ACTI VE: The digital output is set to low level for the
flash duration.

IS SET_FLASH HI _ACTI VE Enables the flash strobe in trigger mode.

Hl _ACTI VE: The digital output is set to high level for
the flash duration.

I S SET_FLASH LO ACTI VE_FREERUN Enables the flash strobe in freerun mode.

LO _ACTI VE: The digital output is set to low level for the
flash duration.

I S_SET_FLASH HI _ACTI VE_FREERUN Enables the flash strobe in freerun mode.

Hl _ACTI VE: The digital output is set to high level for
the flash duration.

I S GET_FLASHSTROBE MODE Returns the current mode.

I'S SET_FLASH 10 1 Additionally enables the flash strobe via the first general
purpose I/0O (GPIO 1) if supported by the camera
model.

I'S_SET_FLASH_ | O 2 Additionally enables the flash strobe via the second

general purpose /O (GPIO 2) if supported by the
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hCam

Camera handle

camera model.

| S_GET_SUPPCORTED_FLASH | O PORTS

Returns which of the general purpose I/0Os (GPIO) can
be used for the flash strobe

Statically setting the output level

'S SET_FLASH HI GH

Statically sets the digital output to high level (HIGH).

| S SET_FLASH_LOW

Statically sets the digital output to low level (LOW).

nLi ne

Currently not used

Return values

I S_SUCCESS

Function executed successfully

I'S_NO_SUCCESS

General error message

When used with
| S GET_FLASHSTROBE MODE

Current setting

When used with
| S GET_SUPPORTED FLASH | O PORTS

Returns the supported ports linked by a logical OR.
IS SET FLASH 10 1
IS SET FLASH 1O 2

Related functions

* i s_SetFl ashDel ay() [
*is_| Q) [0

® is SetExternal Trigger () [
* is SetTriggerDel ay() [s

* i s CaptureVideo() [17

Example

/1 Software trigger node, H _ACTIVE flash node

i s_SetExternal Trigger (hCam |S_SET_TRI GGER _SOFTWARE) ;

i s SetFlashStrobe (hCam |S SET FLASH H _ACTIVE, 0);

is_FreezeVideo (hCam IS WAIT);

/1 Flash additionally on second GPI O out put

i's_SetFlashStrobe (hCam IS _SET_FLASH H_ACTIVE | |S_SET_FLASH 10 2, 0);

/1 Flash only on nornal flash output

is_SetFlashStrobe (hCam | S _SET_FLASH H _ACTI VE, 0);

Sample programs

® uc480 Flash Strobe (C++)
® uc480 10 (C++)
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4.5.38 is_SetHwnd

a A

USB 2.0

Syntax
INT is_SetHwnd (H DS hCam HWD hwnd)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()
1081 function instead (see also Obsolete functions|s7%).

i s_Set Hwnd() sets a new window handle for image output in DirectDraw mode. The new handle and the image
output will only be effective when i s_Set Di spl ayMbde() [l is called for the next time.

Input parameters

hCam Camera handle
hwnd Window handle

Return values

| S_SUCCESS Function executed successfully
I S _NO_SUCCESS General error message

Related functions

* i s_Set Di spl ayMvde() [z
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4.5.39 is_SetlmageAOl

H

.

USB 2.0

USB 2.0

Syntax
INT is_SetlnageAd (H DS hCam

I NT xPos, | NT yPos,

INT width, INT height)

Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_AQ () |15 function
instead (see also Obsolete Functions| 7).

Input parameters

hCam Camera handle

xPos X position of the upper left corner.
yPos Y position of the upper left corner.
wi dt h Image width

hei ght Image height

Return values

| S_SUCCESS

Function executed successfully

| S_NO_SUCCESS

General error message

| S_| N\VALI D_MODE

Camera is in standby mode, function not allowed

Related functions

*is_AO () [

* i s SetBinning() [0

* i s_Set SubSanpl i ng() [
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4.5.40 is_SetimagePos

A

o

USB 2.0

Syntax
INT is_SetlmagePos (H DS hCam INT x, INT vy)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_AQ () [ function
instead (see also Obsolete functions| 7).

i s_Set | mgePos() determines the position of an area of interest (AOI) in the display window. When used
together with the i s_Set AQl () [«141 function, you can cut out an area of interest of the full video image.

To avoid a positional mismatch between the display area and the image area, make sure to call the functions in the
correct order. Starting from the original image, it is mandatory to keep to the following order:

1.is_Set AQ () [«
2.is_Setl nagePos()

Changes to the image geometry or pixel clock affect the value ranges of the frame rate and exposure time. After
executing i s_Set | magePos(), calling the following functions is recommended in order to keep the defined
camera settings:

e i s _SetFranmeRate() =
* i s_Set ExposureTi me() [
* If you are using the DCx Camera's flash function: i s_Set Fl ashSt r obe() [«

Input parameters

The x and y parameters represent an offset with respect to the upper left image corner. The cut window is copied to
the start position in the memory. If you want the image to be copied to the same offset within the memory, you can
link the new position with a logical OR to the | S SET | MAGE POS X ABS and I S SET | MAGE PCS_Y_ABS
parameters.

hCam Camera handle

= X

0. ..xMax Sets the horizontal position

0...xMax Applies the absolute position to the memory as well.

| I'S SET | MAGE POS X ABS

I S _GET_| MAGE_POS X Returns the current x position.

IS GET_| MAGE_POS_ X M N Rety_rns the minimum value for the horizontal AOI
position.

IS GET_| MAGE_POS_ X MAX Retg_rns the maximum value for the horizontal AOI
position.

IS GET_I MAGE_POS_X I NC Returns the increment for the horizontal AOI position.

I S GET_| MAGE_POS_X ABS Returns the absolute horizontal position in the memory.

I S _CGET_| MAGE_POS_Y Returns the current Y position.

IS GET_| MAGE_ POS. Y M N Returns the minimum value for the vertical AOI position.

IS GET_| MAGE_POS_Y_MAX Rety_rns the maximum value for the vertical AOI
position.

IS GET_| MAGE_POS_Y_ I NC Returns the increment for the vertical AOI position.

IS GET_| MAGE_POS_Y_ABS Returns the absolute vertical position in the memory.
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=y

0. ..yMx Sets the vertical position

0...yMx Applies the absolute position to the memory as well.
| 1'S _SET_| MAGE_PCS_Y_ABS

0 When returning settings via parameter x (s. above)

Return values

I S_SUCCESS

Function executed successfully

I'S_NO_SUCCESS

General error message

I S_I NVALI D_PARAMETER

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

When used with
I S_CET_I MAGE_POCS parameters

Current setting

| S_| N\VALI D_MODE

Camera is in standby mode, function not allowed

Related functions
*is_Ad () [
* is_| mageFor mat () [zn
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Example

=20
y=20

x=20|15_SET_IMAGE_POS_X_ABS

% =20 |1S_SET_IMAGE_POS_X_ABS
y =20 |15_SET_IMAGE_POS_Y_ABS

Sensor image area Memaory image

Examples for is_SetimagePos
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4.5.41 is_SetlmageSize

8,

USB 2.0 USB 2.0
Syntax
INT is_SetlmageSi ze (HIDS hCam |INT x, INT vy)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_AQ () |18 function
instead (see also Obsolete functions|=75).

In conjunction with the i s_Set | magePos() [« settings, i s_Set | mageSi ze() determines the size of the
captured area of interest (AOI).

To avoid a positional mismatch between the display area and the image area, make sure to call the functions in the
correct order. Starting from the original image, it is mandatory to keep to the following order:

1.is_SetlmgeSi ze()
2.is_Set | magePos() [«

Hint
i s_Set AQ () 415 combines both functions. With i s_Set AQl (), you can set the position and size of an area of
interest using a single function call.

Changes to the image geometry or pixel clock affect the value ranges of the frame rate and exposure time. After
executing i s_Set | mageSi ze(), calling the following functions is recommended in order to keep the defined
camera settings:

e is_SetFranmeRat e() [s9
* i s_Exposure() [

* If you are using the DCx Camera's flash function: i s_1 Q() [2s0)

Input parameters

hCam ICamera handle

= x

1...xMax Sets the image width

IS GET_ | MAGE_SI ZE X Returns the current image width.

IS GET | MAGE SIZE X M N Returns the minimum AOI image width.

I'S GET_I MACGE_SI ZE_X_MAX Returns the maximum AOI image width.

IS GET | MAGE _SI ZE X | NC Returns the increment for the AOI image width.
IS GET_| MAGE_SI ZE Y Returns the current image height.

IS GET_| MAGE_SIZE_Y_M N Returns the minimum AOI image height

IS GET | MAGE_SI ZE Y _MAX Returns the maximum AOI image height

IS GET | MAGE SI ZE Y I NC Returns the increment for the AOI image height
=y

1...yMax Sets the image height

0 Return settings

438 © 2013 Thorlabs GmbH



4 Programming (SDK)

Return values

I S_SUCCESS

Function executed successfully

I'S_NO_SUCCESS

General error message

When used with
I S _CGET_| MAGE_SI ZE parameters

Current setting

| S_| NVALI D_MODE

Camera is in standby mode, function not allowed

Related functions
e is AQ () |9
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45.42 is_SetlO

o

USB 2.0 USB 2.0

Syntax
INT is_Set! O (H DS hCam |INT nl O
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_| Q() [2e0 function
instead (see also Obsolete functions|=75).

is_Setl Q) sets the additional digital outputs (GPIOs) of the DCx Camera or returns their current states. Using
i s_Set | Ovask() [41), you can define each GPIO as a digital input or output.

To be able to set the Status of a GPIO you must first configure the GPIO as output using i s_Set | OVask() [« If
only one GPIO is configured as output the command i s_Set | () has no effect on the other GPIO.

The GPIOs are not provided with optocouplers and use TTL voltages. For information on GPIO wiring, please refer
to the Electrical Specifications| 7 chapter.

To connect and control a flash (strobe) unit for the DCx Cameras, it is recommended to use the flash output
provided (seei s_Set Fl ashSt r obe() |4s1)).

Input parameters

hCam Camera handle

nl O Bit mask for outputs

0x00 (00) Sets both outputs to 0.

0x01 (01) Sets the first output to 1, the second one to 0.

0x02 (10) Sets the first output to 0, the second one to 1.

0x03 (11) Sets both outputs to 1.

I'S_GET_I O Reads the states of the GPIOs. If a GPIO is configured
as input this reads the signal applied to the GPIO.

Return values

| S SUCCESS Function executed successfully
I S NO SUCCESS General error message

When used with Current setting

IS GET_ I O

Related functions

e is Setl|Ovask() [«

® i s _Getlmagel nfo() |2

* is_SetFl ashStrobe() |4

® is SetExternal Trigger () [=7
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4.5.43 is_SetlOMask

H

e
USB 2.0 USB 2.0
Syntax
INT is_SetlOvask (H DS hCam | NT nMask)
Description
This function is obsolete and should not be used anymore. We recommend to use the i s_| Q() [z0) function

instead (see also Obsolete functions | ss).

Using i s_Set | Ovask(), you can configure the general purpose 1/0s (GPIO) of some DCx Camera models as an
input or output. The i s_Set | O() [+ function sets or returns the current GPIO states.

The GPIOs are not provided with optocouplers and use TTL voltages. For information on GPIO wiring, please refer
to the Electrical Specifications |7 chapter.

To use hardware triggering with the DCx Cameras, we suggest that you use the trigger input provided for this
purpose (see i s Set External Trigger () ="). To connect and control a flash (strobe) unit for the DCx
Cameras, it is recommended to use the flash output provided (see is_Set Fl ashStrobe() [+h).Input
parameters

hCam Camera handle

nMVask Bit mask for inputs/outputs.

0x00 (00) Use both GPIOs as inputs.

0x01 (01) Use the first GPIO as output, the second one as input.
0x02 (10) Use the first GPIO as input, the second one as output.

0x03 (11)

Use both GPIOs as outputs.

|' S GET_I O MASK

Returns the current bit mask.

| S_GET_I NPUT_MASK

Returns the 10s to be used as inputs.

| S GET_OUTPUT_MASK

Returns the IOs to be used as outputs.

Return values

| S SUCCESS Function executed successfully
I S NO SUCCESS General error message

Wen used with Current setting

IS GET_ | O

When used with
I S GET_| NPUT_MASK
I S GET_QOUTPUT_MASK

Bit masks of the 10s to be used.

Related functions

*is SetlQ) [

® i s _Getlmagel nfo() [z
* is_SetFlashStrobe() [«h
® is SetExternal Trigger () [

© 2013 Thorlabs GmbH 441



DCx Cameras

4.5.44 is_SetKeyColor

USB 2.0

3

Syntax
INT is_SetKeyColor (H DS hCam INT r,
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()

1981 function instead (see also Obsolete functions| 7).

Using i s_Set KeyCol or (), you define the key color for DirectDraw Overlay Surface mode.

This function can also be used to return the key color. Use the r parameter to specify the color value to be
returned. Depending on the call type, the function returns either a value reflecting the color content (0...255) or the

corresponding RGB value (0 ... 16777215).

Input parameters

hCam

Camera handle

r

Red content of the key color (0...255).

| S GET_KC_RED

The function returns the red content value.

| S GET_KC_GREEN

The function returns the green content value.

| S GET_KC BLUE

The function returns the blue content value.

| S_GET_KC_RGB

The function returns the RGB color.

g

Green content of the key color (0...255).

b

Blue content of the key color (0...255).

Return values

| S GET_KC_RED
| S GET_KC_GREEN
| S GET_KC BLUE

| S SUCCESS Function executed successfully
I S NO SUCCESS General error message

When used with Color value

| S GET_KC RGB

Related functions

* i s_Set Di spl ayMode() [

* i s_ShowDDOver | ay() [

* i s _HideDDOver | ay() [

* i s_Disabl eDDOver | ay() [z

* i s_Enabl eDDOver | ay() [se4

® i s Get DDOvI Surface() |5

* i s_Set Col or Mbde() |s
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4.5.45 is_SetLED

a A

USB 2.0 USB 2.0

Syntax
INT is_SetLED (H DS hCam | NT nVal ue)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_| Q() [2s0 function
instead (see also Obsolete functions| 7).

Using i s_Set LED( ), you can toggle the color of the LED on the back of the USB DCx camera housing.

The i s_Set LED() function is only supported by DCU22x and DCC1240x
Input parameters

hCam Camera handle

= nVal ue

| S SET_LED OFF Switches LED to red.

IS SET _LED ON Switches LED to green.

| S SET_LED TOGGLE Toggles between red and green.

Return values

| S_SUCCESS Function executed successfully
I S _NO_SUCCESS General error message

Related functions

°is |g’ 280
* is_SetExternal Trigger () [=n
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4.5.46 is_SetPixelClock

A

o

USB 2.0

Syntax
INT is_SetPixel dock (HDS hCam | NT d ock)
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Pi xel O ock() |20
function instead (see also Obsolete functions|=7%).

i s_Set Pi xel O ock() sets the frequency used to read out image data from the sensor (pixel clock frequency).
Due to an excessive pixel clock for USB cameras, images may get lost during the transfer. If you change the pixel
clock on-the-fly, the current image capturing process will be aborted.

Some sensors allow a higher pixel clock setting when if binning or subsampling is activated. If you set a higher
pixel clock and then reduce the binning/subsampling factors again, the driver will automatically select the highest
possible pixel clock for the new settings.

Changes to the image geometry or pixel clock affect the value ranges of the frame rate and exposure time. After
executing i s_Set Pi xel C ock(), calling the following functions is recommended in order to keep the defined
camera settings:

e i s SetFraneRat e() [0
* i s_Exposure() [
* If you are using the DCx Camera’s flash function: i s_1 Q() [2s0]

Input parameters

hCam Camera handle
Cl ock Pixel clock frequency to be set (in MHz)

I S _ GET_PI XEL_CLOCK Returns the current pixel clock

| S_GET_DEFAULT_PI XEL_CLK
|' S GET_PI XEL_CLOCK | NC

Return values

When used with
| S GET_PI XEL_CLOCK

When used with

IS GET_DEFAULT_PI XEL_CLK

| S CANT _COVMUNI CATE_W TH_DRI VER
I S CANT_OPEN _DEVI CE

I S | NVALI D CAMERA TYPE

| S_| N\VALI D_CAVERA HANDLE
|'S_| N\VALI D_MODE
| S_| NVALI D_PARAVETER

|'S_| O REQUEST FAI LED

Returns the default pixel clock
Returns the pixel clock increment

Current setting
Default setting

Communication with the driver failed because no driver
has been loaded.

An attempt to initialize or select the camera failed (no
camera connected or initialization error).

The camera type defined in the .ini file does not match
the current camera model.

Invalid camera handle
Camera is in standby mode, function not allowed

One of the submitted parameters is outside the valid
range or is not supported for this sensor or is not
available in this mode.

An 10 request from the uc480 driver failed. Possibly the
versions of the uc480_api . dl | (API) and the driver file
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(uc480_ushb. sys) do not match.

I S _NO_SUCCESS General error message

I S_NOT_CALI BRATED The camera does not contain any calibration data.

I S_NOT_SUPPORTED The camera model used here does not support this
function or setting.

I S NULL_PO NTER Invalid array

I S_SUCCESS Function executed successfully

I S TI MED_OUT A timeout occurred. An image capturing process could
not be terminated within the allowable period.

Related functions

e is_Set Optimal CaneraTi mi ng() [
* i s Set FranmeRat e() [

* i s_Exposure() [

* i s_Set Aut oPar anet er () |9

* i s_SetBi nni ng() [=0

* i s Set SubSanpl i ng() [sn

*is_AO () [
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4.5.47 is_ShowDDOverlay

a A

USB 2.0 -

Syntax
I NT i s_ShowDDOverlay (H DS hCam

Description

This function is obsolete and should not be used anymore. We recommend to use the i s _Di r ect Render er ()
198 function instead (see also Obsolete functions|75).

In DirectDraw BackBuffer mode, i s_ShowDDOver | ay() displays the overlay, i.e. the most recent data stored in
the overlay buffer. With some graphics cards, overlay display may reduce the frame rate.

Input parameters

hCam ICamera handle

Return values

| S_SUCCESS Function executed successfully
I S NO SUCCESS General error message

Related functions

e i s_HideDDOver | ay() |5

* i s _Disabl eDDOver | ay() |z
* i s_Enabl eDDOver | ay() |4
® i s Get DDOvI Surface() o
* i s_SetDi spl ayMde() |2
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4.5.48 is_StealVideo

8!

USB 2.0

Syntax
INT is_Steal Video (H DS hCam | NT Wit)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()
1081 function instead (see also Obsolete functions|s7%).

Using i s_St eal Vi deo(), you can initiate the extraction of an image from the DirectDraw image data stream.
The extracted image is written to the active image memory. The data includes the color format set with the
i s_Set Col or Mbde() [« function.

You can use the i s_Prepar eSt eal Vi deo() |42 function to specify to remove the image from the DirectDraw
data stream or to copy it. If you set the copy option, the image will both be displayed using DirectDraw and copied
to the currently active image memory.

See also the Events in Live Mode figure in the Event handling |11 section.

Attention

This function is not supported in Direct3D mode.

Input parameters

hCam Camera handle

= Wit

IS WAIT The function waits until the image save is complete.
| S_DONT_WAI'T The function returns immediately.

Return values

| S_SUCCESS Function executed successfully
I S NO SUCCESS General error message

Related functions

e i s _PrepareSteal Vi deo() |42

* i s_SetDi spl ayMde() |22

* i s_Set Col or Mbde() [s]

*is Al ocl mgeMen() |7

* is Setl|mageMen() [s=n

* is Set Al l ocat edl mageMend( ) zoh
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4.5.49 is_UnlockDDMem

8!

USB 2.0

Syntax
I NT is_Unl ockDDMem (HI DS hCam)
Description

Attention

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()
1981 function instead (see also Obsolete functions| 7).

Using i s_Unl ockDDMen( ), you can unlock the image memory in the DirectDraw modes. This results in a refresh
of the BackBuffer contents on the screen.

Input parameters

hCam Camera handle

Return values

| S_SUCCESS Function executed successfully
I S _NO_SUCCESS General error message

Related functions

* is_LockDDVen() [ao

* i s_LockDDOver | ayMeny) [ 4ol

* i s_Unl ockDDOver | ayMen() [4®
* i s LockSeqBuf () [zl

* i s_Unl ockSeqBuf () [

* i s_Updat eDi spl ay() [0
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4.5.50 is_UnlockDDOverlayMem

H 3

USB 2.0 -

Syntax
INT is_Unl ockDDOver | ayMem (H DS hCam
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Di r ect Render er ()
1081 function instead (see also Obsolete functions|s7%).

Using i s_Unl ockDDOver | ayMen(), you can unlock the overlay buffer in DirectDraw BackBuffer mode. This
results in an overlay buffer refresh on the screen, provided that the overlay display was enabled using
i s_ShowDDOver | ay() [

Input parameters

hCam Camera handle

Return values

| S_SUCCESS Function executed successfully
I S _NO_SUCCESS General error message

Related functions

e is_LockDDOver | ayMer() [0

* i s_Unl ockDDOver | ayMen() [«
* i s_LockDDMen) [

* i s Unl ockDDVem() [

* i s LockSeqBuf () [z

* i s_Unl ockSeqgBuf () [=s#

* i s_Updat eDi spl ay() [
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4.5.51 is_UpdateDisplay

List
i

§a-
an

8!

USB 2.0

Syntax
INT is_UpdateDi splay (H DS hCam
Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Direct Renderer ()
1981 function instead (see also Obsolete functions| 7).

Using i s_Updat eDi spl ay(), you can manually update the screen output in the DirectDraw modes. In normal
operation, the driver performs updates automatically. There may be cases, however, where a manual update of the
screen output is necessary.

Input parameters

hCam Camera handle

Return values

| S_SUCCESS Function executed successfully
I S _NO_SUCCESS General error message

Related functions

* i s_SetDi spl ayMbde() [=22

* i s_LockDDOver | ayMeny) [ 4ol

* i s _Unl ockDDOver | ayMen() [l
* is_LockDDVem() [l

i s_Unl ockDDMem() [
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4.6 Programming Notes

Parameter Validity

Functions that refer to an initialized camera have the camera handle H DS hCam as the first parameter. All
parameters that are set using these functions remain valid for as long as the handle is valid, that is, until you close
the corresponding camera or exit the program. The next time you open the camera, it is initialized with the defaults
again.

All input parameters of a function have to be initialized with valid values before the function is called; this also
applies to parameters that are not used. Variables can be preset with '0', for example. For unused parameters, the
NULL pointer has to be passed.

The uc480.h header file

The uc480. h header file contains all the definitions and constants needed for the uc480 API. After the installation
of the uc480 drivers you will find this file in the directory:
® Windows: C. \ Program Fi | es\ Thor| abs\ DCx Caner as\ Devel op\i ncl ude

® Linux:/usr/incl ude

Note on older functions

If it is necessary to continue working with the older functions, it is possible to add the uc480_depr ecat ed. h
header file additionally to the uc480. h header file. The uc480_depr ecat ed. h header file contains all obsolete
function definitions and constants which are no longer part of the uc480. h header file.

See also:
e Programming in C / C++/ash

e Programming in C#/ash)
e Programming in VB.NET [4s3)
e Programming in Delphil s3]

e Programming with ActiveX| a5

e Thread programming/ss3

4.6.1 Programming in C/C++

For programming with the uc480 API, we suggest to use the C/C++ programming language. This programming
language offers efficient access to all functions of the uc480 API. Enabling access to image memory contents
through pointers, C/C++ is especially suitable for image processing applications.

Most of the uc480 sample programs were created in Microsoft Visual Studio using the C++ programming language.
Hint

We suggest that you keep the function libraries (DLL, AX and OCX files) in the default directory. After the
installation, these files reside e.g. under Window (32 bit) in C: \ W ndows\ Syst enB82\ .

Copying these files to other locations may result in version conflicts.

Required Files

In order to access the uc480 API, make sure to include the following files in your project:

* Header file: uc480. h

® Lib file: uc480_api.lib

¢ Function library (DLL): uc480_Api . dl |

In order to access the DCx Camera AVI functions, make sure to include the following files in your project:
* Header file: uc480_tools.h

¢ Lib file: uc480 _tools.lib
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® Function library (DLL): uc480_t ool s. dl |

In order to access the uc480 DirectShow functions, make sure to include the following files in your project:
* Header file: uc480Capturelnterface.h

* DirectShow interface: uc480capture.ax

Programming under Linux
In order to access the uc480 API, make sure to include the following files in your project:
* Header file: uc480.h

e Library: | i buc480_api . so

4.6.2 Programming in C#

We suggest to use the C# programming language for the creation of visualization applications. While it is possible
to access image memory contents, doing so is more tedious than in C/C++ due to the 'managed code'. To access
image memory contents in C#, you can use 'unsafe code' or the 'Marshall class'. Some system-level functions,
such as Windows event handling, can be integrated using the Windows API.

The uc480 SDK includes sample programs for programming with Microsoft Visual Studio in the C# programming
language.

Required Files

In order to access the uc480 API in C#, make sure to include the following files in your project:

¢ Header file: uc480. cs

¢ Function library (DLL): uc480_Api . dl |

In order to access the uc480 AVI functions in C#, make sure to include the following files in your project:
* Header file: uc480_t ool s. cs

¢ Function library (DLL): uc480_t ool s. dl |

Hint
We suggest that you keep the function libraries (DLL, AX and OCX files) in the default directory. After the
installation, these files reside e.g. under Window (32 bit) in C: \ W ndows\ Syst enB2\ .

Copying these files to other locations may result in version conflicts.

4.6.3 Programming in VB.NET

We suggest to use the Visual Basic programming language for the creation of applications which are exclusively
used for visualization purposes. The access to image memory contents is extremely tedious due to the missing
pointer arithmetics.

We suggest to use the uc480 ActiveX component| 5 when programming in VB.Net. The uc480 SDK includes a
sample program for programming with Microsoft Visual Studio in the VB.NET programming language using the
uc480 ActiveX component.

The constants can be looked up in the uc480. h file.

4.6.4 Programming in Delphi

The uc480 SDK does not provide direct integration of the uc480 API for the Delphi programming language. In order
to use the uc480 API in Delphi, you need to create separate header files. We suggest to use the uc480 ActiveX
component (see also Programming with ActiveX) «3 when programming in Delphi.

To use the uc480_api . dl | in Delphi, the cdecl calling convention has to be used.

Hint
We suggest that you keep the function libraries (DLL, AX and OCX files) in the default directory. After the
installation, these files reside e.g. under Window (32 bit) in C: \ W ndows\ Syst enB82\ .

Copying these files to other locations may result in version conflicts.
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4.6.5 Programming with ActiveX

The uc480 SDK comes with an ActiveX component that allows you to use almost all functions of the DCx Camera.
Programming the uc480 ActiveX component is described in the uc480 ActiveX Manual. After the installation, you
will find this manual in the C: \ Pr ogr arms\ uc480\ Hel p directory.

ActiveX is only available on Windows systems.
Required Files

In order to access the uc480 ActiveX component, make sure to include the following file in your project:
® ActiveX control: uc480Cam ocx

Hint
We suggest that you keep the function libraries (DLL, AX and OCX files) in the default directory. After the
installation, these files reside e.g. under Window (32 bit) in C: \ W ndows\ Syst enB2\ .

Copying these files to other locations may result in version conflicts.

4.6.6 Thread Programming

In general, the uc480 API is thread-safe. This means that the uc480 API can be accessed by multiple threads
simultaneously. Simultaneous attempts to call the same function are recognized and prevented by the driver.

Multi-threading

We recommend that you call the following functions from one thread per camera in order to avoid unpredictable
behavior of the application.

* i s_lnitCanera() [5
* i s_SetDi spl ayMde() [=22
*is ExitCanera() [z

Using USB cameras under Windows

The following events require a Windows message loop. This message loop has to be executed by the thread that
loads the uc480 APIl. The message loop is usually provided by the application window. In some cases, the
message loop might not be created automatically (e.g. in console applications). In this case you will need to
implement the message loop yourself.

This applies to the following uc480 events:

| S_SET_EVENT_REMOVED

® | S SET_EVENT_REMOVAL

® | S SET_EVENT_DEVI CE_RECONNECTED

®* | S SET_EVENT_NEW DEVI CE
If no message loop exists, a USB camera will not be automatically detected after reconnecting.
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4.7 Lists

e Complete list of all return values| st

e Error codes of AVI functions| «s?

e Linux: not supported functions 47

4.7.1 Complete List of All Return Values

No
-1

11
12
15
16
17

18

32

49
50
51
52
53
108

112
113

117

118

119

120
122

123

Error

I S NO_SUCCESS

| S_SUCCESS

I S | NVALI D_CAVERA HANDLE

| S | O REQUEST FAI LED

| S_CANT_OPEN_DEVI CE

| S_CANT_OPEN_REG STRY

| S_CANT_READ_REG STRY

| S_NO_| MAGE_MEM ALLOCATED

| S_CANT_CLEANUP_MEMORY

| S_CANT_COVMUNI CATE_W TH_DRI VER

| S_FUNCTI ON_NOT_SUPPORTED_YET

| S_| N\VALI D_CAPTURE_MODE

|'S_I N\VALI D_MEMORY_POI NTER
| S_FI LE_WRI TE_OPEN_ERROR

| S_FI LEREAD_OPEN_ERROR

| S_FI LE_READ_| NVALI D_BWP_I D

| S_FI LE_READ_| NVALI D_BMP_SI ZE
| S_NO_ACTI VE_| MG_MEM

| S SEQUENCE_LI ST_EMPTY
| S_CANT_ADD_TO SEQUENCE

| S_SEQUENCE_BUF_ALREADY_LOCKED
|'S_| N\VALI D_DEVI CE_I D
|'S_| N\VALI D_BOARD | D

| S_ALL_DEVI CES_BUSY
|'S_TI MED_OUT

| S_NULL_PO NTER

Description
General error message
Function executed successfully

Invalid camera handle

Most of the uc480 SDK functions expect the
camera handle as the first parameter.

An IO request from the uc480 driver failed. Possibly
the versions of the uc480_api . dl | (API) and the
driver file (uc480_usb. sys) do not match.

An attempt to initialize or select the camera failed
(no camera connected or initialization error).

Error opening a Windows registry key

Error reading settings from the Windows registry
The driver could not allocate memaory.

The driver could not release the allocated memory.

Communication with the driver failed because no
driver has been loaded.

The function is not supported yet.

The function can not be executed in the current
camera operating mode (free run, trigger or
standby).

Invalid pointer or invalid memory ID

File cannot be opened for writing or reading.
The file cannot be opened.

The specified file is not a valid bitmap file.

The bitmap size is not correct (bitmap too large).

No active image memory available. You must set
the memory to active using the i s_Set | mageMem
() function or create a sequence using the

i s_AddToSequence() function.

The sequence list is empty and cannot be deleted.

The image memory is already included in the
sequence and cannot be added again.

The memory could not be locked. The pointer to the
buffer is invalid.

The device ID is invalid. Valid IDs start from 1 for
USB cameras, and from 1001 for GigE cameras.

The board ID is invalid. Valid IDs range from 1
through 255.

All cameras are in use.

A timeout occurred. An image capturing process
could not be terminated within the allowable period.

Invalid array
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No
125

127
129
139

140

145

148

151

152

153
154

155

156
157

158
159

160

161

162

163
164
165
166
167
168
169
170
171
172
173
174
175

Error
I S_| NVALI D_PARAMETER

| S_OUT_OF_MEMORY
| S_ACCESS_VI OLATI ON
| S_NO_USB20

| S CAPTURE_RUNNI NG

| S_| MAGE_NOT_PRESENT
| S TRI GGER_ACTI VATED
| S CRC_ERROR

| S NOT_YET_RELEASED

| S_NOT_CALI BRATED
| S_WAI TI NG_FOR_KERNEL

| S_NOT_SUPPORTED

| S_TRI GGER_NOT_ACTI VATED
| S_OPERATI ON_ABORTED

| S_BAD_STRUCTURE_SI ZE
|'S_| N\VALI D_BUFFER_SI ZE

I'S_I NVALI D_PI XEL_CLOCK
| S_I N\VALI D_EXPOSURE_TI ME
| S_AUTO_EXPOSURE_RUNNI NG

| S_CANNOT_CREATE_BB_SURF
| S_CANNOT_CREATE_BB_M X

|' S BB_OVLMEM NULL

| S_CANNOT_CREATE_BB_OVL

| S_NOT_SUPP_I N_OVL_SURF_MODE
|'S_| NVALI D_SURFACE

| S_SURFACE_LOST

| S RELEASE_BB_OVL_DC

| S_BB_TI MER_NOT_CREATED

| S BB_OVL_NOT_EN

|'S ONLY_I N_BB_MODE

| S_| N\VALI D_COLOR_FORVAT

|'S_I NVALI D_VB_BI NNI NG_MODE

Description

One of the submitted parameters is outside the
valid range or is not supported for this sensor or is
not available in this mode.

No memory could be allocated.
An internal error has occured.

The camera is connected to a port which does not
support the USB 2.0 high-speed standard.

Cameras without a memory board cannot be
operated on a USB 1.1 port.

A capturing operation is in progress and must be
terminated before you can start another one.

The requested image is not available in the camera
memory or is no longer valid.

The function cannot be used because the camera is
waiting for a trigger signal.

A CRC error-correction problem occurred while
reading the settings.

This function has not been enabled yet in this
version.

The camera does not contain any calibration data.

The system is waiting for the kernel driver to
respond.

The camera model used here does not support this
function or setting.

The function is not possible as trigger is disabled.

The dialog was canceled without a selection so that
no file could be saved.

An internal structure has an incorrect size.

The image memory has an inappropriate size to
store the image in the desired format.

This setting is not available for the currently set
pixel clock frequency.

This setting is not available for the currently set
exposure time.

This setting cannot be changed while automatic
exposure time control is enabled.

The BackBuffer surface cannot be created.

The BackBuffer mix surface cannot be created.
The BackBuffer overlay memory cannot be locked.
The BackBuffer overlay memory cannot be created.
Not supported in BackBuffer Overlay mode.

Back buffer surface invalid.

Back buffer surface not found.

Error releasing the overlay device context.

The back buffer timer could not be created.

The back buffer overlay was not enabled.

Only possible in BackBuffer mode.

Invalid color format

Mono binning/mono sub-sampling do not support
automatic white balance.
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No

176
177
178

179
180

181
182

183
184

185
186
187

188
189
190
191
192

193

194
195

196

197
198

199

200
201
202

203
204
205

Error

I S_I NVALI D_I 2C_DEVI CE_ADDRESS
| S COULD_NOT_CONVERT

| S TRANSFER ERROR

| S_PARAMETER_SET_NOT_PRESENT
|'S_| NVALI D_CAVERA_TYPE

| S I N\VALI D_HOST_| P_HI BYTE
|'S_CM NOT_SUPP_| N_CURR_DI SPLAYMODE

'S NO I R_FILTER
| S_STARTER_FW UPLOAD NEEDED

| S DR LI BRARY_NOT_FOUND
| S_DR_DEVI CE_OUT_OF MEMORY
| S DR_CANNOT _CREATE_SURFACE

| S_DR_CANNOT _CREATE_VERTEX_BUFFER
| S DR_CANNOT _CREATE_TEXTURE

| S_DR_CANNOT _LOCK_OVERLAY_SURFACE

| S DR_CANNOT_UNLOCK_OVERLAY SURFACE
|' S DR_CANNOT_GET_OVERLAY_DC

| S DR_CANNOT_RELEASE_OVERLAY_DC

| S_DR_DEVI CE_CAPS_| NSUFFI Cl ENT
| S_| NCOVPATI BLE_SETTI NG

|' S DR_NOT_ALLOWED I LE_DC | S_ACTI VE

| S_DEVI CE_ALREADY_PAI RED
| S_SUBNETMASK_M SMATCH

| S SUBNET_M SMATCH

|'S_I NVALI D_I P_CONFI GURATI ON
| S_DEVI CE_NOT_COMPATI BLE
| S_NETWORK_FRAVE_SI ZE_| NCOVPATI BLE

| S_NETWORK_CONFI GURATI ON_I NVALI D
| S_ERROR_CPU_| DLE_STATES_CONFI GURATI ON
| S_DEVI CE_BUSY

Description
Invalid I°C device address
The current image could not be processed.

Transfer error. Frequent transfer errors can mostly
be avoided by reducing the pixel rate.

Parameter set is not present.

The camera type defined in the .ini file does not
match the current camera model.

Invalid HIBYTE of host address

The color mode is not supported in the current
display mode.

No IR filter available

The camera's starter firmware is not compatible
with the driver and needs to be updated.

The DirectRenderer library could not be found.
Not enough graphics memory available.

The image surface or overlay surface could not be
created.

The vertex buffer could not be created.
The texture could not be created.

The overlay surface could not be locked.
The overlay surface could not be unlocked.

Could not get the device context handle for the
overlay.

Could not release the device context handle for the
overlay.

Function is not supported by the graphics hardware.

Because of other incompatible settings the function
is not possible.

A device context handle is still open in the
application.

The device is already paired.

The subnet mask of the camera and PC network
card are different.

The subnet of the camera and PC network card are
different.

The configuration of the IP address is invalid.
The device is not compatible to the drivers.

The settings for the image size of the camera are
not compatible to the PC network card.

The configuration of the network card is invalid.
The configuration of the CPU idle has failed.

The camera is busy ad cannot transfer the
requested image.
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4.7.2 Error Codes of AVI Functions

No. Error Description

300 IS AVI _NO ERR Function executed successfully.

301 | S AVI_ERR I NVALID FI LE The file has no valid AVI format.

302 I S_AVI _ERR _NEW FAI LED No memory could be allocated for the AVI file.

303 | S AVI _ERR CREATESTREAM No AVI stream could be created.

304 I S_AVI _ERR PARAMETER One of the submitted parameters is outside the
valid range.

305 I S_AVI _ERR NO CODEC AVAI L The maximum number of instances allowed in this
system has been reached. It is not possible to
create another instance.

306 IS_AVI_ERR INVALID_ I D The indicated AVI instance could not be found.
Either the AVI ID is invalid or the instance has
already been deleted using i savi _Exi t AVI () [s62.

307 I S_AVI _ERR COVPRESS The last image compression failed.

309 I S AVI _ERR _CAPTURE_RUNNI NG Another capturing operation is in progress or an AVI
file is still open.

310 I'S_AVI _ERR_CAPTURE_NOT_RUNNI NG No capturing operation is running or no AV file is
opened.

311 I S AVI _ERR PLAY_RUNNI NG A playback is already running.

312 I S AVI _ERR PLAY_NOT_RUNNI NG No playback is running.

313 IS AVI_ERR WRI TE_| NFO The AVI file could not be modified.

314 I'S AVI _ERR | NVALI D_VALUE The g parameter is outside the range of 1...100.

315 IS AVI_ERR ALLOC MEMORY No memory could be allocated.

316 IS AVI_ERR I NVALI D CM The submitted color mode is not supported for AVI
capturing.

317 I'S_AVI _ERR_COWPRESSI ON_RUN The current image could not be processed since
compression is still in progress.

318 I S_AVI _ERR I NVALI D_SI ZE The submitted size is invalid.

319 I'S AVI _ERR | NVALI D_PCOSI TI ON The submitted position is invalid.

320 IS AVI_ERR | NVALI D_UEYE No DCx camera was found.

321 I S_AVI _ERR _EVENT_FAI LED The event could not be initialized. The Windows
Set Event function failed.

4.7.3 Linux: Not Supported Functions

The following uc480 API functions are not supported by the Linux driver version 4.20 and older:

i s_Direct Render er () (1)

i s_Get Col or Dept h() [2s

i s_Get DO() [ae8)

i s_Rel easeDC() [0

i s_Render Bi t map() [27

i s_Set Di spl ayMode() [

i s_Set Di spl ayPos() a5

i s_Set Hand() [45)

i s_Set Opti mal Camer aTi ni ng() [
i s_Updat eDi spl ay() [0
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5 Specifications

This chapter lists the specifications of the available DCx camera models.
* Model comparison| s

e Camera and sensor datalsso!

 Mechanical specifications| +>)

* Electrical specifications| "

e Accessories|sh
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5 Specifications

5.1 Model Comparison

The following table outlines the key features of DCx camera series for direct comparison (see also the DCx
Camera Family| 141 chapter).

Doc1ose pcuzsex
Sensor Type CMOS CCD CMOS CMOS
Objective Mount CS (C% C c C
EMC compliance CEB CEA CEB CEA
FCCB FCCA FCCA FCCA
Yg’g’lg"zz{gm] 44 X 44 X 25.6 32 x(g;l;)30.2 32 x 34 x 30.2 29 x 29 x 29
Mounting holes
bottom 1 2 2 2
top 0 3 3 3
side 0 3 3 3
Thread diameter 1/4" (#8-32, M4)*) #8-32, M4 #8-32, M4 1/4" (#8-32, M4)*)
Adjustable flange back + i . )
distance
IP_protection class| s 30 30 30 30
Interface USB 2.0 USB 2.0 USB 2.0 322 28
Power supply USB USB USB USB
Lockable connector - + + +
I/O connector 10-pin connector | 9-pin micro D-SUB | 9-pin micro D-SUB 8-pin HR25
Optocoupler for 1/0 -/ 1/1 VAR 1/1
Optocoupler speed - 100 ps 100 ps High (trigger)
Max. cable length (m) 5 5 5 5
Dig. I/O/GPIO 0/0/0 1/1/0 1/1/0 1/1/2
PWM - - - +
RS-232 - - - + (GPIO)
I2C bus - - - -
Hot pixel correction Software Software Software Hardware
Color calculation Software Software Software Hardware
Hardware: Dig. _ ) - +
Subsampling/Binning
Bit depth: Internall 8/8 8/8 8/8 16/16
LUT: Internal/ transferred - - - 12/12
M e otk MR AL | g o 43
Max. data rate (MBytes/s) 38 38 38 300

*) with supplied adapter
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5.2 Model Naming Conventions

In the table below, you will find an overview of all the models in the DCx camera series.

Short for " Digital Camera
C CMOS

CMOS Global Shutter
15/16 CMOS Rolling Shutter

CCD Progressive Scan
CMOS Global Shutter, USB3

1024 x 768 (0.78 MPixel)
1280 x 1024 (1.30 MPixel)

M Monochrome sensor
C Color sensor
N Near Infrared sensor

5.3 Camera and Sensor Data

In this chapter the technical properties of the sensors are listed. You can look up e.g. binning factors. Also you will
find the parameters for the different interfaces.

Cameras with CMOS sensors

» DCC1240x / DCC3240x st}

e DCC1545M 44

* DCC1645C ss6)

Cameras with CCD sensors

* DCU223x| st

* DCU224x | +701

The diagrams shown in the sensor specifications section indicate the relative sensitivities of the DCx Cameras in
the spectral range. Therefore, the characteristic curves cannot be compared to each other.
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5.3.1 DCC1240x / DCC3240x

Sensor specification

Sensor type CMOS

Shutter system Electronic global and rolling shutter
Characteristic Linear

Readout mode Progressive scan
Resolution class SXGA

Resolution 1280 x 1024 pixels (1.3 Megapixel)
Aspect ratio 5:4

Bit depthl 41} 10 bits *8

Optical sensor class 1/1.8 inch

Exact sensitive area 6.784 mm x 5.427 mm

Exact optical sensor diagonal 8.69 mm (1/1.84 inch)

Pixel size 5.30 um, square

Micro lens shift[ 251 12°

Sensor name, monochrome e2v EV76C560ABT
Sensor name, color e2v EV76C560ACT
Sensor name, NIR ™7 e2v EV76C661ABT
Special features » Automatic hotpixel correction in the sensor, see i s_Hot Pi xel () 2651

* Multi AOI with 2 or 4 AOI, see Camera basics: AOI/ 35
e Sequence AOI

® Sensor internal image scaler, downscaling by factor 1...4, see
i s_Set Sensor Scal er () [ and uc480 Viewer: Size|97)

¢ Allows to switch between global and rolling shutter readout, see
i s_Devi ceFeat ure() [19%

Gain

Monochrome model (master gain) 4x

Color model (master / RGB) 4x [ 3.96x

Gain boost 2X

Camera timing DCC1240x DCC3240x
Pixel clock range (allowed/ MHz 7t035/351 5t085/851
recommended)

Max. pixel clock with subsampling/ MHz 851 851
binning

Frame rate (freerun mode) fps 25.8™2 60.0%2
Frame rate (trigger mode, 1 ms fps 24,72 56.9%
exposure)

Exposure time in freerun mode ms 0.009"2 to 20003 0.0092 to 20003
Exposure time in trigger mode ms 0.0092 to 2000"3 0.0092 to 20003
AOI

Mode Horizontal + Vertical™

AOI image width, step width Pixels 16 to 1280, 4 16 to 1280, 4
AOI image height, step width Pixels 4t0 1024, 2 4 t0 1024, 2
AOI position grid horizontal, vertical Pixels 2,2 2,2

AOI frame rate, 640 x 480 pixels fps 52.0 123.0
(VGA)

,(Agllz)frame rate, 320 x 240 pixels fps 98.0 229.0
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Binning
Mode Horizontal + Vertical™
Method H +V combined, mono/color binning,
H: additive. V: averaging

Factors 2X
Frame rate with 2x binning, 640 x fps 60.0 64.0
480 pixels (VGA)
Subsampling
Mode Scaler
Hardware trigger
Mode Asynchronous Asynchronous
Trigger delay with rising edge us 20 +0.25 3 +0.25%
Trigger delay with falling edge us 33 +0.25 21 +0.25"
Additive trigger delay (optional) ps 15pus..4s 15ps...4 s
Power consumption™

w 0.3t00.7 1.3

** Not yet defined.

*1 The maximum possible pixel clock frequency depends on the PC hardware used.

*2 Requires maximum pixel clock frequency.
*3 Requires minimum pixel clock frequency.

*4 Use of this function increases the frame rate.

*5 The power consumption depends on the sensor model and the pixel clock setting.

*6 Not yet confirmed
*7 DCC3240N only

*8 Only for USB3.0 transmission (DCC3240x), with USB2.0 - bit depth is 8 bit.

Please see also the DCC1240x / DCC3240x Application Notes| 631 chapter.
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5 Specifications

Relative sensor sensitivity

80 %
o %«_\\
e NIR
g 40 % N
2
ko)
5;_3 Monochrome
; 20 %
=
NN
e} \
0% | |

350 400 500 600 700 800 900 1000 1100
Wavelength (nm)
Sensor sensitivity of the DCC1240M (monochrome) / DCC3240x (monochrome and NIR)

80 %

60 %

40 %

20 %

Quantum efficiency (%)

350 400 500 600 700 800 900 1000 1100
Wavelength (nm)

0%-

Sensor sensitivity of the DCC1240C / DCC3240C
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5.3.2 DCC1545M

Sensor specification

Sensor type

CMOS

Shutter system

Electronic rolling shutter

Readout mode

Progressive scan

Resolution class SXGA

Resolution 1280 x 1024 pixels (1.31 Megapixel)
Aspect ratio 5:4

Bit depth | 411 10 bits

Optical sensor class 1/2 inch

Exact sensitive area

6.656 x 5.325 mm

Exact optical sensor diagonal

8.52 mm (1/1.88 inch)

Pixel size

5.20 um, square

Sensor name

Aptina MT9MO001 (monochrome)

Gain

Monochrome model (master gain) 13x

Analog gain boost 1.5x

Camera timing

Pixel clock range MHz 5t0 43"
Max. pixel clock with subsampling/ MHz 481
binning

Frame rate (freerun mode) fps 25.0%2
Frame rate (trigger mode, 1 ms fps 25.0%2
exposure)

Exposure time in freerun mode ms 0.0372 to 983"
Exposure time in trigger mode ms 0.0372 to 983"

AOI

Mode

Horizontal™ + Vertical™

AOI image width, step width Pixels 32101280, 4

AOI image height, step width Pixels 4t0 1024, 2

AOI position grid horizontal, vertical Pixels 4,2

AOI frame rate, 640 x 480 pixels (VGA) fps 84

Binning

Mode none
Subsampling

Mode Horizontal™ + Vertical™
Method H + V: Color subsampling
Factor 2x, 4x, 8x
Frame rate w/ 2x subsampling, 640 x fps 94

480 pixels

Frame rate w/ 4x subsampling, 320 x fps 258

240 pixels

Hardware trigger

Mode Asynchronous
Trigger delay with rising edge VE 22.0 +0.25
Trigger delay with falling edge us 40.3 £0.25
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Additive trigger delay (optional) ps 15ps..4s
Power consumption™

W 0.5t01.0

*1 The maximum possible pixel clock frequency depends on the PC hardware used.
*2 Requires maximum pixel clock frequency.

*3 Requires minimum pixel clock frequency.
*4 Use of this function increases the frame rate.
*5> The power consumption depends on the sensor model and the pixel clock setting.

Please see also the DCC1545M Application Notes| 661 chapter.

Relative sensor sensitivity
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Sensor sensitivity of the DCC1545M (monochrome)
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5.3.3 DCC1645C

Sensor specification

Sensor type

CMOS

Shutter system

Electronic rolling shutter

Characteristic

Linear

Readout mode

Progressive scan

Resolution class SXGA

Resolution 1280 x 1024 pixels (1.31 Megapixel)
Aspect ratio 5:4

Bit depthl 41 10 bits

Optical sensor class 1/3 inch

Exact sensitive area

4.608 x 3.686 mm

Exact optical sensor diagonal

5.90 mm (1/2.71 inch)

Pixel size

3.60 um, square

Micro lens shift| 251

25°

Sensor name

Aptina MT9M131 (color)

Gain

Color model (master/RGB) 4.27x [ 3.1x

Analog gain boost 2.0x

Camera timing

Pixel clock range MHz 5 to 40"

Max. pixel clock with subsampling/binning MHz 401

Frame rate (freerun mode) fps 25.0

Frame rate (trigger mode, 1 ms exposure) fps 24.9%2
Exposure time in freerun mode ms 0.037"2to0 10122
Exposure time in trigger mode ms 0.037"2to0 10122
AOI

Mode Horizontal™ + Vertical™
AOI image width, step width Pixels 32101280, 4

AOI image height, step width Pixels 4t0 1024, 2

AOI position grid horizontal, vertical Pixels 4,2

AOI frame rate, 1280 x 720 pixels (HD fps 34

720)

AOI frame rate, 800 x 600 pixels (SVGA) fps 61

Binning

Mode none
Subsampling

Mode Horizontal™ + Vertical™
Method H + V: Color subsampling
Factor 2x, 4x

Frame rate w/ 2x subsampling, 640 x 480 fps 89

pixels

Frame rate w/ 4x subsampling, 320 x 240 fps 263

pixels

Hardware trigger

Mode Asynchronous
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Trigger delay with rising edge us 180.9 +0.25
Trigger delay with falling edge us 199.3 £0.25
Additive trigger delay (optional) us 15ps..4s
Power consumption™

w 0.3t00.8

*1 The maximum possible pixel clock frequency depends on the PC hardware used.
*2 Requires maximum pixel clock frequency.
*3 Requires minimum pixel clock frequency.
*4 Use of this function increases the frame rate.
*5> The power consumption depends on the sensor model and the pixel clock setting.
Please see also the DCC1645C Application Notes| 661 chapter.

Relative sensor sensitivity

IR-Cut-Filter 650nm

500 600 700 800 900
Wavelength [nm]

Sensor sensitivity of the DCC1645C
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5.3.4 DCU223x

Sensor specification

Sensor type

CCD

Shutter system

Electronic global shutter

Characteristic

Linear

Readout mode

Progressive scan

Resolution class XGA

Resolution 1024 x 768 pixels (0.79 Megapixel)
Aspect ratio 4:3

Bit depthl 41 12 bits

Optical sensor class 1/3 inch

Exact sensitive area

4.762 x 3.571 mm

Exact optical sensor diagonal

5.95 mm (1/2.69 inch)

Pixel size

4.65 um, square

Sensor name, monochrome

Sony ICX204AL

Sensor name, color

Sony ICX204AK

Gain
Monochrome model (master gain) 10.47x
Color model (master/RGB) 7.59x/4.0x

Analog gain boost

2.0x (monochrome model only)

Camera timing

Pixel clock range (allowed/ MHz 5to 30/ 10 to 201
recommended)

Pixel clock for optimal image quality MHz 151

Max. pixel clock with subsampling/ MHz 30M
binning

Frame rate (freerun mode) fps 30.0%2
Frame rate (trigger mode, 1 ms fps 28.7%2
exposure)

Exposure time in freerun mode ms 0.030"to 773"
Exposure time in trigger mode ms 0.0302 to 10 min*®

AOI

Mode

Horizontal + Vertical™

AOI image width, step width Pixels 16 t0 1024, 4
Mono: AOI image height, step width Pixels 120to 768, 1
Color: AOI image height, step width Pixels 120to 768, 2
Mono: AOI position grid horizontal, Pixels 1,1
vertical

Color: AOI position grid horizontal, Pixels 2,2
vertical

AOI frame rate, 800 x 600 pixels fps 37
(SVGA)

AOI frame rate, 640 x 480 pixels fps 45
(VGA)

AOI frame rate, 320 x 240 pixels (CIF) fps 78
Binning

Mode Vertical™
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Method V: Monochrome binning, additive
Factor 2x, 3%, 4x
Frame rate with 2x binning, 1024 x fps 53
384 pixels
Frame rate with 3x binning, 1024 x fps 71
256 pixels
Frame rate with 4x binning, 1024 x fps 85
192 pixels
Subsampling
Mode
Hardware trigger
Mode Asynchronous
Trigger delay with rising edge us 39.5+2.6
Trigger delay with falling edge us 57.9+2.6
Additive trigger delay (optional) us 15pus..4s
Power consumption™

| W 1.0t0 1.7

*1 The maximum possible pixel clock frequency depends on the PC hardware used.

*2 Requires maximum pixel cloc

k frequency.

*3 Requires minimum pixel clock frequency.

*4 Use of this function increases the frame rate.

*5 The power consumption depends on the sensor model and the pixel clock setting.
Please see also the DCU223x Application Notes| 66 chapter.

Relative sensor sensitivity

IR-Cut-Filter 650nm

IR-Cut-Filter 650nm

blue

400 500 600

700 800

900

Wavelength [nm]
Sensor sensitivity of the DCU223M (monochrome)

400

500 600 700 800

900

Wavelength [nm]

Sensor sensitivity of the DCU223C (Color)
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5.3.5 DCU224x

Sensor specification

Sensor type

CCD

Shutter system

Electronic global shutter

Characteristic

Linear

Readout mode

Progressive scan

Resolution class

SXGA

Resolution 1280 x 1024 pixels (1.31 Megapixel)
Aspect ratio 5:4

Bit depthl 41 12 bits

Optical sensor class 1/2 inch

Exact sensitive area

5.952 x 4.762 mm

Exact optical sensor diagonal

7.62 mm (1/2.1 inch)

Pixel size

4.65 um, square

Sensor name, monochrome

Sony ICX205AL

Sensor name, color

Sony ICX205AK

Gain
Monochrome model (master gain) 13.66x
Color model (master/RGB) 8.9/4.0x

Analog gain boost

2.0x (monochrome model only)

Camera timing

Pixel clock range (allowed/ MHz 5to0 30/ 10 to 20"
recommended)

Pixel clock for optimal image quality MHz 141

Max. pixel clock with subsampling/ MHz 301

binning

Frame rate (freerun mode) fps 15.0%

Frame rate (trigger mode, 1 ms fps 17.0%
exposure)

Exposure time in freerun mode ms 0.066 to 1360
Exposure time in trigger mode ms 0.066"2 to 10 min*3
AOI

Mode Horizontal + Vertical™
AOI image width, step width Pixels 16 t0 1280, 4
Mono: AOI image height, step width Pixels 120 to 1024, 1
Color: AOI image height, step width Pixels 120 to 1024, 2
Mono: AOI position grid horizontal, Pixels 1,1

vertical

Color: AOI position grid horizontal, Pixels 2,2

vertical

AOI frame rate, 1024 x 768 pixels (XGA) fps 18

AOI frame rate, 640 x 480 pixels (VGA) fps 28

AOI frame rate, 320 x 240 pixels (CIF) fps 38

Binning

Mode Vertical™
Method V: Monochrome binning, additive
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Factor 2X, 3X, 4x
Frame rate with 2x binning, 1280 x 512 fps 23
pixels
Frame rate with 3x binning, 1280 x 340 fps 28
pixels
Frame rate with 4x binning, 1280 x 256 fps 31
pixels
Subsampling
Mode Vertical™
Method V: Color subsampling
Factor 4x
Frame rate w/ 4x subsampling, 1280 x fps 31
256 pixels
Hardware trigger
Mode Asynchronous
Trigger delay with rising edge ps 39.9+25
Trigger delay with falling edge us 57.7+25
Additive trigger delay (optional) ps 15ps..4s
Power consumption™

wW l1to21

*1 The maximum possible pixel clock frequency depends on the PC hardware used.

*2 Requires maximum pixel clock frequency.

*3 Requires minimum pixel clock frequency.

*4 Use of this function increases the frame rate.

*5> The power consumption depends on the sensor model and the pixel clock setting.
Please see also the DCU224x Application Notes| 66 chapter.

Relative sensor sensitivity

1 IR-Cut-Filter 650nm 1 IR-Cut-Filter 650nm

red

blue

400 500 600 700 800 900 400 500 600 700 800 900
Wavelength [nm] Wavelength [nm]
Sensor sensitivity of the DCU224M (monochrome) Sensor sensitivity of the DCU224C (color)
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5.4 Mechanical Specifications

e DCU223x, DCU224x] 75
e DCC1545M, DCC1645C| 4%
e DCC1240x, DCC3240x| +7a1

General

¢ Flange back distance/ s

e Position accuracy of the sensor]| 40!

Filter glasses4sb)
Ambient conditions | s
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DCx Cameras
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5.4.3 DCC3240x
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5.4.4 DCC1545M, DCC1645C
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5.4.5 Flange Back Distance

e Calculating the flange back distance!+

e Maximum immersion depth for lenses|+#)

5.4.5.1 Calculating the Flange Back Distance

To correctly determine the flange back distance of a DCx camera, you need to consider the distance between the
lens flange and the active area of the sensor and, additionally, the type and thickness of any materials inserted into

the optical path.

The "distance in air" between the threaded flange and the active area is 17.526 mm with C-mount lenses and
12.526 mm with CS-mount lenses.

This "mechanical distance" can change due to the material-specific refractive index of the inserted materials. The
glass cover of the sensor and all filters inserted into the optical path (see Filter types| 4 table) must be taken into
account in the calculation.

Filter
(optional)

Calculating the flange back distance (schematic illustration)

Designation Description

a Distance from threaded flange to active sensor area (flange back distance)
17.526 mm™! for C-mount
12.526 mm™ for CS-mount

X Distance from threaded flange to PCB

e Distance from active sensor area to PCB

d Thickness of the glass cover of the sensor

f Filter thickness (optional)

n Refractive index

h Maximum sensor height above the PCB

*1 This distance describes the equivalent in air (see introduction above)
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Hint
You can use the following formula to calculate the mechanical flange back distance:
dx (ng.’ass - 1) fx (nﬁ.’rer - 1)

X=a+ + +e
n

glass n filter

The tolerances for the position accuracy of DCx camera sensors are given in the Position accuracy| 5 chapter.

Calculating the flange back distance for DCx Cameras with C-mount

Flange to active
sensor area

Active sensor Flange to active | Sensor height

Thickness sensor

Camera model area to PCB 3 : sensor area with | above the PCB
glass [mm] without filter glass| ~.
[mm] filter glass [mm] [mm]
[mm]

Designation d e X' X h
CMOS
DCC1240x / 0.550 1.130 18.840 19.190 2.530
DCC3240x] 46t
CCD
DCU223x | 8} 0.750 2.810 20.590 20.930 4.780
DCU224x | 47b) 0.750 2.810 20.590 20.930 4.830

Calculation example: Ul-154x-xx with IR-cut filter
(a=17.526 mm, d = 0.525 mm, nGlass = 1.50, f = Imm, nFilter = 1.53; see Filter types| s table)

0.525mmx(1.50-1) 1.00mmx(1.53—1)

x=17.526 mm+ +
1.50 1.53

+1.27mm=19.32mm

Calculating the flange back distance for DCC1545M and DCC1645C cameras with CS-mount

For these cameras with CS-mount, the flange back distance is only 12.526 mm.

Threaded | Flange to active

Thickness | Active sensor Flange to active | Sensor height

Camera model sensor area to PCB flgr;%\e/eto \?v?tﬁ)?jrt z%:teea: sensor area with| above the PCB
glass [mm] [mm] g glass[mm] filter glass [mm] [mm]
Designation d e a X X' h
DCC1545M| s6a) 0.525 1.270 13.23 15.95 17.50 2.480
DCC1645C | 456 0.550 1.400 13.10 16.08 17.63 2.500

5.4.5.2 Maximum Immersion Depth for Lenses

Some C-mount lenses reach deep into the camera flange. This may cause the lens to push against the back of the
filter glass inside the camera or even make it impossible to screw in the lens.

The table below indicates the maximum possible immersion depth for each DCx camera model. The actual
immersion depth of a lens is given in the relevant data sheet. As lens parts with a small diameter are allowed to
reach deeper into the camera flange, the immersion depths are specified based on the diameter.

Beside the immersion depth also the back focal length has to be considered, that means the distance between the
last lens and the sensor (named "bfl" in the image below). The back focal length can be calculated for C-mount with
the following formula:

bfl =17,526— x

x stands for the maximum immersion depth (see table below).
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bfl

1]

A
B
acC

——

Camera front (sectional view)

Front Panel of the DCU223x / DCU224x housing

Models introduced before 2008 have a different front panel. On these models, the filter glass is held in the C-mount
lens connector by two screws. This front panel version is indicated by (V2) in the table below.

for diameter resulting max. immersion min. required back focal

Thread at lens end depth (mm) length (mm)
Camera Type depth GAB.C
@A, B, CMOS ccb CMOS cco
in mm)
DCU223X 24.0 6.9 6.4
DCU224X C-mount 5mm 20.0 9.4 8.9 6.4 6.9
DCC1240X 14.1 11.1 10.6
DCU223X 24.0 - 8.4
(V2) C-mount 5mm 17.1 - 9.2 - 7.8
DCU224X : : '
(V2) 14.1 - 9.7
24.0 6.1 -
CS-mount 4 mm )
DCC1545M 14.6 7.6 o ]
DCC1645C  C-mount with 22.011 11.1 - '
extension 4 mm™! "
ring 14.6 12.6 -
24.0 7.2 -
DCC3240x | C-mount 5mm 204 9.7 - 6.8 -
14.6 10.7 -

*1 May vary depending on the inside diameter of the extension ring used
*2 Without IR cut filter

The data given in the table include the following tolerances as a safety clearance:
® Immersion depth: 0.2 mm
® Diameter: 0.2 mm
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5.4.6 Position Accuracy of the Sensor

The following illustration shows the tolerance margins of the sensor position relative to the camera housing. A
maximum error in all directions (rotation, translation) cannot occur simultaneously.

17

—

&
iy
™
»
&
i
o i
o
L ]
o
™
™
™
&

Position accuracy of the sensor (1)

Position accuracy of the sensor (2)

Position accuracy inside the camera housing, in each direction +0.3 mm
Horizontal/vertical rotation (o) +1.0
Translational rotation (3) +1.0
Flange back distance +0.05 mm

C-mount lenses can also be subject to inaccuracies of the flange back distance. The tolerance usually is £0.05
mm. In some cases, however, the inaccuracies of camera and lens might add up, resulting in a total error > 0.05

mm.

5.4.7 Filter Glasses

* Filter types| b
e Mounting the filter| ss4

e Cleaning the filter glasses| s

5.4.7.1 Filter Types

Each DCx camera has a filter glass in the front flange to prevent the entry of dust particles. Color cameras by
default use an IR cut filter, which is required to ensure correct color rendering. The default filter glass in
monochrome cameras has no filter effect. Every camera model is available with different filter variants such as
daylight cut filters (type DL).

The following table shows an overview of the different optical filters used in the DCx Cameras:

Filter tvpe Name Refractive index Glass tvpe Thickness Cut-off Non-
P (Neirter) o () wavelength | reflective

IR cut filter BG 153 BG40 1 mm 650 nm -

(old)

IRcut filter .

(new) HQ 1.53 D263 1 mm 650 nm On one side

]Ei’lf‘eyr“ght cut DL 153 RG665 1 mm 695 nm ;

Glass GL 1.53 D263 1 mm 380 nm On both sides
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¢ All sensors have a D263 type cover glass. This glass is opaque to wavelengths below 330 nm.
* You can tell the filter type from visually by its coloration:

Reddish glass: HQ filter

Bluish glass: BG filter

* Opaque glass: DL filter

Plain glass: GL filter

* New DCx color cameras use an IR cut filter of the type HQ by default. This filter offers an improved accuracy of
the infrared content. HQ filters achieve a higher image brightness and better color rendering compared with the
BG filter.

* uc480 drivers of version V3.24 and higher determine automatically which the IR filter is used in a camera. The
corresponding color correction| 0?1 is selected automatically.

Infrared cut filter (type BG)

1,0 g
08 s bt NG S T . S
0,5 |
04|
J L]

200 300 400 500 600 700 800 900 100 1100
BG filter

0
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Infrared cut filter (type HQ)

1.0
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HQ filter

0

Daylight cut filter (type DL)
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DL cut filter
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Plain glass filter (type GL)

0,99

097 - rereiens

0,96

0,95

200 300 400

500

600

700

Glass filter

800

900

1000

1100

A different scale is used for the Y-axis of the glass filter curve, to show the curves between 400 nm and 1100 nm

better.
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5.4.7.2 Mounting the Filter

It is recommended to have the filter changed under clean room conditions, otherwise dust might enter the sensor
area and become visible in images.

When completely removing the adjustment ring and the filter glass, the rubber gasket should also be removed. Due
to expansion of the rubber gasket during installation, it's difficult to reinstall then the filter glass.

The threaded ring presses the filter glass on a rubber gasket. A properly mounted threaded ring will seal off the
sensor. The threaded ring is screwed into the adjusting ring from the front with a torque of 0.2 Nm.

Threaded ring

* A special tool is required for adjusting the threaded ring!
* Some DCx camera models have a different design with a separate filter glass that is secured by two screws.
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5.4.7.3 Cleaning the Filter Glasses

When using the DCx camera with it's lens removed, the filter glass may become soiled from outside. This might be
visible in captured images. In such case, the filter glass needs cleaning.

It is strongly recommended to return the cameras to manufacturer for professional cleaning.The manufacturer is
not liable for any damage resulting from cleaning the filter glasses. This even applies if the following instructions
have been observed.

Instructions for cleaning DCx camera filter glasses

* The filter glasses can be cleaned only from outside. If remove the filter glasses, the sensor might become soiled.
Thorlabs is not liable for any damage to the sensor resulting from removal of the filter glasses.

* First, remove dirt particles on the glass using compressed air. Do not use compressed air from compressors or
spray cans since it often contains oil droplets or droplets of other liquids. For best results, use purified nitrogen
from nitrogen bottles.

* Only use lint-free wipes or cotton-free swabs for cleaning. Never touch the filter glasses with bare fingers - it's
mostly difficult to remove fingerprints completely!

e We recommend to use pure alcohol for cleaning. 100% isopropyl alcohol evaporates without leaving any
residues. Only add small quantities of alcohol to the wipe. Never pour alcohol directly onto the camera.

Never use cleaning agents containing acetone for cleaning the filter glasses! Acetone may damage the filter glass
coating and may deteriorate the optical quality of the glasses.

Cameras with fixed filter glass

Use a wipe to remove dust particles in a single sweep over the edge of the filter glass (see figure below).

Cleaning fixed DCx filter glasses

Cameras with replaceable filter glass

Use a wipe to remove dust particles in a circular sweep (see figure below).

Cleaning interchangeable DCx filter
glasses
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5.4.8 Ambient Conditions

¢ Avoid high air humidity levels and rapid temperature changes when using DCx Cameras.
* Temperatures below +4 °C (39 °F) combined with excessive relative air humidity levels can cause icing.

* At ambient temperatures above 45 °C (113 °F), the image quality could be reduced due to increased thermal
noise. It is recommended to mount the camera to a heat-dissipating unit when high ambient temperatures
prevail.

The temperature values given above refer to the ambient temperature. The internal camera temperature is usually
higher than the ambient temperature and must not exceed than 70 °C (158 °F).

Min. Max.
Ambient temperature -5 50 °C
23 122 °F
Storage temperature -20 60 °C
-4 140 °F
Relative humidity 20 80 %

*1 Non-condensing

Non-condensing means that the relative air humidity must be below 100 %. Otherwise, moisture will form on the
camera surface. If, for example, air has a relative humidity of 40 % at 35 °C (95 °F), the relative humidity will
increase to over 100 % if the air cools down to 19.5 °C (67 °F); condensation begins to form.

Vibration and shock resistance

Vibration and shock resistance of the USB DCx Cameras were tested as specified in DIN EN 60068-2-6(1996-05),
DIN EN 60068-2-27(1995-03) and DIN EN 60068-2-29(1995-03). The mechanical shock was at 80 g; the vibration
testing was performed with sinusoidal vibration at a frequency between 30 Hz-500 Hz and an amplitude of 10 g.
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5.5 Camera Interface

This section of the manual contains information on connecting the cameras and wiring 10s.

For information on a camera's power consumption, please refer to the Camera and sensor data /0 section.
This section contains information on all camera models sorted by sensor type.

e DCU223x, DCU224x, DCC1240x| 48"
e DCC3240x 1)
e EEPROM Specification | asb)

5.5.1 DCU223x, DCU224x, DCC1240x

In this section the additional digital input / output of these cameras is described in detail:
* |/O Connector - Pin Assignment| ss7]

* Digital Input (Trigger) Circuit|sss]

* Digital Output (Flash) Circuit| 9

5.5.1.1 1/0O Connector - Pin Assignment

USB cables with non-standard connectors must be connected to the camera first and then to the PC. Otherwise the
camera might not be recognized correctly.

9-pin micro D-Sub socket

Pin Description

Digital output (-)

Digital input (+)

Shielding

USB power supply (VCC) 5V
USB ground (GND)

DCU22xX / DCC1240X

Micro D-Sub socket male, camera
Digital input (-) rear view

USB data (+)
USB data (-)

Digital output (+)

O 0| N oo g | W N|

Pin assignment of the CAB-DCU-Tx cable for USB 2.0, trigger and flash

Pin Description Cable color --
@
1 Digital output (-) green 5 88 9
n]
1 §D €
2 Digital input (+) white
(@)
6 Digital output (+) yellow
DCU22xX / DCC1240X
7 Digital input (-) brown Mlcrc::cI)Dr;Eggtiﬁc;ngggt?/:’;‘zmale,

For a comprehensive list of all cables and connectors available for DCU22xX / DCC1240X cameras, please refer to
the DCU22xX / DCC1240X Accessories| 7l section.
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5.5.1.2 Digital Input (Trigger) Circuit

Digital input specifications

USB board revision *) 1.2 2.0 or higher

Min. Max. Min. Max.
Level low 0 2 0 2 Y
Level high 9 24 5 24 |V
Voltage range 0 30 0 30 |V
Trigger pulse width (edge) 100 - 100 - us
Trigger edge steepness 35 35 V/ms
Breakdown voltage 50 50 |V
Input current 10 - 10 - mA

*) For information on how to determine the USB board revision, please refer to the DCx Driver Compatibility| 581

chapter.

For interpreting the trigger signal, either the negative or the falling edge can be used. The digital input is
galvanically isolated using an opto coupler to protect the camera and the PC against surges. Only DC voltages may

be applied to the digital input.

Digital input wiring

‘ Opto Coupler

7

q
R, e?
I | - & |, Digital Input {-)
1 | bt .
o - Supply V.
o3 Tigper
D-Sub 9p 4 _

Wiring of the trigger connector

Digital Input (+)

488
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5.5.1.3 Digital Output (Flash) Circuit

Digital output specifications

USB board revision » 1.2 2.0 or higher

Max. Max.
Output current (short-time) 50 500 mA
Output current (permanent) 15 150 mA
Output voltage 30 30 \%
Breakdown voltage 50 50 \%
Collector power dissipation 100 125 mW
NOTE

*) For information on how to determine the USB board revision, please refer to the DCx Driver Compatibility| 581
chapter.

The digital output is galvanically isolated using an opto coupler to protect the camera and the PC against surges.
Only DC voltages may be applied to the digital input.
The output of the opto coupler can be used as an open collector or open emitter output. This means that the output

signal can be connected to ground or to the supply voltage. The output signal is active if the collector-emitter switch
is closed (software setting: Flash high active, see also the Camera Properties: Input/Output| 103 section).

Digital output wiring

The following figures show examples of how the digital output is wired.

Supply Voltage
Flash Light
:- = iy _: Flash Light
Opto Coupler : :
L. ,—_::nhfl
Ta Digital Output (+)
= Digital Output (-
Resettable Fuse 4 Pt
1
L |
Wiring of the digital output as an open collector output (rev. 1.2) o
Supply Vollage
Flash Light
' 4 !Flash Light
Opto Coupler ; :
BRVA'Y

et PR

Digital Qutput (+)

Digital Qutput (=)

i s
[—

Wiring of the digital output as an open collector output (rev. 2.0)
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Opto Coupler

Digital Ouput (+)

Fe
1

Digital Output {-)
-

L -

Wiring of the digital output as an open emitter output (rev. 2.0)

7 Supply Valtage

Flash Light

'Flash Light

Ny

490
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5.5.2 DCC3240x

I/O connector Pin Assignment [ 1
GPIO Interface o2

Digital Input (Trigger) Circuit| s3]
Digital Output (Flash) Circuit| i)
RS-232 Serial Interface| «ss]

5.5.2.1 1/0O Connector Pin Assignment

The General Purpose 10 are not potential-free and have no protective circuit. Faulty wiring (overvoltage,
undervoltage or inverting the wiring when used as serial interface) can result in a damage in the electronics.

During operation as serial interface only LVCMOS levels are allowed to the connector pins. To get a serial RS-232
compliant interface, an external level shifter (LVCMOS/RS-232) is required.

Applying RS-323 levels directly to the pins as well as mixing up the signals RxD and TxD can destroy the camera

electronics!

Pin assignment of the 8-pin Hirose connector HR25 for trigger, flash and GPIO

Pin Description

Ground (GND)

Flash output, opto-decoupled (-)
GPIO 1, 3.3V LVCMOS

Trigger input, opto-decoupled (-)
Flash output, opto-decoupled (+)
GPIO 2, 3.3V LVCMOS

Trigger input, opto-decoupled (+)

O|INOO Ol WOIN PP

Output supply voltage, 5 V (100 mA)

Cable color
gray

green

blue

brown
yellow

red

Hirose connector male,
camera rear view

white

pink

For a comprehensive list of all cables and connectors available for DCC3240X cameras, please refer to the

DCC3240X Accessories| 8 section.
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5.5.2.2 GPIO Interface
GPIO specifications

The two GPIOs (General Purpose 1/0O) can be used as inputs or outputs. This selection is made by software using
the corresponding SDK API functions. Please observe the following criteria:

¢ |nput: 3.3 V LVCMOS, max. input voltage 4.0 V
* Qutput: 3.3V LVCMOS, max. 10 mA

The General Purpose 10 are not potential-free and have no protective circuit. Faulty wiring (overvoltage,
undervoltage or inverting the wiring when used as serial interface) can result in a damage in the electronics.

During operation as serial interface only LVCMOS levels are allowed to the connector pins. To get a serial RS-232
compliant interface, an external level shifter (LVCMOS/RS-232) is required.

Applying RS-323 levels directly to the pins as well as mixing up the signals RxD and TxD can destroy the camera
electronics!

GPIO wiring as input

The following figures illustrate GPIO wiring examples.

33

FPGA,
GPIO input
Min. Max.
Signal level "Low" 0 0.8 Y
Signal level "High" 2.0 4.0 \%
GPIO wiring as output
(31 GPIOT
s {B)GPIOZ
max. 8 ma
3.3 % LVCMOS
FPCA,
GPIO output
Min. Max.
Signal level "Low" 0 0.8 \%
Signal level "High" 2.4 3.3 \%
Output current 0 8.0 mA
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5.5.2.3 Digital Input (Trigger) Circuit

Digital input specifications

Min. Max.
Level low 0 1 \Y,
Level high 5 24 \
Voltage range 0 - \%
Trigger pulse width (edge) |10 - us
Trigger edge steepness 35 - V/ms
Breakdown voltage - 50 \
Input current 10 - mA

For interpreting the trigger signal, either the negative or the falling edge can be used. The digital input is
galvanically isolated using an optocoupler to protect the camera and the PC against surges. Only DC voltages may
be applied to the digital input.

Digital input wiring

| Optocoupler R,

g@

Digital input (-)

(7

o J Supply volta
S =2 ol ctoge
_J + -
| Digital i
input (+)

Wiring of the trigger connector
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5.5.2.4 Digital Output (Flash) Circuit

Digital output specifications

Max.
Output current (short-time) 500 mA
Output current (permanent) 150 mA
Output voltage 30 \%
Breakdown voltage 50 \%
Collector power dissipation 125 mw

The digital output is galvanically isolated using an optocoupler to protect the camera and the PC against surges.
Only DC voltages may be applied to the digital output.

The output of the optocoupler can be used as an open collector or open emitter output. This means that the output
signal can be connected to ground or to the supply voltage. The output signal is active if the collector-emitter switch
is closed (software setting: Flash high active, see also the Camera properties: Input/output| 03 section).

Digital output wiring

The following figures show examples of how the digital output is wired.

—

Digital output ()

Optocoupler

Digital output {+)

!

1
1
Eszs===

Supply voltage
flash

Wiring of the digital output as an open collector output

el
[ | " : ~ :
Optocoupler L— /J : :
] l ;
= : i
o - \ SRR =
:;t ) Digital output {-)
—_ Digital
output [+)
Supply voltage
flash

Wiring of the digital output as an open emitter output
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5.5.2.5 RS-232 Serial Interface

The General Purpose 10 are not potential-free and have no protective circuit. Faulty wiring (overvoltage,

undervoltage or inverting the wiring when used as serial interface) can result in a damage in the electronics.

During operation as serial interface only LVCMOS levels are allowed to the connector pins. To get a serial RS-232

compliant interface, an external level shifter (LVCMOS/RS-232) is required.

Applying RS-323 levels directly to the pins as well as mixing up the signals RxD and TxD can destroy the camera

electronics!

Serial interface specification

Minimum output voltage Min. Max.
Signal level "Low" 0 0.8 \%
Signal level "High" 2.0 4.0 \%
Maximum input voltage Min. Max.
Signal level "Low" 0 0.8 \%
Signal level "High" 2.0 4.0 \%
Supported Baud rates 9.600 baud
19.200
38.400
57.600
115.200
Transmission mode Full duplex, 8N1
Data bits 8
Stop bits 1
Parity None

With the 8N1 mode, the maximum payload data rate achievable is 80% of the selected baud rate.

Serial interface wiring (UART)

The following figure shows the wiring of the serial interface with GPIO 1 as camera-side output (TxD) and GPIO 2

as camera-side input (RxD). The GPIO must be configured accordingly (see i s_| Q() [z7).

() GND
3 ™D
(@ RxD

Serial interface connector (UART)
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Serial interface wiring (RS-232)

Level
shifter

LVCMOS
RS-232

Serial interface connector (RS-232)

5.5.3 Camera EEPROM Specification

DCx Cameras have an EEPROM memory where the camera manufacturer, type, and serial number are stored. A
64 byte memory space can be used freely by the user.

EEPROM Specifications

Data retention 10 years
Read/write cycles 100,000
Size of user data space 64 bytes
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5.6 Accessories for DCx cameras

Lenses

Thorlabs also supplies a wide variety of lenses and objectives from leading manufacturers. Please contact
Thorlabs /s for technical support and a detailed quote tailored to your needs.

USB cables
All Thorlabs DCx cameras are shipped with a 1.5m USB2.0, A to Mini B, cable.

5.6.1 Accessories for DCU22xX / DCC1240X

For information on the pin assignment of the cables and connectors see chapter Pin Assignment 1/O Connector |47,

USB Cables with Cables for digital 1/0s

ey

. 4 e, :
1 e T —
CAB-DCU-T1 (angled Micro D SUB camera connector; trigger in / out)
| 35mm
3 >
™ k. -r/ H £
£
_1‘ 4%—0’___]]{_ ‘H E
— |
CAB-DCU-T2 (straight Micro D SUB camera connector, trigger in only)
. . Connector PC
Type Length |[Cable Type Function |Connector Camera Side Side

USB cable, AWG 28, |USB & Micro D-Sub for screw-mountin
- - *’ 1 . . - _ g,
CAB-DCU-T1 3m smg_l(_a shielded, ;I'rlgger in|2naled USE 2.0
additional cable for out anged
Type A

digital I/Os, 4-wire, |USB &  |Micro D-Sub for screw-mounting,
CAB-DCU-T2|  3m  gpen wires Trigger in |staight
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5.6.2 Accessories for DCC1x45X

For USB cables and accessories see also Accessories for all DCx cameras| +7.

DCC1545M and DCC1645C CS mount cameras are delivered with both CS / C objective mount adapter and CS /

SM1 1" optics adapters.

5.6.3 Accessories for DCC3240x

2000mm
[78.74in)
50.0mm
[1.97in] ¥
50mm
[0.20in] -
| g. ; B N —
TINNED END OF WIRES
CONNECTOR: HIROSE HR25-7TP-85{72)
Type Length |Cable Type Function Connector Camera Side
Shielded high-flexible |GPIO
CAB-DCU-T3 3m control cable 8 digital in (trigger) Hirose 8 pin (HR25)
x0.1mm, & 4.9mm digital out (flash)
Pin assignment of the 8-pin Hirose connector HR25 for trigger, flash and GPIO
Pin Description Cable color
1 Ground (GND) gray
2 Flash output, opto-decoupled (-) green
3 GPIO 1, 3.3V LVCMOS blue
4 Trigger input, opto-decoupled (-) brown
5 Flash output, opto-decoupled (+) yellow
6 GPIO 2, 3.3 V LVCMOS red
: ; ; Hirose connector female,
7 Trigger input, opto-decoupled (+) white cable tip view
8 Output supply voltage, 5 V (100 mA) pink
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6 Appendix

Troubleshooting/FAQ| a5
Status LED on USB DCx Cameras| soi]
Color and memory formats|so3)

uc480 parameter file (ini file)! sos

History of uc480 software versions| so]
History of API functions/s:5)

6.1 Troubleshooting/FAQ

Installation and connection

= Installation of the uc480 software fails.

You need administrator privileges to install the software. Operating the cameras, however, does not require
administrator privileges.

= The camera is connected to the PC, but cannot be opened in uc480 Viewer.

Check the LED on the cameral/sot:

* LED is red: Camera detection failed. Check whether the uc480 driver software has been installed. Disconnect
and reconnect the camera to the USB cable. The camera should then be correctly recognized.
If the camera is still not listed in the uc480 Camera Manager| 68), open the Windows Device Manager to check
whether the camera has been correctly recognized. If recognition was successful, you will find an entry in the
format “uc480......cameras” under “Universal Serial Bus Controllers.” A question mark or exclamation mark
before the entry indicates that camera was not correctly recognized. You can remove the entry using the shortcut
menu (right-click). Disconnect and reconnect the camera. The Found New Hardware Wizard will detect it as a
new device and install the appropriate drivers. The camera should then be correctly recognized.

* LED is green: The camera is fully operational. Check whether the camera has been opened in a different
application.

e LED is off: No power supply to the camera. Check the cable, the connectors and, if applicable, the power supply
to the hubs. In case of a DCU22xX or DC1240X camera, check whether any pins of the micro D-sub connector
«71 have been bent.

e LED flashes: A fault has occurred in the camera hardware. Please contact the Thorlabs/ s:3.

USB DCx camera operation

= The camera can be opened in the software, but captures images sporadically or not at all.

Check the status bar| 791in the uc480 Viewer software. If the status bar indicates transfer errors, the camera speed
settings are too high for the system you are using. Check the following:

* Use only USB 2.0 (USB 3 in case of DCC3240x) certified cables and hubs.

* Do not use any passive extension cables.

¢ Do not connect the camera to the USB ports on the front of the PC, but to the ones directly on the main board.
You will find those USB ports at the back of the PC.

In addition, check the following camera settings in the software:

* Pixel clock frequency: Reduce the pixel clock! 44 if data transfer errors occur. When you are operating more than
one USB camera on one port, the pixel clock of all the cameras added together should not exceed about 40
MHz.

= Is it possible to operate an older USB camera with Windows 77?

Look for the serial number to see if your camera can be operated with Windows 7:

* The support for Windows 7 was introduced with driver version 3.50. This driver can be used with cameras from
serial number 400 26 27000 on.

Using the uc480 Viewer software

= | have added comments and drawings to a camera image. How can | save the image with this data?

To save a camera image with all the included text and drawings, select "Save window" from the Draw/Measure | 82)
menu. The menu also provides an option for saving only the drawings, so you can load them again later.
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6.1.1 PCs with Energy Saving CPU Technology

This application note is related to all DCx USB cameras connected to PC systems using current CPU models that
implement modern energy saving technologies.

Symptoms:

- Low USB bandwidth provided by the PC system

- TransferFailed errors occurring even at moderate pixel clock settings

- Camera operates at low speed only

Summary:

Current CPUs with modern energy saving features can cause bandwidth limitations on USB. The only available
approach to this issue is to disable CPU sleep states. Unfortunately this is not possible for all systems.

Detailed explanation:
Modern CPUs like Intel i5 & i7 and others make use of advanced energy saving technologies ensuring a low power
consumption and long battery life for mobile

devices. Additionally those CPU implement features for increasing the performance of single cores if there is
enough thermal headroom available when other cores have little load.

A basic idea to achieve this is to put a CPU core to sleep while there is nothing to do for it. Various different activity
states of CPU cores are available in modern CPUs. These CPU states are referred to as “C-states”. CO is the
working state of a core.

Increasing numbers refer to less activity and longer wake up times. Current CPU fall down to variations of the C3
state which are referred to as “Sleep”, “Deep Sleep” and similar.

Unfortunately negative effects of the sleep states have shown up. It is observed that the available bandwidth of PC
busses drops significantly when part of the CPU enters these states.

The operation of DCx USB cameras is affected by the sleep states because they reduce the speed of the USB
system. The available bandwidth on the USB may drop down to around 30% of the maximum bandwidth when the
CPU, or one of its cores, enters sleeping states.

One would expect that a CPU core will not fall into a sleep state while it is obviously needed for the operation of the
USB. But obviously USB data transfers do not prevent the CPU from falling to sleep. If the code execution load of a
CPU core is low enough it will fall asleep and immediately reduce the USB bus speed.

For operation at high frame rates DCx cameras require an adequate USB bandwidth which might not be available
when CPU cores are in sleep states.

Advice:

If you seem to be running into this low bandwidth issue please check and try the following. These first hints are
general recommendations for issues with the USB

data transfer. You can check the USB performance with the “Optimum” pixel clock settings checkbox in uc480
Demo software. A good USB system should be able to reach a pixel clock setting near the maximum value.

* Please remove other USB devices from the system (USB keyboard and mouse are fine). Run tests with only one
camera connected at once.

* Make sure using a USB port directly on the mainboard. Front panel or other ports are connected to the
mainboard with poor cabling quality frequently.

* Make sure to use USB2.0 certified cables to connect the camera.

¢ If you are using USB hubs or extensions: Run a test without these devices, connect the camera directly to the
PC.

¢ Disable other equipment that is connected via USB. For example WLAN and Bluetooth adapters might use USB
to connect.

¢ If you are using a mobile PC: run it on mains power, not battery.

* Check your energy saving options in the operating system. Disable energy saving features and set the available
features to “full performance” or similarly named options.

If you checked the above and still observe low USB performance you might be experiencing the issue with CPU
sleep states.
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6.2 Status LED on USB DCx Cameras

DCU223x, DCU224x and DCC1240x

The LED on the rear side of the USB DCx camera indicates whether
¢ the DCx camera is powered on — LED lights up red (only USB board rev. 2.0 or higher).

the uc480 driver has been loaded and the camera is operational — LED lights up green
* an error has occurred — green LED flashes:

2x flash: unknown sensor, please contact our Thorlabs/s:s team.

If the LED does not light up green, please check the following:
* Has the camera been connected correctly?
* Have the driver and the camera been installed properly in the uc480 Camera Manager| 611 on the host PC?

¢ Does the host PC meet all system requirements| 561?

Revision 1.2 (green Status LED) Revision 2.0 (red/green LED)

DCC3240x

The LED on the DCC3240x flashes 2x green if the camera is connected to a USB 2.0 port. If the camera is
connected to a USB 3.0 port the LED flashes 3x green.
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6.3 Color and Memory Formats

Obsolete parameters

The following parameters for color formats are obsolete and should no longer be used (see also
i s_Set Col or Mode() [=1):

e | S SET_CM RGB32

®* | S SET_CM RGB24

* | S_SET_CM RGB16

®* | S SET_CM RGB15

* | S_CM UYVY_MONO_PACKED

® | S CM _UYVY_BAYER PACKED

®*|S CMBAYER R&8 (identical to IS CM SENSOR RAWB)

®* | S CMBAYER RGL2 (identical to IS CM SENSOR_RAW?2)

® | S CM BAYER RGL6 (identical to IS CM SENSOR RAW6)

I S CM BGR555 PACKED (has been renaned to | S_CM BGR5_PACKED)

Each color format supported by the DCx camera defines a different memory format. The following table shows the
byte arrangement in memory:
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API constant Description | Byte0 Byte1 Byte2 Byte3 | Byted Byte5 Byte6 Byte7 |
] 78 15 16 23 24 31|32 38 40 47 48 55 56 a3|
IS5 CM SENSOR RAW1G Raw Bayer (16)
Odd row
Even row
IS CM SENSOR BAW1Z Raw Bayer {12)
Odd row
Even row
IS5 CM SENSOR BAWS Raw Bayer (8)
Odd row
Even row
IS CM MONO16 Grey value (16)
IS5 CM MONO12 Grey value (12)
I5 CM MONOB Grey value (8)
I5 CM RGBR1Z FaCKED  RGB48 (121212)

IS_CM_RGB12_PACKED

IS CM RGB10_PACKED

I5 CM RGBAS PRCEED RGB32 (8 8 B)

I5 CM RGBYS PACEED RGBY (88 8 8)

IS CM RGBE_PACKED RGB24 (8 8 8)

I5 CM BGRA1Z FACKED BGR48 (121212)

IS_CM BGR12_PACKED BGR36 (1212 12)

I5 CM BGR10 PRCEED BGR30 (10 10 10)

I5 CM BGRAS PACEED BGR32 (8 8 B)

IS_CM BGRE_PACKED BGR24 (8 8 8)

IS _CM BGRYS PACKED BGRY (8 8 8)

IS CM BGRSe5 FACKED  BGR16(563)

IS CM BGRS5 PACKED BGR15 (2 5 3)

I5 CM UYVY PACKED YUV 4:2:2 (8 8)

IS CM UYVY MOND YUV 4:2:2 (8 8)

IS_CM UYVY_ BAYER YUV 4:2:2 (8 8)

IS CM CBYCRY FACKED  YCbCr 4:2:2 (8 8)
Color codes - Red channel - Y I grey channel - Cr component

RGB36 (12 12 12)
RGB30 (10 10 10)

- Green channel - U component

I Blue channel

[V component

Bl Unused (D)

- Cb component

Colour and memory formats

An asterisk (*) identifies formats which are filled starting with the most significant bit (MSB) but which may have
less than the indicated number of payload bits, depending on the camera model.

For the RGB16 and RGB15 data formats, the MSBs of the internal 8-bit R, G and B colors are used.
The first pixel in the first line with the index (0,0) is always a red pixel at color cameras.

The list above does not contain the | S_CM _RGB8_PLANAR color format. In planar RGB the image is saved as 8 bit
RGB. The channels red, green, and blue are stored separately, i.e. first all red information, then all green
information and at last all blue information are saved.
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6.4 uc480 Parameter File (ini file)

Using the i s_pPar anet er Set () [29% function, you can save the currently set DCx camera parameters to a file in the ini
format (*.ini) or load an ini file.

Only camera-specific ini files can be loaded.
The ini file you want to load has to match the paired camera model.

When loading an ini file, make sure that the image size (AOI) and color depth parameters in the ini file match those
in the allocated memory. Otherwise, display errors may occur.

uc480 parameter files can also be created and edited manually. The following table shows the structure of the
parameter file. The entries in square brackets [] indicate sections. If a section does not exist in the ini file, the
corresponding camera parameters will not be modified when you load the file.

Hint
You can use wildcards in the ini file:

If you specify * as first character, then the highlighted characters will be interpreted in the camera name only, e.g.
*DCU224C. Thus this string applies for DCU223C and DCU224C.

Structure of a uc480 parameter file

Parameter Description Value range Example

[Versions]

uc480_api . dl | File version of the uc480 API |- 4.00. 0000

uc480_et h. sys (Not applicable to DCx - 4. 00. 0000
Cameras)

uc480_usb. sys File version of the USB uc480 |- 4.00. 0000
driver

uc480_boot . sys File version of the USB uc480 |- 4. 00. 0000
boot loader

[Sensor]

Sensor Full name of the camera model |- DCC3240C

[Image size] Image size settings

Start X Start point (X coordinate) in AOI |0...(max. width*>-W dt h) 100
mode

Start Y Start point (Y coordinate) in AOI |0...(max. height-Hei ght ) 100
mode

Start X absol ute Activate absolute AOI 0,1 1

positioning in the memory (see
i s AQ () [19)

Start Y absolute Activate absolute AOI 0,1 il
positioning in the memory (see
i s AQ () [1sd)

W dt h Width of the AOI Sensor-dependent’! 2460

Hei ght Height of the AOI Sensor-dependent’t 1820

Bi nni ng Activate binning mode and Sensor-dependent™ 0
select factor

Subsanpl i ng Activate subsampling mode and | Sensor-dependent’2 0
select factor

[Scaler] The internal image scaling is only supported by sensors of the DCC1240x /
DCC3240x camera series.

Mode Enable/disable scaling 0 = Scaling off 0

1 = Scaling on
Fact or Scaling factor

504 © 2013 Thorlabs GmbH



6 Appendix

Parameter Description Value range IExampIe

[Multi AOI]

Enabl ed Activate/deactivate multi AOI 0 = Multi AOI off 0

1 = Multi AOIl on

Mode Mode of multi AOI
Currently only
IS AO_MULTI _MODE_AXES
is supported

x1.x4, yl.y4 Axis for multi AOl mode

[Shutter]

Mode Shutter mode Sensor-dependent (only 1

supported by DCC1240x /
DCC3240x models)

1 = Rolling shutter

2 = Global shutter

4 = Fast linescan

64 = Rolling shutter with global
start

128 = Global shutter (alternative
timing)

Li nscan numrber Line which is used in the Sensor-dependent (only 512
linescan mode. The maximum |supported by DCC1240x /
possible line number depends |DCC3240x models)
on the height of the selected
AOI.

[Log Mode]

Mode Log mode (only supported by 0 = Factory-default with anti- 0
DCC1240x / DCC3240x blooming
models) 1 = Off (no anti-blooming)

2 = Manual Log mode

Manual val ue Log mode value Only in combination with manual

Manual gain Log mode gain Log mode

[Timing] Timing parameter settings

Pi xel cl ock Current pixel clock of the Sensor-dependent’® 103
camera

Franer at e Current frame rate Depends on Pi xel cl ock and |15. 104458

image geometry

Exposure Current exposure time Depends on Framerate 0. 334059

Long exposure Activates long exposure Not supported by DCx cameras |0
If the long exposure is active,
then the range of exposure
changes.

[Selected Converter] Sets the type of Bayer conversion for the specified color format when using color
cameras (see i s_Set Col or Conver t er () [=15). For a description of all color
formats, see the Color and memory formats|so) section.

| S_SET_CM RGB32 Color format 0,1,24 2

| S_SET_CM RGB24 Color format 0,124 2

IS SET_CM RGB16 Color format 0,1,24 2

| S_SET_CM RGB15 Color format 0,124 2

IS SET_CM Y8 Color format 0,1,24 2

| S_SET_CM RGBS Color format 0,124 2

| S SET_CM BAYER Color format 0,124 8

| S_SET_CM UYVY Color format 0,1,24 2
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Parameter Description Value range Example

| S_ SET_CM UYVY_MONO |Color format 0,1,2,4 2

| S SET_CM UYVY_BAYER | Color format 0,124 2

| S CM CBYCRY_PACKED |Color format 0,124 8

| S SET_CM RGBY Color format 0,1,2,4 8

| S SET_CM RGB30 Color format 0,124 8

| S SET_CM Y12 Color format 0,1,24 8

| S_SET_CM BAYER12 Color format 0,1,2,4 8

| S SET_CM Y16 Color format 0,1,24 8

| S_SET_CM BAYER16 Color format 0,1,2,4 8

| S CM RGBA8_PACKED Color format 0,124 2

| S_CM RGB8_PACKED Color format 0,124 2

| S CM RGBY8_PACKED Color format 0,124 8

| S CM RGB10V2_PACKED |Color format 0,124 8

[Parameters] Additional image parameter settings

Col or node Sets the current color mode ’s_eg Color and memory formats {11

503

Bri ght ness Software correction of image  |0...255 100
brightness’3

Cont r ast Software correction of image  |0...511 215
contrast"

Gama Software correction of the 0.01...10.0 1. 000000
gamma value

Har dwar e Ganma Sensor-based hardware 0,1 0
correction of the gamma value

Bl ackl evel Mode Mode for black level correction |0, 1, 322 1
of the sensor

Bl ackl evel O f set Manual offset for black level 0...255 0
correction of the sensor

Hot pi xel Mode Mode for hot pixel correction |0, 1, 2, 4™ 2

Hot pi xel Threshold Not used - 0

Sensor Hot pi xel Activates the sensor-internal hot | Sensor-dependent™ 0
pixel correction 1=on

0 = off

d obal Shut ter Enables the Global Start shutter |0, 1 0

of the sensor Not supported by DCx models,
they return "7" (not supported).

[Gain] Sets the sensor gain control for image brightness

Mast er Master gain 0...100 0

Red Red gain 0...100 6

G een Green gain 0...100 0

Bl ue Blue gain 0...100 6

Gai nBoost Activate gain boost 0,1 0

[Processing] Parameters for image pre-processing in the driver

EdgeEnhancenent Fact or |Enable edge enhancement 0..2 0

RopEf f ect Image geometry change (Rop = |0, 8, 16, 32, 642 0
raster operation), e.g. mirroring

Whi t ebal ance Enable software white balance |0, 1, 2, 4" 0

Whi t ebal ance Red Red factor for software white | double value 1. 000000
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Parameter Description Value range Example
balance
Wi t ebal ance Green Green factor for software white |double value 1. 000000
balance
Wi t ebal ance Bl ue Blue factor for software white | double value 1. 000000
balance
Col or correction Enable color correction 0,1, 2,4,80% 1
Col or _correction_facto|Setthe color correction factor  0.0...1.0 1. 000000
r
Col or _correction_satU |Saturation-U (see also 0...200 0
i s_SetSaturation() [»#) |100 = Saturation 1.0
200 = Saturation 2.0
Col or _correction_satV |Saturation-V (see also 0...200 0
i s_Set Saturation() [s) 100 = Saturation 1.0
200 = Saturation 2.0
Bayer Conversion Sets the size of the Bayer 1,272 1
conversion mask for the current
color format when using color
cameras
[Auto features] Sets the parameters for automatic image control
Aut o Franerate control |Enable frame rate control 0,1 0
Bri ght ness exposure Enable exposure time control |0, 1 0
contr ol
Bri ght ness gain Enable sensor gain control 0,1 0
control
Auto Framerate Sensor |Enable the senor-internal control 0 = off 0
control for frame rates (see also 1=on
i s_Set Aut oPar anet er () |08
)
Bri ght ness exposure Enable the sensor-internal 0 = off 0
Sensor control brightness control 1=on
Bri ght ness gai n Sensor |Enable the sensor-internal gain |0 = off 0
contr ol control 1=on
Bri ght ness exposure Not supported by DCx cameras
Sensor control
phot onetry
Bri ght ness gai n Sensor |Not supported by DCx cameras
control photonetry
Bri ght ness control 0,1 0
once
Bri ght ness reference |Reference value for brightness |0...255 128
control
Bri ght ness speed Brightness control speed 0...100 50
Bri ght ness max gain Maximum gain for brightness  0...100 100
control
Bri ght ness max Maximum exposure time for Depends on Pi xel cl ock and |66. 082816
exposure brightness control image geometry
Brightness Aoi Left X start point of reference AOI for|0...(max. width*:-Aoi W dth) |0
brightness control
Bri ght ness Aoi Top Y start point of reference AOI for|0...(max. height'l-Aoi Hei ght) |0
brightness control
Bri ght ness Aoi Wdth |Width of reference AOI for Sensor-dependent’? 2560
brightness control
Bri ghtness Aoi Hei ght |Height of reference AOI for Sensor-dependent’ 1920
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Parameter Description Value range Example
brightness control

Bri ght ness Hysteresis |Hysteresis value for auto 0...10 2
exposure and gain (see
| S SET_AUTO HYSTERESI S
ES)

Bri ght ness Skip Franes|Number of images that will be  |0...1000 4
not analyzed for the control
(see
| S SET_AUTO SKI PFRAVES
E)

Auto WB contr ol Enable white balance control |0, 1 0

Auto WB type White balance mode

Auto VB RGB col or node  Color space of white balance
(only active, if the mode "Auto
(Kelvin)" is set)

Auto WB offsetR Red offset for white balance 0...100 0
control

Auto WB of fsetB Blue offset for white balance 0...100 0
control

Auto WB gai nM n Minimum gain for white balance |0 <= gai nM n <= gai nMax <= |0
control 100

Aut o WB gai nMax Maximum gain for white balance |0 <= gai nM n <= gai nMax <= 100
control 100

Auto WB speed White balance control speed  |0...100 50

Auto WB Aoi Left X start point of reference AOI for|0...(max. width*-Aoi W dth) |0
white balance control

Auto VB Aoi Top Y start point of reference AOI for|0...(max. height-Aoi Hei ght) |0
white balance control

Auto WB Aoi W dth Width of reference AOI for white | Sensor-dependent'. 2560
balance control

Auto WB Aoi Hei ght Height of reference AOI for Sensor-dependent’® 1920
white balance control

Aut o W\B Once Carry out white balance control |0, 1 0
once

Auto WB Hysteresis Hysteresis value for auto white |0...10 2
balance (see
| S SET_AUTO WB HYSTERES
1)

Auto WB Skip Frames Number of images that will not |0...1000 4
be analyzed for control (see
| S SET _AUTO WB_ SKI PFRAM
ESTsoh)

[Trigger and Flash] Sets the digital inputs/outputs

Tri gger node Trigger mode

Trigger tineout Timeout value for triggered
image capture in 10 ms steps

Tri gger del ay Delay of triggered image Sensor-dependent’! 15
capture in us

Trigger debounce nopde |Notsupported by DCx cameras

Trigger debounce del ay|Not supported by DCx cameras 10

time

Trigger burst size Not supported by DCx cameras

Fl ash strobe Activate flash output 0..672 0

508

© 2013 Thorlabs GmbH




6 Appendix

Parameter Description Value range Example
Fl ash del ay Delay of the flash signal in us  |Depends on sensor setting, can |0

be queried using i s | Q) |zsb
Fl ash duration Duration of the flash signal in ps |Depends on sensor setting, can |200

be queried using i s_1 Q() [0

PWM node

PWM mode

seeis_| Q) [

PWM f r equency

Frequency of the pulse-width
modulation

PWV duyt cycl e

Duty cycle of the pulse-width
modulation

0.0...1.0 (1.0 corresponds to
100 %)

GPI O state

State of the GPIO

seeis | Q) [z

GPIO direction

Direction of the GPIO

seeis | Q) |20

[Sequence AOI]

The sequence AOI is supported by DCC1240x / DCC3240x models only.

Nurber UsedAQ

Number of used AOls

seeis_AQ () [

Start X1..Start X3

X position of AOI 1-3

StartY1l.Start Y3

Y position of AOI 1-3

Gai nl1..Gai n3

Gain of AOI 1-3

Exposur el..Exposure3

Exposure of AOI 1-3

Readout Cycl el...
Readout Cycl e3

Number of read-out cycles of
AOI 1-3

Bi nni nghbdel...
Bi nni ngvbde3

Binning mode of AOI 1-3

Subsanpl i nghbdel...
Subsanpl i ngMode3

Subsampling mode of AOI 1-3

Scal er Factor1...
Scal er Factor 3

Scaling factor of AOI 1-3

Det achl magePar anet er 1..
Det achl magePar anet er 3

Changes of exposure time and
gain are transferred to AOI 1-3

0 = Every change is transferred
1 = Changes are not transferred

seealsois_AQ () [0

[Transfer]

Not supported by DCx cameras

| mageDel ay_us

Packet | nt erval _us

*1 This information is provided in Camera and sensor data/ o) chapter.

*2 For the parameters, please refer to the uc480.h header file provided in the \Develop\include folder of the uc480
installation directory (see also Programming notes| st).

*3 Function obsolete, see chapter Obsolete functions /s

6.5 Definition of IP Protection Classes
The housing of the DCx Cameras comply with IP 30:

* Protection against the ingression of small particles (diameter > 2.5 mm)

* No protection against water

6.6 History of uc480 Software Versions

For new features in the current driver version 4.20see What is New in this Version?| 18,

New in Version 4.02

Cameras & functions

Described in chapter

The USB 3 DCC3240x cameras are now supported under Windows
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Cameras & functions Described in chapter
XP (32 bit).
Theis Witel 2C() function has been extended with the

I S | 2C _DONT_WAI T parameter. The default polling may be
disabled, whether the byte has been written into the storage cell.

The AVI functions of the uc480_t ool s. dl | now supports i savi _Get AVI Fi | eNameW() [aes]
UNICODE strings for file names. i savi _OpenAVlI W) [

The sample programs contain two new samples for .NET See separate uc480 Samples Manual
programming.

Theis_I Q) function has been extended so that small flash is 1Q) [0

duration and flash delay can be set for flash via the GPIOs.

New in Version 4.01

Cameras & functions Described in chapter

Support of the DCC1240x/DCC3240x with NIR sensor DCC1240x/DCC3240x Camera and sensor
data4sh)

New camera family GigE uEye LE as board-level camera. DCx camera family[ 14)

Additional shutter modes and Log mode for DCC1240x/DCC3240x |uc480 Viewer > Properties > Shutter| 5]
cameras

The i s_Devi ceFeat ur e() function was enhanced to control and |i s_Devi ceFeat ur e() [102)
set the shutter modes and the Log mode of the DCC1240x/

DCC3240x.

New functioni s_Bl ackl evel () for controlling the black level i s_Bl ackl evel () [0
Theis_ 1 Q) function was enhanced to control the configuration of i s_1 Q() [ 265)

the GPIOs.

Information in this manual Decsribed in chapter

With the i s_Bl ackl evel () function the following uc480 function |Obsolete functions| s
is now obsolete:

® i s_Set Bl Conpensati on()

New in Version 4.00

Cameras & functions Described in chapter

New camera family: DCC3240x DCx camera family[ 141
Model comparison| +s5
Mechanical Specifications DCC3240x | 474)
Camera Interface DCC3240x | o1

Added USB 3 specifications to the chapter about the USB interface |USB interface/sf)

New function i s_Aut oPar anet er () enables/disables the auto i s_Aut oPar anet er () (17
white balance. This function is similar to the

i s_Set Aut oPar anet er () function but does not replace the

function completely in version 4.20.

The i s_Hot Pi xel () function supports now Unicode file names for|i s_Hot Pi xel () [z
saving and loading of hotpixel lists.

New function for the conversion of a raw Bayer image into a the i s_Convert () [s8)

desired output format.

New function for activating/deactivating the software edge filter. i s_EdgeEnhancenent () [z
New function for saving the camera parameter set in a file or the i s_Paranet er Set () [z
camera EEPROM and loading from a file or the camera EEPROM

respectively.

New function for controlling the camera pixel clock. i s_Pixel dock() [z

New function for reading camera information. i s_Devi cel nfo() [
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Cameras & functions
New function for saving and loading image files.

Information in this manual

Now, for all functions all return values are listed in the function
description.

Withthei s_ Convert () function the following uc480 functions
are now obsolete:
®* is_Convertl nmage()

® i s_Set Convert Paran()

With the i s_EdgeEnhancenent () function, the following uc480
function is now obsolete:

* i s_Set EdgeEnhancenent ()

With the i s_Par anet er Set () function the following uc480
functions are now obsolete:
® i s_SavePar anet ers()

® is_LoadParanet ers()

With the i s_Pi xel Cl ock() function the following uc480 functions

are now obsolete:
* i s _GetPi xel d ockRange()

® is_SetPixel d ock()

With the i s_Devi cel nf o() function, the following uc480 function
is now obsolete:

® i s _Cet Et hDevi cel nfo()

With thei s_| mageFi | e() function the following uc480 functions
are now obsolete:

* is_Loadl mage()

® i s_Loadl mageMen()

®* is_Savel mage()

® i s_Savel mageEx()

® i s_Savel mageMen()

® i s_Savel mageMenEx()

New in Version 3.90

Cameras & functions

Sequence AOI mode (camera models DCC1240x)
You can define up to 4 AOIs. These have the same size, but may

have a different position. It is also possible to have different settings

for each AOI for exposure time and master gain. In addition, you
can define for AOI 2, 3, and 4 how often they are readout and the
images are transferred.

Additional resolution profiles for CMOS and CCD cameras.

New demo uc480SequenceAoi for showing the sequence AOI
mode of the camera models DCC1240x.

New demo C#- Cockpi t with expanded settings under C#.

New function for getting and setting of the camera exposure time.

New function for information about errors when capturing images.
New function for controlling the digital in-/outputs of the cameras

New header file uc480_depr ecat ed. h with all deprecated
function definitions and constants. These are no longer part of the
uc480. hfile. If neccessary the uc480_depr ecat ed. h can be

Described in chapter
i s_| mageFil e() |28

Decsribed in chapter

Obsolete functions /)

Obsolete functions| s

Obsolete functions|s7

Obsolete functions| =%

Obsolete functions|s7

Obsolete functions| 7

Described in chapter

Sequence AOI/ 113
i s _AQ () [s8)

i s_| mageFor mat () (27

i s_Exposur e() [26]
i s_Capt ur eSt at us() (178
is 1 Q) [z
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Cameras & functions
included additionally beside the uc480. h.

The DCx Manager is renamed to uc480 Camera Manager. This is
the control center for managing all DCx cameras.

JPEG- and PNG files can be loaded using the i s_Loadl mage()
function.

Information in this manual

The i s_I Q) function integrated all flash and 10 functions. The
following uc480 functions are now obsolete:

*is SetlQ)

® is_SetlOvask()

®is_SetLED)

® is_CGetd obal Fl ashDel ays()

®* is_Set Fl ashDel ay()

® is_SetFlashStrobe()

The i s_Exposur e() function integrates the functions for camera
exposure. The following uc480 functions are now obsolete:

® i s _Get Exposur eRange()

® i s_Set ExposureTi ne()

The i s_Capt ureSt at us() function provide information about

errors while capturing images. The following uc480 functions are
now obsolete:

® is _GetCaptureErrorlnfo()
® is_Reset CaptureErrorlnfo()

New in Version 3.82

Cameras & functions

New function to set system-wide options.

New function to set and query the exposure time.

The functions for AVI recording with the uc480 _tools.dll are
supported by 64 bit operating systems.

New in Version 3.80

Cameras & functions
Support of the Multi AOl mode on DCC1240x camera models

Support of the line scan mode on DCC1240x camera models

New function for setting the size and position of an area of interest
(AOI)

New function for reading and extending the camera's internal hot
pixel correction list

New function for setting special options on some camera models.
Currently the following special options are available through this
function:

* On Ul-124x/U1524x models: Set line scan mode

* On UI-124x/U1524x models: Toggle between rolling and global
shutter mode

Described in chapter

uc480 Camera Manager!| 671

i s_Loadl mage() [ss5]

Decsribed in chapter

Obsolete functions |+

e is Setl Ol

® is_Set!|Ovask/D

® is SetLED 3

® i s _Getd obal Fl ashDel ays /a0
* i s SetFl ashDel ay /45

* i s SetFl ashStrobela

Obsolete functions | =7
e i s Get Exposur eRange() [sb
* i s_Set Exposur eTi ne() [

Obsolete functions| 7!
* i s_GetCaptureErrorlnfo() [
* i s _Reset CaptureErrorlnfo() [

Described in chapter

i s_Configuration() [

i s_Exposur e() [2s]

AVI Function Descriptions| ssé)

Described in chapter

Basice: Area of Interest (AOI)| 34
uc480 Viewer: Multi AOI/ 1.5
is_AQ () |19

DCC1240x Specifications sst)
Basics: Zeilenmodus| 33!

uc480 Viewer: Shutter| 115

i s_Devi ceFeat ur e() (1)
DCC1240x Specifications | +st)

is_AQ () [1s9

i s_Hot Pi xel () [20)

i s_Devi ceFeat ur e() (1)

512
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Cameras & functions

® On UI-1008XS (uEye XS) model: Choose the HS mode for
triggered image capture

Predefined image formats can now be set for all CMOS cameras

New uc480 Hotpixel Editor for editing the hotpixel list stored in the
camera

The 12C outputs on some uEye models can now be programmed
directly in the uc480 Viewer.

The uc480 Viewer can now display and save images with a bit
depth of more than 8 bit.
Information in this manual

The application notes for the individual camera models are now
provided in a separate chapter.

The i s_Ad () function comprises all the functions for setting and
positioning an AOI. The following uc480 APl commands are

therefore obsolete and have been moved to the Obsolete Functions

chapter:

*is SetAd ()

® is_SetlnmugeAd ()

®* is_SetlnmageSi ze()

® is_Setl magePos()

is_AOI() also allows quickly moving an AOI to a different position.
New in Version 3.70

Cameras & functions

New API function for setting the color space and color
temperature

New function parameters for reading out the exposure time range

Information in this manual

Updated camera specifications

Schematic timing diagrams for using the flash in hardware trigger
mode

New in Version 3.60

Functions

New function in uc480 Viewer for selection profiles for camera
settings

Information in this manual

Functioni s_Get Canmer aType() moved to the "Obsolete
Functions" section. It is entirely replaced by i s_Get Caner al nf o

0.

Described in chapter

i s_| mageFor mat () [271
uc480 Hotpixel Editor/ 125

uc480 Viewer: Miscellaneous|116)

uc480 Viewer: Format/ 98

Described in chapter
Application notes for the cameras| 63

Obsolete Functions|s7)
is_AQ () [

Described in chapter
i s_Col or Tenper at ur e() [1s0)

i s_Set Exposur eTi me() [«h

Described in chapter
DCC1240x |1
Digital In-/Output (Trigger/Elash)[ 47

Described in chapter

Start Dialog| 76)
Creating Profiles| 1.7

Described in chapter

Obsolete Functions| s
i s_Get Caner al nf o() [z
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New in Version 3.51

Functions Described in chapter

Driver support for Windows 7 System Requirements 12

Support for 64 bit versions of Windows 7, Windows Vista and Linux System Requirements| 12}

Software Described in chapter

Support of Direct3D graphics functions with Overlay Camera properties: Format] 991

The DirectDraw functions have been completely replaced by the new|System Requirements|12)
API function. This function allows image scaling and inserting overlay
data into the camera'’s live image without flicker.

Extended Automatic Image Control: Automatic Image Control| 46)
* Configurable hysteresis control AES/AGC (Automatic Brightness Control)
[ 106
Information in this Manual Described in chapter
Basics of digitizing and bit depth of image data Basics: Digitizing Images| 3%

Function is_GetCaneraType() moved to the "Obsolete Functions" Obsolete Functions| szl
section. It is entirely replaced by i s_Get Caner al nf o() . i s_Get Caneral nf o() [23h

Merge of the previously separated manuals DCx Programming Manual|-
and DCx User Manual.

New section: How to Proceed - DCx Programming How To Proceed| 12¢1
New chapter: Troubleshooting Troubleshooting] b

Keyword index added -

New chapter: Quick-start Quick-start| 54

This chapter explains in a nutshell how to configure your DCx camera
and capture images.

New chapter: Firmware and Camera Start-up Firmware and Camera Start-up| 46)
New chapter: All DCx models at a glance Model comparison |45

A table shows the most important features of each DCx series at a

glance.

Exact measuring results for the trigger delay of all DCx models. Camera and Sensor Datal ]

New in Version 3.32

New features Described in chapter

Extended trigger mode Operating Modes: Trigger Mode | 19)

The continuous trigger mode allows triggering the DCx repeatedly.
The camera no longer has to be made ready for the next trigger
before each image capture.

Improved DCx Camera Manager features uc480 Camera Manager| 671

Test image function Camera properties: Test image| 116
The camera transmits a selectable test image that you can use for
testing the data transmission.

Support of 10 and 12 bit sensor data Camera and Sensor Data/so)
Some sensors can output images with a color depth of 10 to 12
bits. This data can now be processed by the DCx software.

New color formats Camera properties: Color|102)
uc480 driver version 3.3 supports a wide range of new color
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formats for all DCx cameras. These include:

o0 RGB/BGR 30
o RGBY

o Y12

0 YCbCr

o0 Enhanced YUV

Full support of Windows Vista (32 Bit) System Requirements| 12}
From driver version 3.30 onwards, all DCx cameras will run under
Windows Vista 32.

Localization of the uc480 Camera Manager uc480 Camera Manager! 671
The uc480 Camera Manager offers new features and now also
supports over 10 languages that can be switched anytime.

New information in the manual Described in chapter
Detailed presentation of all DCx operating modes Operating Modes| 171
Updated connected load data on every camera model Camera and Sensor Datal «]
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6.7 History of uc480 API Functions

New functions in software version 4.20

* is Measure() [0

New functions in software version 4.01

* i s_Blackl evel () [0

New functions in software version 4.00

e i s_Aut oParanet er () [

* is_Convert () [sl

* i s Devicel nfo() |8

* i s EdgeEnhancenent () [ 208
* is_ImageFil e() [

* i s_Paramet er Set () [z

* is Pixel dock() [z

New functions in software version 3.90
e is CaptureStatus() /[

* i s_Exposure() [z

*is_| Q) [z

New functions in software version 3.81

e is Configuration() /=3

New functions in software version 3.80
*is AQ () 9

* i s DeviceFeature() 2

® i s _Hot Pi xel () |20

New functions in software version 3.70

e i s _Col or Tenper at ur e() [0

New functions in software version 3.52/3.60

* i s_| mageFor mat () (267

New functions in software version 3.40

e is DirectRenderer() |8

® i s _Getlmagel nfo() [z

* i s Get SensorScal er | nfo() [z
* i s_Set Sensor Scal er () [s5

New functions in software version 3.33
* is_Direct3D() [
® is GetTineout () |z

New functions in software version 3.32
e is GetTineout () |z
* i s SetTineout () [z

516
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* is_SetTrigger Counter () lan

New functions in software version 3.30

* i s_Get CaneralLUT() [z

* i s GetCaptureErrorlnfo() s

® i s _Get Col or Converter () [

* i s Get SupportedTest | mages() [z
* i s Get Test | mageVal ueRange() |25
* i s Reset CaptureErrorlnfo() [
* i s_Set Col or Converter () [a5

* i s Set Sensor Test | mage() [

New function in software version 3.20

e i s_SetOptimal Camer aTi mi ng() [ss8
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6.8 Thorlabs Worldwide Contacts

USA, Canada, and South America

Thorlabs, Inc.

56 Sparta Avenue

Newton, NJ 07860

USA

Tel: 973-579-7227

Fax: 973-300-3600
www.thorlabs.com
www.thorlabs.us (West Coast)
Emalil: sales@thorlabs.com

Support: techsupport@thorlabs.com

Europe

Thorlabs GmbH
Hans-Bockler-Str. 6

85221 Dachau

Germany

Tel: +49-8131-5956-0

Fax: +49-8131-5956-99
www.thorlabs.de

Email: europe@thorlabs.com

France

Thorlabs SAS

109, rue des Cotes

78600 Maisons-Laffitte
France

Tel: +33-970 444 844

Fax: +33-811 38 17 48
www.thorlabs.com

Email: sales.fr@thorlabs.com

Japan

Thorlabs Japan, Inc.

Higashi Ikebukuro

Q Building 2nd Floor 2-23-2
Toshima-ku, Tokyo 170-0013
Japan

Tel: +81-3-5979-8889

Fax: +81-3-5979-7285
www.thorlabs.jp

Email: sales@thorlabs.jp

UK and Ireland

Thorlabs Ltd.

1 Saint Thomas Place, Ely
Cambridgeshire CB7 4EX

United Kingdom

Tel: +44-1353-654440

Fax: +44-1353-654444
www.thorlabs.com

Email: sales.uk@thorlabs.com
Support: techsupport.uk@thorlabs.com

Scandinavia

Thorlabs Sweden AB
Mélndalsvagen 3

412 63 Goteborg

Sweden

Tel: +46-31-733-30-00

Fax: +46-31-703-40-45
www.thorlabs.com

Email: scandinavia@thorlabs.com

Brazil

Thorlabs Vendas de Fotbnicos Ltda.
Rua Riachuelo, 171

Sao Carlos, SP 13560-110

Brazil

Tel: +55-16-3413 7062

Fax: +55-16-3413 7064
www.thorlabs.com

Email: brasil@thorlabs.com

China

Thorlabs China

Room A101, No. 100

Lane 2891, South Qilianshan Road
Putuo District

Shanghai 200331

China

Tel: +86-21-60561122

Fax: +86-21-32513480
www.thorlabs.hk

Email: chinasales@thorlabs.com

518

© 2013 Thorlabs GmbH


http://www.thorlabs.com
http://www.thorlabs.us
mailto:sales@thorlabs.com
mailto:techsupport@thorlabs.com
http://www.thorlabs.com
mailto:sales.uk@thorlabs.com
mailto:techsupport.uk@thorlabs.com
http://www.thorlabs.de
mailto:europe@thorlabs.com
http://www.thorlabs.com
mailto:scandinavia@thorlabs.com
http://www.thorlabs.com
mailto:sales.fr@thorlabs.com
http://www.thorlabs.com
mailto:brasil@thorlabs.com
http://www.thorlabs.jp
mailto:sales@thorlabs.jp
http://www.thorlabs.hk
mailto:chinasales@thorlabs.com

6 Appendix

6.9 Certifications and Compliances

Compliance with the directives is demonstrated by meeting the following standards:

Product type |EMC immunity EMC emission UL certification
DCC1240x'1 |EN 61000-6- EN 61000-6-3:2001 + UL 60950-1, 2nd Edition, 2011-12-19

2:2005 Al11:2004 CSA C22.2 No. 60950-1-07, 2nd Edition, 2011-12
DCU223x*1 |EN 61000-6- EN 61000-6-4:2001 UL 60950-1, 2nd Edition, 2011-12-19
DCU224x "1 12:2001 CSA C22.2 No. 60950-1-07, 2nd Edition, 2011-12
DCC1545M *1 |EN 61000-6- EN 61000-6-3:2001 + UL 60950-1, 2nd Edition, 2011-12-19
DCC1645C *1 |2:2005 Al11:2004 CSA C22.2 No. 60950-1-07, 2nd Edition, 2011-12
DC3240x " |EN 61000-6- EN 61000-6-3:2007 UL 60950-1, 2nd Edition, 2011-12-19

2:2005 CSA C22.2 No. 60950-1-07, 2nd Edition, 2011-12

1 This equipment has been tested and found to comply with part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not installed and
used in accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will
be required to correct the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operated the equipment

under FCC rules.
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6.10 Thorlabs 'End of Life' Policy (WEEE)

As required by the WEEE (Waste Electrical and Electronic Equipment Directive) of the
European Community and the corresponding national laws, Thorlabs offers all end users in the
EC the possibility to return “end of life” units without incurring disposal charges.

This offer is valid for Thorlabs electrical and electronic equipment

sold after August 13th 2005

marked correspondingly with the crossed out “wheelie bin” logo (see Figure 58)
sold to a company or institute within the EC

currently owned by a company or institute within the EC

still complete, not disassembled and not contaminated

As the WEEE directive applies to self contained operational electrical and electronic products,
this “end of life” take back service does not refer to other Thorlabs products, such as
e pure OEM products, that means assemblies to be built into a unit by the user (e. g. OEM
laser driver cards)
® components
* mechanics and optics
* |eft over parts of units disassembled by the user (PCB’s, housings etc.).

Waste treatment on your own responsibility
If you do not return an “end of life” unit to Thorlabs, you must hand it to a company specialized
in waste recovery. Do not dispose of the unit in a litter bin or at a public waste disposal site.

WEEE Number (Germany) : DE97581288

Ecological background

It is well known that waste treatment pollutes the environment by releasing toxic products
during decomposition. The aim of the European RoHS Directive is to reduce the content of
toxic substances in electronic products in the future.

The intent of the WEEE Directive is to enforce the recycling of WEEE. A controlled recycling of
end-of-life products will thereby avoid negative impacts on the environment.

Crossed out
"Wheelie Bin" symbol
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6.11 Warranty

Thorlabs warrants material and production of the DCx Cameras for a period of 24 months
starting with the date of shipment. During this warranty period Thorlabs will see to defaults by
repair or by exchange if these are entitled to warranty.

For warranty repairs or service the unit must be sent back to Thorlabs. The customer will carry
the shipping costs to Thorlabs, in case of warranty repairs Thorlabs will carry the shipping costs
back to the customer.

If no warranty repair is applicable the customer also has to carry the costs for back shipment.

In case of shipment from outside EU duties, taxes etc. which should arise have to be carried by
the customer.

Thorlabs warrants the hard- and software determined by Thorlabs for this unit to operate fault-
free provided that they are handled according to our requirements. However, Thorlabs does not
warrant a fault free and uninterrupted operation of the unit, of the software or firmware for
special applications nor this instruction manual to be error free. Thorlabs is not liable for
consequential damages.

Restriction of warranty

The warranty mentioned before does not cover errors and defects being the result of improper
treatment, software or interface not supplied by us, modification, misuse or operation outside
the defined ambient stated by us or unauthorized maintenance.

Further claims will not be consented to and will not be acknowledged. Thorlabs does explicitly
not warrant the usability or the economical use for certain cases of application.

Thorlabs reserves the right to change this instruction manual or the technical data of the
described unit at any time.
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6.12 Exclusion of Liability and Copyright

Thorlabs GmbH has taken every possible care in preparing this Operation Manual. We
however assume no liability for the content, completeness or quality of the information
contained therein. The content of this manual is regularly updated and adapted to reflect the
current status of the software. We furthermore do not guarantee that this product will function
without errors, even if the stated specifications are adhered to.

Under no circumstances can we guarantee that a particular objective can be achieved with the
purchase of this product.

Insofar as permitted under statutory regulations, we assume no liability for direct damage,
indirect damage or damages suffered by third parties resulting from the purchase of this
product. In no event shall any liability exceed the purchase price of the product.

Please note that the content of this User Manual is neither part of any previous or existing
agreement, promise, representation or legal relationship, nor an alteration or amendment
thereof. All obligations of Thorlabs GmbH result from the respective contract of sale, which also
includes the complete and exclusively applicable warranty regulations. These contractual
warranty regulations are neither extended nor limited by the information contained in this User
Manual. Should you require further information on this product, or encounter specific problems
that are not discussed in sufficient detail in the User Manual, please contact your local Thorlabs
dealer or system installer.

All rights reserved. This manual may not be reproduced, transmitted or translated to another
language, either as a whole or in parts, without the prior written permission of Thorlabs GmbH.

Status: 2013

Copyright © Thorlabs GmbH. All rights reserved.
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Index

A

ActiveX programming
Ambient conditions
AOI
for automatic image control
sequence mode
AOI (Area of interest)
AOI sequence
multi AOI
AOI sequence
AOI sequence mode
binning
readout cycle
scaler
subsampling
Application notes
DCC1240x
DCC1545M
DCC1645C
DCC3240x
DCU223x
DCU224x
Area of interest -> AOI
Area scan camera
Area scan sensor
Auto exposure (AES)
Auto exposure shutter (AES)
Auto exposure time (AES)
Auto frame rate (AFR)
Auto gain (AGC)

Auto gain control (AGC)
Auto white balance (AWB)
hysteresis
Automatic image control
hysteresis
programming
AVI functions
errors

AVI recording
playback

B
Bad pixel -> hot pixel

453
486

159
113
34, 97
34

34
159

113
113
113
113

63

66

66

63

66

66

34

33

33

81

45, 106
93

45, 106
44, 81, 95,
106

45

45, 81
108

81

45

147, 303

457

84, 359
119

260

Bayer filter
Bayer conversion
Binning
Bit depth
Black level
Black level correction
Blinking codes
Boot boost

C

C#
C/C++

Camera
close
EEPROM
electrical data
Information
open
parameters
Camera EEPROM
Camera ID
Camera Manager
camera list
Control center
Camera parameter
save
Camera parameters
load at start-up
Camera status
get
Capture
freerun synchronisation
live mode (freerun)
overlap trigger
single snap mode
trigger mode
Capture video
Characteristics
gamma curve
linear
logarithmic
C-mount/CS-mount
Color correction
Color depth
Color formats
COM port -> Serial interface
Contrast adjustment

26, 99, 102
34, 38, 97
41, 319
95, 421

44

501

71

452

451, 452,
453

130
71
487
129
79, 130
74
148
71
67
68
68

412

71
183

148

134

17

19

17

19, 103
177

39

39

39

477
102
319

99, 502
50

41
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CPU idle state
CRA correction

D

DCC1240x
DCC3240x
digital input
digital output
electrical data
flsh
GPIO
I/O connector
pin assignment
serial interface
trigger
DCU223x / DCU224x
electrical data
I/O connector
Pin assignment
DCx
driver compatibility
DCx camera model
DCC3240x
DCU223x / DCC224x
DCx camera models
comparison table
DCx Model Naming
Conventions
DCx naming convention
Delphi
DIB
Digital input
trigger
Digital input/output
GPIO
programming
Digital output
flash
Direct3D
DirectShow
DirectX
Display
bitmap mode (DIB)
color formats
DIB mode
Direct3D
DirectDraw
modes (uc480 Viewer)
OpenGL

71
24

113
113
493
494
491
494
492
491
491
495
493

487
487
487

58

14
14
14

14, 458
459

460

460
452
21

47

20, 47, 103
104
327,431

47

21, 198, 322
71

56, 198

21

502

133

21, 56, 133
379

99

21

overlay

overlay display
Display overlay
Driver version

E

Edge enhancement
EEPROM of the camera
Errors
error messages
transfer failed
transmission errors
troubleshooting
Event handling
Expert mode
Exposure time
setting

F

Fast line scan
Fill factor

Filter glasses
clean
DL filter
IR cut filter
Firmware
Flange back distance
calculate
Flash

global flash
Flash timing

in freerun mode

in trigger mode
Frame rate

Freerun -> Capture: live
mode

Freerun mode

G

Gain

linearity
Gamma
Gamma characteristic
Global shutter
GPIO

programming
Graphics card

133
198

133
70

110
71, 496

454
79, 89, 90
44

499

141

76, 77

44, 93, 427
216

63
24

480
480
480
480

46
ar7
ar7

19, 30, 280,
431
104

49
a7

44, 93, 329
17

177

95, 333
44

95
39
30, 115

104, 280
441

21, 56
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H

Histogram
Hot pixel correction
Hotpixel

add

edit

12C bus
Image capture -> Capture
Image display -> Display
Image format

set

Image memory
allocate

Image scaling
INI file -> Parameter file
Installation

Interface
serial

IP norm

IR cut filter
is_AddToSequence
is_AllocimageMem
is_AOI
is_AutoParameter
is_Blacklevel
is_CameraStatus
is_CaptureStatus
is_CaptureVideo
is_ClearSequence
is_ColorTemperature
is_Configuration
is_Convert
is_Convertimage
is_CopylmageMem
is_CopylmageMemLines
is_DeviceFeature
is_Devicelnfo
is_DirectRenderer
is_DisableDDOverlay
is_DisableEvent
is_EdgeEnhancement
is_EnableAutoExit
is_EnableDDOverlay
is_EnableEvent

41, 86
28, 110, 260

123
123

111
19
21

267

130
97
504
58, 61

495
509
480
156
157
159
167
170
172
174
177
179
180
183
188
382
190
191
192
196
198
383
205
206
208
384
209

is_EnableMessage
is_ExitCamera
is_ExitEvent
is_ExitimageQueue
iIs_Exposure
is_ForceTrigger
is_FreelmageMem
is_FreezeVideo
is_GetActivelmageMem
is_GetActSeqBuf
is_GetAutolnfo
is_GetBusSpeed
is_getCameralnfo
is_GetCameralList
is_GetCameralLUT
is_GetCameraType
is_GetCaptureErrorinfo
is_GetColorConverter
is_GetColorDepth
is_GetDC
is_GetDDOvISurface
is_GetDLLVersion
is_GetError
is_GetExposureRange
is_GetFramesPerSecond
is_GetFrameTimeRange
is_GetGlobalFlashDelays
is_GetlmageHistogram
is_GetlmageMem
is_GetlmageMemPitch
is_GetNumberOfCameras
is_GetOsVersion
is_GetPixelClockRange
is_GetSensorinfo
is_GetSensorScalerinfo
is_GetSupportedTestimages

is_GetTestimageValueRang
e

is_GetTimeout
is_GetUsedBandwidth
is_GetVsyncCount
is_HasVideoStarted
is_HideDDOverlay
is_HotPixel
is_ImageFile
is_ImageFormat
is_InitCamera

211
213
214
215
216
221
222
223
225
226
227
230
231
233
235
385
386
236
237
388
389
238
239
390
240
241
391
242
247
248
249
250
392
251
252
253
255

256
257
258
259
393
260
264
267
273
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is_InitEvent
is_InittmageQueue
is_InquirelmageMem
is_10

is_IsVideoFinish
is_LoadBadPixelCorrectionT
able

is_Loadlmage
is_LoadlmageMem
is_LoadParameters
is_LockDDMem
is_LockDDOverlayMem
is_LockSeqBuf
Is_Measure
is_ParameterSet
is_PixelClock
is_PrepareStealVideo
is_ ReadEEPROM
is_ReleaseDC
iIs_RenderBitmap
is_ResetCaptureErrorinfo
is_ResetToDefault

is_SaveBadPixelCorrectionT
able

is_Savelmage
Is_SavelmageEx
is_SavelmageMem
is_SavelmageMemEx
is_SaveParameters

IS_SET_EVENT_TRANSFE
R_FAILED

is_SetAllocatedimageMem
is_SetAOl
is_SetAutoParameter
is_SetBadPixelCorrection

is_SetBadPixelCorrectionTa
ble

is_SetBayerConversion
is_SetBinning
is_SetBICompensation
is_SetCameralD
is_SetColorConverter
is_SetColorCorrection
is_SetColorMode
is_SetConvertParam
is_SetDDUpdateTime
is_SetDisplayMode

276
278
279
280
288
394

395
396
398
400
401
289
290
292
294
402
296
403
297
404
299
405

406
407
409
410
412
209

301
414
303
417
418

420
310
421
313
315
317
319
423
425
322

is_SetDisplayPos
is_SetEdgeEnhancement
is_SetErrorReport
is_SetExposureTime
is_SetExternalTrigger
is_SetFlashDelay
is_SetFlashStrobe
Is_SetFrameRate
is_SetGainBoost
is_SetGamma
is_SetHardwareGain
is_SetHWGainFactor
Is_SetHwnd
is_SetlmageAOl
is_SetlmageMem
Is_SetlmagePos
is_SetlmageSize
is_SetlO
is_SetlOMask
is_SetKeyColor
is_SetLED
is_SetOptimalCameraTiming
is_SetPixelClock
Is_SetRopEffect
is_SetSaturation
is_SetSensorScaler
Is_SetSensorTestimage
is_SetSubSampling
is_SetTimeout
is_SetTriggerCounter
is_SetTriggerDelay
is_ShowDDOverlay
is_StealVideo
is_StopLiveVideo
is_UnlockDDMem
is_UnlockDDOverlayMem
Is_UnlockSeqBuf
is_UpdateDisplay
is_WaitEvent
Is_WaitForNextimage
is_ WriteEEPROM
isavi_AddFrame
isavi_CloseAVI
isavi_DisableEvent
isavi_EnableEvent
isavi_EXxitAVI
isavi_ExitEvent

325
426
326
427
327
429
431
329
331
332
333
335
433
434
337
435
438
440
441
442
443
338
444
340
342
343
345
347
350
351
352
446
447
353
448
449
354
450
355
356
358
359
360
360
361
362
363
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6 Appendix

isavi_GetAVIFileName
isavi_GetAVIFileNameW
isavi_GetAVISize

isavi_GetnCompressedFram

es
isavi_GetnLostFrames
isavi_InitAVI
isavi_InitEvent
isavi_OpenAVI
isavi_OpenAVIW

isavi_ResetFrameCounters

isavi_SetFrameRate
isavi_SetimageQuality
isavi_SetlmageSize
isavi_StartAVl
isavi_StopAVI

L

LED
LED -> Status LED

DCx Status LED
Lens

immersion depth
Line scan

fast line scan
Line scan mode
Linux

not supported functions
Live mode
Log mode
Lookup table (LUT)

M

Memory board
Memory formats
Micro lenses

Multi AOI
uc480 Viewer

Multi camera systems
system requirements

N

Network card

O

Obsolete functions

364
365
366
367

368
369
370
371
372
373
374
375
376
377
378

280

501

478

63

33, 115, 192
56, 61

457

177

192

39, 40

379
502
24

34, 159
112

56

56

379

OpenGL
Operating system
Overlap trigger -> Capture
Overlay -> Display
Overlay: Direct3D

display (programming)
Overlay: display

P

Parameter

new
Parameter file (ini file)
Pixel clock
Pixel pre-processing
Port
Ports
Processor

idle states

support for multitasking
Profiles
Programming languages

Programming notes
PWM

Q

Quick start
connection
image capture
programming

R

Raw Bayer -> Bayer filter
Reference AOI

for automatic image control

Return values
RGB gain

ROI -> AOI
Rolling shutter

Rolling shutter (global start)

RS-232 -> Serial interface

S

Scaler

Sensor
position accuracy
Sensor formats

21, 322
56
19
21

133
198

46

80, 504
44, 93, 444
40

71

50

183
183

76, 117

451, 452,
453

451
280

54
54
127

26

159
454

44

34, 159
30, 115
30

50

97

480
23
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Serial interface

DCC3240x 50
Setting the area of interest 159
-> AOI
Shock resistance 486
Shutter

global 30

rolling 30
Standby mode of the camera 20
Start dialog 76
Starter firmware 46, 273
Status LED 58

DCx camera 501
Strobe output -> Flash 431
Subsampling 34, 37, 97
support 499
Support file

create 71
System requirements 56

T
Temperature range 486
Test image 110
Thread programming 453
Trigger 280
Trigger mode -> Image 19
capture

U
UART 495
uc480 Camera Manager 67

Control Center 68
uc480 Hotpixel Editor 123
uc480 programs 67
uc480 Viewer 75

status bar 79

toolbars 77
uc480.h 451, 452,

453
uc480_Api.dll 451, 452,

453
USB

bandwidth 53

cable 52

connection 52

hub 61

standard 51

topology 51

USB 3.0
cable 52
conncetion 52
V
VB .NET 452
Vibration resistance 486
W
Windows 56
install camera driver 58
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