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1

Preface

Introduction

IDS Imaging Development Systems GmbH has taken every possible care in preparing this
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 manual is neither part of any previous or existing agreement,
promise, representation or legal relationship, nor an alteration or amendment thereof. All
obligations of IDS Imaging Development Systems 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 manual. Should you require further information on this product, or encounter specific problems
that are not discussed in sufficient detail in the manual, please contact your local uEye 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 IDS Imaging
Development Systems GmbH.

Status: October 2009

Safety Information
The product must be connected, taken into operation and maintained only by appropriately
qualified personnel.

The error-free and safe operation of this product can only be ensured if it is properly transported,
stored, set up and assembled, and operated and maintained with due care.

Operating Environment

Please comply with the requirements for the proper use of this product. Failure to do so will render
the warranty void.

Do not subject this product to direct sunlight, moisture or shock. The environmental conditions
specified in chapter Specifications are required.

EMC Directives

IDS Imaging Development Systems GmbH hereby confirms that this product has been dewveloped,
designed and manufactured in compliance with the EC Directive 89/336/EEC (Electromagnetic
Compatibility).

Compliance with the directives is demonstrated by meeting the following standards:

© 2009 IDS Imaging Development Systems GmbH
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Product type

USB uEye SE (CMOS sensors)
USB uEye SE (CCD sensors)
USB uEye ME (CMOS sensors)
USB uEye ME (CCD sensors) ”
USB uEye RE (CMOS sensors) )
USB uEye RE (CCD sensors) *
USB uEye LE (CMOS sensors) ”
GigE uEye SE (CMOS sensors) ?
GigE uEye SE (CCD sensors) "
GigE uEye RE (CMOS sensors)
GigE uEye RE (CCD sensors)
GigE uEye HE (CMOS sensors) ?
GigE uEye HE (CCD sensors) *

EMC immunity

EN 61000-6-2:2005
EN 61000-6-2:2001
EN 61000-6-2:2005
EN 61000-6-2:2005
EN 61000-6-2:2001
EN 61000-6-2:2001
EN 61000-6-2:2005
EN 61000-6-2:2005
EN 61000-6-2:2005
EN 61000-6-2:2005
EN 61000-6-2:2005
EN 61000-6-2:2005
EN 61000-6-2:2005

EMC emission

EN 61000-6-3:2001 + A11:2004

EN 61000-6-4:2001

EN 61000-6-3:2001 + A11:2004
EN 61000-6-3:2001 + A11:2004
EN 61000-6-3:2001 + A11:2004
EN 61000-6-3:2001 + A11:2004
EN 61000-6-3:2001 + A11:2004

EN 61000-6-4:2001
EN 61000-6-4:2001
EN 61000-6-4:2007
EN 61000-6-4:2007

EN 61000-6-3:2001 + A11:2004
EN 61000-6-3:2001 + A11:2004

") 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.

Trademarks

IDS Imaging Development Systems and uEye are registered trademarks of IDS Imaging
Development Systems GmbH. Microsoft and Windows are trademarks or registered trademarks of
Microsoft Corporation. All other products or company names mentioned in this manual are used
solely for purposes of identification or description and may be trademarks or registered
trademarks of the respective owners.

Copyright
© IDS Imaging Development Systems GmbH. All rights reserved.

IDS Imaging Development Systems GmbH hereby grants the purchaser the right to use the
software.

© 2009 IDS Imaging Development Systems GmbH
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2 Contacting Us

Visit our web site http://www.ids-imaging.com where you will find all the latest drivers and
information about our software and hardware products. The latest uEye driver is available on our
website http://www.ueyesetup.com.

Please contact your local IDS distributors for first level support in your language. For a list of IDS
distributors worldwide please go to our website and follow the Support link.

Address: IDS Imaging Development Systems GmbH

Dimbacher Str. 6-8
D-74182 Obersulm

Fax: +49-(0)7134-96196-99

Email: Sales: sales@ids-imaging.com
Support:  support@ids-imaging.com

Internet http://www.ids-imaging.com

© 2009 IDS Imaging Development Systems GmbH
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Welcome

Thank you for purchasing a uEye camera from IDS Imaging Development Systems GmbH.

The uEye Software Package

For your uEye camera, a comprehensive software package is available for download.

In addition to the drivers, the uEye Software Development Kit (SDK) includes the uEye Camera
Manager, the uEye Demo and the uEye API programming interface for creating your own uEye
programs under Windows 2000, XP and Vista (32-bit) as well as Linux. Numerous demo
applications make it easy for you to get started with uEye programming.

The current version of the uEye SDK is available as a free download at http://www.ueyesetup.com.
Information on how to install the software and connect the camera can be found in this manual.

Enjoy your new uEye cameral!

Getting Started

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

L UICK-Stdrt. PFrogramming

Enjoy your new uEye cameral

© 2009 IDS Imaging Development Systems GmbH
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3.1

About this Manual

Contents

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

(0]

(0]

(0]

(0]

Section A: Operating the Camera

Quick Start to using your uEye

Installing and Using uEye Software
These sections show how to connect cameras and start operation using the software tools
uEye Camera Manager and uEye Demo.

Camera Basics

In this section you will find a lot of important information on the technical background of your
USB or GigE camera. This section contains explanations on the uEye's Operating Modes, on
Sensor Technology, important Camera Parameters, and the USB and GigE interfaces. We
recommend to read this chapter to become familiar with the general functionality of the uEye
cameras.

Section B: Programming with the uEye API
Quick-Start to programming with your uEye

How To Proceed

If you are not yet familiar with uEye 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 uEye API ordered by topics. The flowcharts help to easily find the appropriate API function
for a certain task.

Description of Functions / Description of AVI Functions

These chapters cower all the functions of the uEye API in alphabetic order.

The AVI functions for video recording are implemented by the ueye_tools.dll which is also
included in the uEye Software Development Kit.

Obsolete Functions
This chapter lists obsolote API functions and recommended alternatives.

Lists and Programming Notes

In this chapter, you will find useful information on how to use the uEye programming API.
Programming environments, modes for uEye colour and image display as well as the automatic
image control functions are discussed here.

Section C: Specifications and Accessories

Specifications
All information on the camera's Sensor and Performance, Mechanical as well as Electrical
Specifications are contained in this section.

0 Accessories
Here you will find a list of accessories for uEye cameras sorted by model.

© 2009 IDS Imaging Development Systems GmbH
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3.1. About this Manual.

Symbols

Links to other chapters are underlined in the text.

In these boxes, you will find helpful user information.

In these boxes, you will find important notes and warnings.

= At aglance

These boxes show the contents of very long chapters at a glance and provide links to the sub-
sections.

This symbol indicates interactive graphics. When you click on an active area in a graphic, a
chapter containing additional information on that area opens automatically

b 2P @

© 2009 IDS Imaging Development Systems GmbH
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3.2 What is New in this Version?

Version 3.50 of the uEye software package includes many new features and enhancements.The
following table gives you an oveniew of the major new functions.
Please make sure to also read the file named WhatsNew.txt which you will find in the C:\Program

Files\IDS\uEye\Help directory when the installation is completed. This file contains late-breaking
information on new functions and fixed issues.

New in Version 3.50

Functions Described in chapter
Driver support for Windows 7 System Requirements
Support for 64 bit versions of Windows 7, Windows Vista System Requirements
and Linux

Information in this Manual Described in chapter

Merge of the previously separated manuals uEye -
Programming Manual and uEye User Manual.

New section: How to Proceed - uEye Programming How To Proceed
New chapter: Troubleshooting Troubleshooting

Keyword index added -

Older versions

See the History chapter.

© 2009 IDS Imaging Development Systems GmbH



3.3. uEye Camera Family.

3.3

Introduction of the uEye Camera Family

uEye stands 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 Gigabit
Ethernet 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.

uEye cameras have state-of-the-art CMOS and CCD sensors. The CMOS models use either the
global or the rolling shutter method; the CCD models use only the global shutter method. uEye
camera resolutions range from 640 x 480 pixels (VGA) to 2560 x 1920 pixels (QSXGA), depending
on the sensor. Further sensor modules will continuously expand the product portfolio. Depending
on the individual model, the uEye cameras are available either as monochrome and color versions,
or as color versions only.

The Models Comparison chapter shows the most important features of every series at a glance.

USB uEye SE “ Standard Edition”

The USB uEye SE series features 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 I/O signals. A USB uEye
SE wersion with C-mount front flange has been dewveloped for
OEMs. The camera can also be supplied as PCB stack for
special applications.

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.

Figure 1: USB uEye SE

USB uEye ME “Machine Edition”

The USB uEye ME features a right-angle rugged metal housing that
makes it very compact. With its right-angle and low-profile design,
this camera fits into the tightest spaces and is thus ideal for
machine integration. Six mounting holes in the housing allow front-
mounting the camera onto otherwise hard to reach places when
using typical mounting methods.

The USB port of the USB uEye ME supports both standard mini-B
connectors and lockable connectors. The camera’s digital I/Os are
interfaced using a lockable Hirose connector designed for use in
demanding industrial environments.

Figure 2: USB
uEye ME

USB uEye RE “Rough Environment Edition”

The RE \ersions of the uEye cameras are extremely rugged
and thus offer an extended area of application. In conjunction
with the optional lens tubes, these models meet the
requirements of protection classes IP 65 and IP 67. The USB
2.0 and the /O signals are connected via two ports of the
same protection class. The USB uEye RE is therefore Figure 3: USB uEye RE
particularly suited for harsh environments.

© 2009 IDS Imaging Development Systems GmbH
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USB uEye LE “Light Edition”

The USB uEye LE series features extremely compact cameras
with high-speed CMOS 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. USB uEye
LE cameras are available with a plastic housing with CS-mount
Figure 4: USB uEye LE lens adapter, as a board-level version with M12 or M14 lens
versions holder, or without a lens holder.

GigE uEye SE “ Standard Edition”

The GigE uEye SE is a highly compact Gigabit Ethernet
camera. With a housing barely larger than that of the USB
uEye models, the GigE uEye SE offers all the benefits of
Gigabit Ethernet technology: High bandwidth, cable lengths up
to 100 m, and widespread use of this interface.

Besides the lockable Gigabit Ethernet port, the camera
provides a 6-pin Hirose connector that carries the power
supply as well as the trigger and flash signals.

Figure_5: GigE uEye SE

GigE uEye RE “Rough Environment Edition"

The RE version of the GigE uEye cameras features the same
rugged design and extended application options as the
equivalent USB based model. In conjunction with the optional
lens tubes, the RE models meet the requirements of protection
classes IP 65 and IP 67. The GigE interface and the I/O signals
are connected via two lockable connectors that are also
dustproof and protected against splash water. The GigE uEye
RE is therefore particularly suited for harsh environments.

The functionality and performance data are the same as for the
GigE uEye SE.

Figure 6: GigE uEye RE

GigE uEye HE “High-End Edition”

The GigE uEye HE offers a rich set of additional features and
functions compared to the other uEye models. Images can be
output at up to 12 bits per channel. The integrated FPGA
allows calculating color images in the camera, and various
LUT curves can be applied to the images. An integrated 64 MB
image memory and two independent processor cores ensure
fast and reliable data transfer. Many of the GigE uEye HE's
sensors can be operated at increased frame rates. Additional
programmable I/Os and a serial RS232 interface in the camera
open up new possibilities for camera integration.

The Gigabit Ethernet interface provides further advantages:
More than twice the bandwidth of USB 2.0, cable lengths up to
100 m, and widespread use of this interface. The Gigabit
Ethernet interface is meanwhile available in every standard PC
and notebook/laptop and provides a gross bandwidth of 1000
Mbps.

Figure 7: GigE uEye HE
(standard and right-angle
versions)

© 2009 IDS Imaging Development Systems GmbH



3.3. uEye Camera Family.

uEye Software

For every uEye camera, a comprehensive software
package is available as a free download. In addition to
the drivers, this software package features the uEye
Camera Manager, the uEye Demo application and a
Software Development Kit (SDK) for creating your own
uEye programs under Windows 2000, XP and Vista (32
Bit) as well as Linux. Numerous demo applications
make it easy for you to get started with uEye
programming.

The latest uEye software is available for download from
our website at <%ADRESS_WWW2%>.

Figure 8: uEye Camera Manager

© 2009 IDS Imaging Development Systems GmbH
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4
4.1

(4

A: Operation
Quick Start

Connect the camera

Install the latest version of uEye software. Then connect the uEye camera with the PC. USB
cameras are automatically detected as new hardware under Windows. GigE cameras are added
to the camera list in the uEye Camera Manager. Check the status LEDs on your camera to see if
the camera has been correctly identified.

See also:

System Requirements

Installation

USB uEye: Connection - Status LED
GigE uEye: Connection - Status LED

Configure the camera

USB uEye cameras are ready for use right out of the box. You can assign a unique ID to your
camera with the uEye Camera Manager.

If you are using a GigE uEye, open the uEye Camera Manager first and assign an IP address
before connecting the camera. You can either assign a fixed (persistent) IP address or have the
uEye driver assign the address automatically. To do this, select the camera in the uEye Camera
Manager list and click "Automatic ETH configuration" (ETH is short for "Ethernet™).

See also:

e Applications: uEye Camera Manager
e Assigning a Camera ID in the Camera Manager
e Firmware and Camera Start

Capture images

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

When you select uEye > Initialize on the menu bar, the connected uEye 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 Applications: uEye Demo

e Camera Basics: Operating Modes

© 2009 IDS Imaging Development Systems GmbH
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Customize the key camera properties

Select uEye > 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.

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:

e UEye Demo: Camera Properties
e Camera Basics: Camera Parameters

Activate trigger and flash modes

uEye 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
abowe, select the Trigger tab and enable the desired mode. To trigger on falling or rising edges, a
digital signal has to be applied to the camera. When you are finished with the trigger settings,
select uEye > Trigger mode... on the menu bar to start the triggered image capture.

If you have connected the digital output on your uEye 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 uEye automatically activates the flash during the exposure time.

The housing version of the uEye LE cameras provides no digital I/Os.

See also:

¢ UEye Demo: Camera Properties
e Camera Basics: Digital Input/Output
¢ Specifications: Electrical Specifications

© 2009 IDS Imaging Development Systems GmbH
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E Save the camera settings and images

With uEye Demo, 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
uEye 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 uEye 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 sawed settings, select the Load parameters option.

See also:

e uEye Demo: Record Dialog
e UEye Player

© 2009 IDS Imaging Development Systems GmbH
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4.2.1 Installation. System Requirements

4.2 Installation
4.2.1 System Requirements

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

USB uEye cameras

Minimum * Recommended
CPU speed 600 MHz 2x2.4 GHz
Memory (RAM) 256 MB 2048 MByte
For USB uEye USB 2.0 high speed (480 Mbps) USB 2.0 high speed (480 Mbps)
cameras: Intel® or NVIDIA® nForce mainboard
USB host chipset
controller
For GigE uEye
cameras 100 Mbps 1000 Mbps
Network
bandwidth Intel Pro/1000 GT (PCI)

Intel Pro/1000 PT (PCle)
Network card type

Graphics card Onboard graphics chip AGP/PCle graphics card
Latest version of DirectX Runtime
9.0c
Operating system Windows XP 32 bit (Service Pack 2) Windows 7 32 or 64 bit
Windows 2000 (Service Pack 4) Windows Vista 32 or 64 bit (Service
Pack 1)

Windows XP 32 bit (Service Pack 3)
Linux (Kernel 2.6)
Linux (Kernel 2.6)

*) Camera performance may be limited.

Onboard USB 2.0 ports usually provide significantly better performance than PCland PCMCIAUSB
adapters.

To ensure optimum performance of the network connection, you need to install the latest drivers
for your network card. We recommend using the drivers of the following versions:

¢ Intel® chipsets: version 8.8 or higher
o Realtek chipsets: version 5.7 or higher

Direct3D graphics functions

The uEye driver can use Direct3D to display the camera image with overlay information. 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.

© 2009 IDS Imaging Development Systems GmbH 23
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4.2.2 Downloading the Software

The latest camera drivers are available for download at www.ueyesetup.com.

Your Imagination
is our Challe

Figure 9: uEye Setup - Language selection

Choose your language on the setup start page and follow the download links.
X

| = . Windows. Setup (V. 3.20) -]
|
= . Driver only” Windows Setup |
Imaging Development Systems

USB Bus Checker

-

Camera Hardware Check

\LINUX (USB only V2.40.0003.5)

. Imaging Software Interfaces

< Manuals. )
« RMA Form ~5)
. Contact -
www.ids-imaging.com SRS r
CCXAD

liigure 10: uEye setup menu

To operate a camera with USB board revision 2.0 or earlier, you will need the uEye driver version
2.40. You can download this driver version from our website at http://www.ids-imaging.com.

For further information, see also USB uEye SE Driver Compatibility.

The following options are available:

o Windows Setup (V 3.30)
This download contains the complete setup with drivers for all cameras, the uEye Software
Development Kit (SDK) and the manuals.
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4.2.2 Installation. Downloading the Software

¢ "Driver only" Windows Setup
This download contains only the drivers for USB and Gigabit Ethernet cameras. The SDK and
manuals are not included.

e USB Bus Checker
The USB bus checker provides information on the USB interfaces available on your system
(Windows only).

e Camera Hardware Check
The USB hardware check displays information on whether a connected camera is compatible
with the new driver versions (Windows only). To use this feature, a uEye driver has to be
installed on your system.

e LINUX
This download contains the drivers for the uEye cameras for Linux (kernel version 2.6)

¢ Imaging Software Interfaces
Click this link to download individual software interfaces for using the uEye in conjunction with
image processing libraries, such as MVTec HALCON. Please note that all these files are also
included in the Windows Setup (V 3.30) download (see abowe).

e Manuals
Click this link to access the uEye Manual and other manuals for components and tools online
as PDF files.

e RMA Form
This link displays a form for returning goods to IDS.

e Support
Click this link to display IDS support information and additional contact data.

4.2.3 Installing the uEye software under Windows

You need administrator privileges to install the software.

The files are downloaded in ZIP format. They have to be extracted after the download before you
can start installing. Double-click the executable (UEye32_35000.exe) to start the installation. The
uEye driver installation is menu-driven. Please follow the instructions of the setup program.

The setup will prompt you to select a setup type. Please choose one of the following options:
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IDS uEye X
Setup Type *

Select the zetup type that best suits your needs. L 'Ve
Click. the type of setup you prefer.
{1, Conpete Desciption

2 IU5B and Gigabit Ethernet Ingtallation of all components.

3. USE

4. Custam

[ < Back " Mest > ] [ Cancel

Figure 11: Selecting a setup type

1. Complete
Installs all components (recommended).

2. USB and Gigabit Ethernet
Installs all USB and GigE components except source code and third-party drivers (e.g.
DirectShow or imaging libraries)

3. USB
Installs all USB components except source code and third-party drivers

4. Custom
When you choose custom installation, you hawe to individually select the components you want
to install. Custom installation is recommended only for advanced users.
If you need to make changes to an existing installation, you can do this with the custom
installation.

Once the software has been installed, the GigE uEye network service is automatically bound to all
local network adapters.

We recommend disabling the network service for all network adapters that will not be used with the
GigE uEye cameras. To disable the network service, open the ETH network service dialog boxin the
uEye Camera Manager.

Uninstall

To uninstall the uEye drivers and software, you also use the menu-driven uEye setup program.
The GigE uEye network senvice is uninstalled automatically when you uninstall the uEye driver.

After uninstalling the GigE uEye driver, you will have to restart your computer. You can only reinstall
the driver after restarting the computer.

424 Installing the uEye Software under Linux

The installation of the uEye software on Linux systems is described in the Readme.txt file
contained in the uEye driver download for Linux .
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4.2.5 Connecting a USB uEye Camera

Please install the software first as described in the Installing the uEye Drivers section. Connect
the USB uEye to the PC, using the USB 2.0 cable. The camera will be recognized automatically.
When the camera has been correctly installed, the LED on the back of the camera lights up
green.

Under Windows the camera will show up in the uEye Camera Manager's camera list.

I
Tier 4

, "‘?:"\’ =] \
Tier5 / S
l

I !/ N
Tier6 / V-

: \:-_K \% \
/ L. Ay
i M,
/ N,
\
i / \ \
Tier7 / s
/ \
\

/
/ N,
/ \

Figure 12: Connecting USB device to a PC

The uEye 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 at computer stores or from IDS. 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 uEye
cameras.

To use maximum bandwidth, we recommend connecting the cameras directly to the USB 2.0 ports
on the mainboard. Many USB 2.0 ports on PCI/PCle cards and the USB 2.0 ports on the front of the
PC mostly supply lower bandwidths.

Windows Systems

If the camera is notlisted in the uEye Camera Manager, open the Windows Device Manager to check
whether the camera has been correctly recognized. If recognition was successful, you will find an
entryin the format “uEye Ul-xox-xx Series” under “Universal Serial Bus Controllers.” Aquestion mark
or exclamation mark before the entryindicates that camera was not correctly recognized. Disconnect
and reconnect the camera. The camera should now be correctly recognized.
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4251 Status LED on USB uEye cameras

USB uEye SEME//RE

The LED on the rear side of the USB uEye camera indicates whether
e the uEye camera is powered on — LED lights up red (only USB board rev. 2.0 or higher).
e the uEye driver has been loaded and the camera is operational — LED lights up green
e an error has occurred — green LED flashes:
= 2x flash: unknown sensor, please contact our support team.

If the LED does not light up green, please check the following:
e Has the camera been connected correctly?

e Hawve the driver and the camera been installed properly in the uEye Camera Manager on the
host PC?

e Does the host PC meet all system requirements?

Figure 13: USB uEye SE X -
(red/green LED)

USB uEye LE

The USB uEye LE camera has a single color status LED. It lights up orange as soon as the
camera is supplied with power.
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4.25.2 USB uEye SE Driver Compatibility

From driver version 3.10 on, only cameras with USB board revision 2.0 or higher are supported.
To operate a camera with USB board revision 2.0 or earlier, you will need the uEye driver version
2.40. You can download this driver version from our website at http://www.ids-imaging.com.

Windows systems only: You can use the USB Hardware Check (see Software Installation)
before installing the driver version 3.10 to check whether your camera is supported. In addition,
the uEye Camera Manager version 3.10 or above provides information about the compatibility
(see Camera Manager ). An incompatible camera will be displayed as free and not available.

Only the following CMOS camera models of the USB uEye SE series are affected:

e UI-121x o Ul-154x
e Ul-141x e Ul-145x
e Ul-144x o Ul-146x

The LED(s) on the back of the camera housing also indicate the USB board version (see ukEye
USB Status LED).

Note on the uEye memory board

The optional memory board of the USB uEye SE and USB uEye RE camera series has been
discontinued.

From version 3.30, the functions required to operate the memory board will no longer be supported in
the uEye driver.

The uEye driver version 3.24 that still supports these functions will continue to be available in the
download area of our website at http://www.ids-imaging.com.
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4.2.6 Connecting a GigE uEye Camera

Please install the software first as described in the Installing the uEye Drivers section.

Check the power supply to the camera. Suitable AC adapters are available as accessories (see
also GigE uEye HE Accessories and GigE uEye SE Accessories). Connect the camera to the
PC either directly or using switches.

Connecting the camera directly to the PC

Using a suitable network cable (e.g. Cat 5e), connect the uEye camera directly to a Gigabit
Ethernet port on your PC. With this connection type, you need a network card for each camera.

= S

Figure 15: Connecting two cameras directly to a PC

Connecting the camera to a PC via switches

The use of switches allows you to extend the line length, as each switch adds a segment. The
maximum cable length for each segment is 100 m.

Using the GigE uEye camera through a router is not supported.

Figure 16: Connecting a camera to a PC, using switches to extend the
line length

Figure 17: Operating multiple cameras via switch

Connecting multiple cameras to multiple PCs using switches

As soon as one of the cameras is used by a PC, it is visible to other PCs, but no longer available.

It can only be used by a different PC when the existing connection to the first PC has been
closed.
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If the two PCs are on different subnets, each PC can only work with the cameras that have been
configured for the relevant subnet.

Figure 18: Multiple cameras and PCs networked using a switch

Connecting the camera to a PC behind a firewall

E

3

S

The use of external firewalls between the camera and the host PC is not recommended on image
data networks. If you nonetheless want to use a firewall, please ensure that ports 50000, 50001,
50002 and 50003 are open for the UDP protocol.

The built-in Windows Firewall or personal firewalls installed as software in the host PC usually do
not cause any problems.
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4.2.6.1 Status LED on GigE uEye cameras

LER:2: LERY LED1 LED?Z

Figure 19: GigE ukye SE/RE Figure 20: GigE uEye HE
status LEDs status LEDs

The two LEDs indicate the current status of the GigE uEye camera.
e LED 1: camera status
e LED 2: network status

Camera status (LED 1)

Camera is booting

Camera off

Starter firmware ok, waiting for connection

Connecting

Firmware update
Normal operation

Freerun mode

Single trigger mode

Group trigger mode *

Standby mode

Error

Camera hardware error

Configuration error - - - -
Starter firmware not ok, failsafe firmware enabled

Overtemperature (>65°C)
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Network status (LED 2)

Normal operation

No network connection

Network connection OK + data transfer
Continuous Data transfer

Error

Network error

Camera hardware error

Cable fault®

*) This function is not supported yet.
4.2.6.2 Notes on connecting GigE cameras

Please read the following notes before setting up GigE uEye cameras:

Network card drivers

e To ensure optimum performance of the network connection, you need to install the latest drivers
for your network card.

Cabling

e The cable length of the individual segments must not exceed 100 m.

¢ The network must be cabled throughout at either 100 Mbps or 1000 Mbps. The use of 1000
Mbps networks is recommended.

¢ The data network and the camera network should be cabled separately. We therefore
recommend connecting the GigE uEye cameras by a separate network card.

¢ GigE network adapters for PCI slots do not achieve the maximum transfer rate of 114 MB/sec.
In real life conditions, the transfer rate on a PCI bus is approx. 80-90 MB/sec.

IP configuration and DHCP

¢ Before you can use the GigE uEye camera on the network, you need to assign a valid IP
address to the camera. The IP address is assigned in the uEye Camera Manager. When
manually assigning an IP address to the camera, please make sure that the camera is on the
same subnet as the connected PC.

The network card can be configured in different ways:

1. Network card with fixed (persistent) IP address:
The network card has a fixed IP address. The uEye Camera Manager reads the network card's
IP address and uses it to create a valid address range from which an IP address can be
automatically assigned to a GigE uEye (see also Automatic ETH Configuration).

2. Network card with DHCP, DHCP host exists
The network card dynamically receives its IP address from an external device (the DHCP host).
When using this configuration method, please make sure that the auto IP range used by the
uEye Camera Manager and the address range maintained by the DHCP host do not overlap.
Select a high lease time (ideally infinite) to ensure that the address assigned by the DHCP host
cannot change during camera operation. The assignment of a new IP address during operation
of the GigE uEye camera will cause communication failure between the PC and the camera.

3. Network card with DHCP, no DHCP host exists
The network card is configured for DHCP assignment of the IP address, but there is no DHCP
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host. (This may be the case, for example, when you disconnect a laptop from the LAN in order
to connect it to a GigE uEye instead.) In this case, the system assigns a link local address in
the range between 169.254.1.0 and 169.254.254.255 after the relevant timeout expires.
Assigning the new address may take up to a minute. You can then configure the GigE uEye by
using configuration method 1 described above.

GigE uEye cameras do not support DHCP assignment of the camera's IP address. Only the
network card can obtain its IP address from a DHCP server.

We recommend not making any changes to the DHCP configuration of a network card during
operation. If problems occur, restart the system with the desired configuration.

Advanced settings

e For operating Gige uEye cameras, we recommend setting the value for the receive descriptors
of the network connection to the maximum value. Please note that not all network cards provide
this option.

To set the receive descriptors, select Start — Settings — Network Connections. Right-click on
the network connection and choose Properties. Switch to the Advanced tab in the dialog box
and click the Configure... button. You can now set the receive descriptors (RX/TX).

e The UDP protocol is required for communication between the GigE uEye cameras and the
computer. Ports 50000 ... 50003 must be available for this purpose.
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4.3
43.1

Applications
uEye Camera Manager

The uEye Camera Manager is the central tool for managing all uEye cameras. It displays
information on the connected uEye USB and GigE uEye cameras and provides options for

configuring them.

The uEye Camera Manager is currently only available for Windows operating systems. You can
configure the cameras in Linux by using the uEye SDK.

The uEye Camera Manager can be accessed as follows:

e Start —» Programs — IDS — uEye — uEye Camera Manager

e Program icon on the desktop or Quick Launch toolbar

e Start — Control Panel — uEye Camera Manager

[ﬂ ubye Camera Manager,

Zamera list

Free Aval,  Twpe Cam D Dew.ID  Model

Ses  Yes ETH i0 1001 LI-5 5 30
@ves Yes USE 2 1 UIz22x-M 4002616789
ves Yes USE 1 z UI-146xLE-C 4002669679
Zontrol center

[ ]Expert mode

[ General information ] [

Camera information

[ Create support file ] [

ETH network service

Additional Functions ]

[ Automatic ETH configuration

(5|

1S

| English v | [ Clase

Status of device Mr, 1001: The camera is configured correctly and can be opened.

Figure 21: uEye Camera Manager (basic view)

e Camera list

The camera list displays information on the connected uEye cameras.

e Control center

In the control center, you can access the configuration and display detailed information on the

connected UEye cameras.

|F—
o In the [EEE ena

vl drop down box, you can choose the language for the uEye Camera

Manager. This setting is saved and remains effective even after you close and reopen the
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43.1.1

program.
For proper display of Asian languages, the Windows support for East Asian languages has to
be installed on your system (in Control Panel — Regional and Language Options).

o Click | s J to close the application; any settings you have made are saved.

e The status box at the bottom of the Camera Manager window 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.

Camera List

When a camera is activated (switched on or connected to the PC), it appears in the camera list of
the uEye Camera Manager after a few seconds. A Gigabit Ethernet camera requires a little
more time to start up and be detected by the network than a USB camera.

After deactivating a GigE uEye camera (switching it off or disconnecting it from the network) it
takes approximately three seconds before the camera is removed from the camera list. During
this time the computer waits to see whether it receives another heartbeat signal from the
camera.

Free Avail,  Twpe  Cam. ID Dew,ID | Model SerMa.
Figure 22: uEye Camera Manager - Camera list

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

e Free/Avail.
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:

= The camera is not compatible with the driver. Please update the uEye driver.

= The IP configuration of the network card is not configured for use of the Gige uEye camera.
Please enter a valid configuration in the Manual ETH Configuration.

= DHCP (automatic assignment of an IP address) is activated in the IP configuration of the
network card. Please enter a valid configuration in the Manual ETH Configuration.

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

= The camera is currently being removed from the Manager.

= The camera reports that it is Not operational.

e Type
This column indicates whether the camera is a Gigabit Ethernet (ETH) or a USB camera
(USB).

e Cam.ID
The camera ID assigned by the user.
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e Dev.ID
Unique device identifier sequentially assigned by the system. Different device IDs are assigned
for USB and Gigabit Ethernet cameras. USB cameras are assigned device IDs from 1
upwards, Gigabit Ethernet cameras from 1001. After deactivating a uEye 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.

e Model
Model name of the camera

e SerNo.

Serial number of the camera.

4.3.1.2 Control Center

e Expert mode

When you select the [Z1Expert mode

check box, the uEye Camera Manager additionally

displays the Parameters box on the right. There you will find detailed information on the uEye

camera selected in the camera list. The [

Marual ETH configuration

Iandl

Upload starter Firrmware J

buttons are only available in Expert mode and are hidden otherwise

e | uEye Camera Manager
Cameta lisk Parameters
| Free Aval.  Type  Cam.ID  Dev.ID  Model SetMo Parameter Yalue
. =5 1001 LI-5 = Device -~
%’Yes Yes Use 2 1 UL-222x-1 4002616739 = General F
G’E;Yes Yes Use 1 2 I-146:LE-C 4002669679 Runtime firrmware version  0,00.0000
Starter firmware version 1.00.0027
User EEPROM (3 chars) S430C
COM port nurber 100
Camera temperature 40,8° C (105.4° F)
Control center [ Device statusflags 000000101
Expert mode Automatic parameter refrash E Control status Ex0s0000-0
= Hardware
[ General infarmation ] [ Cameta information ] Sensar 1T 12
Image memary size 54 ME
[ Create support file ] [ ETH network service ] = Network
MAC address 00-1B-A2-02-30-5E
( additional functions | | automatic ETH configuration | Currert IP address -
Current IP subnetmask =
[ Upload starter Firmware ] [ Marwal ETH configuration ] Persistent IP address 3
Persistent IP subnetmask -
IF range begin -
IP range end -
- - Paired host MaC 5
D S = Paired host IP %
l - Link. 1000 Mbity's
= Local network adapter
= General
- | [ = ] Designation Broadcom Metxtreme 57..
| | DHCP enabled Mo b
Skatus of device Mr, 1001 The camera is configured correctly and can be openaed.

Figure 23: uEye Camera Manager in Expert mode

e Automatic parameter refresh
If you select the Auktomatic 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.
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4.3.1.3 General Information

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

General Information

1DS:

uEye drivers and 3rd party interfaces

Check updates
Download updates

Location Version Update S|

uEye Camera Manager version 3.40.0.0

Copyright (C) 2007 - 2009

1IDS Imaging Development Systems GmbH

Driver designation Description

ueye_usb.sys USE kernel driver C:\WINDOWS\system32\drivers 3.40.8.0
ueye_eth.sys Gigabit Ethernet kernel driver C:\WINDOWS\system32\drivers 3.40.8.0
uEye_com.sys Virtual COM port driver C:\WINDOWS\system32\drivers 3.33.0.0
ueye_api.dl USE /Gigabit Ethernet user mode DLL C:\WINDOWS\system32 3.40.8.0
ueye_tools.dl User mode DLL with additional functi...  C:\WINDOWS'system32 3.33.0.0
UEYECEM, 0CX ActiveX driver C:\WINDOWS\system32 3.33.0.0
ueyecapture.ax DirectShow driver C:YWINDOWS\system32 3.40.6.0
ueyetw32.ds Twain driver C:\WINDOWS\twain_32 3.33.0.0
hacquEye.dil HALCON interface DLL Mot found Mot found
parhAcquEye.dl HALCOM interface DLL Mot found Mot found
hAcquEyexl.dil HALCOM interface DLL Mot found Mot found
uEye_LabVIEW.dl LabWIEW interface DLL C:\WINDOWS\system32 3.33.0.0
CWuEye,vin CVB driver Mot found Mot found b
Direct3D Dlls
Driver designation Description Location Version Update
d3da.dll Direct3D3 DIl C:\WINDOWS\system32'd3d9.dll 5.3.2600.5512
d3dxa_41.dl Direct3D9 Extensions DIl C:\WINDOWS \system32\d3dx9_41.dll Not found

USE controller and network adapters
&2 USB 1.0 hostcontroller(s)
= Q USB 2.0 hostcontroller(s)
Q Intel(R) 82801G (ICHT Family) USE2 Enhanced Host Controller - 27CC
=-E8 Network adapter{s)
[+ B8 Broadcom NetXtreme 57xx Gigabit Controller

USB 2.0 compatible host controller found

Close

Figure 24: uEye Camera Manager - General information

. [ Check updates ]

Click this button to check whether new drivers are available on the IDS website. You need a
connection to the Internet to use this function. After the version check, the individual files are
highlighted by different background colors in the uEye drivers and 3rd party drivers lists:

-: Anew driver version is available. Itis recommended that you
210,00 update the software.

B
{82000 SE00E 1 Green: The installed version is up-to-date.

Sl SR Yellow: The installed version is more recent than the version on the
website.

Wersion Update

Michk

Gray: Afile available on the website has not been installed.

[ Download updates ]

Click this button to go to the http://www.ueyesetup.com website and download the uEye
software and drivers.

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

3rd party drivers
This list shows the location and version of the uEye 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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4314 Cameralinformation

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 rg|
Device ID; 1
Manufacturer Date of QC
! | | |
Camera 1D User EEPROM (mazx, 64 characters)
[1 | | User Text [
’ Cancel ] [ [8]4 l

Figure 25: uEye Camera Manager —
Camera information

You can only setthe camera ID and write to the EEPROM if the camera is marked Free and Available
in the Camera Manager (see also Camera list).

e Camera ID
The camera ID identifies a camera in multi-camera operation. You can assign IDs in a 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.

If software accesses cameras through the uEye DirectShow interface, the camera IDs mustbe in a
range from 1 to 8.

If software accesses cameras through the uEye DirectShow interface, the camera IDs must be
assigned consecutively beginning with 1.

e User EEPROM (max. 64 characters)
Every uEye 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. IDS GmbH)
= Date of QC (date of final camera quality test)

43.1.5 Creating a Support File

AuEye supportfile is a binaryfile with the extension .bin. The file contains camera and driver details
that are required for diagnostics by the uEye supportteam. No personal computer data or user data
is stored in this file.

The | Sectssupportile | button opens the "Sawe as" dialog box, where you can save the
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43.1.6

4.3.1.7

displayed camera information and additional driver information

ETH Network Service

to a file.

In this dialog box, you can enable and disable the network senice of the GigE uEye camera for
specific network adapters. In addition, network adapters can be assigned a fixed IP address,

which is required for operating the GigE uEye camera.

ETH network service &J

[ =] -{fae Gigabit Ethernet UEye
= AEroadeom Metktreme Gigahit Controller
B 1ntel(r) PROJWIreless 39450886 Netwark Connection

Skatus

The Gigabit Ethernet UEwe network service is bound to 1 network adapker. Enable the network
service for all adapters Gigabit Ethernet uEve cameras are linked to, Disable the service For all
other adapters. Select an adapter From the list and dlick 'Enable uEve network service' or
'Disable uEye network service',

Metwork adapter
MAC Address DEI o .1.9 & B.9.-.6.D % BS -F& Disable UEye network service
IP Address [192 168 . 40 . 47 |

IP Subnetmask | 255 . 255 . 2585 . O

Dwnamic Host Configuration Pratocol {DHCP) disabled

[ Cancel l I Ok

Figure 26: uEye Camera Manager - ETH network service

e Status

Displays information on the status of the GigE uEye network senice and the connected

network adapters.
e Network adapter

«  Click the | Disable ueye networkservice | 1401 10 disable the GigE uEye network senice for a

network adapter. To enable the network senice, click the | Ensble ueve network serviee | 1 iton,

Before you can enable or disable a network adapter, you need to select it in the tree

structure of the dialog box.

We recommend disabling the GigE uEye network senice for all network adapters that are

not being used for uEye cameras.

= Inthe IP Address and IP Subnetmask input boxes, you can assign a static IP address
and a static IP subnet mask to the selected network adapter. DHCP will be disabled

automatically.

Additional Functions (COM Port)

The Additional functions dialog box allows installing virtual COM ports for communication through

the serial interface of the GigE uEye HE camera. The following
and use the serial interface.

sections show you how to set up
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This feature is only available for GigE uEye HE cameras.
You need administrator privileges to install a virtual COM port.
The GigE uEye HE camera you selectin the Camera Manager has to be marked Free and Available.

Additional functions El

Wirkual COM port

COM port | com1a0 v

Install COM port on the computer {(COM100% ] ’ Save COM port in the camera {COML100)

B default the camera is connected to COM port 100, This COM port is not installed on the computer system. You
can install COM100 or another COM port on your computer and save the port number in this camera,

Close

Figure 27: uEye Camera Manager - Additional functions

Setting up the serial interface on the GigE uEye HE

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 COMS8 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 GigE uEye HE 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 part on the computer (COM100) ]

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.

[ Deleta COM port (COM100) ]

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.

° [ 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-wolatile 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 GigE uEye HE 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.
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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 GigE uEye HE

Before a camera can exchange data with a PC through the virtual COM port, the camera has to be
paired with that PC (see Paired).

To awvoid 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 Specifications: Serial Interface chapter.

° [ Send | Receive ]

Clicking this button opens a dialog box for transferring data through the COM port. The dialog
box is provided as the uEyeComportDemo.exe sample program together with the C++ source
code and is included in the uEye 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 (‘S__<|
Virtual COM port (COML00)

[[]Broadcast CoM pork

[ Connect: ] Baud | 115200 V| Data Stop Parity
[ Send ] | Append | none v!
Clear

Serial port (COM1)

[ Connect ] Baud | 115200 ‘:| Data Stop Parity
[ Send ] | | Append !E :i
Clear '
|

Send filz

Source ! C:\Dokumente und Einstellungenimde\Desktop\Source. exe J
Destination i[}:‘\Dol‘iumente undEJnH&!ngm\mde\Deskhp\Des! exe
Direckion | Sourcefils -> COML -» COML00 -> Destination file v [ serdfie |

Source; 2043504 Byte

Progress  |RERNEN |

Close

Figure 28: Data transfer through a virtual COM port

Destination: 350000 Byte

e Baud
In this drop down box, you can change the data transfer rate of the serial interface.

e 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 CR/LF.

e Send file

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).
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Since the sample program has to open the camera, please make sure the selected camera is not
used by other applications atthe same time.

43.1.8 Automatic ETH Configuration

The |_Automstic ETH configuration_| 1 itt0n allows configuring a connected GigE uEye camera for
automatic IP address assignment. The function defines a suitable IP address range, which you
can change in the Manual ETH configuration dialog box, if required.At the same time, it deletes
the camera's persistent IP address (i.e. sets it to 0.0.0.0). When the GigE uEye camera is
opened by an application, the function automatically assigns a free IP address to the camera.

This function is only available for GigE uEye cameras.

43.1.9 Starter Firmware Upload

The |__upload starter frmwars__| 1 itt0n uploads a new version of the starter firmware to the selected
camera. This button is only available in Expert mode and is hidden otherwise.

The starter firmware determines the start-up behavior of the GigE uEye camera. We recommend that
you do not update the starter firmware unless an older firmware version causes start-up problems. If
you have questions on the current starter firmware, please contact our technical support (see

Contacting Us).

This function is only available for GigE uEye cameras.

@ P

4.3.1.10 Manual ETH Configuration

This dialog box allows you to manually set the IP address and subnet mask of a GigE uEye

camera. The |_Manusl ETH configuration | 1y 140 i only available in Expert mode and is hidden
otherwise.

This function is only available for GigE uEye cameras.
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43.1.11

Manual ETH configuration E|

Adapter settings
IP range begin
| BB . 168 . 40 . t | Suggest
IP range end
192 . 165 . 40 ., 254

Selected device ID 1001
Persistent IP
[ o .o .0 . 0 | Suggest
Subnetmask
] il & A0 o
Status

The camera has no persistent IP address and will use an address
fFrom the IP range.

[ Cancel ] I Ok l

Figure 29: uEye Camera Manager - Manual ETH
configuration

Adapter settings

Here, you can change the IP configuration of the network adapter to which the selected GigE
uEye camera is connected.

IP range begin/end

Defines the IP range from which the uEye driver chooses an address during automatic ETH
configuration. The IP range is not effective if the camera is assigned a persistent IP address.

Suggest
Same as the Automatic ETH configuration function.

Selected device ID
Here, you can change the IP configuration of the GigE uEye camera.

Persistent IP

The entered IP address is permanently saved in the camera when you close the dialog box.
The persistent IP address is retained in the camera memory even when the camera is
disconnected from the power supply. If you connect the camera to a different PC, make sure
the persistent IP address is valid on that computer, as well.

Subnet mask
Enter a valid subnet mask for the persistent IP address.

Suggest

Selects the first free IP address from the network adapter's range of valid IP addresses. The
function then enters that address in the Persistent IP box and sets the appropriate subnet
mask. The settings made for IP range begin/end in the Adapter Settings box have no influence
on the suggested address.

Status
This box displays information on the defined IP configuration.

that the manually assigned address range of the uEye driver is outside the DHCP range.

If a DHCP server is running on the network, you need to ensure when configuring the network adapter

Parameters

This box displays the parameters of the camera you have selected in the camera list. The
Parameters boxis only shown when Expert mode is active.
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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.

= General
Runtime Firrmware version 0.00.0000
Skarter firmware version 1.00.0027
Idser EEPROM (3 chars) S4E0C
oM port number 100
Zamera kemperature 39.0° C (102.2°F)
[+ Device statusflags 00000101
[+ Control status 003000033
= Hardware
Sensar ID 12
Image memaory size &4 MEB
= Metwork
MaC address 00-1B-a2-02-30-5E
Current IP address 192.168.40.1
Current IP subnetmask, 255.255.255.0
Persistent IP address 192.168.40.1

Persistent IP subnekmask  255,255,255.0
IP range begin -
IP range end -
Paired host MAC -
Paired host IP -

Lirik, 1000 Mbit/s
= Local network adapter
= General
De=signation Broadcom Mekxtreme 57...
DHCP enabled Mo

Mumber of known devices 1
mMumber of paired devices 0

= MNetwork
MaC address 00-19-69-60-B3-F5
IP address 192.168,40,47
IP subnetmask 255,255,255.0
IP range begin 192.165.40,10
IP range end 192,165.40.254
IP range walid Yes

= Settings
Packet filker block UEGET

= Local driver
Min, compatible skarter Fia 0.00.0027

Max, compatible skarker P Z55,255,65535

Figure 30: uEye Camera Manager - Parameter list
e USB *)
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* Hub
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.

= Controller
Indicates the USB controller to which the camera is connected.

¢ Device
= Sensor ID ¥
= General
0 Runtime firmware version **
0 Starter firmware version **

0 User EEPROM
The first 8 characters of the user area in the EEPROM are displayed (see Camera
Information).

0 COM port number **
Number of the virtual COM port stored in the camera's memory (see Serial Interface
(RS232)).

0 Camera temperature **
Indicates the camera temperature in degrees Celsius.

0 Device statusflags **
Internal camera status flags

0 Control status **
Internal camera status flags
= Hardware **
0 Sensor ID **
0 Image memory size **
= Network **

0 MAC address
Unique MAC network address of the camera

0 Current IP address/Current IP subnetmask
Current IP configuration

0 Persistent IP address/Persistent IP subnetmask
IP configuration stored in the camera's memory

0 IP range begin/IP range end
IP range assigned by the computer. If the IP address is automatically assigned, the
camera accesses this IP range and attempts to find an available IP address within this
range.

0 Paired host MAC/Paired host IP
Network data of the paired computer

0 Link
Bandwidth of the camera's network connection

e Local network adapter **
= General *¥

0 Designation
Name of the network adapter

0 DHCP disabled/enabled

0 Number of known devices
Number of devices connected to the computer

0 Number of paired devices
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Number of cameras that have been opened by this computer
= Network **
0 MAC address
Unique network address of the computer
0 IP address/IP subnetmask
Network configuration of the computer

0 IP range begin/IP range end
Address range stored on the computer for automatic assignment of the camera IP
address (see Automatic ETH Configuration)

0 IP range valid
Checks that the IP range stored on the computer is valid. The addresses of the IP range
are valid if they are on the same subnet as the computer.

= Settings
0 Packet filter **

Determines how incoming uEye data traffic is filtered by the network card. Block UEGET
is preset and cannot be changed.

= |ocal driver

0 Min. compatible starter FW **
Minimum required version of the starter firmware

0 Max. compatible starter FW *¥
Last supported version of the starter firmware

*) This information is only displayed for USB uEye cameras
**) This information is only displayed for GigE uEye cameras
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4.3.2 uEye Demo

The uEye Demo application demonstrates the functionality and performance of the uEye cameras.
The application is part of the free uEye software package that is available for download from our
website.

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

uEye Demo is currently only available for Windows operating systems. Aversion with reduced
functionality is available for Linux.

Please note that uEye Demo does not guarantee completeness and operational reliabilityin all
modes and all computing environments. uEye Demo is supplied with source code and is intended
solely for demonstrating the uEye software library and camera functionality.

uEye Demo can be accessed as follows:
e  Start —» All Programs — IDS — uEye — uEye Demo
e  Program icon on the desktop or Quick Launch toolbar

e | uEye Demo - No open camera

File Edit Wiew wuUEye Draw /[ Measure Help

LI b

Your Eye
in Machine Vision

Figure 31: uEye Demo application
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4.3.2 Applications. uEye Demo

4.3.2.1 Camera Selection

Select uEye menu — Open or click the corresponding icon on the General toolbar 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 fgl
Available Type Cam.ID  Dew.ID  Model Serbla,
Q‘r’es LUsE z z UIzz22=-M 4002616759
Srves UsE 7 1 ULZ2x-M 4002670903
ves ETH 10 1001 LTS5 4002672630
[ QK l ’ Cancel ]

Figure 32: Select Camera dialog box

You can use multiple cameras simultaneously by opening multiple instances of uEye Demo. GigE
uEye cameras that have already been opened or that have not been correctly configured are
marked No in the Available column.

Select camera fgl
fevailable Type  Cam Il | Dev,ID  Model Serho,
Q‘r’es USE z z UIZZ2x-M 4002616739
s UsE 7 1 ULZ2x-M 4002670903
xND ETH 10 1001 LTS5 4002672630
[ QK ] [ Cancel ]

Figure 33: Select camera (cameras in use)

43.2.2 Toolbars
ukye

®
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Open camera and startin live mode

Open camera

Close camera

Camera changes to standby mode

Save image as bitmap

Open the dialog box for AVI Recording

Copyimage to the Clipboard (onlyin DIB mode)

Test the range of camera functions

© 00N o 0~ wDN|P

Select AOI (Area Of Interest)

(SN
o

Delete selected AOI

=
=

Open/close Histogram window

[any
N

Open/close Horizontal Line View window
Displays the color values of a pixel row

13

Open/close Vertical Line View window
Displays the color values of a pixel column

14

Open/close Zoom window

15

Openl/close Pixel Peek window

Display

F R DR @

5606

Deactivate display

Full screen window in overlay or back buffer mode

Scale display to window size

Display at original size

Scale display down to half size

Scale display down to quarter size

Scale display up to double size

N o g b~ W NP

Limit max. display frame rate to 30 fps.

The image capture frame rate remains unchanged.

Capture

Bt -

999
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Start/stop live video (freerun mode)

Snapshotin freerun mode

Snapshotin trigger mode

AW N P

Start/stop continuous triggered capture

Auto Features

179993

Automatic brightness control (AES/AGC) on/off

Set reference area for automatic brightness control

Delete reference area for automatic brightness control

Automatic white balance (AWB) on/off

Set reference area for automatic white balance

o U wiN P

Delete reference area for automatic white balance

Draw

1.2

f—p

Py

1999999

Draw freehand overlay in image

Draw overlayline in image

Draw overlay circle in image

Draw overlay rectangle in image

Measure distance

Write overlay textin image

Clear all drawn elements

0N O |0~ WN P

Timestamp on/off

Status Bar

P (303, 73% (R:0, &:0, B:0) RGE3Z {2048 x 1538) Frames: 22 Display: 22 Missed; 0 Faded: 0 Recon: 0 Transfer: OF FP3: 4.94

5 5

Figure 34: uEye Demo — Status bar

6 o
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1 Current cursor position in the Zoom/Pixel Peek window and color values at the cursor position
2 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.
4 Status of the currentimage data transfer (OK/Error)
5 Current frame rate (fps) of the camera
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4.3.2.3 Menus
File

#[-8 Edit “iew uEwe Draw/[Measure Help

Load image ...
Saveimage ...

Record wideo sequence ...

Load parameters From File ...

Save parameters k| Parameter set 1

Language bl
Cuskomize

Exit

Load image ...

Load bitmap

Save image ...

Save image as bitmap

Record video sequence ...

Opens the Record Dialog box

Load parameters

Load parameters from an ini file or from one of the camera's
parameter sets

Save parameters

Save parameters to an .ini file or to one of the camera's
internal parameter sets

Language Select a language for the program. When you change the
language, you need to restart uEye Demo to apply the new
setting.

Customize Opens a dialog boxwhere you can make various settings for
the startup behavior of uEye Demo

Exit Exit the demo program

Edit

File '-.-'iew UEve Draw [ Measure Help

Copy Chel4C [

Copy Ctrl+C

Copythe displayed image content to the Clipboard. Overlay
data created using the Draw/Measure function is also copied
automatically.
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View

File Edit W=7 uEye Draw [Measure Help
=1 o v |
Render mode b Disable F
Show anly AOI E

| w Mormal

Line view (harizantal) Fit to window
Line view {vertical) Quarter size
Histogram Half size
Zoom window Double size

Pixel peek window
Waterfall window

Log window
Image infos

Toolbars

Render mode

Image display

Disable Deactivate display

Normal Display at original size

Fit to window Scale display to window size

Quarter size Scale display down to quarter size

Half size Scale display down to half size

Double size Scale display up to double size

Mirror up/down Mirror display on horizontal axis
Show only AOI AQl is displayed without black border

Line view (horizontal)

Opens the Line view window (row view)

Line view (vertical)

Opens the Line view window (column view)

Histogram

Opens the Histogram window

Zoom window

Opens the Zoom window

Pixel peek window

Opens the Pixel peek window

Waterfall window

Opens the Waterfall window

Log window Opens the Log window
Image infos Opens the Image infos window
Toolbars Showt/hide toolbars

uEye, View, Capture, Auto Features and Draw/Measure
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ukEye

File Edit View EUSY=8 Draw [Measure Help

Standby
Close
Reset to defaults

v Live
Snap

Trigger snap
Trigger mode ..,

Properties ...

Auto contrast

Set new AESfAGC AQL
Clear AESfAGC AQL
Auto whitebalance
Set new AWE AOI
Clear AWE ADI

Set new AQL
Clear ACI

User allocated image

Sound on transfer failed
Error report

Clear counters

Initialize Open camera 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 setin the demo program to the defaults
Live Live video on/off

Snap Snapshot from live video

Sync Trigger (Rising Edge)
Sync Trigger (Falling Edge)

Triggered snapshot (hardware trigger, rising edge)
Triggered snapshot (hardware trigger, falling edge)

Trigger snap Triggered snapshot (software trigger)

Trigger mode ... Trigger mode on/off; continuous triggered capture
Properties ... Opens the camera properties dialog (see Properties)
Auto contrast Activate automatic brightness control

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

Clear AES/AGC AOI
Auto whitebalance

Clear active area defined for automatic brightness control
Activate automatic white balance

Set new AWB AQOI Define active area for automatic white balance

Clear AWB AOI Clear active area defined for automatic white balance

Set new AOI After calling Set new AOI, you can select the area to be used
as AOI with the mouse

Clear AOI Resets the area set with Set new AOI
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User allocated image

The memoryis allocated not via the SDK function
is_SetAllocatelmageMem(), 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 uEye Demo Status Bar)
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Draw/Measure

File Edit WView uEye Help

Select Color I

Geometry

Measure

Text

Time stamp

Save image + drawings
Load drawings

Save drawings

Delete all
————

v v v v
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Select Color
Geometry
Select line width
Circle
Show circles
New circle
Delete circles
Freehand
Show freehand
New freehand
Delete freehand
Line
Show lines
New lines
Delete lines
Rectangle
Show rectangles
New rectangles
Delete rectangles
Measure
Set measuring unit
Show measures
New measure
Delete measures
Text
Select font
Show texts
New text
Delete text
Time stamp
Settimestamp position

Show timestamp
Save image + drawings

Load drawings
Save drawings
Delete all

Select color for drawings and text

Set line width

Show/hide circles
Draw new circles
Delete circles

Showt/hide freehand drawings
Draw new freehand
Delete freehand drawing

Showt/hide lines
Draw new lines
Delete lines

Show/hide rectangles
Draw new rectangles
Delete rectangles

Setscale

Show/hide dimension lines
New dimension line
Delete all dimension lines

Select font
Showt/hide texts
Write new text
Delete text

Timestamp position
(top left, top right, bottom left, bottom right)

Show/hide timestamp

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

Loads saved drawings from a *.bin file.
Saves current drawings to *.bin file.
Delete all drawings, texts, measures and dimension lines
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Help

File Edit View wuEye Draw /Measure Iiﬁﬂ

LEye Manual (PDF)
LUEye Manual (HTML)

Hotkeys
Info about UEye Demao

uEye User Manual

Opens this manual

uEye Programming Manual

Opens the uEye Programming Manual

Hotkeys

Offnet ein Fenster mit Tastaturkiirzeln fir die Bedienung von
uEye Demo an.

Info Gber uEye Demo

Offnet ein Fenster mit Informationen zum Programm und den
installieren uEye-Treiberversionen.
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43.2.4

Dialog Boxes
Record Dialog

Select File menu — Record video sequence ... to open the uEye 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 uEye. 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.

uEye Demo - Record Dialog El
AYT Recording
File: L [ Tesk, avi
[Max, Frames | | Received | & ..
Mazximal [MEB] 1998 Dropped [ EI
Curent[MB] | 0.31 : Saved | & |

[l calc, Framerate |

IFEG Quality B [75
1 o0

[«2]

’ Close ] [ Record | ’ Exit

Figure 35: File menu — Record video sequence
AVI capture workflow

Once the AVI file has been created, images transferred from the uEye 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
e AOI, binning and subsampling
e Show only AOI

AVl recording is only possible in the Device Independent Bitmap (DIB) display mode.

Record dialog box

o File
Name of the AVI file opened for recording.

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

e 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).

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

e Received
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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 AV 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 AVI 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.
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Horizontal/Vertical Line View

Select View menu — Line view (horizontal / vertical) to open the Line View windows, which show
the color values of a pixel row or pixel column. 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).

Lineview Row: 548 - UT146xLE-C - ID: 1 - SerMo.: 4002669679
255

Figure 36: Viewmenu - Line view
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Histogram

Select View menu — Histogram to open the Histogram window. This window graphically displays
the frequency distribution of the color values in the image captured by the camera. 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:

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

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

e Logarithmic
If you select this check box, the values are displayed with logarithmic scaling.

e 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.

Histogram - UI154%-C - ID: 1 - SerMo: 4002613282

Channel
Avg,
Red 81
Green 46
Blue 40
Wiew
[ outlined
[ ]Logarithmic
Sho
Baver RiGE
1] 128 255

Figure 37: View menu — Histogram window
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Zoom Window

Select View menu — Zoom window to open the Zoomwindow. This window shows an enlarged
view of the image area at the selected cursor position. 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.

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).

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

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

P, 3 (R, GO, B RGRS (1380n BO0H) Ml ST Acimge: TN fubier 0 Mseturen: D Dbewagep OF PR 1001

Figure 38: View menu — Zoom window
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Pixel Peek Window

Select View menu — Pixel peek window to open the Pixel peek window. This window displays the
color values at the selected cursor position and those of the neighboring pixels. 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).

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.

Zoomfenster - UIZ241-CM - ID: 1 - SerNr: 4002618084 EI

Pixelwerte

815 816 817

196 | 177 183 72 167 165 61 152 155 55
197|171 182 71 162 171 58 149 161 52
198 | 165 180 68 157 169 60 146 163 54
199|159 179 63 152 166 58 143 158 55
2001155 177 54 148 164 50 140 156 49
2011154 174 50 145 163 A7 137 155 47
202 1154 176 53 146 164 52 138 154 50
203|155 173 56 150 168 52 144 158 49
204 1154 175 59 149 171 53 142 158 48
2051151 168 61 142 169 52 132 155 48
206 1148 155 59 138 157 52 127 151 &

Figure 39: View menu — Pixel Peek window
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Waterfall Window

Select View menu — Waterfall window 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 obsening short-term image changes.

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.

Wasserfall Fenster - UIZ22x-C - ID: 1 - SerNr: 4002646402

Reihe: 31

Figure 40: View menu — Waterfall window
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Log Window

Select View menu — Log window to display the logged data. The uEye logs events and messages

in this window.

og Window - UI146xLE-C - ID: 1 - SerMo.: 4002669679
Counk Tirme Prink
551 09:12:39.764  Disable AutoFramerate
552 09:12:39.764  set AukoShutker MAX to 97,993
553 09:12:39.826  FrameEvent received.
554 09:12:39.842  Frame displayed.
555 09:12:359.842 -1
556 09:12:40,030  FrameEvent received,
557 09:12:40.045  Frame displayed.
558 09:12:40,123  FrameEvent received,
559 09:12:40.155  Frame displayed.
560 09:12:40.186  Stop Livevideo.
561 0%12:40.230  seb AutoShukker MAX to 37,995
SE2 09:12:40,280  FrameEvent received.
563 09:12:40.295  Frame displayed.
£

Lewvel

O off

O Low

() Medium
(®) High

Auto Scroll
Log TransFer Failed

Clear Window

Save..,

b

Figure 41: View menu — Log window

The following options are available:
e Level

With these radio buttons, you choose the logging lewvel (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.
e 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.

e Log Transfer Failed

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

e Clear Window

The Clear Window button deletes the current messages.

Save
The Save button opens the Windows Sawe as dialog box, allowing you to save the messages
displayed in the log window in ASCII format (.txt file).

© 2009 IDS Imaging Development Systems GmbH

67



Manual for uEye Cameras V3.50

Image Infos

Select View menu — Image infos to display a dialog box containing information on the image
capture.

Ed

Image infos

Capture enars

AP ho destination memaory: EI
AP cotreersion failed: D
AP image locked: 'U
DRY out of buffers: [0
DRV device not ready: EI
LISE tranzter failed: U
DEW timeout: D
ETH buffer overur: D
ETH mizzed images: |516
Tatal emars: 51 B

Carnera image buffers

MHumber of image buffers 92
Uzed image buffers 53
0% 100%

Resent packets

Mumber of packets .U

Figure 42: View menu - Image
information

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.

API conwersion failed The currentimage could not be processed correctly.

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

DRV out of buffers No free internal image memoryis available to the driver.
The image was discarded.

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

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

The maximum allowable time for image capturing in the 7

camera was exceeded.

ETH buffer overrun

The sensor transfers more data than the internal camera 8

memory of the GigE uEye can accommodate.

ETH missed images

The GigE uEye camera could neither process nor outputan, 9

image captured bythe sensor.

# Possible cause

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 e
the images in the uEye API (e.g. colour
conversion) .

5 |The camera has been disconnected or
closed

6 Notenough free bandwidth on the USB o
bus for transferring the image .

7 |The selected timeout value is too low |e
forimage capture .

8 The selected data rate ofthe sensoris e
too high .

9 |The camera's frame rate is too high or e
the bandwidth on the network is .
insufficient to transfer the image

Camera image buffers

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 APl image pre-processing
functions (e.g. edge enhancement, colour correction,
choose smaller filter mask for software colour
conversion)

Reduce the pixel clock frequency

Operate fewer cameras simultaneouslyon 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

If you are using a GigE uEye camera, this group box displays the number and utilization of the
camera's image buffers. If the image buffers are utilized to full capacity, frames might be lost.

Resent packets

With GigE uEye cameras, this field displays the number of network packets that were
retransmitted due to data loss. This value indicates the quality of the network connection.
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4.3.25 Properties

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

When you close a camera in uEye Demo, the current settings are written to the Windows
Registry. They will be loaded the next time you open a camera of the same type. To sawve the
settings to the camera or to an ini file, select File — Save parameters from the main menu. To
load settings, select the Load parameters option.

Camera

This tab provides parameters for settings the pixel clock frequency, frame rate and exposure time
for your uEye camera (see also Pixel Clock, Frame Rate and Exposure Time).

Trigger Input / Output HDR AES / AGC AWE Mizcellaneous Scaler

Info j Camera Image Size Format Color Hardware LUT
Timing

Camera peak bandwidth: 278 MB/s

Camera average bandwidth: 20.2 MB/s

Sensor {max. bandwidth): 24 0 MP/s

el clock —'| o4 =
[ Optimum 5 MHz 43 MHz

futto pivel clock test period (8) |5

[

Frame rate =l
(Freerun) _'| _13.5'5 o
[ Hold 488 fps 13.56 fps
[ Mz
Exposure time J 71556 3|
[JHold 0.067 ms 71.556 ms
[ Max
[ Auto

’ Default ] [ Close

Figure 43: uEye properties - Camera
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Timing

Camera peak bandwidth
Maximum required bandwidth in MB/sec (peak load). This value is displayed in red if the
available Gigabit Ethernet bandwidth is exceeded.

Camera average bandwidth

Required average bandwidth in MB/sec. This value is displayed in red if the available Gigabit
Ethernet bandwidth is exceeded.

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 Mpixels/sec created by the sensor.

The upper bandwidth limit of a Gigabit Ethernet camera depends on the chipset of the network card
and on the network structure. If transfer errors occur, you need to reduce the frame rate.

With USB 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

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.

= 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.

Frame rate (Freerun)

Sets the frame rate in freerun mode. The available frame rate range depends on the pixel clock

setting.

= 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.

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

= Auto
Select this check box to activate the Auto Frame Rate function. This function is only available
when Auto Exposure Shutter 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.

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

= Auto
Select this check box to activate the Auto Exposure Shutter function. If the Auto check box
is selected, the exposure time and pixel clock can no longer be adjusted manually. Selecting
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the Hold or Max check box deselects the Auto check box.
= Long-term

If you select this check box, you can set an exposure time of up to 10 minutes on many
uEye CCD cameras. This function is only available in trigger mode.

Default

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

On this tab you can set the sensor gain parameters for your uEye camera (see also Gain and
Offset).

Trigger Input / Qutput HDR AES / AGC AWE Miscellaneous Scaler
Info Camera Image Size Format Color Hardware LUT
Hardware settings

Master gain
1.00x

[ Gain boost

Black level
(ffset)

Auto 0 255
Red gain
1.50x J

Green gain j 0
1.00x J h

Blue gain 4
1.40x J
] 100

wn
4x| (%3

4

Edge enhancement

On i . )
Factor J - |0 21l
[}

Gamma

On - 'I
Factor J

4

’ Default ] [ Close

Figure 44: uEye properties - Image

Hardware settings

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

e Master gain [0 ... 100]
Gain for owverall 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.
0 Auto
Select this check box to activate the automatic gain control 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.
e 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 lewel).
0 Auto
The black level is automatically corrected by the sensor (recommended).
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e Red gain [0 ... 100]
Amplifies the red color values

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

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

The RGB gain sliders are only enabled for color cameras.

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 onlyred and blue gain.

Edge enhancement

This function activates a software filter that emphasises the edges in the image.
Enabling the Edge enhancement function increases the CPU load during image capture.

Gamma

This function activates the gamma function and sets the factor for the gamma curve. The gamma
function emphasises dark image areas according to a non-linear curve. When you are using a
GigE uEye HE camera and have activated hardware color calculation, the gamma curve is
calculated in the camera. In all other cases, the gamma cune is calculated in the PC.

¢ Hardware sensor gamma
Select this check box to enable gamma correction by the hardware, using a fixed factor. This
function is currently only available for the UI-122X-X/UI-522X-X.

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

On this tab, you can set the image size parameters for your uEye camera (see also Reading out
Partial Images).

Trigger Imput / Qutput HDR || AES /AGC AWEB Miscellaneous Scaler

Info Camera Image Size Format Color Hardware LUT
ADI
[ Show onty AQI
Width ] [12e0 [
32 1280
Height j 024 2
4 1024
Leﬂ =
[ Center i} 0
Top
[ Center 0 0

Horizontal format
() Nomal [ Mimor |eft Aright

Subsampling O 2 O & B

Vertical format
(%) Normal [ Mirror up/down

Subsampling O O & OB

’ Default ] ’ Close

Figure 45: uEye properties - Size

AOI

These parameters allow selecting the size and position of the area of interest.

e 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.
0 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 haorizontally.

0 Top

Sets the top position of the AOI.

= Center
Select this check box to center the AOI vertically.
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Horizontal format / Vertical format

With these check boxes and radio buttons, you can select the binning and subsampling settings
for the image.
e Normal
Disables binning and subsampling.
e Mirror left/right / Mirror up/down
Select this check box to flip the image horizontally/vertically. On CMOS camera models,
vertical mirroring is performed directly in the sensor.
o 2x/3x/4x/5x/6x/8x Binning
These radio buttons allow setting the binning factor. The image resolution is then reduced by
the selected factor. You can use binning to increase the frame rate.
o 2x/3x/4x/5x/6x/8x/16x Subsampling
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.

The Specifications: Sensors chapter shows you which binning and subsampling factors the
individual camera models support.

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

Default

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

On this tab you can set parameters for the color format and display mode of your uEye camera
(see also Color Filter (Bayer Filter)).

Trigger Imput / Qutput HDR AES / AGC AWEB Miscellaneous Scaler
Irfo Camera Image Size Fomat Calor Hardware LUT

Pieel format
Camera: 13.3 MB/s Software Hardware

Direct raw data (Y'E)
Direct raw data (Y12)
Direct raw data (Y16)

Grey (8) ®
Grey (12)
Grey (16)

RGB15 (55 5)
RGB16 (56 5)
RGB24 (38 8
RGB32(38 8
RGBY (8888
RGB30 (10 10 10}

Q00O
COO0O00 | OO0 | 000

V422
YCbCr

Display mode

(®) Device independent (DIB) () Direct 3D (Desktop color)

[ Defautt | [ Close

Figure 46: uEye properties - Format

Pixel format

With these settings you define the target format to which you want to conwert the sensor's raw
data (raw Bayer). The Color Formats chapter provides a detailed list of all uEye color formats and
their representation in the memory.
= Debayering quality
With this setting you select the conversion algorithm.
0 Software Normal
The conwersion is performed by software in the PC. The standard filter mask is used for the
conwersion.

0 Software High

The conwersion is performed by software in the PC. A large filter mask is used for the
conwersion.

0 Hardware Normal
The conwersion is performed in the camera. The standard filter mask is used for the
conwversion. This radio button is only available for GigE uEye HE cameras. When you select
hardware de-Bayering, you can also perform the LUT, Gamma and Hotpixel correction
functions directly in the camera.

With the format radio buttons you specify the format in which the image data are written to the
memory. The following formats are available:

0 Direct raw bayer (8)
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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.

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

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

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

0 RGB15 (55 5)
Output of an image converted according to RGB 15 (5 bits per pixel for R, G and B)
0 RGB16 (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)
0 RGB24 (8 8 8)
Output of an image converted according to RGB 24 (8 bits per pixel for R, G and B)

0 RGB32 (8 8 8)
Output of an image converted according to RGB 32 (8 bits per pixel for R, G and B, 8 hit
padding)

0 RGBY (8888)
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)

0 RGB30 (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))

0 YUV422
Output of an image converted according to YUV (8 bits per pixel for U, Y, V and Y)

0 YCbCr (8 8838)
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.

The Color Formats chapter provides a detailed list of all uEye color formats and their representation
in the memory.

Display mode
With these radio buttons you select the display mode for the image.
= Device independent (DIB)
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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 owverlay 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.

Default

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

This tab provides color rendering settings for your uEye camera (see also Color Filter).

Trigger Imput / Qutput HDR AES / AGC AWEB Miscellaneous Scaler
Info Camera Image Size Format Color Hardware LUT

Color saturation

Enable

Saturation U J 1
0.00 200

|4 *

Combine

Saturation V J 1
0.00 200

4 ¥

IR color fiter comection matrix

O Off

(®) Nomal
O BG40
O Ha

On
Factor ] 1

0.00 1.00

4 ¥

[ Default ] [ Close

Figure 47: uEye properties - Color

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 conwerted 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 filters has been eliminated by the color correction.

The color correction factor is steplessly 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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Hardware LUT

This tab provides settings for the hardware LUT cune of the Gige uEye HE camera. Each look-up
table (LUT) for the uEye contains modification values for the image brightness and contrast
parameters. When a LUT is used, each brightness value in the image will be replaced by a value
from the table. LUTs are typically used to enhance the image contrast or the gamma cune.

Trigger | Input /Output | HDR AES /AGC | AWB Miscellaneous | Scaler |

Irfo Camera Image - Size Format Color | Hardware LUT

Hardware LUT

Channel i.Hed v ] Split points Gamma: 1.34
= LUT: 1212 Bt

feacts %:Glm'ﬂ " Convert color to gray

Output

Load

TT T T T T T T T T T T T T T T T T T T Tt T T T T T T T T T T Sansor

Enable hardware LUT ’ Diefault ] [ Close

Figure 48: uEye properties - Hardware LUT

This feature is only available for GigE uEye cameras.

Hardware LUT

e Channel

In this drop down box, you can choose whether you want to display the LUT for all channels or
just for red, green or blue.

e Split points
The LUT has 32 knee points by default. Knee points are used for defining the individual sections
of the curve. When you select the Split points check box, each knee point is split into two
separate points. Only the start and end points of each cune section can be defined
independently of the adjacent sections.

e Presets

In this drop down box, you can select and load predefined LUT curves. The following LUT curves
are available:
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Linear Linear LUT curve without effect

Negative Predefined LUT, inverts the image

Glowl Predefined LUT, false-color representation of the image

Glow2 Predefined LUT, false-color representation of the image

Astrol Predefined LUT, false-color representation of the image

Rainbowl Predefined LUT, false-color representation of the image

Mapl Predefined LUT, false-color representation of the image

Cold/Hot Predefined LUT, false-color representation of the image

Sepic Predefined LUT, uses sepia toning for coloring the
image

Only red Predefined LUT, shows only the red channel of the
image

Only green Predefined LUT, shows only the green channel of the
image

Only blue Predefined LUT, shows only the blue channel of the

image

e Convert color to gray
When you are using a GigE uEye HE color camera, you can conwert the color images to
monochrome in the camera before applying the LUT cune. This setting is recommended if you
want to use a LUT for false-color representation. The images are transferred in RGB format.

e Output
The diagram shows that part of the LUT cunve that is selected in the Channel box. You can drag
and drop each knee point of the curve. To draw a smooth curve for the selected channel, left-
click on a blank space next to the cune.

e Mirror X/Y
These buttons allow mirroring the curve about the Xand Y axes.

e Load/Save
Click Save to sawe the current LUT curve to a text file. With Load, you can load a saved LUT
cunve from a file.

e Enable hardware LUT
Enables/disables the current LUT cune.

Default

Click this button to reset all parameters to the model-specific defaults.
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Trigger
This tab provides the settings for triggered image capture with your uEye camera (see also Digital
Input (Trigger)).

Irfo Camera Image Size Format Calor Hardware LUT

Trigger Input # Output HDR | AES/AGC AWEB Mizcelaneous Scaler

Input

[ status

Trigger delay J 0
Enable 15 = 4000000 p=

|4

Mode

(®) Software
() Falling edge
(") Rising edge

Trigger timeout [ms] 2000
(Step size 10 ms)

Camera
[ Default ] ’ Close
Figure 49: uEye properties - Trigger
Input
e Status
If you select this check box, the signal level applied at the camera's trigger input is polled and
displayed.

e Trigger delay
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:

e Software
The camera is running in software trigger mode without a signal applied. The images are
captured continuously.

e 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.

e Single 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.
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Camera

¢ Global Start (Trigger Mode)
If you select this check box, all rows of a rolling shutter sensor are exposed simultaneously.
Activating Global Start only makes sense when using a flash. This function is not supported by
all models.

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. Anew 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.
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Input/Output

On this tab, you can set the parameters for the flash output and the GPIOs on your uEye camera
(see also Digital Output (Flash Strobe) and General Purpose I/O).

Info || Camers || Image | Size Format Color Hardware LUT

| Trigger | Input/Output | HDR AES/AGC | AWE Miscellaneous | Scaler |
- Flash output

O off

() Constant high

() Constant low

(%) Flash high active

(") Flash low active

[:] Global exposure window

Flash delay J = ;D :
0 ps 11107.39 ps
Duration J — |0 S
fl=Fx] 0ys 11107.39 1
GPIO 1 GPIO 2 GPIO 3
[ Status [ Status
) Input ) Input
(&) Output low (@ Output low
) Output high O Output high
() Flash ) Flash
’ Default ] [ Close

Figure 50: uEye properties - Input/Output

When you are using the uEye'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:
o Off
The digital output is disabled.
e Constant high
The digital output is set to High regardless of the exposure.
e Constant low
The digital output is set to Low regardless of the exposure.
e Flash high active (only in trigger mode)
The digital output is set to High during the exposure.

¢ Flash low active (only in trigger mode)
The digital output is set to Low during the exposure.
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Busy
The digital output signalizes whether the camera is ready for the next trigger. This function is
not yet implemented.

Auto
Automatic adjustment of the flash duration when using automatic brightness control. This
function is not yet implemented.

Global exposure window (only in trigger mode)

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 0 (see also Shutter Methods).

Flash delay (only in trigger mode)

Sets the delay for the digital output. After an exposure has started, actuating the digital output

is delayed by the time set in Flash delay.

For some models, and depending on the operating mode, delays of up to 200 ys must be set in
order to exactly hit the beginning of the exposure time of the pixels. You can look up the exact
value for each camera under Sensor delay to exposure start in the Sensors chapter.

Duration (only in trigger mode)
Sets the switching time of the digital output. The digital output is actuated for the time set in
Duration. The value 0 means that the signal is active over the entire exposure time (default).

GPIO 1/2/3 (USB uEye LE and GigE uEye HE cameras only)
The GPIOs (General Purpose I/O) of the uEye cameras can be used as inputs or outputs.

Status

Polls the signal lewvel 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 uEye inputs and outputs is provided in the Electrical Specifications
section of the Specifications chapter.

Default

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

On this tab, you can configure the HDR mode settings for your uEye camera.

Info Camera Image Size Format Color Hardware LUT
Trigger Input / Output HDR AES £ AGC AWE Miscelaneous Scaler
HOR
On Time 1 30.24 % Time 2: 30.24%
Brightness 1: 77.07 % Brightriess 2: 85.67 %
Brightness Mumber of kneepoints 2 |
R A
e
156% 190%
Exposure time
[ Default | [ Close ]

Figure 51: uEye properties - HDR

By exposing the sensor cells in two or three phases, the HDR (High Dynamic Range) function
enhances dynamics during image capture. This means that very bright and very dark image parts
are displayed in one image without causing overexposure.

e Number of knots
In this drop down box, you can choose whether the HDR curve should have one or two definable
knee points.

e Brightness/Time
The x value of a knee point indicates the first phase in percent of the currently set exposure
time. The y value gives the proportion of maximum pixel intensity for this phase in percent.

Example: A setting of x = 60, y = 80 would therefore produce the following results:

The first exposure phase lasts for 60% of the set exposure time. In this first exposure phase, all
pixels are exposed to at most 80% of maximum pixel intensity and remain at 80% until this phase
is over. In the second exposure phase, they are exposed again and may reach the full pixel
intensity.

HDR is supported by the UI-122X-X and UI-522X-X models.

For cameras of types UI-122X-C and UI-522X-C, the RGB gain controls must be setto the same
values to ensure accurate color rendition in HDR mode.
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Using automatic brightness control in HDR mode may lead to short-term brightness fluctuations.

To determine the optimum knee point coordinates, we recommend operating the camera at a
medium frame rate. Ahigh frame rate reduces the time frame for post-exposure.

Default

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

On this tab, you can set parameters for automatically adjusting the exposure time and sensor
gain of your uEye camera (see also Automatic Image Control).

| o | Camera | mege | Sze | Fomat | Color | HardwarelUT
| Trigger | Input/Output | HDR | AES / AGC | AWB | Miscellaneous | Scaler |

Image cortrast

Exposure (AES) [MAX] [ Framerate (AFF) [90.03fps ]

[ Gain {AGC) [0] [JRun once

[] Use sensor auto features

Brightness = 128 e

Reference | ¥
1] 255

Exposure limit ) |:|

0.032ms 11.083 ms

Gain limit ‘ j 100 :
1] 100

Speed ] 50 2
1] 100

Hysteresis ‘ j 2 :
1] 10

Skip frames ] 4 :
1] 1000

Histogram arsa

Mean [13]

’ Default ] [ Close

Figure 52: uEye properties - AES/AGC

o Auto Exposure Shutter (AES) automatically adjusts image brightness based on the exposure
shutter setting. Long exposure times may cause motion blur.

e Auto Gain Control (AGC) automatically adjusts image brightness based on the hardware gain
control 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 Time). Selecting this check box might decrease the frame rate
substantially. This function is only available when AES is active.

The sensor's auto features are only supported by the sensor of the UI-122x/522x camera models.
Please also read the notes on using this sensor, which are provided in the Specifications: Sensor
Data chapter.

Image contrast

Use the following settings to configure automatic brightness control:

e Exposure (AES)
Select this check box to automatically adjust the image brightness based on the exposure
shutter setting.

© 2009 IDS Imaging Development Systems GmbH 89



Manual for uEye Cameras V3.50

e Framerate (AFR)
Select this check box to adjust the frame rate in such a way that the exposure shutter is
optimized. This option is only available when AES is active.
e Gain (AGC)
Select this check box to automatically adjust the image brightness based on the gain setting.
e Run once
Select this check box to automatically disable the adjustment functionality as soon as the
target value is reached.

¢ Use sensor auto features
If your sensor offers automatic image brightness adjustment, you can select this check box to
enable the feature.

¢ Brightness reference
Default average grayscale value (brightness) of the image.

e Exposure limit
Sets the upper limit for the exposure time. Gain control is activated as soon as the upper limit
of the exposure time is reached.
The maximum value for automatic exposure time control is linked to the camera settings. If the
maximum possible exposure time value has changed, e.g. through changes in the timing
parameters, then this value is applied as the maximum Auto Exposure value. Set values that
are less than the maximum value are not affected.

e Gain limit
Sets the maximum gain limit. On reaching the lower limit (gain = 0), the exposure time
adjustment range is activated.

e Speed
Sets the adjustment speed. The higher the speed control is set, the faster the adjustment.
Setting the speed control to 0 disables the adjustment functionality.

e Hysteresis
Sets the hysteresis range for control stabilization (see also Automatic Image Control:
Hysteresis).

e Skip frames
Sets the number of frames that will be skipped during automatic image control when in freerun
mode is active (see also Automatic Image Control: Control Speed).

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 (see Toolbar: Auto
Features).

Default

Click this button to reset all parameters to the model-specific defaults.
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AWB (Auto White Balance)

On this tab, you can set parameters for automatically adjusting the white balance of your uEye

C

amera (see also Automatic Image Control).

Infa Camera Image | Size Format Color Hardware LUT
Trigger Input / QOutput HDR AES f AGC i AWEB Mizcellaneous Scaler I}
Image white balance
Enable Gain[5.0.4+] ] Run once
Red offsst J : ) :
-0 50 y
Blue offset _1 .D :
50 50 B
Gain min j = :D :
1] w
Gain max J :'IDD :
Speed _.I - |30 i
1] 100
Hysteresis : j [2 =
1] 10 !
Skip frames J - |4 -
0 1000
Histogram arsa
Mean [ 250, 255, 248 ]
’ Default ] [ Close ]

Figure 53: uEye properties - AWB

Every light source has a specific color temperature. Images captured with a camera can have a
reddish (low color temperature) or bluish hue (high color temperature), depending on the color
temperature of the light. This hue can be corrected by white balancing.

To carry out white balancing, 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 uEye's Auto White Balance
(AWB) function.

Image white balance

Enable
Activates automatic white balance.

Run once

Select this check box to automatically disable the adjustment functionality as soon as the
target value is reached.

Red offset/Blue offset

With these sliders you can manually adjust the red and blue content of the image.

Gain min

With this slider you can set a basic gain value for white balancing. Color cameras without
master gain can emulate this base value by using the Gain min value set for AWB.

Gain max
Upper adjustment limit.
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e Speed
Sets the adjustment speed. The higher the speed control is set, the faster the adjustment.
Setting the speed control to 0 disables the adjustment functionality.

e Hysteresis
Sets the hysteresis range for control stabilization (see also Automatic Image Control:
Hysteresis).

e Skip frames
Sets the number of frames that will be skipped during automatic image control when in freerun
mode is active (see also Automatic Image Control: Control Speed).

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 (see Toolbar: Auto
Features).

Default

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

This tab provides parameters for setting the hotpixel correction and test image function for your
uEye camera.

Irfo Camera Image Size Format Calor Hardware LUT
Trgger | Input /Output | HDR AES /AGC | AWB Miscellaneous | Scaler

Hotpice!
[ Mark hotpixel

Haotpixel comection

Test image
Selection 1."il:hi'tE! image v

Parameter value

[ Default ] ’ Close

Figure 54: uEye properties - Miscellaneous

Hotpixel

Hotpixels are sensor pixels whose brightness value deviates significantly from the brightness value
of the surrounding pixels in the case of long exposure times or a high gain setting. Basically every
sensor has a small number of hot pixels. CCD sensors hawe less hotpixels than CMOS sensors,
which is due to the different sensor systems. The ho pixels are detected during uEye camera
testing and written to a coordinate list in the camera. If hotpixel correction is enabled, the
correction function eliminates these pixels before debayering.

e 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.

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.

e Selection
Some of the test images (e.g. Black image and White image) are created by the sensor and
are available in both, USB-based and GigE-baseduEye models.
With all Gige uEye HE cameras (CMOS and CCD sensors) you can also choose moving and
stationary test images that are created by the camera hardware (e.g. Colored wedge,
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Animated line, Coldpixel/Hotpixel grid).
Test images marked (RAW) are only properly displayed in raw Bayer mode (see Coalor).

YWhite image
Black image
Harizantal grepscale
Wertical greyscale
Diagonal areyscale
Color bars
Alternate pattern [Rah
tonochrome horizontal bars [Féh]
Manochrome wertical bars [Haiw]
“ariable red part
Yariable green part
" ariable blue part
Gray wedge
Colored wedge
Animated aray wedge
Apimated colored wedge
Apirnated line
Coldpixel gnd
Huotpixel grid
Figure 55: Selecting testimages
(here: UI-5480-C)

e Parameter value
You can adjust the appearance of some of the test images with the Parameter value slider.

Animated testimages are ideal for testing recorded sequences.
With some sensors, the sensor gain setting has an influence on the testimage.

For USB cameras, you can use a white testimage 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.

Default

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

On this tab, you can configure the image scaling settings provided by specific uEye sensors.

! Infa || Camera ||_-Image ||_Size || Format | Color || HardwareLLIT_l
| Trigger || Input ¢ Olutput || HDR !| AES JAGC || AwE ! Mizcellaneous | Scaler

Scaler

Enable

Factor ] 235
1 a8

[] &nti aliazing

I Default l ’ Cloze

Figure 56: uEye properties - Scaler

The scaler is currently only supported by the sensors of the Ul-149x/549x series.

Using the scaler has no effect on the maximum possible frame rate.

Scaler

e Enable
Enables the sensor's image scaling feature.

e Factor
With this slider, you can set the scaling factor in a range from 1.0 to 8.0.

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

Default

Click this button to reset all parameters to the model-specific defaults.
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4.3.3
433.1

43.3.2

uEye Player
Functionality

Only one instance of the uEye Player can be opened at a time. This means that the player cannot be
displayed multiple times on screen.

Using the uEye Player, you can open and play back AVI files, e.g. created with the uEye Demo
program, in MJPEG format. Images stored in JPG/BMP format can also be displayed.

The uEye Player can be accessed as follows:
e Start — All Programs — IDS — uEye — uEye Player

After program start, the uEye Player will display the following dialog box:

= uEye® Player

Speed [Frames per second] Size

25

Brightness Contrast S aturation Yolurme

Figure 57: uEye Player

The user interface of the uEye 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.

Loading an AVIFile

After clicking the E 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 uEye Player dialog box; then, release
the mouse button.
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Look in: |('-j UE vePlayer v| 0 ? - '
Ty ,.)L' kamerall, avi
b“b ;.')L;Kameraﬂzavi
My Recent :.')l}KameraDS.avi
Documents
Desktop

T

&

ty Documents

=
!

My Computer

File name: | b | [ Open ]

My Metwark. | Files of type: | UEpe® videno file [* igd:" avi) w | ’ Cancel J

Figure 58: Playing AVI files

Once the required file has been opened, another window for the video film appears on top of the
uEye Player. You can mowe 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 uEye 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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Kanerald
14-03-06 09:59:32

= ukye® Player - Kamera03.avi

| ]
) 144 < 4 2 0 PH@]

Cowm
B

Speed (Frames per second) Sizg
] e a8 @
Bnohtnezs Caontrast Saturation Yolume
1 _ ] ; |
ol | ¥ ]

Figure 59: uEye Player - Playback

4.3.3.3 Operation Controls

The buttons in the uEye Player user interface are for the most part self-explanatory and are based

on the keys and symbols of a standard video recorder.
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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.

FEFEERZ(FE = A

[S

Start Loop mode (blue text)

Stop Loop mode (red text)

Start of playback loop

End of playback loop

Sawe current frame as BMP file or JPEG file

Print current frame

Sound on/off

Open video file

dHNE D=

Close video file
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>

- uEye® Player - Kame: 203.avi

8 3 /58
Speed [Frames per second) Size
] 20 BB ¥ =
Brightnes Contrast Saturation Volume

oo |

Figure 60: uEye Player operation controls

Position markers for the defined playback loop

Current position in video file

Size of the video display window in pixels

Current frame number

Number of frames in video file

Volume control

N oo W N

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.

Current playback speed setting

increments.

Playback speed in relation to the recording speed from 0.1 to 200 fps. The values are set in

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.

Frame position

Jump to pozition ; |36 : [1...58]

Figure 61: Jump to specific frame

© 2009 IDS Imaging Development Systems GmbH

100



4.3.3 Applications. ukEye Player

4334 Loop Mode
When using the uEye Player, you can select specific periods of time within the video sequence
LOOF
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.

4.3.35 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.

To enable full screen mode, press the b+F keys. In this mode, you can use the keyboard for
playback control. To quit this mode, press "or press b+Fagain.

Key combinationsin full screen mode

b+F Start/stop full screen mode
A Quit full screen mode
b+O Open video file

Z (left arrow) One frame back

X (right arrow) One frame forward

K (spacebar) Start/stop \ideo playback
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4.4 uEye Camera Basics

44.1 Operating Modes

44.1.1 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.

Single frame mode (snap mode)

The next image exposed by the sensor will be transferred. You cannot use the uEye flash outputs

in this mode.
CaptureVideo : I . :
Ext. Trigger ; ;
sensor R H H B |
Flash*
Transfer CPU / API
Pre-processing Camera
I Exposure
A ReoHLE Z Hl Readout
Image display* . W FRAME event

) Time -
Figure 62: Freerun mode (shap mode)

Continuous mode (live mode)

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

CaptureVideo
Ext. Trigger
Sensor - - - - I
Flash* | 7=
Transfer - - - -. CPU/API
Pre-processing Camera
APl events I I m E ] FE{);[:;SOLLJthe
Image display* . W FRAME event

] ) Time g
Figure 63: Freerun mode (live mode)

*) Optional function. The start time and duration of the flash signal are defined by the Flash delay and
Duration parameters (see also Camera Settings: 1/O).

These illustrations show a schematic view of the image capture sequence. The sensor exposure and
readouttimes 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).
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44.1.2

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). For the specifications of the electrical trigger
signals, see the Electrical Specifications chapter.

In 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.
The time required for acquiring a frame in trigger mode can be approximated with the following
formula:

= Current exp. time + ( Y/

tacquisition mex. frame rate)

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.

In the camera properties, choose which trigger mode you want to use.

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
Ext. Trigger : i i
Sensor : - : - :
Flash* : T ;

as : - CPU /API
Transfer i - i - i

= = o
- Exposure
{ l l Il Readout

Pre-processing

APl events I TRIGGER event

FRAME event

Image display i

Time
Figure 64: Software trigger mode with continuous image capture

Hardware trigger mode

When this mode is enabled, calling the 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 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).
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CaptureVideo I

Ext. Trigger

Sensor |

Ve

|
|
- -

Flash*
Transfer

Pre-processing

APl events I TRIGGER event

FRAME event

- CPU / API
Camera
) L | Exposure
. Z Il Readout

Image display*

>
Time
Figure 65: Hardware trigger mode with continuous image capture

Freerun synchronization

In this mode, cameras running in freerun mode (live mode, see abowe) 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.

CaptureVideo

Ext. Trigger

-1--l

y : Camera

Sensor

Flash*
Transfer

Pre-processing

Exposure
Bl Readout
FRAME event

APl events

Image display*

Time
Figure 66: Freerun synchronization with hardware trigger

*) Optional function. The starttime and duration of the flash signal are defined by the Flash delay and
Duration parameters (see also Camera Settings: I/O).

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 settings. The pre-processing time
depends on the API functions you are using (e.g. color conversion, edge enhancement).

4413 Standby

uEye 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.
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In standby mode, you can continue to use the camera's digital inputs or outputs.
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442

Image Display Modes

The uEye 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.

The DirectDraw Back Buffer and DirectDraw Overlay Surface display modes are obsolete.
Please use the Direct3D functions instead (see also Obsolete Functions).

1. Bitmap mode (Device Independent Bitmap, DIB)

In Bitmap mode, images captured by the uEye 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 map() 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

Graphics Card Buffer

Figure 67: How the Bitmap mode works

2. Direct3D mode (only under Windows with DirectX)

In this mode, the uEye 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. 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 ()
API function.
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Graphics Card Buffer
Figure 68: How the Direct3D mode works

@

Comparison of the display modes

Overlay

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

Graphics card
requirements

Operating system

Programming effort

CPU load

Ovwerlay functions

Access to image
memory

Bitmap mode

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

Windows, Linux

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

Slightly increased by copying of data.

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

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

Direct3D mode

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

Only Windows with DirectX

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

Low. Display performed by graphics
card.

Integrated. Complex owerlays can be
displayed without flicker.

Possible using Steal Mode. Single
images can be copied to the user
memory.
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4.4.3
443.1

4.4.3.2

Sensor
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.

-
- pe
17 - \
213" e
11.8” 2/3" Sensor
— 1/2”
— 1/3” -~
— 1/4” [
]
1/2" Sensor 1/3" Sensor

Figure 69: 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 greater photosensitivity of the sensor.

Fill Factors

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.

Figure 70: Using micro lenses to increase the effective fill
factor
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Bayer Filter

Figure 71: CMOS pixel design with Bayer filter (red) and micro lens

Some CMOS sensors have micro lenses offset to the sensor edge. They compensate for
shadows created by obliquely incident light. The use of parallel light causes slight color
variations. These may occur if telecentric stops or lenses with large apertures whose last
optical element is located at a great distance are used. The following uEye models are
\ equipped with CMOS sensors with offset micro lenses:

e 164x-C and 564x-C
e 155x-C and 555x-C

e 148x-M/C and 548x-M/C

4.4.3.3 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.
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Figure 72: 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 uEye cameras transmit the image
data to the PC in raw Bayer format. The PC then uses the functions of the uEye API to conwert the
image data to the color format you need for displaying or further processing the data.

GigE uEye cameras additionally allow de-Bayering in the camera. In this case, the color images
are already finished when they are transmitted to the PC. This reduces the load on the computer's
CPU and increases the transmission bandwidth required by the camera.

To convert the colors, a filter mask mowves over the image and calculates a color value for each
pixel from the surrounding pixels. The uEye API provides two filter masks that differ in image
quality and CPU load (see also i s_Set Col or Converter()).
e Normal Quality (Mode | S_CONV_MODE_SOFTWARE_3x3 / |'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 conwersion. 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.
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4434
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. Figure 73: Bayer conversion using the standard mask

Shutter Methods

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

e Exposure of pixel rows

e Charge transfer to sensor

e Data readout

The sensor cells must not be exposed during the readout process. The sensors of the uEye
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 uEye CCD sensors as well as some CMOS sensors use the global shutter method.
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Figure 74: Global shutter sensor in live mode
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Figure 75: Global shutter sensor in trigger mode

*) Optional flash function. The starttime and duration are defined by the Flash delay and Duration
parameters (see also Camera Settings: I/O).

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.

To counteract this effect, the uEye 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 uEye cameras with high-resolution CMOS sensors.
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Figure 76: Rolling shutter sensor in live mode
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Figure 77: Rolling shutter sensor in live mode with global flash window
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Figure 78: Rolling shutter sensor in triggered mode with global flash window

*) Optional flash function. The starttime and duration are defined by the Flash delay and Duration
parameters (see also Camera Settings: I/O).

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 unewvenly.

© 2009 IDS Imaging Development Systems GmbH 113



Manual for uEye Cameras V3.50

Trigger Trigger

P |

Rows

Hl Reset

L | Exposure
i Bl Readout
g I Charge transfer
: ' Flash*
| f——p! —>! Time

Elxposure Time Flash Duration

) i 1/Framerate o ; ] )
Figure 79: Rolling shutter sensor in trigger mode with Global Start function

*) Optional flash function. The starttime and duration are defined by the Flash delay and Duration
parameters (see also Camera Settings: I/O).
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444

4441

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 uEye cameras provide
various functions:

o Area of Interest (AOI)
e Binning (combining) pixels
o Subsampling (skipping) 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.

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 the maximum frame rates that can be obtained with a specific camera model using AOI,
please refer to the Specifications: Sensors chapter.
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Figure 80: AOI readout on monochrome sensors
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Figure 81: AQOI readout on color sensors

Please note that, after defining an AQI, 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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4443

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, uEye cameras support different subsampling factors. Subsampling of
horizontal and vertical pixels can be enabled independently.

The Specifications: Sensars chapter lists the subsampling methods and factors supported by
each camera model.
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Figure 82: Subsampling on monochrome sensors
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Figure 83: Subsampling on color sensors

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

The Specifications: Sensors chapter lists the binning methods and factors the individual camera
models support.
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Figure 84: Binning on monochrome sensors

>

K
EREEEEER
BN | BN |

AR A

Figure 85: Binning on color sensors
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4.4.5
445.1

4.45.2

Camera Parameters
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 necessaryto achieve the desired frame
rate.

An excessive pixel clock can cause transmission errors or delays. 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,
howewer, 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.

Gain and Offset

Gain

In digital imaging, a wltage 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 owerall 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.

Asignal gain will also resultin a noise gain. High gain settings are therefore not recommended.
We suggest the following gain settings:

1. Enable the Gain boost function.
2. Ifrequired, adjust the gain setting with the master gain control.

Offset

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

4.45.3 Automatic Image Control

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

e 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 i s_Set Aut oPar anet er () 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. Auto Exposure 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.qg. 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.

Automatically Disabling the Control Function

You can disable the control functionality automatically once the target value has been reached
(APl parameters | S_SET_AUTO W\B_ONCE and | S_SET_AUTO BRI GHTNESS _ONCE). An event / a
message notifies the system of this (see also i s_I ni t Event () ). Alternatively, you can keep the
control feature enabled so that it responds to deviations from the target value.
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4454

4.4.6

Control Speed

You can set the auto function speeds in a 0-100% range. This influences the control step width.
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). With the Skip
Frames parameter (API parameter | 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.

Hysteresis

The automatic control feature uses a hysteresis function for stabilization. When the actual value is
in the range of (setpoint - hysteresis value) up to (setpoint - hysteresis value), control is
temporarily disabled. It is reactivated when the actual value drops below (setpoint - hysteresis
value) or exceeds (setpoint + hysteresis value). If the hysteresis value is increased, the achieved
target value is maintained for a longer time in case of lighting changes. This makes the automatic
control more sluggish, but can be useful in some situations.

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.

e 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.

e 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 (delayed by
one additional image for the UI-122x-C/M or UI-522x-C/M cameras due to the sensor).

Firmware and Camera Start

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

USB uEye cameras

USB uEye cameras have a two-tier firmware that is uploaded to the camera each to you connect it
toa PC:

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

2. Model-specific firmware (e.g.: UEye UI-154x series)
The model-specific firmware is hamed after the camera type and provides the functions of the
relevant model.
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When you connect a USB uEye with a Windows PC or a new USB port for the firsttime, itis detected
as a new device. This is normal standard behavior of the operating system.

The USB uEye cameras firmware is part of the driver. The automatic upload always loads the
firmware that matches the driver installed in the camera.

GigE ukEye HE cameras

With GigE uEye HE cameras, the firmware consists of three components. As opposed to USB
uEye cameras, the first two firmware components are stored in the camara’'s non-wolatile
EEPROM.

1. Starter firmware
When the GigE uEye camera has been connected to the power supply and the network, it
loads the starter firmware stored in the camera's EEPROM. The starter firmware enables the
camera to register on the network and establish a connection to a host PC. As soon as the
starter firmware is loaded, the camera sends a heartbeat broadcast to the network once every
second.
In the next step, the camera checks whether a persistent IP address is stored. If it is, the
camera uses the persistent IP address. Otherwise the camera is assigned the IP address
0.0.0.0.

If a new uEye driver version requires a new starter firmware, you can update it from the uEye Camera
Manager.

2. Failsafe firmware
If the starter firmware cannot be found or is corrupted, the failsafe firmware is loaded from a
write-protected memory area in the GigE uEye. The failsafe firmware allows starting the camera
so that an executable starter firmware can be uploaded.

3. Runtime firmware
The runtime firmware is the camera's actual operating software. The runtime firmware is not
uploaded to the camera until it is paired with a PC (see also Pairing). This ensures that the
currently installed driver and the runtime firmware are always compatible. After the IP address
has been assigned, the host PC transfers the runtime firmware to the camera and the camera is
restarted. The time it takes to transfer the runtime firmware and restart the camera depends on the
camera model and might take a few seconds.

GigE uEye SE/ RE cameras

The starter firmware for GigE uEye SE / RE cameras also contains the runtime firmware. If the
camera firmware version is incompatible with the driver version on the PC, the appropriate firmware
version will be loaded into the camara the first time the GigE uEye SE is paired.

If you hawe initialized the camera with a driver version earlier than 3.40, you need to update the
camera firmware manually using the uEye Camera Manager. Driver versions 3.40 and higher
support automatic firmware updates.
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camera.

status LED.

Updating the GigE uEye SE firmware can take up to 20 seconds. Itis important not to disconnect the
camera from the PC or power supply during this time. Otherwise, malfunctions could occur in the

The firmware programming status is indicated by the uEye Camera Manager and by the camera'’s

44.6.1 Establishing a Connection

If a computer wants to use a camera, it sends a connection request to that camera. When the
camera has signaled that it is available, the system first checks whether the camera has a valid
IP address. If it does not, the computer sends a range of valid IP addresses to the camera. The
camera picks a free IP address, i.e. one that is not yet in use on the network, from these IP
addresses and notifies the computer that the IP address has been assigned.
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Figure 86: GigE uEye Camera Start-up - Flow Chart
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Connection termination

As soon as the camera is connected to a host PC, it cannot connect to any other computer on
the network. When a connection has been successfully established, the host PC also transmits
a heartbeat, which is received and evaluated by the camera. If the heartbeat of the host PC cuts
out, the camera is restarted and the starter firmware loaded. This allows the camera to connect to
another computer on the network.

If the heartbeat of the camera cuts out, the host PC closes the connection and remowes the
camera from its camera list. Once this has taken place, the camera is no longer displayed in the
Camera Manager. This process may take up to three heartbeat periods (see abowe).
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Figure 87: Flowchart of camera recognition for the GigE uEye HE
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4.4.7

Pixel Preprocessing in Gig uEye Cameras

Cameras of the GigE uEye series use an integrated FPGA processor for pixel preprocessing. The
following flowcharts illustrate the sequence of preprocessing operations in the Gige uEye SE and
GigE uEye RE as well as GigE uEye HE cameras.

Operations marked with an asterisk * are optional and can be selected in the software depending
on the camera configuration.

44.7.1 GigEuEye SE/RE
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Figure 88: Pixel preprocessing in GigE uEye SE / RE cameras

© 2009 IDS Imaging Development Systems GmbH 125



Manual for uEye Cameras V3.50

44.7.2 GigE uEye HE
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Figure 89: Pixel preprocessing in GigE uEye HE cameras
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4.4.8
448.1

4.4.8.2

Digital Inputs/Outputs
Digital Input (Trigger)

In trigger mode, image capture by the uEye cameras can be controlled through external events.
For this purpose, a digital signal must be applied to the camera's digital 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.

The delayis due to internal camera switching times and depends on the sensor type and the
parameters that have been set. Itis always below 100 us. You can find the exact values for each
camera in the Specifications: Sensors chapter.

You can optionally set an additional delay (trigger delay).

In case of a 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.

You can query the status of the digital input using the software. This enables you to use the input
for other purposes as well.

Digital Output (Flash Strobe)

The digital output can be set statically by software or depending on the exposure time.

In uEye models equipped with an opto-coupler output, it is possible to control a DC woltage which
is applied to the output. This allows controlling a flash, either directly or via a separate flash
controller unit depending on the sensor exposure. In exposure-dependent mode, you can set the
delay and the duration of the flash. By selecting suitable delay and duration settings, you can
minimize the rolling shutter effect (see also Shutter Methods).

Flash Delay
id—bi
Trigger Delay } i Flash Duration
i—p! ——p!

Ext. Trigger I

Sensor

Flash
Exposure

Time
Figure 90: Triggered image capture and flash with delay and duration

The delayis due to internal camera switching times and depends on the sensor type and the
parameters that have been set. Itis always below 100 ps. You can find the exact values for each
camera in the Specifications: Sensors chapter. You can set an additional delay and the duration of
the flash signal in the software.
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The settings specified for the digital output will be resetin the following situations:
e a GigE uEye camera loses its pairing (i.e. itis closed in the software)
e a USB uEye camerais disconnected from the PC or the PC is powered down

4.4.8.3 General Purpose l/O

Some uEye models hawe freely programmable General Purpose Inputs/Outputs (GPIO) which can
be programmed as inputs or outputs using the uEye SDK (see also GPIO Specifications).

The GPIO settings will be reset when the camera is closed in the software.

4.4.8.4 Serial Interface (RS232) of the GigE uEye HE

Cameras of the GigE uEye HE series are equipped with a serial interface (RS232). 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 dialog box is provided in the uEye
Camera Manager. For the serial interface specifications, please refer to the Serial Interface
(RS232) chapter.
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449 USB Basics
4.4.9.1 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 hawe to be shut down when connecting USB devices (hot plugging)
e USB devices can be supplied with power from the PC
e High bandwidth for data transmission

The USB standard was deweloped by a group of companies including Compagq, 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 Mbps,
making USB 2.0 suitable for connecting devices with higher data wlumes (such as mass storage
devices, scanners, or cameras).

4.49.2 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 lewels.

Figure 91: USB 2.0 Topology

The maximum bandwidth of 480 Mbps per USB 2.0 host cannot be exceeded. Therefore, the
maximum possible frame rate will be reduced ifimage 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 required for each camera by lowering the frame rate or the image size.
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4493

4494

Cabling and Connection

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. For cameras of the USB
UEye RE series, IDS offers cables with a length of up to 10 m (see also USB uEye RE
Accessaories).

The USB bus provides power supply with 5V 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:
e D+/D-:  data transfer

e +5V/GND: power supply

i v
_/_<: = ,_‘<_\ =7 .... —D-
X X/ - GND

Figure 92: Basic design ofa 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). In addition, some
USB uEye camera models feature non-standard connectors which are lockable or splash water

proof.

Figure 94: Figure 95:
Figure 93: USB UsB USB mini-B
standard-A socket standard-B socket (five
(four pins) socket (four pins)
pins)

Data Transmission and Bandwidth

The USB 2.0 standard specifies an overall bandwidth of 480 Mbps shared between different
transmission modes. uEye 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 Mbps.

Theoretically, up to 50 MB/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 MB/s, most
notebooks or embedded PC systems even less than that.

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

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.

If you need recommendations on the most appropriate hardware to use, please contact uEye
Support.
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4.4.10
44.10.1

GigE Basics
General

Gigabit Ethernet was deweloped on the basis of the Fast Ethernet (100 Mbps) standard. In June
1999, the IEEE 802.3ab 1000 Mbps standard was defined by the IEEE (Institute of Electrical and
Electronics Engineers). Using at least Cat 5e copper cables, transmission rates of 1 Gbps can be
obtained. This makes Gigabit Ethernet 10 times faster than Fast Ethernet. The main advantages
of Gigabit Ethernet include:

o Higher bandwidth, allowing for better network performance and the elimination of bottlenecks
Full-duplex capability virtually doubles the effective bandwidth

Low purchasing and operating costs through the use of common hardware

Full compatibility with the large number of installed Ethernet and Fast Ethernet nodes

Fast transfer of large amounts of data over the network

Figure 96: Structure of a Cat 5e cable

For connecting Gigabit Ethernet cables, RJ45 connectors are used. The following illustrations
show schematic views of an RJ45 socket (with cable configuration) and of an RJ45 plug.

|||||||f IIIIIHf P
| @,

b

0,000

X X 05 88" s

Figure 97: RJ45 socket Figure 98: RJ45 Figure 99:
(EU type acc. to socket (US type acc. to RJ45 plug
EIA/TIA-568B) EIA/TIA-568A)

The GigE uEye camera automatically recognizes whether an Ethernet cable with crossed wiring or
straight wiring is connected. The camera adjusts accordingly.
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4.4.10.2 Glossary

ubP

UDP stands for User Datagram Protocol and contains mechanisms that allow applications to
easily send messages to each other. UDP is session-oriented and has no protective measures to
guard against message loss or duplication. The header contains the sender port, the recipient
port, the length of the datagram and a checksum.

Port

Ports are address components used in network protocols to assign data segments to the correct
senices (protocols).

Firewall

A firewall is a software or hardware shield that protects a local network or a computer from
Internet-based attacks.

Among a firewall's main uses are protection from hacker attacks, computer viruses, trojans,
worms and spyware.

ARP

The Address Resolution Protocol uses network messages, called broadcasts, to determine on
which logical segment of the network the recipient of a packet is located.

The responses to the broadcast contain all the IP addresses of the available subnet and the
associated MAC addresses. Every IP address is stored in an ARP table together with the
associated MAC address. These tables are necessary because the two addresses are
independent of each other and therefore cannot be calculated by means of an algorithm.

Subnet

Subnets are small units of a network. Using subnets makes it easier to manage networks and
increases performance, as connecting devices such as routers or switches can be used to limit
data traffic to specific subnets.

The address is made up of the IP address of the network, the subnet address and the host
address.

Switch

The term switch refers to the connecting units in a LAN (Local Area Network). They are used to
connect subnets of the same topology. Contrary to hubs, switches dispatch incoming data
packets only to the specific recipients.

Router

Routers are connection units that connect different networks or LANS.
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Hub

A hub is a coupling unit that connects seweral network units on one line (star topology). Contrary
to a switch, the message of a network member is dispatched to all other network members.

DHCP

The Dynamic Host Configuration Protocol controls the dynamic configuration of IP addresses.
When a workstation which is configured for the use of DHCP is started up on a LAN, it registers
with a server running this senice. The server then assigns an available IP address, which is stored
locally so that reassignment is not necessarily required on the next start-up.

Broadcast

A broadcast is a data packet that is transmitted to all stations on a network. This is done by
sending a data packet to the reserved IP address .255 of a network or subnet (broadcast
address).

Heartbeat

Network devices send a heartbeat to signal that they are operational and fully functional. If this
heartbeat signal is not detected, the recipient system assumes that the remote device is no
longer available.

Paired

Paired describes the logical connection of a network camera and a host PC. When a camera and
a host PC are paired, they are exclusively connected. Simultaneous pairing with sewveral host PCs
is not possible.

A request for image data is only possible in paired state.
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5.1

O

B

B: Programming

Quick-Start

The uEye API offers you over 150 commands with which you can access all the parameters and
functions of your uEye camera. As complicated as that may sound, it is really quite easy to get
your first own uEye program up and running in a short time. Just follow the six main steps outlined
in this quick start guide.

Open (initialize) the
camera

Connect your uEye camera with the PC. If you are using a GigE uEye, open the uEye Camera
Manager first and assign an IP address before connecting the camera. See also the Installing the
GigE Camera and uEye Camera Manager chapters

The is_lnitCanera() function initializes the uEye camera. The camera is assigned a unique
handle through which it is accessed in subsequent function calls.

Select a display mode

The uEye API provides two 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. This
mode has the advantage that no image memory has to be allocated, and that image capture is
handled by the driver. Call i s_Set Di spl ayMbde() to select the display mode. You can then
customize the Direct3D mode by using i s_Di r ect Renderer ().

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 using i s_Al | ocl mageMent() , add them
to a memory sequence, if required, and then activate a memory with i s_Set | rageMen() before
each image capture. To show the image on-screen, call the i s_Render Bi t map() function after
each completed image capture. From the events or messages you can see when an image is
available for display.

Under Linux:

The display functions of the uEye API are not available under Linux. You need to allocate and
activate the relevant image memory as described abowve. The application then displays the image
data via the Linux function library used.

Capture images

Recording live images with the uEye is very simple. Just call the i s_Capt ur eVi deo() function and
the camera captures the live images at the default frame rate. To capture single frames, use the

i s_FreezeVi deo() function. Every uEye camera of course also provides different trigger modes
for image capture. Use i s_Set Ext er nal Tri gger () to activate the desired mode before starting
the image capture.

© 2009 IDS Imaging Development Systems GmbH

134



5.1. Quick-Start.

/ Adjust the frame rate, brightness and colors

All function calls with which you can change camera settings start with i s_Set . To change the
frame rate, for example, you call i s_Set Fr aneRat e() . Image brightness is adjusted through the
exposure time set with i s_Set Exposur eTi me() . You can also implement automatic control of
image brightness and other parameters by using i s_Set Aut oPar anet er ().

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 Corr ecti on()). 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 () function.

| ¥ _
\{%—' \ Save an image

Use the i s_Savel mageEx() function to sawve the current image as a BMP or JPEG file. To sawe a
specific image, it is better to use the Snap function (single frame mode) than the Live function
(continuous mode).

@ Close the camera

When you want to exit your application, close the camera with i s_Exi t Caner a() . The camera
and the allocated memory are automatically released. All previously set camera parameters will
be lost, howewer. So, if you want to save specific settings, use the i s_SavePar anet er s()
function before closing the camera. The next time you start the application, you can simply load
the settings again by using i s_LoadPar aneters().

You will find comprehensive lists of the API functions, sorted by task, in the How To Proceed
chapter.

The uEye SimpleLive and uEye SimpleAcquire C++ programming samples included in the SDK
illustrate the steps described above.
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52 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).
h
3]
SpLmE ) N uEye SDK function call
h 4
End End of workflow

Figure 100: uEye flowchart structure

& Click the function names in the flowcharts to open the corresponding function description!

© 2009 IDS Imaging Development Systems GmbH

136



5.2.1 How To Proceed. Preparing Image Capture

521 Preparing Image Capture

¢ Querying information: Before you open one or more uEye cameras, we recommend querying some

key information.
e Opening and closing a camera

-
[ ]

Y
( Allocating an image memory: This is necessary if you want to access image memory contents or if
La W

you are not using Direct3D for image display.
e Creating an image memory sequence is required when capturing live images.

¢ GIigE configuration: These functions for configuring Gige uEye cameras are also provided by the

uEye Camera Manager.

5.2.1.1 Query Information

It is recommended to query the following important information before opening one or more ukye

cameras.

i s_Get Nunber Of Caner as() Determines the number of cameras connected to the
system.

i s_Get Caneralist() Returns information on all connected cameras.

It is also very useful to have the message boxes for error output enabled during the programming

process

is_SetErrorReport() Enables / disables dialogue messages for error output.

With the following functions, you can read out additional information on cameras and software.

i s_CaneraStatus() Returns the event counters and other information.

Enables standby mode.

i s_Get Carer aType() Returns the camera type.
is_GetDLLVersion() Returns the version of the ueye_api.dll.
i s_GetOsVersion() Returns the operating system version.

5.2.1.2 Open and Close Camera

The following functions are required to open and close a uEye camera.

is_InitCamera() Hardware initialisation
is_ExitCanmera() 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 Cameral D() Sets a new camera ID.

5.2.1.3 Allocating Image Memory

When you are programming an application that
e requires direct access to the image data in stored in memory, or
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¢ uses Bitmap mode (DIB) for display
use the following functions to allocate and manage image memories (see also Quick Start: Image

Display).

i s_Allocl mageMen() Allocates an image memory.

is_Set Al l ocat edl mageMen() The user provides pre-allocated memory for image
capturing.

i s_Freel mageMen() Releases an allocated image memory.

An image memory has to be activated before each image capture:

is_Set | mageMen) 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() Copies the image to the user-defined memory.

i s_Copyl nageMenlLi nes() Copies selected image lines to the user-defined memory.

is_GetActivel mageMen() Returns the number and address of the active image
memory.

i s_GetlmageMem() Returns the pointer to the starting address of the image
memory.

i s_GetlmgeMenPitch() Returns the line offset used in the image memory.

i s_lnquirel mageMent() Returns the properties of an image memory.

Image memory sequences should be used for frame sequence capture.
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Flowchart: Allocating memory

AllocUserMem

BufferSize = sizeX * sizeY * (BitsPerPixel+l) / 8 Calculate image buffer size

.

hUserMem = GlobalZlloc (GPTR, BufferSize) Allocate user memory

Windows MSVC sample code

pUserMem = (char*) Globallock (hUserMem) Get painter to user memory

Windows I ode

Activate user memory for the
uEye SDK. User memory
pointer must be passed.

is SetAllocatedImageMem ()

_ §F L & L B

End

Figure 101: Flowchart - Allocating memory using system functions
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ﬁ { FreeUserMem |

is_FreelmageMem()

7

GlobalUnlock (hUserMem)

B

GlobalFree (hUserMem)

End

Release buffer from SDK

Unlock user memory

Release user memory

Figure 102: Flowchart - Releasing memory

5.2.1.4 Image Memory Sequences

When you are capturing and displaying frame sequences (e.qg. live display), it is advisable to
provide appropriate image memory sequences. The uEye 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 when it reaches the end of a sequence cycle.

Before you can use a memory sequence, you have to allocate the relevant image memories (see

Allocating an Image Memory).
is_AddToSequence()
is_ClearSeqguence()
is_GetActSeqBuf()

is_SetlmageMem()

is_LockSeqgBuf()

is_UnlockSegBuf()

Adds image memory to the sequence list.
Deletes the entire sequence list.

Determines the image memory currently used for the
sequence.

Makes the indicated image memory the active memory.

Protects the sequence image memory from being
overwritten.

Releases the sequence image memory for overwriting.
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5.2.1.5 GigE Configuration

When you are using a GigE uEye camera, the following set of functions allows you to make
special settings for your GigE camera. These functions are also provided by the uEye Camera

Manager.

i s_Get Et hDevi cel nf o() Queries information on connected cameras.

i s_Set Aut oCf gl pSet up() Sets the IP auto configuration properties for a network
adapter.

i s_Set Packet Filter() Sets the packet filter for a network adapter.

i s_Set Persi stent!pCfg() Sets the persistent IP configuration properties for a
connected camera.

is_SetStarterFirnmare() Updates the starter firmware of a connected camera.

© 2009 IDS Imaging Development Systems GmbH 141



Manual for uEye Cameras V3.50

522 Display Mode Selection

The uEye 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 further information on the different display modes, see Basics: Image Display Modes.

Select the desired mode. The display mode has to be set before you start image capture.

i s_SetDi spl ayMde() 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() Outputs the contents of the active image memory to a
window.
i s_SetDi splayPos() Enables offsetting the image output inside the window.

Flowchart: Image display in DIB mode

&
]

is GetActSegBuf (, ,pcMemlLast)

v

i=0

v

if (pcMemLast==pcMem[1i]
break;

] 3 Find the buffer ID according to
the pointer.

i++

No i < MaxBuffers?

Yes

v

5

is LockSegBuf (,nMemId[i] ,K; Lock buffer

pcMem[i])

v

is_RenderBitmap (, nMemId[iT, Perform processing / display.
pcMem[i])

7 Optional: Copy image buffer to
is_CopylImageMem() the application memory for
¢ processing

is UnlockSegBuf(,,,)

8 Unlock the buffer

End

Figure 103: Flowchart - Displaying images in Bitmap mode (DIB)
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5.2.3 Image Capture

e UEye cameras support the capture of single frames (snap) and frame sequences (live) in trigger
mode and untriggered (freerun) mode. Select the image capture mode that best meets your
application requirements.

¢ Using events or messages, the uEye 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.

5.2.3.1 Image Capture Modes

For more information on the uEye capture modes see also Camera Basics: Freerun and Camera
Basics: Trigger.

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 () before activating
freerun mode.

¢ Single frame mode (snap mode)
Whenis_FreezeVi deo() is called, the next image exposed by the sensor is transferred. You
cannot use the uEye flash outputs in this mode.

e Continuous mode (live mode)
When i s_Capt ureVi deo() is called, images are captured and transferred continuously. You
can use the uEye 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 chapter.

The trigger mode is selected using i s_Set Ext er nal Tri gger ().

¢ Software trigger mode
When this mode is enabled, calling i s_FreezeVi deo() immediately triggers the capture of an
image and then transfers the image to the PC. If i s_Capt ur eVi deo() is called, the triggering of
image capture and the transfer of images are performed continuously.

e Hardware trigger mode
When this mode is enabled, calling i s_Fr eezeVi deo() 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 i s_Capt ur eVi deo(), 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).

e Freerun synchronisation
In this mode, cameras running in freerun mode (live mode, see abowe) 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 synchronise multiple
cameras that you are operating in the fast live mode. Not all camera models support this mode
(seeis_Set External Trigger()).
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In 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: Atthe 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.

Overview of Image Capture Modes

Image

capture e

Off

Software

Continuous

Hardware

Freerun
sync.

Off

Single frame Software

Hardware

Function calls

i s_Set Ext ernal Tri gger
(OFF)
is_CaptureVideo()

i s_Set Ext ernal Tri gger

( SOFTWARE)
i s_CaptureVi deo()

i s_Set Ext ernal Tri gger

(e.g. H_LO

is_CaptureVideo()
i s_Set Ext ernal Tri gger

(e.g. H _LO SYNO
i s_CaptureVi deo()

i s_Set Ext ernal Tri gger

(CFF)
is_FreezeVi deo()

i s_Set Ext ernal Tri gger

( SOFTWARE)

i s_FreezeVideo()

i s_Set Ext ernal Tri gger

(e.g. H_LO
is_FreezeVi deo()

Allowed flash

modes
Frame rate
Standar | Global
d Start
X Freely selectable
Depending on
X X exposure time and
trigger delay
Depending on
X X exposure time and
trigger delay
X Freely selectable
Freely selectable
Depending on
X X exposure time and
trigger delay
Depending on
X X exposure time and

trigger delay
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Timeout Values for Image Capture

When you call i s_FreezeVi deo() oris_CaptureVideo(), the timeout value for the image
capture is determined from the Wai t parameter. If no image arrives within this timeout period, a
timeout error message is issued. Under Windows, a dialogue box is displayed if you have enabled
error reports (see i s_Set Error Report ()). Information on the error cause can be queried using

is GetCaptureErrorlnfo().

The following table shows the effect of the Wai t parameter depending on the image capture mode:

Parameter Image Function returns Timeout for 1st image Timeout for subsequent
Wait capture images?
mode
IS DONT_WAI| HW trigger Immediately AP| default or user- AP default or user-

T defined value® defined value®

IS_WAIT HW trigger When 1stimage in APl default or user- API| default or user-
memory defined value® defined value®

Time t HW trigger When 1stimagein  |Time t AP| default or user-
memory defined valued

IS DONT_WAI Freerun/SW Immediately Calculated internally by |Calculated internally by

T trigger AP| 2 AP| 2

IS_WAIT Freerun/SW When 1stimage in  |Calculated internallyby |Calculated internally by

trigger |memory API2 AP| 2
Time t Freerun/SW When 1stimage in  Timet Calculated internally by

trigger ' memory AP| 2

) 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 is_SetTriggerDelay()); itis atleast 40 ms.

3 The default value of the uEye APl is 60 s. User-defined values can be set using the is_SetTimeout()
function.

Function List

i s_CaptureVi deo()

i s_FreezeVideo()

is_ForceTrigger()

i s_HasVi deoSt art ed()

i s_1sVideoFinish()

i s_Set Sensor Test | mage()

i s StoplLiveVi deo()

Captures a live video.

Captures an image and writes it to the active image
memory.

Simulates a trigger signal 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

SingleFrameAcquisition

is InitCamera()
is_GetSensorInfo()
v
is_SetColor Mode ()
is_SetaOI ()
Allocate Memory

API MEM
v

is_AllocImageMem/()

USER MEM ——

AllocUserMem

A

is_SetImageMem () <
is_SetDisplayMode -
(,IS_SET DM DIB)

No

Yes

.

Universal digital input

Open Camera an get device
handle

Get useful information about

the sensor and the camera

« Sensor resolution

« Colour format (maenochrome,
Bayer)

» Rolling/global shutter

« Camera model (e.g. Ul-122X-M)

Set color mode for the
acquisition

(e.g. 1S_SET_CM_Y8,
IS_SET_CM_RGB24)

Set image size or AOI
Memory allocation by driver:
continue with 6

Memory allocation by user:
continue with 7

Set Display mode to DIB

Figure 104: Flowchart - Capturing a single frame (1 of 2)
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T ¢

2 Acquire a single image
is_FreezeVideo ()

3] Display the image
is RenderBitmap()

API MEM continue with 12
USER MEM continue with 13

Release

ImageBufferMem HRERMEM, —

API MEM
\ 4

is FreeImageMem()

Memory is released automati-
cally when camera is closed

FreeUserMem

A

Close camera

is_ExitCamera () <

End

Figure 105: Flowchart - Capturing a single frame (2 of 2)
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(7

Flowchart: Sequence Capture

@Itiple_Frame_Acquisitia

is_InitCamera()

‘ [

is_GetSensorInfo()

v

is_SetColorMode ()
is_S5etA0T ()
i=0

Allocate Memory

APl MEM

h 4

is AllocImageMem()

v o]

USER MEM

A 4

AllocUserMem

is_AddToSequence () &

Yes

i++
i < maxBuffers?

No

Install handling

EVENTS
h J

Install Event Handler

MESSAGES

Install Message
Handler

.

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 (e.g. U-122X-M)

Set color mode for the

acquisition

Set image size or AOI

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.

Figure 106: Flowchart - Capturing a frame sequence (1 of 2)
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iy ®

is CaptureVideo ()

Process Events or
Messages
16|

is StopLiveVideo()

v T

is_ClearSequence()

Release
ImageBufferMem

APl MEM
h 4

is FreelImageMem ()

i++

Yes

A

USER MEM

’ FreeUserMem

i < maxBuffers?

No

v

Uninstall Event
Handling

v 23]

is_ExitCamera()

End

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

API ALLOCATED MEMORY
continue with 20

USER ALLOCATED MEMORY
continue with 27

Hemory is released
automatically when camera is
closed

Close camera

Figure 107: Flowchart - Capturing a frame sequence (2 of 2)
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5.2.3.2 Event/Message Handling

Triggering Events for Single-Frame Capture

The following figure shows the time sequence when triggering the I S TRI GGER and | S_FRAME
events. The camera is prepared for triggered capture using the i s_Set Ext er nal Tri gger ()
command. An incoming trigger signal at the camera starts the exposure and the subsequent
image transfer. Upon completion of the data transfer, the | S_TRI GGER event signals that the
camera is ready for the next capture. The | S_FRAME event is set once pre-processing (e.g. colour
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. colour conversion, edge
enhancement).

CaptureVideo I
Ext. Trigger

Sensor |

Flash*

Transfer

- CPU / API

Camera
Exposure
Il Readout
I TRIGGER event
FRAME event

Pre-processing

APl events

Image display*

>
) ) ) Time
Figure 108: Events in hardware trigger mode

Eventsin Live Mode (Image Sequence)

The following figure shows the time sequence when triggering the | S FRAME and | S_SEQUENCE
ewvents. The camera is set to live mode using i s_Capt ur eVi deo() so that it continuously captures
frames. The | S_FRAME event is set once pre-processing (e.g. colour conversion) is complete and a
finished image is available in the user memory. The | S_SEQUENCE event is set after one cycle of a
storing sequence has been completed (see also i s_AddToSequence()).

CaptureVideo
Ext. Trigger

Sensor

Flash*
as S CPU/ API
Transte | - I
N - [En
y Exposure

Pre-processing

Bl Readout
APl events Z_ | | B | R st
Image display* < SEQUENCE event

) Time
Figure 109:
Events in live mode
*) Optional function. The starttime and duration of the flash signal are defined by the Flash delay and
Duration parameters (see is_SetFlashDelay()).
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Function List

i s_Disabl eEvent ()

Disables a single event object.

i s_Enabl eEvent ()

Enables a single event object.

i s_Enabl eMessage()

Turns the Windows messages on / off.

is_ExitEvent()

Closes the event handler.

is_InitEvent()

Initialises the event handler.

i s_Enabl eAut oExi t ()

Automatically releases the camera resources when the
camera is disconnected from the PC.

Flowchart: Enable Events

& < InstallEventHandler >

[
CreateEvent

2]

is_InitEvent ()
3
is_EnableEvent ()
Use a thread
No

Yes

v

Build a thread to process
signalled events

.

Create an event and receive
the handle of the event object

Initialise the uEye event
handling. The event handle
from CreateEvent is required.

Enable a specific event.

Using a thread (recommended)
continue with 5
else continue with 6.

Windows functions:
WaitForSingleObject()
WaitForMultipleObjects()

Figure 110: Flowchart - Enabling event handling
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Flowchart: Enabling Messages

& Q‘lstallMessageHandlingD MS Windows only

[ Enable the message handling.
is EnableMessage (, , HWND)

v

This may be different in each

Implement a message handler programming language. Hook
on the message map.
When the messages are sent
to the applications main
End window and the GUI is locked

for some reasons the uEye
messages cannot be
processed.

GsableMessageHandli@

v

is EnableMessage (,,NULL) Disable the message handling.

Figure 111: Flowchart - Enabling message handling
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Flowchart: Event / Message Handling

Process Events or
Messages

IS_SET_EVENT_FRAME
or
IS_FRAME

Yes —l

No

Processing frame

“SET_EVENT_TRANSFER_FAILED
or
IS_TRANSFER_FAILED

Yes 1

Processing Transfer

failed

.

No

IS SET_EVENT SEQ
or
IS_SEQUENCE

Yes —l

Processing SEQ

777

End

IS_SET_EVENT_FRAME
= event

IS_FRAME

= message

IS_SET_EVENT_TRANSFER_
FAILED

= event
IS_TRANSFER_FAILED

= message

IS_SET_EVENT_SEQ
2 event
IS_SEQUENCE

=2 message

Add additional handling on your
demands

Figure 112: Flowchart - Handling events / messages
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524 Saving Images and Videos

id Using the uEye API, you can
“f-'.,‘ e save and load single frames and

e capture an AVI frame sequence

5.2.4.1 Saving and Loading Single Frames

Using the following functions, you can save the image data of the current image memory to a
BMP or JPG file, and load saved image data into an image memory:

i s_Loadl mage()

i s_Loadl mageMen()

i s_Savel mage()

i s_Savel mageEx()

is_Savel mageMen()

i s_Savel mageMenEx()

Loads an image from a bitmap file into the current image
memory.

Loads an image from a bitmap file into a new image
memory.

Sawves the current image as a BMP file.
Sawes the current image as a JPEG of BMP file.
Sawes the contents of the image memory as a BMP file.

Sawves the contents of the image memory as a JPEG of
BMP file.
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5.24.2

Capturing AVis

The functions of the uEye_tools.dlIl enable you to save images captured with the uEye 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
AVl file.

AVI Capture Workflow

i savi _|lnitAVI () Initialises the uEye AVI interface.

i savi _Exi t AVI () Terminates and closes the uEye AVI interface.
i savi _QpenAvi () Opens an AVI file for capturing.

i savi _d oseAVI () Closes an AVl file.

i savi _Get AVI Fi | eName() Returns the name of the current AVI file.

The following settings should also be done prior to starting the recording.

i savi _Set Fr aneRat e() Sets the frame rate of the AVI video.

isavi _Set|mageQuality() Sets the compression level / image quality of the AVI
video.

i savi _Set | nmageSi ze() Sets the size and offset of the input image memory.

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.

isavi_Start AVl () Starts AVI recording.
i savi _AddFrane() Adds a compressed image to the AVl 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() Returns the size of the current AVI file.

i savi _Get nConpr essedFr anes() Returns the number of frames in the current AVI file.

i savi _Cet nLost Franes() Returns the number of frames that have been discarded
so far.

i savi _Reset Fr anmeCount er s() 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 () Disables a uEye AVI event.
i savi _Enabl eEvent () Enables a uEye AVI-Event.
isavi ExitEvent () Turns off uEye AVI event handling.
isavi _|nitEvent() Turns on uEye AVI event handling.

Supported Colour Formats

The supported input colour 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
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images to be stored by defining a freely selectable area of interest (AOI).

Capture Speed

The possible speed of capture depends on the selected colour format, the image size and the
compression level of the AVI file as well as the PC performance.

Playback in External Applications

AVl files you have captured using the uEye_tools.dll can also be played back in external
applications, such as Windows Media Player. To do this, you need to install the uEye MJPEG
codec on your system:

e Open the uEye installation directory (default: C:\Program Files\IDS\uEye\Program).

¢ Right-click the IdsMjpeg.inf file.

e 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

uEye AVI
recording

Load uEye_tools.dll

I

isavi_TInitAVI () Init the AV file engine

,

isavi_SetTmageSize()

Set AVI format options:
] Image size and position
i . Colour mode

i

Optional:

isavi SetImageQuality . Compression / img. quality

)

isavi_ OpenAVI ()

.

isavi_SetFrameRate ()

.

isavi StartAVI()

|

isavi_ AddFrame ()

0

<A

Create new or open existing
AV file

Set AVI frame rate

Start recording

Compress current image and
write to AV file

L0l 0LHLHE

Add
another
frame?

Yes

isavi_StopAVI () Stop recording
isavi_CloseAVI () Close AVI file

,

isavi_ExitAVI () Release AVI file engine

Y

End Release uEye_tools.dll

Figure 113: Flowchart - Capturing AVIs with the uEye
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5.2.5

5251

Setting Camera Parameters

Setting and getting parameters: Using these functions, you can make settings for the camera and
for image capture and preprocessing.

The uEye's automatic image control features allow automatically adjusting image brightness and
image color to changing ambient conditions.

Image preprocessing: These functions specify e.g. how color images are processed after image
capture.

Querying the camera status: With these functions, you can query additional useful information on
the camera status.

Using the camera EEPROM: All uEye cameras have a non-wlatile EEPROM where you can save
the camera settings or any other information.

Setting and Getting Parameters

This set of functions specifies the camera's image capture parameters, such as exposure, pixel
clock and frame rate:

i s_Get Exposur eRange() Returns the adjustable exposure range.

i s_Get FranmesPer Second() Returns the current frame rate in live mode.

i s_GCet FraneTi mreRange() Returns the adjustable frame rate range.

i s_Get Pi xel O ockRange() Returns the adjustable pixel clock range.

i s_Set Aut oPar anet er () Enables / disables automatic imaging functions.
i s_Set Bl Conpensati on() Turns black level correction on / off.

i s_Set Exposur eTi ne() Sets the exposure time.

i s_Set FranmeRat e() Sets the frame rate.

i s_Set Gai nBoost () Sets additional sensor hardware gain boost.

i s_Set Ganma() Sets the gamma value (digital post-processing).
i s_Setd obal Shutter() Enables / disables the Global Start shutter.

i s_Set Har dwar eGai n() Enables the sensor hardware gain.

i s_Set Har dwar eGanma( ) Sets the sensor gamma control.

i s_Set HWGai nFact or () Sets the sensor hardware gain factor.

is_SetPi xel d ock() Sets the pixel clock frequency.

is_Reset ToDefault () Resets the camera parameters to its default values.

This set of functions lets you influence the image geometry for image capture, e.g. the area of
interest:

is_SetAd () Sets the size and position of an area of interest (AOI)
or of a reference AOQI for auto imaging functions.

i s_Set Bi nni ng() Sets the binning modes.

i s_Set RopEf f ect () Makes real-time geometry changes to an image (Rop
= raster operation)

i s_Set SubSanpl i ng() Sets the subsampling modes.

The following set of functions refers to the further processing of image data in the PC:
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s_Cet Col or Dept h()

s_Get Ti meout ()

s_LoadBadPi xel Correcti onTabl e()

s_SaveBadPi xel Correcti onTabl e()

s_Set BadPi xel Correcti on()

s_Set BadPi xel Correcti onTabl e()
s_Set Col or Convert er ()

s_Set Col or Correction()

s_Set Col or Mbde()

s_Set Convert Par am()

s_Set EdgeEnhancenent ()

s_Set Saturation()

s_Set Sensor Test | mage()
s_Set Ti meout ()

Flowchart: Changing camera timing

(ChangeCameraTiming)

v

1
is GetPixelClockRange ()
2
is_SetPixelClock()
3
is_GetFrameTimeRange ()
4
is_SetFrameRate ()
5
is GetExposureRange ()
6
is SetExposureTime ()

End

Determines the desktop color mode set in the graphics
card.

Returns the user-defined timeout values.

Loads a user-defined hot pixel list from a file.
Sawes the current user-defined hot pixel list.
Turns hot pixel correction on / off.

Enables a user-defined hot pixel list.

Selects Bayer conversion mode.

Sets color correction.

Selects a color mode.

Conwersion parameters for raw Bayer conversion.
Sets edge enhancement.

Sets the image saturation (digital post-processing).
Enables test image output from sensor.

Sets user-defined timeout values.

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

Set the exposure time

Figure 114: Flowchart - Changing camera timing
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5.25.2 Automatic Image Control

The uEye 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 () SDK

function.

For more information on the automatic image control see Camera Basics: Automatic Image

Control.

Flowchart: Enable Auto Brightness

Enable/Disable
Autofeatures

is GetAutolInfo(Uai

nable AutoShutter
or AutoGain?

Enable AutoGain

Enable AutoShutter

Uai.AutoAbility

& 0x01 Ho End

Yes

v

param = IS_SET ENABLE_AUTO SHUTTER

Enable AutoShutter:  wvall = 1
Disable AutoShutter: vall = 0

Uai.AutoAbility
& 0x02

Yes
v

param = IS SET ENABLE AUTO GAIN

Enable AutoGain: vall =1
Disable AutoGain: vall = 0

r v

is_SetAutoParameter (param, &vall,0)

End

Declare struct
UEYE_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

Figure 115: Flowchart - Enabling automatic image brightness control
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5.25.3 Image Pre-processing

The following functions enable and adjust the Bayer conversion (see Color Filter (Bayer Filter)).

i s_Convert | mage() Converts a Bayer raw image into the desired output format
i s_Get Col or Converter() Returns the currently set Bayer conversion mode

i s_Set Bayer Conver si on() Sets the algorithm for Bayer conversion

i s_Set Col or Converter() Sets the algorithm for Bayer conversion in the camera (

GigE uEye HE cameras only)

Using Look-Up-Table (LUT) functions, you can e. g. adjust brightness or contrast after the

acquisition.

i s_Get CameralUT() Read out current hardware LUT

i s_Set CameralUT() Activate/deactivate hardware LUT

is_GCetl| mageH st ogrant) Computes a histogram for the image buffer passed to the

function

5254 Get Camera Status

Using these functions, you can read out additional useful information on the camera status.

i s_CaneraSt at us() Returns the event counters and other information.

Enables standby mode.

is_GetAutolnfo() Returns status information on the auto features.

i s Get Canerali st () Returns information on all connected cameras.

i s_Cet Carmer aType() Returns the camera type.

i s_Get CaptureErrorlnfo() Displays information on errors that have occurred.

is_GCetError() Displays errors that have occurred.

i s_Get Usedbandwi dt h() Returns the bus bandwidth (in Mbit/s) currently used
by all initialised or selected cameras.

i s_GetVsyncCount () Returns the VSYNC counter. It will be incremented by

1 each time the sensor starts capturing an image.

is_SetErrorReport() Enables / disables dialogue messages for error output.

5.25.5 Using the Camera EEPROM

The non-wolatile EEPROM of every uEye camera can hold user data or camera settings.

i s_Get Cameral nfo() Returns the factory-set information (e.g. revision
information for the individualuEye components).

i s_GCet Sensor | nfo() Returns the sensor information.

i s_ReadEEPROM ) Reads out the writable data area of the EEPROM.

is_WiteEEPROM) Writes user data to the EEPROM.
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5.2.6 Using Inputs and Outputs

Depending on the model, uEye cameras have one or more digital inputs and outputs designed for
different purposes.

¢ Input/output control: Here, you will find functions for setting the uEye's I/Os and for using the trigger
and flash modes.

e |12C bus: The board-level versions of the USB uEye ME and USB uEye LE provide an I2C interface for
transferring data to external devices.

o Serial interface: The GigE uEye HE provides a serial RS232 interface for transferring data to
external devices.

5.2.6.1 Input/Output Control

With these functions you can use the camera’'s digital in-/outputs for trigger and flash control.

is_SetExternal Trigger () Enables the digital input for trigger operation or returns the
applied signal level.

is_SetFl ashStrobe() Sets the digital output for flash control or a static output level.

i s_Set Fl ashDel ay() Sets the delay and power-on time of the flash output.

i s_SetTriggerDel ay() Sets the trigger signal delaytime.

i s_Cet d obal Fl ashDel ays() 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() Simulates a trigger signal in hardware trigger mode.

With these commands you can activate additional functions or use GPIOs on some uEye

cameras.

is_SetlQ() Sets the additional digital outputs (GPIO).

i s_Setl Qvask() Defines each port as a digital input or output (GPIO).
is_Set LEI() Toggles the colour of the status LED for the USB uEye

SE camera series.
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Flowchart: Digital input

Uninvarsal digital
input (ingger)

Static
Inpul mode’? digital
imput
Trigger nMode-12 GET TRIGGER STATOS Read tha input statically.
— aff Use triggar?
on

Herthuase Choose trigger mode,
Software rising edge

Hardware
falling edge

l pMode - IS5 SET_TRIGGER_LO_AI

rMode = IS SET TRIGSER HI IO
nMpde = IS SET TRIGGER SOFTWARE
pMode - IS _SET TRIGEER OFF

: N |

is_ZetExternalTrigoger [, rMode]

Y

FYyl

Sal trigger mode.

¥
‘ End

Figure 116: Flowchart - Digital input
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Flowchart: Digital output

Universal digital output
(flash/strobe)

Digital out T

« Qutput state = high
Flash/Strobe nMode = IS_SET_FLASH_HIGH

« Qutput state = low
nMode = IS_SET FLASH LOW

= Active state = high 2
nMode = IS _SET FLASH_HI_ACTIVE
» Active state = low
nMode = IS SET FLASH LO ACTIVE
global —
rolling
h 4
Necessary to use a rolling
is GetGlobalFlashDelays () shutter camera like a global
shutter camera (see uEye User
Manual description).
Pass the returned values to
v is_SetFlashDelay().
is SetFlashDelay () |
is_SetFlashStrobe (,nMocde,)

End

Figure 117: Flowchart - Digital output

5.2.6.2 12C Functions

Function List

is_Readl 2C() Reads data via the 12C bus.
is Witel 2C() Writes data via the 12C bus.
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5.2.6.3 Serial Interface (GigE uEye HE only)

The GigE uEye HE has a serial interface which can be accessed from the PC through a virtual
COM port (please also refer to the Camera Basics: Serial Interface chapter).

The Windows API provides all necessary functions for a COM port-based communication. The
three Windows API commands listed in the table below are sufficient to perform a basic COM
communication. You can use additional Windows API functions to further configure the COM port.
The uEyeComportDemo.exe COM port demo program which is supplied in C++ source code with
the uEye SDK shows how to use these functions.

CreateFil e() Windows API function.
You can use this function to initialise the specified
communication resource — in this case, the virtual COM
port. The function returns a handle for accessing the port.

WiteFile() Windows API function.
You can use this function to write data to the port
identified by the handle returned by Creat eFi | e() .

ReadFi | e() Windows API function.
You can use this function to read data from the port
identified by the handle returned by Creat eFi | e() .

i s_Get Conpor t Nunber () uEye SDK function.
Retrieves the currently set COM port number of the
camera.
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5.3

Function Descriptions

To integrate the uEye cameras into your own programs, you can use the functions and
parameters provided by the uEye SDK. These are described in this chapter. The descriptions are
listed alphabetically by function and are structured as follows:

O

it
USB 2.0 USB 2.0
GigE GigE

This table shows the availability of the function. For both Windows and Linux the table shows
which uEye camera series supports the function.

Syntax
Prototype of the function from the ueye.h 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 I S_NO SUCCESS (- 1)
value, you can get information on the error from the i s_Get Error () function.

Related Functions

List with similar or related SDK functions

Code Sample

For some functions, C++ programming samples are have been added.

Sample Programs

Some descriptions include references to uEye SDK sample programs. When you install the uEye
software, the demo applications are copied to the C:\Programs\IDS\uEye\Samples directory. The
associated source code can be found under C:\Programs\IDS\uEye\Develop\Source.

All sample programs are described in the uEye Samples Manual.
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531 is_AddToSequence

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT i s_AddToSequence (H DS hCam char* pclmgMem | 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 using i s_Al | ocl nageMen().
Using the i s_Set Al | ocat edl mageMen() 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 colour depth (bits per pixel).

Input Parameters

hCam Camera handle
pchMem Pointer to image memory
nl D Image memory 1D

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Related Functions

e is_Allocl mageMen()

e is_SetlmgeMem)

e is_SetAllocatedl mageMen()

Sample Programs

e uEyeSequence (C++)
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5.3.2

is_AlloclmageMem

)

L

USB 2.0
GigE

Syntax

INT is_Allocl mmgeMem (H DS hCam
INT width, INT height, INT bitspixel,
char** ppcl mgMem | NT* pid)

Description

i s_All ocl mageMen() allocates an image memory for an image having its dimensions defined by
wi dt h and hei ght and its colour depth defined by bi t spi xel . The memory size is at least:

size = [width * ((bitspixel + 1) / 8) + adjust] * height (for details on adj ust, see
below)

The line increment is calculated as:

l'ine =wdth * [(bitspixel + 1) / 8]

l'i neinc = line + adjust.

adj ust =0, if I i ne 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() function.

The starting address of the memory area is returned in ppcl ngMem

pi d 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 | mageMend() .

The returned pointer must be write-protected and may not be altered because it will be used for all
further | mmgeMemfunctions. To release the memory, you can use i s_Fr eel nageMen() .

In the Direct3D modes, image memory allocation is not necessary.

In 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 bythe RAM at a time.
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Input Parameters

hCam Camera handle

wi dth Image width

hei ght Image height

bi t spi xel Image colour depth (bits per pixel).

RGB16 and RGB15 require the same amount of memory,
but can be distinguished by the bi t spi xel parameter.

ppcl ngMem Returns the pointer to the memory starting address

pid Returns the ID of this memory

Return Values

I S SUCCESS Function executed successfully
I S_NO _SUCCESS General error message

Related Functions

e is_Freel mageMen()

e i s_AddToSequence()

e is_ Setl mageMen()

e is_SetAllocatedl mageMen()
i s_Get Col or Dept h()
is_CetlngMenPitch()

Sample Programs

¢ uEyeRotationDemo (C++)
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533 is_CameraStatus

Syntax

ULONG i s_CaneraStatus (H DS hCam

Description

I NT nl nfo, ULONG ul Val ue)

Using i s_Caner aSt at us(), you can query and partly set various status information and settings.

Input Parameters

hCam
nlnfo

|'S_FI FO OVR_CNT

I S_SEQUENCE_CNT

| S_SEQUENCE_SI ZE
|' S EXT_TRI GGER_EVENT_CNT

|'S TRI GGER_M SSED

| S_LAST_CAPTURE_ERRCR

|' S PARAVETER SET 1

| S PARAMETER SET 2

| S_STANDBY

I'S_STANDBY_SUPPCRTED

Camera handle

Number of FIFO owerruns. Is increased if image data gets
lost because the USB bus is congested.

Returns the sequence count. For i s_Capt ur eVi deo(),
this parameter is set to 0. Each time the sequence buffer
(image counter) changes, the counter is increased by 1.

Returns the number of sequence buffers.

Returns the camera’s internal count of external trigger
ewvents.

Returns the number of unprocessed trigger signals. Is
reset to O after each call.

Returns the last image capture error, e.g. after a ‘transfer
failed' event. For a list of all possible error events, see
is_GetCaptureErrorinfo().

Indicates whether parameter set 1 including camera
settings is present on the camera (read-only). See also
i s_SaveParaneters().

Return values:

TRUE Parameter set 1 present

FALSE Parameter set 1 not present

Indicates whether parameter set 2 including camera

settings is present on the camera (read-only). See also
i s_SavePar aneters().

Return values:

TRUE Parameter set 2 present

FALSE Parameter set 2 not present

Sets the camera to standby mode.

Return values:

TRUE Camera changes to standby mode
FALSE The camera changes to freerun mode

Queries whether the camera supports standby mode
(read-only).
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ul Val ue
| S _GET_STATUS

Return Values
| S_SUCCESS
I'S_NO_SUCCESS

Returns the information specified by
nl nf o.

When used with
| S LAST_CAPTURE_ERROR

Related Functions

i s_Get Caner al nf o()

e is_GetError()
is_SetErrorReport()
is_SetTriggerCounter()

Return values:
TRUE The camera supports standby mode
FALSE The camera does not support standby mode

Returns the information specified by nl nf o.

Function executed successfully
General error message
Only iful Val ue = |'S_GET_STATUS

Returns the last image capture error. For a list of all
possible error events, seeis_Get CaptureErrorinfo().
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534

is_CaptureVideo

Syntax

INT is_CaptureVideo (H DS hCam

Description

I NT Wi t)

i s_CaptureVi deo() digitises video images in real time and transfers the images to an allocated
image memory or, if Direct3D is used, to the graphics card. The image data (DIB mode) is stored
in the memory created using i s_Al | ocl mageMen() and designated as active image memory

using i s_Set | mageMen() . Using i s_Get | mageMent(), 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_LockSeqgBuf () 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 of the uEye camera, see the How To Proceed:

Image Capture section.

Input Parameters
hCam
Wi t
'S DONT_WAI T
IS WAIT
Time t

'S GET_LIVE

Return Values
I S_SUCCESS
I'S_NO_SUCCESS

When used with
IS GET_LIVE

Related Functions

e is_FreezeVi deo()

e is_StoplLiveVideo()

e is_SetExternal Trigger()
e is_ForceTrigger()

e is_SetTineout()

i s_Get Capt ureErrorlnfo()

Camera handle

Timeout value for image capture (see also the How To
Proceed: Timeout Values for Image Capture section)

Returns if live capture is enabled.

Function executed successfully
General error message

TRUE if live capture is enabled
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Sample Programs

e SimpleLive (C++)

e UEyeC# Demo (C#)

e UEye VB Simple Demo (VB6)
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535 is_ClearSequence

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT i s_O ear Sequence (H DS hCam

Description

i s_d ear Sequence() remowes all image memories from the sequence list that were added using
i s_AddToSequence() . After a call of i s_C ear Sequence(), there is no more active image
memory. To make an image memory the active memory, call i s_Set | rageMen() .

Input Parameters

hCam Camera handle

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

e i s_AddToSequence()
e is_Freel mageMen()
e is SetlmageMen()
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5.3.6 is_Convertimage

USB 2.0
GigE

Syntax

INT is_Convertlmage(H DS hCam
char* pcSource, | NT nlDSource,
char** ppcDest, | NT* nl DDest,
I NT* reserved)

Description

i s_Convert | mage() converts a raw Bayer image to the desired format. This conversion is done in
the PC. You can use i s_Set Convert Par an{) to define the conwersion 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 Resened. NULL must be passed here.

Return Values

I S SUCCESS Function executed successfully

I'S_NO_SUCCESS General error message

Related Functions

e is_SetConvert Paran()
e is_Set Col or Mbde()

e is_SetBayer Conversi on()
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5.3.7

is_CopylmageMem

USB 2.0
GigE

Syntax

)

L

USB 2.0
GigE

I NT 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 Dto
the memory area to whose starting address pcDest points.

(bits per pixel).

The allocated memory must be large enough to accommodate the entire image in its current format

Input Parameters
hCam

pcSour ce

nl D

pcDest

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Related Functions

e is_Allocl mageMen()
e is_SetAllocatedl mageMen()

Camera handle

Pointer to the image memory

ID of this image memory

Pointer to the destination memory to copy the image to

Function executed successfully

General error message
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5.3.8 is_CopylmageMemLines

)

L

USB 2.0
GigE

Syntax
I NT i s_Copyl mageMenLi nes (H DS hCam char* pcSource,

INT nID, 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.

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

nLi nes Number of lines to be copied

pcDest Pointer to the destination memory to copy the image to

Return Values

I S SUCCESS Function executed successfully
I' S_NO_SUCCESS General error message

Related Functions

e is_Allocl mageMen()
e is_Set All ocat edl mageMem()
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5.3.9

is_DirectRenderer

Syntax
INT is_DirectRenderer (H DS hCam U NT nMde, void* pParam U NT nSize)

Description

i s_Direct Render er () 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.

Notes on using the function:

The second input parameter nhbde specifies the effect of the i s_Di rect Renderer () call.

The value of the third parameter pPar amdepends on the mode selected with nMbde: For example,
when setting the owerlay size (nMbde = DR _SET_OVERLAY_SI ZE), a pointer to an array of two
values (x and y) is passed (see code samples). When you load a bitmap image (nMode =

DR _LOAD OVERLAY_FROM FI LE), pPar ampasses the path to the file (see code samples). The
required parameters are illustrated in the sample codes at the end of this section.

e To use the Direct3D functionality, the appropriate version of the Microsoft DirectX Runtime has to be
installed in your PC.

e When you are using high-resolution cameras, the maximum texture size supported by the graphics
card should be atleast 4096 x 4096 pixels. You can check the maximum texture size by reading out
the D3D_GET_MAX OVERLAY_SIZE parameter.

e 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
chapter.

Input Parameters

hCam Camera handle
nMode
DR _GET_OVERLAY_DC Returns the device context (DC) handle to the
owerlay area of the graphics card.
More details

In Direct3D mode, the DR_GET_OVERLAY_DC
mode returns the device context (DC) handle of the
owerlay area. Using this handle, it is possible to
access the owerlay 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
owerlay, release the DC handle by calling
DR_RELEASE_OVERLAY_DC.

- Code sample
DR_RELEASE OVERLAY_DC Releases the device context (DC) handle.
More details
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DR_GET_MAX_OVERLAY_S| ZE

DR_SET_OVERLAY_SI ZE

DR GET_OVERLAY_SI ZE

DR_SET_OVERLAY_POSI TI ON

DR_GET_OVERLAY_KEY_COLCR

DR_SET_OVERLAY_KEY_OOLCR

DR_SHOW OVERLAY

DR_HI DE_OVERLAY

DR_ENABLE_SCALI NG

DR_ENABLE | MAGE_SCALI NG

DR DI SABLE_SCALI NG

DR_ENABLE
_SEM _ TRANSPARENT OVERLAY

DR DI SABLE
_SEM _ TRANSPARENT OVERLAY

Using DR_RELEASE_OVERLAY_DC, you can
release the DC handle and update the owerlay data.

- Code sample

Returns the width x and height y of the maximum
overlay area supported by the graphics card. Code

sample

Defines the size of the overlay area (default: current
camera image size). Code sample

Returns the size of the owverlay area. (Sample: see
DR _SET_OVERLAY_SI ZE)

Defines the position of the overlay area. Code
sample

Returns the RGB values of the current key color
(default: black). Code sample

Defines the RGB values of the key color. 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 owerlay with a different color, the camera image
will be covered by the owerlay in those places.

The key color has no effect in semi-transparent
mode!

- Code sample

Enables owerlay display on top of the current
camera image. Code sample

Disables owerlay display. Code sample

Enables real-time scaling of the image to the size
of the display window. The overlay is scaled
together with the camera image. Code sample

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. Code sample

Enables a semi-transparent display of the overlay
area. More details

In semi-transparent mode, the values of the camera
image and the owerlay 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 owverlay is white, only the overlay will be
visible. With all other colors, the camera image will
be \isible with the overlay superimposed.

The key color has no effect in semi-transparent
mode!
- Code sample

Disables the semi-transparent display of the owverlay
area. Code sample
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DR _SET_VSYNC AUTO

DR_SET_VSYNC COFF

DR_SET_USER SYNC

DR_GET_USER
_SYNC_POSI TI ON_RANGE

DR_LOAD OVERLAY_FROM FI LE

DR CLEAR OVERLAY

DR _STEAL_NEXT_FRAMVE

DR _SET_STEAL_FORVAT

DR_GET_STEAL_FORVAT

DR_SET_HWAD

DR_CHECK_COMPATI BI LI TY

pPar am

nSi ze

Enables synchronization of the image display with
the monitor's image rendering. The image is
displayed upon the monitor's next VSYNC signal.

Code sample

Disables image display synchronization. The image
is displayed immediately. Code sample

Enables synchronization of the image display with
a monitor pixel row specified by the user. 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.

- Code sample

Returns the minimum and maximum row position
for DR_SET_USER SYNC. Code sample

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. Code sample

Deletes the data of the overlay area by filling it with
black color. Code sample

Copies the next image to the active user memory
(Steal function). More details - Code sample

Using the pPar amparameter, you specify when the
function should return:

IS WAIT The function waits
until the image
sawe is complete.

IS DONT_WAI'T The function returns

immediately.

Defines the color format for the Steal function. More
details - Code sample

For a list of all available color formats, see the
function description for i s_Set Col or Mode() . The
default is | S_OM BGRA8_PACKED (RGB 32).

Returns the color format setting for the Steal
function. Code sample

Sets a new window handle for image output in
Direct3D. Code sample

Returns whether the graphics card supports the
uEye Direct3D functions. Code sample

voi d-type pointer to a data object or an array of
objects (depending on the mode selected using
nhbde).

Size (in bytes) of the data object or array.
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Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message
When used with I S DR DEVI CE_CAPS | NSUFFI Cl ENT
DR_CHECK_COWPATI BI LI TY The graphics hardware does not fully support the
uEye Direct3D functions

Related Functions

e is_SetDi spl ayMbde()
e is_Set Col or Mbde()

e is_ Setl mageMen()

e is_RenderBitmap()

Code Samples

/1 Get DC handl e for Overlay
HDC hDC;
is_DirectRenderer (hCam DR GET_OVERLAY _DC, (void*)&hDC, sizeof (hDQ));

/'l Rel ease DC handl e
is_DirectRenderer (hCam DR _RELEASE OVERLAY_DC, NULL, NULL);

/1 Query maxi mum si ze of overlay area
U NT Overl aySi ze[ 2] ;

is_DirectRenderer (hCam DR GET_NAX_OVERLAY_SI ZE,
(voi d*) Overl aySi ze, sizeof (QverlaySize));

INT nWdth = Overl aySi ze[ 0] ;
I NT nHei ght = Overl aySi ze[1];

/'l Set size of overlay area

U NT Size[2];

Si ze[ 0] = 100;

Size[ 1] = 120;

is_DirectRenderer (hCam DR _SET_OVERLAY_SI ZE,
(voi d*) Si ze, sizeof (Size));

/1 Set position of overlay area
U NT Position[2];
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Posi tion[ 0] 20;
Posi tion[ 1] 0;

is_DirectRenderer (hCam DR _SET_OVERLAY_PCSI TI ON,
voi d*) Posi tion, sizeof (Position));

/1 Get current key color
U NT Overl ayKeyCol or[ 3] ;

is_DirectRenderer (hCam DR GET_OVERLAY_KEY_COLOR
(voi d*) Over | ayKeyCol or, sizeof (Overl ayKeyCol or));

I NT nRed = Overl ayKeyCol or[ 0] ;
INT nGreen = OverlayKeyCol or[1];
I NT nBlue = Overl ayKeyCol or[2];

/'l Set new key col or
Over | ayKeyCol or [ 0]

Get Rval ue(m r gbKeyCol or);
Over | ayKeyCol or[ 1] Get Gval ue(m_r gbKeyCol or) ;
Over | ayKeyCol or[ 2] Get BVal ue(m r gbKeyCol or) ;

is_DirectRenderer (hCam DR SET_OVERLAY_KEY_COLOR
(voi d*) Over | ayKeyCol or, si zeof (Overl ayKeyCol or));

/'l Show overl ay
is_DirectRenderer (hCam DR _SHOWN OVERLAY, NULL, NULL);

/1 H de overl ay
is_DrectRenderer (hCam DR _H DE OVERLAY, NULL, NULL);

/1 Enabl e scaling
is_DirectRenderer (hCam DR ENABLE SCALI NG NULL, NULL);

/1 Disable scaling
is_DrectRenderer (hCam DR D SABLE SCALI NG NULL, NULL);

/1 Transpar ency
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/1 Enabl e sem -transparent overl ay
is_Direct Renderer (hCam DR ENABLE SEM _TRANSPARENT OVERLAY, NULL, NULL);

/1 Disable sem -transparent overlay
is_DirectRenderer (hCam DR D SABLE SEM _TRANSPARENT_OVERLAY, NULL, NULL);

/'l Enabl e auto-synchronization
is_DrectRenderer (hCam DR SET VSYNC AUTO NULL, NULL);

/'l User defined synchronization: Query range and set position
U NT User Sync[ 2] ;

is_DirectRenderer (hCam DR _GET_USER SYNC_POSI TI ON_RANGE,
(voi d*) User Sync, sizeof (UserSync));

INT Mn = UserSync[O0];
I NT Max = User Sync[1];
I NT SyncPosition = 400;

is_DrectRenderer (hCam DR _SET_USER SYNC,
voi d*) &SyncPosi ti on, sizeof (SyncPosition));

/1 Disabl e synchronization
is_DirectRenderer (hCam DR _SET_VSYNC OFF, NULL, NULL);

/1 Load overlay fromBW file

is_DirectRenderer (hCam DR _LOAD OVERLAY_FROM FI LE,
(void*)”c:\test.bnp”, NULL);

/| Delete overlay area
is_DirectRenderer (hCam DR CLEAR OVERLAY, NULL, NULL);

/1 St eal node
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/1l Get and set color node for image to be copied
I NT nCol or Mode;

is_DirectRenderer (hCam DR _GET_STEAL_FORVAT,
(voi d*) & Col or Mode, si zeof (nCol or Mode));

nCol or Mode = | S_CM MONCSB;

is_DirectRenderer (hCam DR _SET_STEAL_FORVAT,
voi d*) & Col or Mbde, si zeof (nCol orMode));

/1 Copy image with function returning i mediately
INT nwait = IS DONT_WAIT;

i s_Direct Renderer(hCam DR_STEAL_NEXT_FRAME,
(voi d*) &wai t, sizeof (wait));

/1 Set new wi ndow handl e for inage display

is_DirectRenderer (hCam DR_SET_HAND,
(voi d*) &Whd, sizeof (hwid));

/1 Check graphics card conpatibility
INT nRet = is_DirectRenderer (hCam DR _CHECK COVPATI BI LI TY, NULL, NULL);

if (nRet == |'S_DR DEVI CE_CAPS | NSUFFI Ol ENT )
/1 Graphics card does not support Direct3D

Sample Programs

o uEyeDirectRenderer
e UEyeSteal
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5.3.10 is_DisableEvent

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_D sabl 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 ().
See alsois_InitEvent ().

Input Parameters

hCam Camera handle

whi ch ID of the event to be disabled. See alsois_InitEvent().

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Related Functions

e is_Enabl eEvent ()
e is ExitEvent()
e is_InitEvent()
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5.3.11

is_EnableAutoEXxit

Syntax

INT i s_Enabl eAutoExit (H DS hCam

Description

)

i

USB 2.0
GigE

I NT nMbde)

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
nhbde
IS ENABLE_AUTO EXI T
IS DI SABLE AUTO EXI T
| S GET_AUTO EXI T_ENABLED

Return Values
I S _SUCCESS
IS NO SUCCESS

Current setting when used together
with | S_GET_AUTO_EXI T_ENABLED

Related Functions

e is ExitCanera()

Camera handle

Enables automatic closing.
Disables automatic closing.

Returns the current setting.

Function executed successfully

General error message
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5.3.12 is_EnableEvent

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

I NT i s_Enabl eEvent (H DS hCam | NT whi ch)

Description

Using i s_Enabl eEvent (), you release an event object initialized with i s_I ni t Event () ..
Following the release, the event messages for the created event object are enabled.

Input Parameters

hCam Camera handle

whi ch ID of the event to be released. See alsois_InitEvent ().

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Related Functions

e is_lnitEvent()
is_ExitEvent()
i s_Di sabl eEvent ()
is_WaitEvent()

Sample Programs

e SimpleLive (C++)
e UEyeEwent (C++)
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5.3.13 is_EnableHdr

)

]
USB 2.0 USB 2.0
GigE GigE
Syntax

INT i s_EnableHdr (H DS hCam |INT Enabl e)

Description

Some sensors support HDR (High Dynamic Range) mode. You can use the i s_Enabl eHdr ()
function to enable / disable it. To set the knee points of the HDR curve, you can use the

i s_Set Hdr Kneepoi nt s() function.

For further information on HDR mode, please refer to the HDR properties section of the uEye

Demo chapter.

HDR mode is currently only supported by sensors of the UI-122x/522x camera models.

Input Parameters
hCam
Enabl e
IS ENABLE_HDR
| S DI SABLE HDR

Return Values

I S _SUCCESS

I'S_ NO SUCCESS
|'S NOT_SUPPORTED

Related Functions

e is_Get Hdr Mbde()

e is_Set Hdr Kneepoi nt s()

e i s_Cet Hdr Kneepoi nt | nf o()
e is_Get Hdr Kneepoi nt s()

Sample Programs

e UEyeC# Hdr Demo (C#)

Camera handle

Enables HDR mode.
Disables HDR mode.

Function executed successfully This value is also
returned in case an unsupported sensor type and
I S DI SABLE_HDRare used.

General error message

In case an unsupported sensor type and | S_ENABLE_HDR
are used.
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5.3.14 is_EnableMessage

Syntax
I NT i s_Enabl eMessage (H DS hCam

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: 1S UEYE MESSACGE

wPar am Event (see table)

I NT whi ch, HWD hwid)

| Par am uEye camera handle associated with the message

Input Parameters
hCam
whi ch
| S FRAME
| S SEQUENCE
| S TRANSFER FAI LED
IS TR GGER

| S_DEVI CE_REMOVED

I S_DEVI CE_RECONNECTED

| S NEW DEVI CE
|'S_DEVI CE_REMOVAL
'S WB_FI NI SHED

I'S_AUTCBRI GHTNESS_FI NI SHED

hwd

Camera handle

ID of the message to be enabled/disabled
A new image is available.

The sequence is completed.

An error occurred during the data transfer.

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.

A camera initialised with i s_I ni t Canera() was
disconnected.

A camera initialised with i s_1ni t Canera() and
disconnected afterwards was reconnected.

A new camera was connected.
A camera was removed.

Automatic white balance control is completed (only if this
control was started using the | S_SET_AUTO WB_ONCE
function).

Automatic brightness control is completed (only if this
control was started using the
I'S_SET_AUTO BRI GHTNESS_ONCE function).

Application window for receiving the message

NULL disables the message designated by the whi ch
parameter.
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Return Values

I'S_SUCCESS

Function executed successfully

I'S_NO_SUCCESS

General error message

Related Functions

e is InitEvent()
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5.3.15 is_ExitCamera

USB 2.0
GigE

Syntax
INT is_ExitCamera (H DS hCam

Description

i s_ExitCanera() disables the hCamcamera handle and releases the data structures and
memory areas taken up by the uEye camera. Image memory allocated using the
is_Allocl mageMen() 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()
e is_SetDi spl ayMde()
e is_ExitCanera()

See also Programming: Thread Programming.

Input Parameters

hCam Camera handle

Return Values

I S SUCCESS Function executed successfully
I' S_NO_SUCCESS General error message

Related Functions

e is_InitCanera()
e is_Enabl eAut oExi t ()
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5.3.16

is_ExitEvent

USB 2.0
GigE

Syntax

INT is_ExitEvent (H DS hCam

Description

)

i

USB 2.0
GigE

I NT whi ch)

i s_Exi t Event () deletes an existing event object. After an event has been deleted, you can no
longer enable it by calling the i s_Enabl eEvent () function.

Input Parameters

hCam
whi ch

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Related Functions

e is_ InitEvent()

e is_Enabl eEvent ()

e is_WiitEvent()

Example

See also i s_ForceTrigger()

Camera handle

ID of the event to be deleted. See alsois_lnitEvent().

Function executed successfully

General error message
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5.3.17 is_ForceTrigger

L2

USB 2.0 USB 2.0
GigE GigE

Syntax
INT is_ForceTrigger (H DS hCan

Description

You can use i s_ForceTri gger () 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 | S DONE_WAI T parameter.

Input Parameters

hCam Camera handle

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

e is FreezeVideo()
e is_CaptureVideo()
e is_SetExternal Trigger()

Code Sample

Enable trigger and wait 1 second for the external trigger. If no trigger signal has arrived, force an
exception using i s_ForceTri gger ().

HANDLE hEvent = CreateEvent (NULL, TRUE, FALSE, "");

if ( hEvent !'= NULL )
{
is_InitEvent(hCam m hEvent, |S_SET_EVENT_FRAME);
i s_Enabl eEvent (hCam | S_SET_EVENT_FRAME) ;
is_SetExternal Trigger(hCam 1S SET _TRIGGER H _LO);
is_FreezeVideo(hCam | S _DONT_WAIT);
if (WaitForSingleObject(mhEvent, 1000) !'= WAIT_OBJECT_0)
{
/1 No trigger has been received, so force inmage capture
i s_ForceTrigger(hCam ;
}
i s_DisableEvent(hCam | S_SET_EVENT_FRAME) ;
is_ExitEvent (hCam |S_SET_EVENT_FRAME);
}
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5.3.18 is_FreelmageMem

Syntax

)

L

USB 2.0
GigE

INT i s_Freel mageMem (H DS hCam char* pclngMem |INT id)

Description

i s_Freel mageMen() releases an image memory that was allocated using i s_Al | ocl rageMen()
and removes it from the driver management.

released again.

If the memorywas 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

Input Parameters
hCam
pcl ngMem

id

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Related Functions

e is_Allocl mageMen()

Camera handle

Points to the starting address of the memory (e.g. set in
theis_All ocl mageMen() function)

ID of this memory

Function executed successfully

General error message
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5.3.19 is_FreezeVideo

O

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_FreezeVideo (H DS hCam | NT 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 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_Set External Tri gger (). A hardware triggered image acquisition can be cancelled using

i s_StopLiveVi deo() if exposure has not started yet.

For further information on the image capture modes of the uEye camera, see the How To Proceed:
Image Capture section.

Input Parameters

hCam Camera handle
Vi t
|'S_ DONT_WAI T
IS WAIT
Time t

Timeout value for image capture (see also the How To
Proceed: Timeout Values for Image Capture section)

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Related Functions

e is HasVideoStarted()

e is_|sVideoFinish()

e is_Set External Trigger()
e is_ForceTrigger()

e is_CaptureVideo()

i s_Set Ti meout ()

i s_Get Capt ureErrorlnfo()
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Example

Enable trigger mode, set high-active flash mode and capture an image:
is_SetExternal Trigger(hCam 1S SET_TRI GGER_SOFTWARE) ;
is_SetFlashStrobe(hCam IS _SET _FLASH H _ACTI VE);
is_FreezeVideo(hCam IS WAIT);

Sample Programs

e SimpleAcquire (C++)

e UEyeC# Demo (C#)

e UEye VB Simple Demo (VB6)
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5.3.20 is_GetActivelmageMem

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_CetActivel mageMem (H DS hCam char** ppcMem | NT* pnl D)

Description

i s_Cet Acti vel mageMen() 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 Camera handle

ppchMem Returns the pointer to the starting address of the active
image memory.

pnl D Returns the ID of the active image memory.

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

e is_Allocl mageMen()

e is_ GetlmageMem()

e is_SetlmgeMem)

e is_Set All ocat edl mageMem()
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5.3.21 is_GetActSeqBuf

)

]
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_GCetActSeqBuf (H DS hCam | NT* pnNum
char** ppcMem char** ppcMenlLast);

Description

Using i s_Get Act SeqBuUf (), you can determine the image memory which is currently used for
capturing an image (ppcMen) or the image memory that was last used for capturing an image (
ppcMeniast ). This function is only available if you have enabled ring buffering.

This number is notthe ID of the image memorythat was allocated using theis_Al | ocl mrageMen()
function, but the running number from the order in which memorywas allocated by the
i s_AddToSequence() 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_Cet Act SeqBuf () is called, pnNumwill return the value
0 until the sequence arrives at the first image memory
again.

ppcMem Contains the starting address of the image memory
currently used for image capturing.

ppcMeniast Contains the starting address of the image memory last
used for image capturing.

Return Values

I S SUCCESS Function executed successfully

I'S_NO_SUCCESS General error message

Related Functions

e is_AddToSequence()
e is_CetlmageMen()
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5.3.22 is_GetAutolinfo

)

i

USB 2.0
GigE

Syntax
INT is_CetAutolnfo (H DS hCam UEYE AUTO | NFO* pl nf o)

Description
Using the i s_Get Aut ol nf o() function, you can query status information of the auto control
features. This information is written to the UEYE_AUTO | NFO structure.

For further information on automatic control, please refer to the Functions for Automatic Image
Control chapter.

The status information returned in the UEYE_AUTO | NFOstructure is only valid if at least one of the
auto control features has been enabled using i s_Set Aut oPar anet er () .

Input Parameters

hCam Camera handle

pi nfo UEYE_AUTO | NFO structure (see below)

Contents of the UEYE_AUTO_INFO Structure

I NT Aut oAbi ity Supported auto control features
AC_SHUTTER Auto Shutter available
AC_SENSCR_SHUTTER Sensor based Auto Shutter available
AC_FRAMERATE Auto Frame Rate available
AC_SENSCR_FRAMERA Sensor based Auto Frame Rate available
TE
AC GAIN Auto Gain available
AC SENSOR GAI N Sensor based Auto Gain available
AC_WHI TEBAL Auto White Balance available

AUTO BRI GHT_STATUS sBrightQtrl Status See AUTO BRI GHT_STATUS

AUTO WB_STATUS SWBCtr| St at us See AUTO WB_STATUS

DWORD reserved Reserved space for extensions

© 2009 IDS Imaging Development Systems GmbH 199



Manual for uEye Cameras V3.50

Contents of the UEYE_AUTO_INFO::AUTO_BRIGHT_STATUS Structure

I NT cur Val ue Current average greyscale value (actual
value)
I NT curError Current control deviation (error)
I NT curControl | er Current parameter value
AC_SHUTTER Exposure time (shutter)
AC GAIN Gain
I NT curQrl Status 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 UEYE_AUTO_INFO::AUTO_WB_STATUS Structure

I NT curControl |l er Current white balance control

AC_VB_RED CHANNE |Value of the red channel

L

AC WB_GREEN CHAN Value of the green channel

NEL

AC VB_BLUE_CHANN Value of the blue channel

EL
AUTO WB_CHANNEL_STATUS |RedChannel See AUTO WB_CHANNEL_STATUS
AUTO VB CHANNEL_STATUS |G eenChannel See AUTO \B_CHANNEL _STATUS
AUTO W\B_ CHANNEL_STATUS Bl ueChannel See AUTO WB_CHANNEL _STATUS

Contents of the UEYE_AUTO_INFO::AUTO_WB_STATUS::
AUTO_WB_CHANNEL_STATUS Structure

| NT cur Val ue Current average greyscale value
(actual value)

I NT curError Current control deviation (error)

I NT curCrl Status Current control status

ACS ADJUSTI NG |Control is active.
ACS _FI NI SHED Control is completed.
ACS DI SABLED Control is disabled.

Return Values

I S SUCCESS Function executed successfully

I S_NO _SUCCESS General error message

Related Functions

e is_Set Aut oPar anet er ()
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5.3.23 is_GetBusSpeed

L2

USB 2.0 USB 2.0
GigE GigE

Syntax
INT i s_CetBusSpeed (H DS hCam

Description

Using i s_GCet BusSpeed(), you can query whether a camera is connected to a USB 2.0 host
controller.

When the value 0 is passed for hCam the function checks whether a USB 2.0 controller is present
in the system.

Input Parameters

hCam Camera handle

Return Values

| S_SUCCESS

I S_NO _SUCCESS Only if hCam=0 is passed:
No USB 2.0 controller present

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.
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5.3.24 is_GetCameralnfo

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax
INT is_CetCameralnfo (H DS hCam

Description

CAM NFO* pl nf o)

i s_Get Carrer al nf o() reads out the data hard-coded in the EEPROM and writes it to the data

structure that pl nf o points to.

The information from this data structure should not be used to find a specific camera (e.g. in
order to control this specific camera).
camera ID or by the sensor ID (see i s_Get CaneralLi st ()).

Instead, we recommend identifying a camera by a fixed

Contents of the CAMINFO Structure

char Ser No[ 12]
char I DO 20]

char Ver si on[ 10]
char Dat e[ 12]

unsi gned char Sel ect

unsi gned char |Type

char Reser ved[ 8]

Input Parameters
hCam

pl nfo

Return Values

| S_SUCCESS
I'S_ NO SUCCESS

Serial number of the camera
Manufacturer of the camera
e.g. "I DS GrbH'

For USB cameras, this value indicates the USB board
hardware version.

e.g. "v2. 10"

System date of the final quality check
e.g. "01. 08.2008" (DD.MM.YYYY)

Camera ID

Camera type

I S_CAMERA TYPE_UEYE_USB_SE USB uEye SE
I S_CAMERA TYPE_UEYE_USB_ME USB uEye ME
I S_CAMERA TYPE_UEYE_USB_RE USB uEye RE
I S_CAMERA TYPE_UEYE USB_LE USB uEye LE

I S_CAMERA TYPE_UEYE_ETH HE GigE uEye HE

I S_CAMERA TYPE_UEYE_ETH SE GigE uEye SE

Resened

Camera handle

Pointer to a CAM NFO data structure

Function executed successfully

General error message
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Related Functions

e is_Cet CaneraType()
e is_CaneraStatus()
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5.3.25

is_GetCameralist

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax
I NT is_GCetCanerali st (UEYE _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 UEYE_CAMERA LI ST structure

Contents of the UEYE_CAMERA_LIST Structure

ULONG dwCount Number of cameras connected to the system
UEYE_CAMERA | NFO uci [ 1] Placeholder for 1 .. n UEYE_CAMERA | NFO structures

Contents of the UEYE_CAMERA_LIST::UEYE_CAMERA_INFO Structure

DWORD dwCaner al D Customisable camera ID. This ID is stored in the
camera and is persistent.
DWORD dwbevi cel D Internal device ID. This ID ist 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 dwReser ved[ 16] Resened for later use

*) The information from this data structure should not be used to find a specific camera (e.g. in
order to control this specific camera). Instead, we recommend identifying a camera by a fixed
camera ID or by the sensor ID.
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Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

I S ACCESS VI OLATI ON Not enough memory allocated for the UEYE_CAMERA LI ST
structure

I S _CANT_OPEN_DEVI CE Camera cannot be selected or initialised.

I'S | O REQUEST FAI LED Driver communication failed.

Related Functions
e is_Get Nunber O Caneras()

Code Sample
/'l At |east one canera nmust be avail able
I NT nNumCam
i f( is_CetNunmberOf Caneras( &nNunCam ) == | S_SUCCESS)
{
i f( nNunCam >= 1)
{
/'l Create new list with suitable size
UEYE_CAMERA LI ST* pucl ;
pucl = (UEYE_CAMERA LI ST*) new char [sizeof (DWORD)
+ nNunCam
* si zeof
(UEYE_CAMERA_I NFO) ] ;
pucl - >dwCount = nNuntCam
/I Retrieve canmera info
i f (is_CetCaneraLlist(pucl) == | S_SUCCESS)
{
i nt iCanera;
for (iCamera = 0; iCanmera < (int)pucl->dwCount;
i Canmer a++)
{
/] Test output of camera info on the screen
printf("Canmera % 1d: %", i Canera,
pucl - >uci [ i Caner a] . dwCaner al D) ;
}
}
}
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5.3.26

is_GetCameraLUT

Syntax

INT is_GCetCaneralLUT (H DS hCam
U NT Mode,
doubl e* pRed_QG ey,

Description

GigE

U NT Nunber OFEntri es,

doubl e* pG een, doubl e* pBl ue)

i s_Get Camer aLUT() returns the current LUT values. Using the i s_Set Caner aLUT() function, you
can select a different LUT for the camera.

The i s_Get Caner aLUT() function is only supported by cameras of the GigE uEye series.

Input Parameters
hCam
Mbde
| S GET_CAMERA LUT USER

|'S_GET_CAMERA_LUT_COVPLETE

Nurmber OfFEntri es

|'S_CAVERA LUT 64

pRed_G ey

pG een

pBl ue

Return Values

| S _SUCCESS
I'S_NO_SUCCESS
I'S_NOT_SUPPORTED

Related Functions
e is_SetCameralUT()

Camera handle

Returns the LUT values set by the user without
modifications.

Returns the LUT values set by the user after the gamma,
contrast and brightness values have been taken into
account.

Number of the LUT values
LUT with 64 values

Pointer to the array to which the red channel values or the
greyscale value (GigE uEye SE cameras) of the LUT are
written.

Pointer to the array to which the green channel values of
the LUT are written.

Pointer to the array to which the blue channel values of
the LUT are written.

Function executed successfully
General error message

This function is not supported by the current camera.
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5.3.27 is_GetCameraType

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax
I NT i s_CetCaneraType (H DS hCanm

Description

i s_Cet Camer aType() returns the camera type.

Input Parameters

hCam Camera handle

Return Values

| S CAMERA TYPE UEYE _USB_SE USB uEye SE camera
I S CAMERA TYPE_UEYE_USB_ME USB uEye ME camera
| S CAMERA TYPE UEYE_USB RE USB uEye RE camera
I'S CAMERA TYPE UEYE_USB LE USB uEye LE camera

| S_CAVERA TYPE_UEYE_ETH HE GigE uEye HE camera
I'S CAMERA TYPE UEYE_ETH SE GigE uEye SE camera

Related Functions
e is_GCet Caneral nfo()
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5.3.28 is_GetCaptureErrorinfo

Syntax

INT is_CetCaptureErrorinfo (H DS hCam
UEYE_CAPTURE_ERRCR | NFO* Capt ureErrorl nfo,
U NT Si zeCapt ur eErrorl nfo)

Description

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 I nf o() function.

Input Parameters

hCam Camera handle

CaptureErrorlnfo Structure of the UEYE_CAPTURE_ERROR | NFOtype that is
filled by the uEye driver. This structure then contains the
error list.

Si zeCapt ureErrorlnfo Indicates the size of the Capt ur eErr or | nf o structure.

Contents of the UEYE_CAPTURE_ERROR_INFO Structure

DWORD dwCapEr r Cnt _Tot al Returns the total number of errors
occurred since the last reset.
BYTE reser ved[ 60] Resened for an internal function
DWORD adwCapEr r Cnt This array returns the current count
_Detail [ CapErr] for each possible error. The possible

errors are listed below. To query the
counter of a specific error type,
pass its definition in the CapErr

parameter.
Possible CapErr Error Types
Definition Description #
I'S CAPERR API _NO DEST MEM There is no destination memory for copying the finished, 1
image.
I S CAPERR APl _CONVERSI ON_FAI LED The currentimage could not be processed correctly. 2
I S CAPERR APl | MAGE LOCKED The destination buffers are locked and could not be 3
written to.
| S_CAPERR _DRV_QUT_OF_ BUFFERS No free internal image memoryis available to the 4

driver. The image was discarded.

I S_ CAPERR DRV_DEVI CE_NOT_READY The camerais no longer available. Itis not possible to 5
access images that have already been transferred.

| S_CAPERR _USB TRANSFER FAI LED |The image was nottransferred over the USB bus. 6

~

I S_CAPERR DEV_TI MEQUT The maximum allowable time for image capturing in
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the camera was exceeded.

I S CAPERR ETH BUFFER OVERRUN The sensor transfers more data than the internal 8
camera memory of the GigE uEye can accommodate.
| S_CAPERR_ETH M SSED | MAGES The GigE uEye camera could neither process nor 9

output an image captured by the sensor.

# Possible cause Remedy

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 |e
the images in the uEye API (e.g. colour
conversion) .

5 |The camera has been disconnected or
closed

6 Notenough free bandwidth on the USB e
bus for transferring the image .

7 |The selected timeout value is too low for |e
image capture .

8 The selected data rate of the sensoris |e
too high .

9 |The camera's frame rate is too high or |e
the bandwidth on the network is .
insufficient to transfer the image

Return Values

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 APlimage pre-
processing functions (e.g. edge enhancement,
colour correction, choose smaller filter mask for
software colour 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

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message
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Related Functions

i s_Reset Capt ur eErrorl nf o()
is GetError()

i s_CaneraStatus()
i s_SetErrorReport()
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5.3.29 is_GetColorConverter

Syntax

O

i

USB 2.0
GigE

I NT is_CetCol orConverter (H DS hCam

Description

I NT Col or Mode,

I NT* pCurrent Convert Mode,

| NT* pDef aul t Convert Mode,

| NT* pSupport edConvert Modes)

For colour cameras, i s_Get Col or Conver t er returns the set mode or all available Bayer
conversion modes for the specified colour mode. The return value depends on the selected colour
mode. For further information, please refer to the Appendix: Colour and Memory Formats section.

Input Parameters
hCam
Col or Mbde

pCur r ent Conver t Mbde
pDef aul t Convert Mbde
pSuppor t edConver t Modes

Return Values

| S_SUCCESS

I S NO SUCCESS

IS | NVALI D COLOR FORMAT

Related Functions

e is_Set Col orConverter()
e is_Set Col or Mbde()

Camera handle

Colour mode for which the conwerter is to be returned

For a list of all available colour formats and the associated
input parameters, see the Appendix: Colour and Memory
Formats section.

Currently selected conwerter for this colour mode
Default converter for this colour mode

All converters supported for this colour mode

Function executed successfully
General error message

The Col or Mbde parameter is invalid or not supported.
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5.3.30 is_GetColorDepth

L2

USB 2.0
GigE
Syntax
I NT is_CetCol orDepth(H DS hCam | NT* pnCol, |NT* pnCol Mbde)

Description

i s_Cet Col or Dept h() retrieves the current Windows Desktop colour setting and returns the bit
depth per pixel and the matching uEye colour mode. The colour mode can be passed directly to
the i s_Set Col or Mbde() 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 colour setting.
pnCol Mode Returns the uEye colour mode that corresponds to pnCol .

For a list of all available colour formats and the associated
input parameters, see the Appendix: Colour and Memory
Formats section.

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

e is_Set Col or Mbde()
e is_Allocl mageMen()
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5.3.31 is_GetComportNumber

s

GigE GigE

Syntax
I NT i s_Get Conport Nunber (H DS hCam Ul NT* pConport Nurber)

Description

i s_Get Conpor t Nunber () returns the current COM port number of a GigE uEye HE camera. The
default port number is 100. You can change the port number in the Camera Manager. For further
information, please also refer to the Camera Basics: Serial Interface chapter.

The i s_Get Conpor t Nunber () function is only supported by cameras of the GigE uEye HE series.

Input Parameters

hCam Camera handle
pConpor t Nunber Pointer to the variable that is supposed to contain the port
number

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message
I S NOT_SUPPORTED This function is not supported by the camera
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5.3.32 is_GetDLLVersion

)

]
USB 2.0 USB 2.0
GigE GigE

Syntax
INT is_GetDLLVersion()

Description

Returns the version of the ueye_api.dll.

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

e is_GetGsVersion()
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5.3.33 is_GetDuration

Syntax

s

GigE

INT is_CGetDuration (H DS hCam U NT nMde, | NT* pnTi me)

Description

Using i s_Get Dur ati on(), you can read out the estimated time it will take the uEye driver to
execute specific processes (e.g. update the camera firmware).

Input Parameters
hCam
nhbde
| S SE_STARTER FW UPLQAD

pnTi me

Return Values

| S_SUCCESS
I'S_ NO SUCCESS

Related Functions

e is_InitCanera()
e |s_SetStarterFirmware()

Camera handle

Estimated time for uploading the starter firmware to a
GigE uEye SE camera

Returns the estimated time in ms

Function executed successfully

General error message
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5.3.34 is_GetEthDevicelnfo

GigE GigE

Syntax

INT is_CetEthDevicelnfo (H DS hDev,
UEYE_ETH DEVI CE_| NFO* pDevi cel nf o,
a = Ata Glance
%

U NT uStructSi ze)
e Description
e Input Parameters
e Contents ofthe UEYE_ETH_DEVICE_INFO Structure
e Contents ofthe UEYE _ETH_DEVICE INFO HEARTBEAT Structure
e Status Flags in UEYE_ETH_DEVICE_INFO_HEARTBEAT::dwStatus
e Contents ofthe UEYE_ETH_DEVICE_INFO_CONTROL Structure
e Status Flags in UEYE_ETH_DEVICE _INFO_CONTROL::dwControlStatus
e Contents of the UEYE_ETH_ADAPTER_INFO Structure
e Value Range of UEYE_ETH_ADAPTER_INFO:wPacketFilter
e Contents ofthe UEYE_ETH_DRIVER_INFO Structure
e Return Values

e Related Functions
e Code Sample

Description

Using i s_Cet Et hDevi cel nf 0, you can query information about the connected Gigabit Ethernet
UEye cameras. The resulting information is written to the UEYE_ETH _DEVI CE_| NFO structure. For
this purpose, the cameras need not be initialised.

The i s_Get Et hDevi cel nf o() function is only supported by cameras of the GigE uEye series.

Input Parameters

hDev DeviD | IS USE _DEVI CE_I D,
Devl D = internal device ID of the camera from the
UEYE_CAMERA | NFO structure (see also
is_GetCaneralist())

pDevi cel nfo Pointer to a UEYE_ETH DEVI CE_| NFO object
ust ruct Si ze Size of the UEYE_ETH_DEVI CE_| NFO structure in bytes
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not initialised.

The i s_Get Et hDevi cel nf o() function does not accept a camera handle as the hDev
parameter. As stated abowe, the internal device ID must be used for the call. The advantage is
that you can also query information related to Gigabit Ethernet uEye cameras that are currently

This information can also be queried using the uEye Camera Manager.

Contents of the UEYE_ETH_DEVICE_INFO Structure

UEYE_ETH_DEVI CE_I NFO
_HEARTBEAT

UEYE_ETH_DEVI CE_I NFO
_ CONTROL

UEYE_ETH_ADAPTER | NFO

UEYE_ETH DRI VER | NFO

i nf oDevHear t beat

i nf oDevContr ol

i nf oAdapt er

i nfoDri ver

Camera-related data retrieved from the
camera (from the heartbeat telegram)

See below: DEVI CE_| NFO HEARTBEAT

Camera-related driver data
See below: DEVI CE_| NFO CONTROL

Network-card related driver data
See below: ADAPTER | NFO

General driver data
See below: DRI VER | NFO

Contents of the UEYE_ETH_DEVICE_INFO::UEYE_ETH_DEVICE_INFO_HEARTBEAT

Structure

BYTE
BYTE

BYTE

WORD
UEYE_ETH ADDR_MAC
BYTE

UEYE_ETH
1 P_CONFI GURATI ON

bySeri al Nunber [ 12]
byDevi ceType

byCaner al D

wSensor | D

wSi zel ngMem_MB
reserved_1[ 2]
dwVer St art er Fi r nwar e
dwWer Runt i neFi r nwar e
dwsSt at us

reserved_2[ 4]

wTenper at ur e

wLi nkSpeed_M
macDevi ce
reserved_3[ 2]

i pcf gPersi stentl pCfg

Serial number (string)

Type of camera series
(0x80 for Gigabit Ethernet uEye)

User-defined camera ID
Sensor ID

Image memory size in MB
reserved

Starter firmware version
Runtime firmware version
Status word

reserved

Camera temperature in degrees
Celsius

Bits 15: Algebraic sign

Bits 10...4: Temperature (places
before the decimal point)

Bits 3...0: Temperature (places after
the decimal point)

See conwersion example
Link bandwidth in Mbits/s
MAC address of the camera
reserved

Persistent IP configuration
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UEYE_ETH i pcfgQurrent| pCfg
_| P_CONFI GURATI ON

UEYE _ETH ADDR NMAC macPai r edHost

BYTE reserved_4[ 2]
UEYE_ETH ADDR | PV4 i pPai redHost | p

UEYE_ETH ADDR | PV4 i pAut oCf gl pRangeBegi n

UEYE _ETH ADDR | PV4 i pAut oCf gl pRangeEnd

BYTE abyUser Space|[ 8]
BYTE reserved_5[ 84]
BYTE reserved_6[ 64]

Current IP configuration

MAC address of the connected PC, if
any

resened

IP address of the connected PC, if
any

First IP address of the auto
configuration range

Last IP address of the auto
configuration range

The first eight bytes of the user
EEPROM

resened

resened

Status Flags in UEYE_ETH_DEVICE_INFO::UEYE_ETH_DEVICE_INFO_HEARTBEAT::

dw Status

| S ETH DEVSTATUS_READY TO CPERATE
| S ETH DEVSTATUS_TESTI NG | P_CURRENT

| S_ETH_DEVSTATUS_TESTI NG | P_PERSI STENT

| S ETH DEVSTATUS_TESTI NG | P_RANGE

|'S_ETH_DEVSTATUS_| NAPPLI CABLE_| P_CURRENT

Camera is readyto operate

Camera is testing current IP
address

Camera is testing persistent
IP address

Camera is testing auto config
IP range

Current IP address already
assigned on the network

I S ETH DEVSTATUS | NAPPLI CABLE | P_PERSI STENT Persistent IP address already

I S_ETH_DEVSTATUS | NAPPLI CABLE_| P_RANGE

| S_ETH_DEVSTATUS_UNPAI RED

| S ETH_DEVSTATUS_PAI R NG | N_PROGRESS

|' S ETH DEVSTATUS_PAI RED

|'S_ETH_DEVSTATUS_FORCE_100MBPS

| S_ETH_DEVSTATUS_NO_COVPORT

| S ETH DEVSTATUS_RECEI VI NG FW STARTER

assigned on the network

IP addresses of auto config
IP range already assigned on
the network

Camera has not been
initialised (paired)

Camera is being initialised
(paired)

Camera has been initialised
(paired)

Camera configured for 100
Mbits/s

Camera supports no ukEye
COM port

Camera is receiving starter
firmware
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I S_ ETH DEVSTATUS_RECEI VI NG_FW RUNTI ME Camera is receiving runtime
firmware

I S ETH DEVSTATUS | NAPPLI CABLE_FW RUNTI VE Runtime firmware cannot be
used

IS ETH DEVSTATUS | NAPPLI CABLE_FW STARTER Starter firmware cannot be
used

I'S_ETH DEVSTATUS_REBOOTI NG_FW RUNTI ME Camera is rebooting runtime
firmware

I S ETH DEVSTATUS REBOOTI NG _FW STARTER Camera is rebooting starter
firmware

| S_ETH_DEVSTATUS_REBQOTI NG_FW FAI LSAFE Camera is rebooting failsafe
firmware

I'S_ETH _DEVSTATUS_RUNTI ME_FW ERRO Checksum error (error 0) in

runtime firmware

Contents of the UEYE_ETH_DEVICE_INFO::UEYE_ETH_DEVICE_INFO_CONTROL

Structure

DWORD dwbevi cel D Internal device ID of the camera

DWORD dwCont r ol St at us Status word for driver-based camera
management (see below)

BYTE reserved_1[ 80] reserved

BYTE reserved_2[ 64] reserved

Status Flags in UEYE_ETH_DEVICE_INFO::UEYE_ETH_DEVICE_INFO_CONTROL::
dwControlStatus

| S_ETH_CTRLSTATUS AVAI LABLE
| S ETH CTRLSTATUS ACCESSI BLE1

I'S ETH CTRLSTATUS ACCESS| BLE2

|' S ETH_CTRLSTATUS_PERSI STENT | P_USED

I S_ETH _CTRLSTATUS_COWVPATI BLE

| S ETH CTRLSTATUS ADAPTER ON_DHCP

|' S ETH_CTRLSTATUS_UNPAI RI NG | N_PROGRESS

The camera is available

Camera has valid IP
address and can be
accessed ower the network

Camera has no persistent
IP address; the auto IP
range is valid

Camera can be accessed
over the network by its
persistent IP address

Camera is compatible with
the installed driver

DHCP is enabled on the PC
network card

Camera is being closed on

this PC

I S ETH CTRLSTATUS_PAI RI NG | N_PROGRESS Camera is being initialised
on this PC

I S ETH CTRLSTATUS_PAI RED Camera has been initialised
on this PC
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|'S ETH CTRLSTATUS FW UPLOAD STARTER

| S ETH_CTRLSTATUS_FW UPLQAD_RUNTI ME

|' S ETH_CTRLSTATUS_REBOOTI NG
|'S_ETH_CTRLSTATUS_| NI TI ALI ZED

| S ETH CTRLSTATUS TO BE DELETED

|' S ETH CTRLSTATUS_TO BE_REMOVED

Starter firmware is being
loaded onto the camera

Runtime firmware is being
loaded onto the camera

Camera is rebooting

Camera has been initialised

in the driver

Camera is being removed
from driver management

Camera is being removed
from driver management

Contents of the UEYE_ETH_DEVICE_INFO::Structure

DWORD

DWORD

UEYE_ETH_ETHERNET
_CONFI GURATI ON

BYTE
BOCL

UEYE_ETH_AUTOCFG
_1P_SETUP
BOOL

DWORD

WORD

BYTE
BYTE

dwAdapt er | D

dwDevi celLi nkspeed

et hcfg

reserved_2[ 2]
bl sEnabl edDHCP
aut oCf gl p

bl sVal i dAut oCf gl pRange

dwCnt Devi cesKnown

dwCnt Devi cesPai r ed

wPacket Fi |l t er

reserved_3[ 38]
reserved_4[ 64]

Network adapter ID as defined
internally in the driver

Possible values:

|'S_ETH_LI NKSPEED_100MB = 100 Mbits/

s | S _ETH LI NKSPEED 1000MB = 1000
Mbits/s

Ethernet configuration of the network
adapter

reserved
The adapter is configured for DHCP

Setting of the IP address auto
configuration

The IP auto configuration setting is
valid

Number of cameras detected at this
network adapter

Number of cameras initialised using
this network adapter

Filter settings for incoming packets
(see below)

resened

resened

Value Range of UEYE_ETH_DEVICE_INFO::UEYE_ETH_ADAPTER_INFO::

wPacketFilter

I'S_ETH PCKTFLT_PASSALL

| S_ETH_PCKTFLT_BLOCKALL

Forward all packets to the operating system.
I S ETH PCKTFLT_BLOCKUEGET Block Gigabit Ethernet uEye data packets directed to

the operating system (recommended).

Block all packets directed to the operating system.
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Contents of the UEYE_ETH_DEVICE_INFO::UEYE_ETH_DRIVER_INFO Structure

DWORD dwM nVer St art er Fi r nwar e Minimum compatible starter firmware
version

DWORD dwivaxVer St ar t er Fi r maar e Maximum compatible starter firmware
version

BYTE reserved_1J] 8] resened

BYTE reserved_2[ 64] reserved

Return Values

I S SUCCESS Data was read without errors.

I S | NVALI D_PARAVETER The pDevi cel nf o parameter is invalid.

| S BAD STRUCTURE_SI ZE The structure size you specified is invalid.

I S NOT_SUPPORTED hCamwas not designated as a device ID or the device ID
specified is not supported by the Gigabit Ethernet uEye.

I S CANT_CPEN DEVI CE Driver could not be found.

I'S | O REQUEST_FAI LED Driver communication failed.

Related Functions

e is_CetCaneralist()

Code Sample

/l Create the structure
UEYE_ETH DEVI CE_I NFO di ;

/Il Create specific canera handle fromthe internal device ID, see info
in the box above
H DS hDev = (HI DS)(dwDevicel D | |'S USE DEVICE I D);

[/ Popul ate the structure with G gabit Ethernet uEye infornation
INT nRet = is_GCetEthDevicelnfo( hDev, &di, sizeof (UEYE_ETH DEVI CE_I NFO));

/I Read out and convert canera tenperature

DWORD dwTenpFahr enhei t;

DWORD dwTenpCel si us;

dwTenpCel sius = (float) di.infoDevHeartbeat.wlenperature / 16
dwTenpFahrenheit = ((float) di.infoDevHeartbeat.wTlenperature * 0.1125) + 32
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5.3.35

is_GetError

Syntax

INT is_CetError (H DS hCam

Description

USB 2.0
GigE

I NT* pErr, 1S CHAR** ppcErr)

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
I S NO _SUCCESS. Each error message will be overwritten when a new error occurs.

Input Parameters
hCam

PEr r

PpcErr

Return Values
I S_SUCCESS
I'S_NO_SUCCESS

Related Functions
e is_CetCaptureErrorlnfo()

e is_SetErrorReport()
e is_CaneraStatus()

Camera handle
Pointer to the variable containing the error code

Pointer to the string containing the error text

Function executed successfully

General error message
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5.3.36 is_GetExposureRange

Syntax

)

i

USB 2.0
GigE

I NT i s_Cet ExposureRange (H DS hCam
doubl e* m n, doubl e* max, double* intervall)

Description

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 nax and can be set in increments defined by the i nt erval | parameter.

Input Parameters
hCam

m n

max

intervall

Return Values

| S SUCCESS
I'S_NO_SUCCESS

Related Functions

e is_Set ExposureTi me()

i s_Get Pi xel d ockRange()
i s_Get FraneTi neRange()
i s_Get Fr amesPer Second()
i s_SetFraneRate()

Camera handle
Returns the minimum available exposure time.
Returns the maximum available exposure time.

Returns the increment you can use to change the image
exposure time.

Function executed successfully

General error message
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5.3.37 is_GetFramesPerSecond

Syntax

)

i

USB 2.0
GigE

I NT i s_Cet FramesPer Second (H DS hCam doubl e* dbl FPS)

Description

In live capture mode started by i s_Capt ur eVi deo(), the i s_Get Fr anesPer Second() function

returns the number of frames actually captured per second.

Input Parameters

hCam
dbl FPS

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Related Functions

e is_Get FraneTi neRange()
i s_Set FraneRat e()

i s_Get Pi xel d ockRange()
i s_Get Exposur eRange()
is_Get ExposureTi ne()

Camera handle

Returns the current frame rate.

Function executed successfully

General error message
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5.3.38

is_GetFrameTimeRange

)

L

USB 2.0
GigE

Syntax
I NT is_CetFrameTi neRange (H DS hCam

doubl e* mn, doubl e* max, double* intervall)
Description

Using i s_Get Fr aneTi 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 ni n and nax in increments defined
by the i nterval | parameter.

The following applies:
fpsmin: 1/max

-1
fpsmax_ /min

-1
fpsn_ /(min +n * intervall)

The use of the following functions will affect the frame duration:

i s_Set Pi xel d ock()

i s_Set Opti nal Caner aTi mi ng()

i s_Set AD () (ifthe image size is changed)

e is_Set SubSanpling()

e is_SetBinning()

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 call i s_Get Fr aneTi neRange() again
after such changes.

Input Parameters

hCam Camera handle

mn Returns the minimum available frame duration.

max Returns the maximum available frame duration.

intervall Returns the increment you can use to change the frame
duration.

Return Values

I S SUCCESS Function executed successfully

I S_NO _SUCCESS General error message

Related Functions

e is_Cet FramesPer Second()
e is_Set FraneRate()

i s_Get Pi xel d ockRange()
i s_CGet Exposur eRange()

i s_Get Exposur eTi ne()
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5.3.39

is_GetGlobalFlashDelays

)

i

USB 2.0
GigE

Syntax

INT i s_Cetd obal Fl ashDel ays (H DS hCam
ULONG* pul Del ay,
ULONG* pul Dur ati on)

Description

Rolling shutter cameras:

Using i s_Cet 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 | S NO SUCCESS.

To use arolling shutter camera with the Global Start function, call the is_SetGlobalShutter() function
before is_GetGlobalFlashDelays(). 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
synchronise 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 chapter.

Input Parameters

hCam Camera handle
pul Del ay Pointer to the variable that returns the flash delay in ps.
pul Dur ati on Pointer to the variable that returns the flash duration in ps.

Return Values

| S SUCCESS Function executed successfully
I' S NO _SUCCESS General error message

Related Functions
e is_SetFlashStrobe()

e is_SetFl ashDel ay()
e is_SetTriggerDelay()
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5.340 is_GetHdrKneepointinfo

Syntax

I NT i s_Get Hdr Kneepoi ntInfo (H DS hCam
KNEEPQ NTI NFO* Kneepoi nt | nf o,
I NT Kneepoi nt | nf 0Si ze)

Description

Some sensors support HDR mode (High Dynamic Range). You can use the i s_Enabl eHdr ()
function to enable / disable it. Using i s_Get Hdr Kneepoi nti nf o(), you can query general
information on the knee points. It is returned in a KNEEPQO NTI NFO structure.

Input Parameters

hCam Camera handle
Kneepoi nt | nf o Pointer to a structure
Kneepoi nt | nf 0Si ze Size of the structure

Contents of the Kneepointinfo Structure

I NT Nunber O Suppor t edKneepoi nt s Maximum number of supported knee points
I NT Nunber O UsedKneepoi nt s Currently used number of knee points
doubl e M nVal ueX Minimum X value of a knee point

doubl e MaxVal ueX Maximum X value of a knee point

doubl e M nVal ueY Minimum Y value of a knee point

doubl e MaxVal ueY Maximum Y value of a knee point

I NT Reserved[ 10] Not used

Return Values

I S SUCCESS Function executed successfully (supported sensor type)
I' S NO _SUCCESS General error message (supported sensor type)
I S_NOT_SUPPORTED Unsupported sensor type

Related Functions

e i s Get Hdr Mbde()
e is_Cet Hdr Kneepoi nt s()

i s_Set Hdr Kneepoi nt s()
i s_Enabl eHdr ()
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5341 is_GetHdrKneepoints

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax

I NT i s_GCet Hdr Kneepoints (H DS hCam
KNEEPO NTARRAY* Kneepoi nt Arr ay,
I NT Kneepoi nt ArraySi ze)

Description

Some sensors support HDR mode (High Dynamic Range). You can use the i s_Enabl eHdr ()
function to enable / disable it. Using i s_Get Hdr Kneepoi nt s(), you can query the currently set
knee points.

Input Parameters

hCam Camera handle

Kneepoi nt Arr ay Pointer to a KNEEPO NTARRAY
See also i s_Set Hdr Kneepoi nt s() .

Kneepoi nt ArraySi ze Size of the array

Return Values

I S SUCCESS Function executed successfully (supported sensor type)
I S_NO _SUCCESS General error message (supported sensor type)
I S_NOT_SUPPORTED Unsupported sensor type

Related Functions

e is_Get Hdr Mbde()

e is_Get Hdr Kneepoi nt | nf o()
e i s_Set Hdr Kneepoi nt s()

e is_Enabl eHdr ()
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5342 is_GetHdrMode

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_CGetHdrMode (HI DS hCam | NT* Mode)

Description

Some sensors support HDR (High Dynamic Range) mode. You can use the i s_Enabl eHdr ()
function to enable / disable it. Using i s_Get Hdr Mbde() , you can query the HDR mode supported
by the sensor.

For further information on HDR mode, please refer to the HDR properties section of the uEye
Demo chapter.

Input Parameters

hCam Camera handle

Mode Possible return values
I S HDR _KNEEPQ NTS HDR is supported.
|' S HDR_NOT_SUPPORTED HDR is not supported.

Return Values

I S SUCCESS Function executed successfully
I' S NO _SUCCESS General error message

Related Functions

e i s Get Hdr Kneepoi nt s()

e is_Get Hdr Kneepoi nt | nf o()
e is_Set Hdr Kneepoi nt s()

e is_Enabl eHdr ()
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5.3.43

is_GetlmageHistogram

USB 2.0
GigE

Syntax

O

i

USB 2.0
GigE

INT is_CetlmageH stogram (H DS hCam

Description

int nlD, INT Col orMde, DWRD* pH stoMen)

i s_Cet | mageH st ogran{) computes the histogram of the submitted image. The histogram
always contains 256 values per channel. For colour modes with a bit depth of more than 8 bits,
the system evaluates the 8 most significant bits (MSBs).

Input Parameters
hCam

nl D

Col or Mode

pH st oMem

Return Values

| S_SUCCESS

I S NO SUCCESS

I'S NULL_PO NTER

'S | NVALI D COLOR_FORMAT
'S | NVALI D_PARAVETER

Camera handle
Memory ID

Colour mode of the image with the nl D memory ID

For a list of all available colour formats and the associated
input parameters, see the Appendix: Colour and Memory
Formats section.

Pointer to a DWORD array

The array must be allocated in such a way that it can
accommodate 3*256 values for colour formats and in raw
Bayer mode. In monochrome mode, the array must be
able to accommodate 1*256 values.

Function executed successfully
General error message

Invalid Array

Unsupported colour format

Unknown Col or Modeparameter
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Code Sample

char * pcSource;
I NT nl DSour ce;
is_AlloclmageMem (hCam 256, 256, 24, &pcSource, &nl DSource);

int nX, nY, nBits, nPitch;
i s_Inquirel mageMem (hCam pcSource, nlDSource, &nX , &Y, &nBits, &nPitch);

/I Create RGB test inmage
for (int j =0; j <nY; j++)

{
for (int i =0; i <nxX*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
}
}

/1l Create nenory for RGB histogram
DWORD bgrBuffer [256*3];

/'l Create pointer for each histogram col our
DWORD * pBlueH sto = bgrBuffer;

DWORD *pG eenH sto = bgrBuffer + 256;

DWORD * pRedHi sto = bgrBuffer + 512;

/'l Retrieve histogram and rel ease nenory
i s_CetlmageH st ogram (hCam nl DSource, |I'S SET_CM RG24, bgrBuffer);
i s Freel mageMem (hCam pcSource, nl DSource);
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5.3.44 is_Getimagelnfo

USB 2.0
GigE

Syntax

INT is_Cetlnmagelnfo (H DS hCam
I NT nl mageBufferlD,
UEYElI MAGEI NFO* pl nagel nf o,
I NT nl magel nf 0Si ze)

Overview
Description

e Input Parameters
e Contents of the UEYEIMAGEINFO Structure

e Status Flags in UEYEIMAGEINFO::.dwloStatus
e Contents of the UEYETIME Structure
e Return Values

)

e Related Functions
e Code Sample

Description

i s_Cetlmagel 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 Gige uEye cameras

The UEYEI MAGEI NFO structure returns the camera timestamp u64Ti mest anpDevi ce, which
indicates the time of image capture with an accuracy of 100 ns. The time of image capture is
defined as:

e The time when a (hardware or software) trigger event is received by the camera in trigger mode.
The delay between the receipt of the trigger signal and the start of exposure depends on the
sensor. For the delays of the individual sensors, please see the Specifications: Sensors
chapter.

e The time when the sensor starts to output image data in freerun mode (see also How To
Proceed: Image Capture). A rolling shutter sensors starts to output image data after exposure of
the first row. With a global shutter sensor, image data is output after exposure of all rows.

The UEYETI ME structure returns a timestamp with a resolution of 1 ms. The timestamp is
synchronized with the PC's system time, and resynchronized every 60 seconds. This may cause
minor time shifts in the value passed in UEYETI ME.

To determine the exact interval between two image captures, it is therefore recommended to read
out the camera timestamp u64Ti nmest anpDevi ce.

Using the function with USB uEye 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
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PC system time.

Image buffers that are part of a sequence need to be locked using is_LockSeqgBuf(). This is
importantto 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 mageBuf fer I D ID of the image buffer for which information is requested
pl magel nf o Pointer to a UEYEI MAGEI NFO type structure to which the

information will be written

nl magel nf oSi ze Size of the structure

Contents of the UEYEIMAGEINFO Structure

DWORD dwFl ags Internal status flags (currently not used)

unsi gned | ong | ong u64Ti mest anpDevi ce Internal timestamp of image capture

UEYETI ME Ti mest anpSyst em Structure with timestamp information in
PC system time format, see UEYETI ME
below

DWORD dwl oSt at us With GigE uEye HE cameras: Returns

the states of the GPIOs (programmable
I/Os) at the time of image capture:

e GPIO as input: Pending signal
e GPIO as output: Set level

With all other cameras, dw oSt at us is
empty. See dwl OSt at us below.

unsi gned | ong | ong ub64Fr ameNunber Internal image number

DWORD dw mageBuf f ers Number of image buffers existing in the
camera

DWORD dwl mageBuf f er sl nUse Number of image buffers in use in the
camera

Status Flags in UEYEIMAGEINFO::dwloStatus

0x00 (00) Both GPIOs return 0
0x01 (01) First GPIO returns 1, second GPIO returns 0
0x02 (10) First GPIO returns 0, second GPIO returns 1
0x03 (11) Both GPIOs return 1
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Contents of the UEYEIMAGEINFO::UEYETIME Structure

\ORD wYear Timestamp year

WORD whbnt 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
WWORD wReser ved[ 2] Resened

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

I'S_ | NVALI D_PARAVETER One of the parameters passed is invalid. This may happen
when:

e more memory is allocated than the UEYEI MAGEI NFO
structure needs

e nl mageBufferI D<= 0

e pl magel nfo == NULL

e nl magel nf 0Si ze <=0

Related Functions

e is_CetCaptureErrorlnfo()
e is_LockSeqBuf ()

e is_Unl ockSeqBuf ()

e is_SetlmgeMen()

e is SetlQ)

i s_Set | Ovask()

Code Sample

UEYEI MAGEI NFO | magel nf o;
/'l Read out canera tinmestanp
INT nRet = is_Getlnagelnfo( m_hCam
m | Menoryl d, &l magel nfo, sizeof
(I magel nfo));
if (nRet == | S_SUCCESS)
{
unsi gned | ong | ong u64Ti mest anpDevi ce;
u64Ti mest anpDevi ce = | magel nf 0. u64Ti nest anpDevi ce;

CString Str; // Read out tinmestanp in systemtine
Str. Format ("9%92d. %92d. %94d, %02d: %©2d: %92d: ¥©3d",
| magel nf o. Ti mest anpSyst em wDay,
| magel nf o. Ti mest anpSyst em whibnt h,
| magel nf o. Ti mest anpSyst em wYear,
| magel nf o. Ti mest anpSyst em wHour ,
| magel nf o. Ti mest anpSyst em wM nut e,
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| magel nf o. Ti mest anpSyst em wSecond,
| magel nf o. Ti mest anpSystem wM | | i seconds) ;

DWORD dwrTot al Buf fers = | nagel nf o. dwl nageBuf f er s;
DWORD dwUsedBuf fers = | magel nf o. dwl nageBuf f er sl nUse;

Sample Program

e UEyeTimestamp (C++)
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5.345 is_GetlmageMem

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax

INT is_CetlmageMem (HI DS hCam VA D** pMen)

Description

i s_Cetl 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
pMem

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Related Functions

is_GetlmageMenPitch()

e is_Allocl mageMen()

i s_AddToSequence()

i s_SetlmageMen()

i s_Set Al | ocat edl nrageMen()

Sample Programs

e UEyePixelPeek (C++)

Camera handle

Pointer to the starting address of the image memory

Function executed successfully

General error message
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5.3.46 is_GetlmageMemPitch

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_CetlmageMenPitch (H DS hCam | NT* pPitch)

Description

i s_Cet | mageMenPi t 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 callingis_Al | ocl mageMen{) . The line increment
is always a number that can be divided by 4.

The line increment is calculated as:

l'ine =width * [(bitspixel + 1) / 8]

I'i neinc = line + adjust.

adj ust = 0 if Iine can be divided by 4 without remainder

adj ust =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

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Related Functions

e is_GetlmageMenm()

e is_Allocl mageMen()

i s_AddToSequence()

i s_Set | mageMen()

i s_Set Al | ocat edl rageMen()
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5.3.47 is_GetNumberOfCameras

)

]
USB 2.0 USB 2.0
GigE GigE
Syntax

I NT is_Get Nunber O Caneras (I NT* pnNunCans)

Description

i s_Cet Number O Caner as() returns the number of uEye cameras connected to the PC.

Input Parameters

pNunCans Returns the number of connected cameras.

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

e is_CetCaneralist()
e is_Get EthDevicel nfo()
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5.3.48 is_GetOsVersion

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax
INT is_CGetGsVersion ()

Description

i s_Cet GsVersion() returns the operating system type used at runtime.

Input Parameters

<none>

Return Values

IS OS W N2000 Windows 2000 operating system

IS OS WNXP Windows XP operating system

I S OS W NSERVER2003 Windows Server 2003 operating system
IS OS WNVI STA Windows Vista operating system

IS OS WN/ Windows 7 operating system

I'S_OS_LI NUX26 Linux 2.6 operating system

I S OS_UNDETERM NED Unknown operating system

Related Functions

e is_GetDLLVersion()
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5.3.49 is_GetPixelClockRange

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

I NT is_CetPixel dockRange (H DS hCam |INT* pnMn, |NT* pnMax)

Description

i s_Cet Pi xel d 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

Specifications: Sensors chapter.

Input Parameters
hCam
pnM n
pniVax

Return Values
I S_SUCCESS
I S NO_SUCCESS

Related Functions

e is_SetPixel dock()

e is_Cet FramesPer Second()
i s_Get Fr aneTi neRange()
i s_Get Exposur eRange()
is_Get ExposureTi nme()

Camera handle
Returns the lower limit value.

Returns the upper limit value.

Function executed successfully

General error message
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5.3.50 is_GetSensorinfo

Syntax
INT is_CetSensorlinfo (H DS hCam SENSCRI NFO* pl nf o)

Description

Using i s_Get Sensor | nf o(), you can query information about the sensor type used in the
camera. The information contained in the SENSORI NFO structure is listed in the table below.

The ueye.h 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 Ul 224X_C).
Char st r Sensor Nane[ 32] Returns the camera model (e.g.: "U 224xLE- C").
Char nCol or Mode Returns the sensor colour mode.

| S_ COLORMODE_BAYER
| S_OOLORMODE_MONOCHROMVE

DWORD nMaxW 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 analogue master
gain.

BOOL bRGai n Indicates whether the sensor provides analogue red
channel gain.

BOOL bGGai n Indicates whether the sensor provides analogue green
channel gain.

BOOL bBGai n Indicates whether the sensor provides analogue blue
channel gain.

BOOL bd obShut t er Indicates whether the sensor has a global shutter.

TRUE = global shutter
FALSE = rolling shutter
Char Reser ved[ 16] Resened

Return Values

I S SUCCESS Function executed successfully

I'S_NO_SUCCESS General error message

© 2009 IDS Imaging Development Systems GmbH 241



Manual for uEye Cameras V3.50

Related Functions

e is_Cet Caneral nfo()
e is_CaneraStatus()
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5351 is_GetSensorScalerinfo

)

i

USB 2.0
GigE

Syntax

I NT i s_CetSensorScal erlnfo (H DS hCam
SENSORSCALERI NFO* pSensor Scal er | nf o,
I NT nSensor Scal er | nfoSi ze)

Description

Using i s_Get Sensor Scal er I nf o() you can query information on the image scaling which is
supported by some sensors.

Internal image scaling is only supported by Ul-149x/549x series sensors.

Input Parameters

hCam Camera handle

pSensor Scal er I 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

I NT nNunber Of St eps Returns the number of steps for the scaling factor
doubl e dbl Fact or | ncr enent 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

BYTE bReser ved[ 88] Resened

Return Values

I S SUCCESS Function executed successfully
I'S I N\VALI D_PARAMETER General error message
I S_NOT_SUPPORTED The test image function is not supported by the camera.

Related Functions
e is_Set SensorScal er ()
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5.3.52

I NT i s_GCet SupportedTest| mages (H DS hCam

is_GetSupportedTestimages

O

-

USB 2.0
GigE GigE

Syntax

Description

I NT* Support edTest | nages)

i s_Cet Support edTest | nages() returns all test images supported by the camera. You can
enable the sensor test image feature using i s_Set Sensor Test | mage() .

Input Parameters

hCam
Suppor t edTest | mages

| S_TEST_| MAGE_NONE

| S_TEST_| MAGE_WHI TE

| S_TEST_| MAGE_BLACK

| S_TEST_| MAGE_HORI ZONTAL_GREYSCALE
| S_TEST_| MAGE_VERTI CAL_GREYSCALE

| S_TEST_| MAGE_DI AGONAL_GREYSCALE

| S_TEST_| MAGE_WEDGE_GRAY

| S_TEST_| MAGE_WEDGE_COLOR

| S_TEST_| MAGE_ANI MATED WEDGE_GRAY
| S_TEST_| MAGE_ANI MATED_WEDGE_COLOR
| S_TEST_| MAGE_MONO_BARS

| S_TEST | MAGE_COLOR BARS1

| S_TEST | MAGE_COLOR BARS2

| S_TEST_| MAGE_GREY_AND_COLOR_BARS

Camera handle

Returns a bit mask of all test images
supported by the camera.

No test image

White image

Black image

Horizontal greyscale
Vertical greyscale
Diagonal greyscale
Grey wedges

Colour wedges

Grey wedges, animated
Colour wedges, animated
Monochrome bars
Colour bars

Colour bars

Grey and colour bars

I S_TEST_I MAGE_MOVI NG_GREY_AND_COLOR_BA Grey and colour bars, animated

RS
| S_TEST_| MAGE_ANI MATED_LI NE

| S_TEST | MAGE_ALTERNATE_PATTERN

Line, animated

Alternating pattern (raw Bayer mode
only)

I S_TEST_I MAGE_MONOCHROVE_HORI ZONTAL_BA |Monochrome bars, horizontal

RS

I S_TEST_| MAGE_MONOCHROVE_VERTI CAL_BARS Monochrome bars, vertical

| S_TEST_| MAGE_COLDPI XEL_GRI D

| S_TEST_| MAGE_HOTPI XEL_GRI D

| S_TEST_| MAGE_VARI ABLE_GREY

Camera image overlaid with a grid of
blue dots

Camera image owerlaid with a grid of red
dots

Adjustable greyscale image
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I S TEST | MAGE_VARI ABLE_RED PART Image with adjustable red content
I S_ TEST_| MAGE_VARI ABLE_GREEN_PART Image with adjustable green content
| S TEST | MAGE_VARI ABLE_BLUE_PART Image with adjustable blue content

Return Values

| S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message
I S NOT_SUPPORTED The test image function is not supported by the camera.

Related Functions

e i s Set Sensor Test | mage()

e is_Cet Test| mageVal ueRange()
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5.3.53 is_GetTestimageValueRange

Syntax

O

i

USB 2.0
GigE

I NT is_CetTestl mageVal ueRange (H DS hCam

Description

Using i s_Get Test | mageVal ueRange()
required for some camera test images.
i s_Set Sensor Test | mage() .

Input Parameters
hCam

Test | nage

Test | rageVal ueM n

Test | nageVal ueMax

Return Values

I S_SUCCESS
I'S_NO_SUCCESS

| S_NOT_SUPPORTED

Related Functions

e is_Cet SupportedTest | mages()
e is_Set Sensor Test | mage()

I NT Test | mage,
I NT* Test | nageVal ueM n,
I NT* Test | nageVal ueMax)

, you can query the value range of the additional parameter
You can enable the sensor test image feature using

Camera handle
Test image for which the value range is queried
Minimum value

Maximum value

Function executed successfully
General error message

The test image function is not supported by the camera. In
this case, the Test | mageVal ueM n and
Test | nageVal ueMax parameters are equal to 0.
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5354 is_GetTimeout

)

i

USB 2.0
GigE

Syntax
INT is_CetTimeout (HI DS hCam U NT nMbde, U NT* pTi meout)

Description

Using i s_Get Ti neout (), you can read out user-defined timeout values from the uEye API.

For further information, please refer to the How To Proceed: Timeout Values for Image Capture
section.

Input Parameters

hCam Camera handle
nhbde Selects the timeout value to be returned
I S TRI GGER_TI MEQUT Returns the timeout value in ms for triggered image
capture
pTi meout Pointer to the variable that holds the timeout value.

Returns 0 if the default value of the uEye APl is used.

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

I S_NOT_SUPPORTED The value for nMode is invalid
I'S_I N\VALI D_PARAMETER The pTi meout pointer is NULL

Related Functions

e is_SetTineout()

i s_CaptureVi deo()

e is FreezeVideo()

i s_Set External Trigger()

Code Sample

/'l Return user-defined tinmeout

Ul NT nTi neout ;
INT ret = is CGetTineout(hCam |S TRI GGER TI MEQUT, &nTi neout);
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5.355 is_GetUsedBandwidth

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax
I NT i s_Get UsedBandwi dth (H DS hCam

Description

i s_Cet UsedBandwi dt h() returns the bus bandwidth (in Mbit/s) currently used by all initialised 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

I NT value The total current bus bandwidth (in Mbit/s)

Related Functions

e is_SetPixel dock()
e is_Set Col or Converter() (when a GigE uEye HE camera is used)
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5.3.56 is_GetVsyncCount

)

]
USB 2.0 USB 2.0
GigE GigE

Syntax
INT is_CetVsyncCount (H DS hCam |ong* pintr, |ong* pActintr)

Description

i s_Cet VsyncCount () reads out the VSYNC counter. It will be incremented by 1 each time the
sensor starts capturing an image.

Input Parameters

hCam Camera handle
plntr Current VSYNC count
pAct I ntr Current Fr ame SYNC count

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Related Functions
e is_Cet FramesPer Second()
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5.3.57 is_HasVideoStarted

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_HasVideoStarted (H DS hCam BOCOL* pbo)

Description

Using i s_HasVi deoSt art ed(), you can check whether the image digitising process has started.
This function is helpful when the i s_Fr eezeVi deo() function was called with the | S_DONT_WAI T
parameter.

Input Parameters

hCam Camera handle

pbo Returns the digitising status:
0 = Image capturing has not started yet.
1 = Image capturing has started.

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Related Functions

e is_FreezeVideo()
e is_IsVideoFinish()
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5.3.58 is_InitCamera

4]

USB 2.0 USB 2.0
GigE GigE

Syntax
INT is_InitCamera (H DS* phf, HWD hWhd)

Description

i s_InitCanera() 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 for image display, you can pass a handle to the output window (see also
How To Proceed: Image Display).

When you are using a GigE uEye SE camera, initialization will be aborted with an error message if
the camera's starter firmware is not compatible with the installed driver. To initialize the camera, you
have to write the proper starter firmware to the camera first. This is done using thei s_Ini t Canera
() function with corresponding parameter setting (see Input Parameters table).

Updating the GigE uEye SE firmware can take up to 20 seconds. Itis important not to disconnect the

camera from the PC or power supply during this time. Otherwise, malfunctions could occur in the
camera.

If you hawe initialized the camera with a driver version earlier than 3.40, you need to update the
camera firmware manually using the uEye Camera Manager. Driver versions 3.40 and higher
support automatic firmware updates.

Note on 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 selecta camera with i s_I ni t Camer a() , the phf handle
must previously have been setto the desired camera ID.

To initialize or select the next available camera without specifying a camera ID, phf has to be preset
with 0.

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()
e is Set D spl ayMbde()
e is ExitCanera()

See also General: Thread Programming.
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Input Parameters

phf

phCam |
IS USE DEVICE I D

phf |
| S ALLOW STARTER FW UPLOAD

hwid

Return Values

I S SUCCESS

I'S_NO_SUCCESS

| S STARTER FW UPLOAD NEEDED

Related Functions

is_ExitCanera()

i s_Enabl eAut oExi t ()
i s_GetCanerali st ()

i s_Set Caneral D)

i s_Get Caner al nf o()

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.

The camera is opened using the device ID instead of the
camera ID. For details on device ID please refer to the
i s_Cet Canerali st () chapter.

During initialization of the camera, this parameter checks
whether a new version of the starter firmware is required. If
it is, the new starter firmware is updated automatically
(only GigE uEye SE cameras).

To ensure backward compatibility of applications, always call
i s_I nitCanera() withoutthe

| S_ALLOW STARTER_FW UPLQAD parameter first. Only if an
error occurs, call the function with this parameter set (see
Code Sample below).

Pointer to the window where the Direct3D image will be
displayed

If hwad = NULL, DIB mode will be used for image display.

Function executed successfully
General error message

The camera's starter firmware is not compatible with the
driver and needs to be updated.

e is_GetDuration() (when a GigE uEye SE camera is used)
e is SetStarterFirmare() (when a GigE uEye SE camera is used)

Code Sample

/1 Open canera with ID 1
H DS hCam = 1;

INT nRet = is_InitCanera (&Cam NULL);

if (nRet != 1S SUCCESS)
{

//Check if new starter firmvare i s needed
if (nRet == | S_STARTER_FW UPLQAD NEEDED)
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. is_InitCamera

//Calculate time needed for updating the starter firnware
I NT nTi re;
is_CetbDuration (hCam |S_SE STARTER FW UPLQAD, &nTi ne);
/ *

e.g. have progress bar displayed in separate thread
*/

/1 Upl oad new starter firmware during initialization
nRet = is_InitCanera (&Cam| | S_ALLOWN STARTER FW UPLOAD, NULL);

/*
end progress bar
*/

Sample Programs

uEyeMultipleCameraScan (C++)
uEyeConsole (C++)

uEyeC# Demo (C#)

uEye VB Simple Demo (VB6)

uEye VB Dual Camera Demo (VB6)
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5.3.59 is_InitEvent

Syntax

INT is_InitEvent (H DS hCam HANDLE hEv,

Description

I NT whi ch)

i s_InitEvent() initialises the event handle for the specified event object. This registers the event

object in the uEye kernel driver.

Input Parameters

hCam
hEv

whi ch
|'S_SET_EVENT_FRAVE
|'S_SET_EVENT_SEQ
|'S SET_EVENT STEAL
|'S SET_EVENT TRANSFER FAI LED
|'S SET_EVENT EXTTRI G

| S SET_EVENT_REMOVE

| S SET_EVENT_DEVI CE_RECONNECTED

| S SET_EVENT_NEW DEVI CE

| S SET_EVENT REMOVAL

|'S_SET_EVENT_VB_FI NI SHED

*) Not available under Linux.

Return Values

| S_SUCCESS
I'S_ NO SUCCESS

Camera handle

Event handle created by the Cr eat eEvent ()
Windows API function.

Note: Under Linux, hEv has to be NULL.

ID of the event to be initialised

A new image is available.

The sequence is completed.

An image extracted from the overlay is available.
During the transfer, data was lost.

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 will be available after
the | S_FRAME processing event.

A camera initialised with i s_| ni t Caner a() was
disconnected. *

A camera initialised with i s_I ni t Canera() and
disconnected afterwards was reconnected. *

A new camera was connected.
This is independent of the device handle (hCamis
ignored).

A camera was removed.
This is independent of the device handle (hCamis
ignored).

The automatic white balance control is completed.

Function executed successfully

General error message
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Related Functions

i s_Enabl eEvent ()
e is_Disabl eEvent ()
is_ExitEvent()

i s_WitEvent ()

Code Sample
HANDLE hEvent = CreateEvent (NULL, TRUE, FALSE, "");

if (hEvent != NULL)
{

// Enabl e frane event, start inmage capture and wait for event:

is_InitEvent(hCam hEvent, IS _SET _EVENT_FRAME);
i s_Enabl eEvent (hCam | S_SET_EVENT_FRAME) ;
i s_FreezeVi deo(hCam | S_DONT_WAIT);

i f (Wit ForSingl eCoj ect (hEvent, 1000) == WAI T_CBJECT_0)

{

/1 1mage was captured successfully
i s_Disabl eEvent (hCam | S_SET_EVENT_FRAME) ;
i s_ExitEvent (hCam |S_SET_EVENT_FRAME);

Sample Programs

e SimpleLive (C++)
e UEyeEwent (C++)
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5.3.60 is_InquirelmageMem

O

it
USB 2.0 USB 2.0
GigE GigE
Syntax

I NT is_Inquirel mageMem (H DS hCam
char* pcMem int nlD,

Description

i s_I nquirel mageMen() reads out the

Input Parameters
hCam
pMem

NI D

pnX

pnY

pnBits

pnPi tch

Return Values
I S_SUCCESS
I S NO_SUCCESS

Related Functions

e is_Allocl mageMen()

i s_SetlmageMen()

e is_SetAllocatedl mageMen()
i s_Get Col or Dept h()

nt* pnX, int* pny,
nt* pnBits, int* pnPitch);

properties of an allocated image memory.

Camera handle

Pointer to the starting address of the image memory as
allocated by i s_Al | ocl mageMent )

ID of the image memory as allocated by
is_Allocl mageMen()

Returns the width used to define the image memory (can
be 0).

Returns the height used to define the image memory (can
be 0).

Returns the bit width used to define the image memory
(can be 0).

Returns the line increment of the image memory (can be
0).

Function executed successfully

General error message
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5.3.61 is_IsVideoFinish

O

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_IsVideoFinish (H DS hCam BOCL* 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() function was
called with the | S_DONT_WAI T parameter.

By setting the *pbo==I S TRANSFER FAI LED 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_ TRANSFER FAI LED before calling
the function, pbo contains the following digitising status:
I'S VI DEO NOT_FI NI SH = Digitising of the image is not
completed yet.
I'S VI DEO FI NI SH = Digitising of the image is
completed.

By setting *pbo == IS TRANSFER FAI LED before calling
the function, pbo contains the following digitising status:

I S VI DEO NOT_FI NI SH = Digitising of the image is not
completed yet.

I S VI DEO FI NI SH = Digitising of the image is
completed.

| S_TRANSFER_FAI LED = Transfer error or conversion
problem (e.g. destination
memory is invalid)

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Related Functions

e is_FreezeVideo()
e is HasVideoStarted()
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5.3.62 is_LoadBadPixelCorrectionTable

)

i

USB 2.0
GigE

Syntax
I NT i s_LoadBadPi xel Correcti onTable (H DS hCam const IS CHAR* File)

Description

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" dialogue opens.

Return Values

I S_SUCCESS Function executed successfully

I S_NO _SUCCESS General error message

Related Functions

e i s SaveBadPi xel CorrectionTabl e()
e is_Set BadPi xel Correction()

e is_Set BadPi xel Correcti onTabl e()

© 2009 IDS Imaging Development Systems GmbH 258



5.3.63 Function Descriptions. is_Loadlmage

5.3.63 is_Loadlmage

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_Loadlmage (H DS hCam char* File)

Description

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" dialogue opens.

Return Values

| S_SUCCESS The image was loaded without errors.

I'S FILE_READ I NVALI D BMWP_SI ZE | The size of the image to be loaded exceeds the active
image memory size.

I'S FI LE_ READ | NVALI D BVWP_I D The file to be loaded is not a valid bitmap file.
I'S FI LE READ OPEN _ERRCR The file could not be opened.

Related Functions

e |s_Loadl mageMem()
i s_Getl mageMen()
is_Set | mageMen()
e is_Savel mage()

e is_Savel mageEx()
e is_Savel mageMem()
i s_Savel mageMenEx()
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5.3.64

is_LoadlmageMem

USB 2.0
GigE

Syntax

O

i

USB 2.0
GigE

INT i s_Loadl mageMem (HI DS hCam char* File, char** ppclnmgMem int* pid)

Description

i s_Loadl mageMen() loads an image from a file. The image must have been saved in BMP format.

The image, together with its colour format and colour depth properties, is loaded into a newly

allocated image memory.

Using the i s_Fr eel mageMent() function, you can release the image memory again.

Input Parameters
hCam
File

ppcl ngiem
pi d

Return Values

| S_SUCCESS

'S NO_SUCCESS

'S _FI LE_READ | NVALI D_BVP_I D
I S FI LE READ OPEN ERRCR

Related Functions

e |s_Loadl mage()
is_CetlmageMen()
i s_SetlmageMen()
e is_Savel mage()

e is_Savel mageEx()
e is_Savel mageMen()
e is_Savel mageMenEx()

Camera handle

Filename You can either pass an absolute or a relative
path.

If NULL is passed, the "Open File" dialogue opens.
Pointer to a variable containing the starting address

Pointer to a variable containing the memory ID

Function executed successfully
General error message
Bitmap format of the image to be loaded is invalid.

File cannot be opened.
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5.3.65 is_LoadParameters

)

i

USB 2.0
GigE

Syntax
INT is_LoadParaneters (H DS hCam char* pFil enane)

Description

i s_LoadPar anet er s() loads the parameters for a camera from a uEye ini file or from the camera
EEPROM. Using the i s_SavePar anet er s() function, you can save camera parameters in an ini
file or in the camera.

Only camera-specific ini files can be loaded. The uEye Parameter File section in the Appendix
describes the structure of a uEye ini file.

When loading an ini file, make sure that the image size (AOI) and colour 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"/cani setl1", or
"\\cam \set 2" or"/cani set 2", respectively.

If NULL is passed, the "Open File" dialogue is displayed.

You can load the parameter sets stored in the camera EEPROM using specific filenames:
pFi | enane
"\\cam\set1" or "/canf set1l" Parameter set 1

"\\cam\set2" or"/cam set2" Parameter set 2

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message
I'S | NVALI D_CAMERA TYPE This is the ini file of a different camera type

Related Functions

e is_SaveParaneters()
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5.3.66

is_LockSeqBuf

)

i

USB 2.0
GigE

Syntax
INT is_LockSeqBuf (H DS hCam |INT nNum char* pcMen)

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 awid 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 ockSeqgBuf () 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, notthe memory ID assigned using
is AlloclmageMen().

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

i s_Unl ockSeqBuf ()

i s_AddToSequence()
is_SetlmageMen()

i s_Set Al | ocat edl nrageMen()
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5.3.67 is_ReadEEPROM

)

it
USB 2.0 USB 2.0
GigE GigE
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 uEye 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

I S SUCCESS Function executed successfully

I S_NO _SUCCESS General error message

Related Functions
e is WiteEEPROM)

Code Sample
char buffer[64];
i s_ReadEEPROM hCam 0x00, buffer, 64 );
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5.3.68

is_Readl2C

s

USB 2.0

Syntax

INT i s_Readl 2C (H DS hCam
I NT nDevi ceAddr, | NT nRegi st er Addr,
BYTE* pbData, |NT nLen)

Description

Using i s_Readl 2Q(), you can read data over the I°C bus of a board level camera.

For information on the signals applied to the I°C bus, refer to the chapters with electrical
specifications for the USB uEye LE and the USB uEye ME.

The i s_Readl 2C() function is only supported by PCB versions of the USB uEye ME/LE camera
series.

The uEye processes I°C addresses in a 7-bit format that is created from the 8-bit format by a bit shift
to the right. The eighth bitindicates whether an address is a read (1) or write (0) address. For
example, the 7-bitaddress 0x48 is the write address 0x90 and the read address 0x91 in 8-bit format.

The following addresses for nRegi st er Addr are assigned to the uEye and must not be used:
7-bit format: 0x10, 0x48, 0x4C, 0x50, 0x51, 0x52, 0x55, 0X5C, 0x5D, 0x69

8-bit format: 0x20, 0x90, 0x98, 0xXA0, 0xA2, OxA4, OXAA, 0xB8, OXBA, OxD2

Input Parameters

hCam Camera handle

nDevi ceAddr Slave device address in 7-bit format

nRegi st er Addr Address of a 8 bit register (only 8-bit addresses are valid)
nRegi st er Addr | Address of a 16 bit register
IS 12C 16_BI T_REQ STER

pbDat a Pointer to the data to be read

nLen Data length

nLen = 1: 8 bits data
nLen = 2: 16 bits data

Return Values

| S SUCCESS Function executed successfully
I S _NO SUCCESS General error message
I'S_INVALI D | 2C DEVI CE_ADDRESS  |nvalid I°C device address

Related Functions
e is Witel2Q()
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5.3.69 is_RenderBitmap

L2

USB 2.0
GigE

Syntax
INT is_RenderBitmap (H DS hCam | NT nMenmi D, HWAND hwnd, | NT nMode)

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() function defines the colour depth and
display type. RGB16 and RGB15 require the same amount of memory but can be distinguished
by the bi t spi xel parameter.

In bitmap (DIB) mode, the color format UYVY is not supported.

Input Parameters

hCam Camera handle
nMerm D ID of the image memory whose contents is to be
displayed
hwnd Output window handle
nMbde
| S RENDER _NORVAL The image is rendered normally. It will be displayed in 1:1
scale as stored in the image memory.
I S_ RENDER FI T_TO W NDOW The image size is adjusted to fit the output window.
| S RENDER DOMSCALE 1 2 Displays the image at 50% of its original size.

The following options can be linked by
a logical OR using the nhbde
parameter:

| S RENDER M RROR_UPDOMN Mirrors the displayed image along the horizontal axis.

Return Values

I S SUCCESS Function executed successfully

I'S_NO_SUCCESS General error message

Related Functions

e is Al ocl mageMen()
e is_Set Col or Mode()

e is_SetDisplayMdde()
e is DirectRenderer()
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Code Sample

Fit image to window and display it upside down:
is RenderBitmap (hCam nMem D, hwnd,

I'S RENDER FI T_TO WNDOW | |'S RENDER M RROR_UPDOM) ;
Sample Programs

e SimpleAcquire (C++)
e SimpleLive (C++)
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5.3.70 is_ResetCaptureErrorinfo

)

]
USB 2.0 USB 2.0
GigE GigE
Syntax

INT i s_ResetCaptureErrorinfo (H DS hCam

Description

i s_Reset Capt ureError | nfo() deletes the list of errors that occurred while images were being
captured. You can retrieve this list using the i s_Get Capt ur eErr or I nf o() function.

Input Parameters

hCam Camera handle

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

e is_GetCaptureErrorlnfo()
e is GetError()

e is_CaneraStatus()
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5.3.71 is_ResetToDefault

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_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 colour level gain values
adapted to daylight exposure. All optional features are disabled.

Input Parameters

hCam Camera handle

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

e is_LoadParaneters()

e is_SaveParaneters()
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5.3.72 is_SaveBadPixelCorrectionTable

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

I NT i s_SaveBadPi xel Correcti onTable (H DS hCam const IS CHAR* File)

Description

i s_SaveBadPi xel CorrectionTabl e() saves the user-defined hot pixel list to the specified file.

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 "Sawve as" dialogue will be

displayed.
Return Values
I S_SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Related Functions

e is_LoadBadPi xel CorrectionTabl e()
e i s SetBadPi xel Correction()
e i s_Set BadPi xel Correcti onTabl e()
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5.3.73 is_Savelmage

s

USB 2.0 USB 2.0
GigE GigE

Syntax
INT is_Savelmage (H DS hCam const IS CHAR* File)

Description

i s_Savel mage() sawves 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 colour depth that was used when
allocating the image memory (in DIB mode) or that was set for the current colour mode (in
Direct3D mode).

In Direct3D mode, owerlay data is 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 "Sawe as" dialogue will be

displayed.
Return Values
I S SUCCESS Function executed successfully
I' S_NO_SUCCESS General error message

Related Functions

e is_Savel mageEx()

e is_Savel mageMen()

e is_Savel mageMenEx()
e is_Loadl mage()

| s_Loadl mageMen()

i s_GetlnmageMem()

i s_SetlmageMen()
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5.3.74

is_SavelmageEx

USB 2.0
GigE

Syntax

I NT i s_Savel mageEx (H DS hCam

Description

USB 2.0
GigE

const IS CHAR* Fil e,
INT fileFormat, |NT Param

i s_Savel mageEx() saves an image in (*.BMP) or Jpeg (*.JPG) format to a file. The images are
read out from the current image memory. The bitmap is stored with the colour depth that was
used when allocating the image memory (in DIB mode) or that was set for the current colour mode

(in Direct3D mode).

In Direct3D mode, owerlay data is not saved.

Input Parameters
hCam
File

fil eFor mat
IS | MG BWP
1S | MG JPG

Par am

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

I'S_I N\VALI D_PARANVETER

Camera handle

Pointer to a string containing the BMP filename You can
either pass an absolute or a relative path.

If NULL is passed, the "Sawve as" dialogue will be
displayed.

Specifies the output format of the file.
Bitmap format
JPEG format

When you use | S_| MG JPGto specify the file format, you
can set the quality by specifying a value between 1 and
100 for Par am If Par an¥0, the system uses the default
quality (75).

If you use I S_| MG_BWP, Par amdoes not take effect.

Function executed successfully
General error message

Invalid file format or invalid JPEG quality value
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Related Functions

e is_Savel mage()

e is_Savel mageMen()

e is_Savel mageMenEx()
e is_Loadl mage()

| s_Loadl mageMeny)
is_CetlmageMen)

i s_SetlmageMen()
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5.3.75 is_SavelmageMem

L2

USB 2.0 USB 2.0
GigE GigE

Syntax

I NT i s_Savel mageMem (HI DS hCam const IS CHAR* Fil e,
char* pcMem int nlD)

Description

i s_Savel mageMen() sawves 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 colour depth that was used when
allocating the image memory (in DIB mode) or that was set for the current colour mode (in
Direct3D mode). JPEG files are always saved with a colour depth of 8 or 24 bits.

In Direct3D mode, owerlay data is not saved.

Input Parameters

hCam
File

pcMem
nl D

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Related Functions

e is_Savel mage()
e is_Savel mageEx()

e is_Savel mageMenEx()
e is_Loadl mage()

| s_Loadl mageMen()
is_CetlmageMen()

i s_SetlnmageMem()

Camera handle

Pointer to a string containing the BMP filename You can
either pass an absolute or a relative path.

If NULL is passed, the "Sawve as" dialogue will be
displayed.

Pointer to the image memory

Image memory ID

You can link USE_ACTUAL_| MAGE_SI ZE and nI Dby a
logical OR to save the image with the currently set image
size.

Function executed successfully

General error message
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5.3.76

is_SavelmageMemEXx

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax

I NT is_Savel mageMenkEx (H DS hCam const IS CHAR* File,

Description

char* pcMem int nlD,
INT fileFormat, |NT Param

i s_Savel mageMenEx() saves an image in bitmap (*.BMP) or Jpeg (*.JPG) format to a file. The
images are read out from the specified image memory. The bitmap is stored with the colour depth
that was used when allocating the image memory (in DIB mode) or that was set for the current
colour mode (in Direct3D mode). JPEG files are always saved with a colour depth of 8 or 24 bits.

In Direct3D mode, owerlay data is not saved.

Input Parameters
hCam
File

pcMem

nl D

fil eFor mat
I'S_| MG BWP
IS | MG JPG

Par am

Return Values

I S SUCCESS

I S NO SUCCESS

IS | NVALI D_PARAVETER

Camera handle

Pointer to a string containing the BMP filename. You can
either pass an absolute or a relative path.

If NULL is passed, the "Sawe as" dialogue will be
displayed..

Pointer to the image memory

Image memory ID

Specifies the output format of the file.
Bitmap format

JPEG format

When you use | S_| M5 JPGto specify the file format, you
can set the quality by specifying a value between 1 and
100 for Par am If Par an¥0, the system uses the default
quality (75).

If you use | S_| M5 BWP, Par amdoes not take effect.

Function executed successfully
General error message

Invalid file format or invalid JPEG quality value
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Related Functions

e is_Savel mage()

e is_Savel mageEx()
e is_Savel mageMen()
e is_Loadl mage()

I s_Loadl mageMen()
is_GetlmageMen()

i s_SetlnmageMem()
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5.3.77 is_SaveParameters

Syntax

O

i

USB 2.0
GigE

INT i s_SaveParaneters (H DS hCam const IS CHAR* pFil enane)

Description

i s_SavePar anmet 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() function. The uEye
Parameter File section in the Appendix describes the structure of a uEye ini file.

Input Parameters
hCam
pFi | eNane

Camera handle

Pointer to a filename You can either pass an absolute or a
relative path. For internal parameter sets, these are "\
\cam \set1" or"/cam setl", or "\\cam \set2" or"/
can set 2", respectively.

If NULL is passed, the "Sawve as" dialogue will be
displayed..

You can save two parameter sets in the non-wolatile EEPROM of the camera using specific

filenames:
pFi | eNane

"\\cam\set1" or "/cam set 1"
"\\cami\set2" or"/cam set 2"

Return Values

| S SUCCESS
I'S_NO_SUCCESS

Related Functions

e is_LoadParaneters()
e is_CaneraStatus()

Parameter set 1

Parameter set 2

Function executed successfully

General error message
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5.3.78 is_SetAllocatedimageMem

O

-

USB 2.0 USB 2.0
GigE GigE

Syntax

INT is_Set All ocatedl mrageMem (H DS hCam
INT width, INT height, INT bitspixel,
char* pclngMem int* pid)

Description

Using i s_Set Al | ocat edl nageMen( ), you can make a memory allocated by a user the active
memory for storing digitised images in it. The allocated memory must be large enough (si ze >=
(width * height * bitspixel / 8))and must always be locked globally (see below). You can
call the i s_AddToSequence() function to add a memory which was set using

i s_Set Al | ocat edl mageMen() to a sequence.

Please make sure to proceed in the following order:
¢ Allocate Memory: HANDLE hgMem = Q obal Al | oc (si ze);
e Lock memory: char* pcMem = (char*) d obal Lock (hghen);

The address of this memory will be passed to the uEye driver. For this, you can use the

i s_Set Al |l ocat edl mageMen() function. In addition, you need to specify the image size, just as
you do when calling i s_Al | ocl mageMen() . 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_Freel mageMent() function. Please note that this does not release the memory. You then need
to make sure that the memory will be released again:

e Unlock memory: d obal Unl ock (hgMen);
e Release Memory: i s_Freel mageMem (hCam pchMem |D);
G obal Free (hghven;

Input Parameters

hCam Camera handle

wi dt h Image width

hei ght Image height

bi t spi xel Image colour depth (bits per pixel)

pcl ngMem Pointer to the starting address of the allocated memory
pi d Returns the ID of this memory.

Return Values

I S SUCCESS Function executed successfully

I'S_NO_SUCCESS General error message

© 2009 IDS Imaging Development Systems GmbH 277



Manual for uEye Cameras V3.50

Related Functions

e is_Allocl mageMen()
e is_Freel mageMen()

e i s_AddToSequence()
e is_Setl mageMen()

i s_Cet Col or Dept h()

i s_GetlngMenPitch()
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5.3.79

is_SetAOl

)

]
USB 2.0
GigE
Syntax
INT is_SetAQ (H DS hCam
I NT type,
I NT* pXPos, | NT* pYPos,
I NT* pW dth, |INT* pHeight)
Description

i s_Set AO () can be used to set the size and position of an area of interest (AOI) within an
image. The following AQOIs can be defined:

¢ Image AOI — display of an image portion
e Auto Brightness AOI — reference area of interest for automatic brightness control
¢ Auto Whitebalance AOI — reference area of interest of automatic white balance control

By default, the window size for auto AOQIs 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 AOIl value (i.e. to maximum size). This means thatit might
be necessaryto setthe AOIs 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 is_SetFrameRate()

e is_SetExposureTime()

o Ifyou are using the uEye's flash function: is_SetFlashStrobe()

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

I'S SET_| MAGEPOS_X_ABS and | S_SET_| MAGEPCS_Y_ABS parameters.
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hCam

type
|'S_SET | MAGE_AQ
I'S GET_I MAGE_AQ
I S_SET_AUTO BRI GHT_AdQ
I S_GET_AUTO BRI GHT_AQ
I S_SET_AUTO WB_Ad
| S_GET_AUTO WB_AQ

pXPos

0. .. XPosMax

| 1'S_SET_I MAGEPCS_X_ABS
pYPos

0. .. YPosMax

| 1'S _SET_I MAGEPCS_Y_ABS
pW dt h
pHei ght

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Related Functions

e is SetlnmagePos()

e is_SetBinning()

e is_SetSubSanpling()

e is_Set Aut oParaneter()

Camera handle

Sets an image AOI.

Returns the current image AOI.

Sets average AOI values for auto gain and auto shutter.
Returns the current auto brightness AOI.

Sets an auto white balance AOI.

Returns the current auto white balance AOI.

Pointer to the horizontal position of the AOI

Returns the current setting when used together with the
| S_GET_... parameters.

Applies the absolute position to the memory as well.

Pointer to the ertical position of the AOI

Returns the current setting when used together with the
| S_GET_... parameters.

Applies the absolute position to the memory as well.

Pointer to the width of the AOI

Returns the current setting when used together with the
| S_GET_... parameters.

Pointer to the height of the AOI

Returns the current setting when used together with the
I'S GET_... parameters.

Function executed successfully

General error message
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5.3.80 is_SetAutoCfglpSetup

L2

GigE GigE

Syntax

INT is_Set AutoCf gl pSetup (I NT i Adapterl D,
const UEYE_ETH AUTOCFG_ | P_SETUP* pSet up,
U NT uStructSi ze)

Description

You can use i s_Set Aut oCf gl pSet up() to set the IP auto configuration properties of a network
adapter. The IP configuration can also be changed using the uEye Camera Manager.

The i s_Set Aut oCf gl pSet up() function is only supported by cameras of the GigE uEye series.

Input Parameters

i Adapterl D Internal adapter ID of the network adapter. It is returned by
the i s_Get Et hDevi cel nf o() function in the
UEYE_ETH ADAPTER | NFO structure.

pSet up Pointer to a UEYE_ETH AUTOCFG | P_SETUP object

uSt ruct Si ze Size of the UEYE_ETH_AUTOCFG | P_SETUP structure in

bytes

Contents of the UEYE_ETH_AUTOCFG_IP_SETUP Structure

UEYE_ETH _ADDR | PV4|i pAut oCf gl pRangeBegi n First IPv4 address of the auto configuration range
UEYE_ETH _ADDR | PV4|i pAut oCf gl pRangeEnd |Last IPv4 address of the auto configuration range

BYTE reserved[ 4] resened

Return Values

| S SUCCESS

I'S | N\VALI D_PARAMETER
|'S_ BAD _STRUCTURE_SI ZE
|'S_CANT_OPEN_DEVI CE

I'S | O REQUEST_FAI LED

Related Functions

e is SetPersistentlpCfg()

e is_GCet Et hDevi cel nfo()

General message indicating successful execution
pSet up is invalid.

The structure size you specified is invalid.

Driver could not be found.

Driver communication failed.
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Code Sample
UEYE_ETH AUTCOCFG | P_SETUP aut ocf gi p;

/1l Specify the | P address 192.168.10. 15 in hexadeci mal fornat
aut ocf gi p. i pAut oCf gl pRangeBegi n. dwAddr = OxCOA80AOF;

/1l Specify the | P address 192.168.10.35 in hexadeci mal fornat
aut ocf gi p. i pAut oCf gl pRangeEnd. dwAddr = OxCOA80A23;

/1 Set |P address
I NT nRet= is_Set Aut oCf gl pSet up( i Adapterld, &autocfgip, sizeof
(UEYE_ETH_AUTOCFG | P_SETUP)) ;
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5.3.81 is_SetAutoParameter

4]

USB 2.0 USB 2.0
GigE GigE
Q = Ata Glance
% ¢ Syntax

e Description
e Input Parameters
e Enable auto controls and return status information

e Adjust auto gain/auto exposure

e Adjust auto white balance

e Pre-defined values for auto gain/auto exposure

e Return Values
e Related Functions
e Code Samples

Syntax

I NT is_Set Aut oParameter (H DS hCam
I 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 Functions for Automatic Image
Control chapter.

e Control is only active as long as the camera is capturing images.
¢ Amanual change of the exposure time and gain settings disables the auto functions.
e When the auto shutter function is enabled, you cannot modify the pixel clock frequency.

e The auto frame rate function is only available when the auto shutter control is on. Auto frame rate
and auto gain cannot be used simultaneously.

e The auto gain function can only be used for cameras with master gain control set. Auto white
balance is only available for cameras with hardware RGB gain control set.

e The sensor's internal auto functions are only supported by the sensor of the UI-122x/522x camera
models. Please also read the notes on using this sensor, which are provided in the
Specifications: Sensors chapter.

Automatic control by the sensor and the software is not possible simultaneously. To use the sensor's
control functionality, disable software control, and vice versa.

Input Parameters

hCam Camera handle
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par am

Configure auto control

= Enable auto controls and return status information

|' S SET_ENABLE_AUTO GAI N

|' S GET_ENABLE_AUTO GAI N

|'S SET_ENABLE_AUTO SENSCR GAI N

|' S GET_ENABLE_AUTO SENSCR GAI N

|' S SET_ENABLE_AUTO SHUTTER

|'S GET_ENABLE_AUTO SHUTTER

I S_SET_ENABLE AUTO_SENSOR
_SHUTTER

|' S GET_ENABLE_AUTO SENSCR
_SHUTTER

|'S SET_ENABLE_AUTO WH TEBALANCE

|'S_ GET_ENABLE_AUTO WH TEBALANCE

|' S SET_ENABLE_AUTO FRANMERATE

|' S GET_ENABLE_AUTO FRANMERATE

|'S_SET_ENABLE_AUTO SENSCR
_ FRAVERATE

Enables / disables the auto gain function.
Control parameter

pval 1 = 1 enables, 0 disables
control

Returns the current auto gain setting. Control

parameter

pval 1 returns the current value

Enables / disables the sensor's internal auto

gain function *. Control parameter

pval 1 = 1 enables, 0 disables
control

Returns the current setting of the sensor's

internal auto gain function *. Control parameter

pval 1 returns the current value

Enables / disables the auto exposure function.

Control parameter

pval 1 = 1 enables, 0 disables
control

Returns the current auto exposure setting.

Control parameter

pval 1 returns the current value

Enables / disables the sensor's internal auto

exposure function. *)_ Control parameter

pval 1 = 1 enables, 0 disables
control

Returns the current setting of the sensor's
internal auto exposure function *. Control
parameter

pval 1 returns the current value

Enables / disables the auto white balance

function. Control parameter

pval 1 = 1 enables, 0 disables
control

Returns the current auto white balance setting.

Control parameter

pval 1 returns the current value

Enables / disables the auto frame rate function.

Control parameter

pval 1 = 1 enables, 0 disables
control

Returns the current auto frame rate setting.

Control parameter

pval 1 returns the current value

Enables / disables the sensor's internal auto
frame rate function. . Control parameter
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|' S GET_ENABLE_AUTO SENSCR
_FRAVERATE

= Adjust auto gain/auto exposure
| S SET_AUTO REFERENCE

|'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 SPEED

|'S_ GET_AUTO SPEED

pval 1 = 1 enables, 0 disables
control

Returns the current setting of the sensor's
internal auto frame rate function *. Control
parameter

pval 1 returns the current value

Sets the setpoint value for auto gain / auto
shutter. Control parameter

pval 1 the setpoint value

(average image
brightness). Independent
of pixel bit depth the
setpoint range is:

0 = black

128 = 50% grey

(default)

255 = white

Returns the setpoint value for auto gain / auto
shutter. Control parameter

pval 1 returns the current
value

Sets the upper limit for auto gain. Control

parameter

pval 1 valid value for gain

(0...100)

Returns the upper limit for auto gain. Control
parameter

pval 1 returns the current
value

Sets the upper limit for auto exposure.
Control parameter

pval 1 valid exposure value (0
sets the value
continuously to max.
exposure)

Returns the upper limit for auto exposure.

Control parameter

pval 1 returns the current
value

Sets the speed value for auto gain / auto

exposure. Control parameter

pval 1 defines the control
speed (0...100)

Returns the speed value for auto gain / auto
exposure. Control parameter

pval 1 returns the current
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|' S SET_AUTO HYSTERESI S

I S_GET_AUTO HYSTERESI S

|'S_GET_AUTO HYSTERESI S_RANGE

|'S SET_AUTO SKI PFRAVES

|' S GET_AUTO SKI PFRAVES

I'S_GET_AUTO_SKI PFRAMES RANGE

|'S_SET_AUTO BRI GHTNESS ONCE

|' S GET_AUTO BRI GHTNESS_ONCE

=l Adjust auto white balance
| S SET_AUTO WB_OFFSET

|'S_GET_AUTO WB_OFFSET

value

Sets the hysteresis for auto gain / auto

exposure. Control parameter

pval 1 defines the hysteresis
value (default: 2)

Returns the hysteresis for auto gain / auto

exposure. Control parameter

pval 1 returns the current
value

Returns range for the hysteresis value.
Control parameter

pval 1 returns the minimum
value

pval 2 returns the maximum
value

Sets the number of frames to be skipped for
auto gain / auto exposure. Control parameter

pval 1 defines the number of
frames to be skipped
(default: 4)

Returns the number of frames to be skipped

for auto gain / auto exposure. Control

parameter

pval 1 returns the current
value

Returns range for the number of frames to be
skipped. Control parameter

pval 1 returns the minimum
value

pval 2 returns the maximum
value

Enables / disables automatic disabling of

auto gain / auto exposure **, Control

parameter

pval 1 = 1 enables, 0
disables control

Returns the automatic disable status of auto
gain / auto exposure **. Control parameter

pval 1 returns the current
value

Sets the offset value for the red and blue
channels. Control parameter

pval 1 defines the red lewel
offset (-50...50)
pval 2 defines the blue lewel

offset (-50...50)
Returns the offset value for the red and blue
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channels. Control parameter

pval 1 returns the red level
offset (-50...50)

pval 2 returns the blue lewel
offset (-50...50)

IS SET_AUTO WB_GAI N_RANGE Sets the gain limits for the auto white balance
function. Control parameter
pval 1 sets the minimum

value
pval 2 sets the maximum
value

I'S GET_AUTO WB_GAI N_RANGE Returns the gain limits for the auto white
balance function. Control parameter
pval 1 returns the minimum

value
pval 2 returns the maximum
value

IS SET_AUTO WB_SPEED Sets the speed value for the auto white
balance. Control parameter
pval 1 defines the control

speed (0...100)

I S_GET_AUTO WB_SPEED Returns the speed value for the auto white
balance. Control parameter
pval 1 returns the current

value

I S SET_AUTO WB_HYSTERESI S Sets the hysteresis for auto white balance.
Control parameter
pval 1 defines the hysteresis

value (default: 2)

I'S GET_AUTO WB_HYSTERESI S Returns the hysteresis for auto white
balance. Control parameter
pval 1 returns the current

value

I S GET_AUTO WB_HYSTERESI S_RANGE Returns range for the hysteresis value. Control
parameter
pval 1 returns the minimum

value
pval 2 returns the maximum
value

IS SET_AUTO WB_SKI PFRANVES Sets the number of frames to be skipped for
auto white balance. Control parameter
pval 1 defines the number of

frames to be skipped
(default: 4)

IS GET_AUTO WB_SKI PFRANVES Returns the number of frames to be skipped
for auto white balance. Control parameter
pval 1 returns the current

value

I S GET_AUTO WB_SKI PFRAMES RANGE Returns range for the number of frames to be
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skipped. Control parameter

pval 1 returns the minimum
value
pval 2 returns the maximum
value
I S SET_AUTO WB_ONCE Enables / disables automatic disabling of auto
white balance *¥. Control parameter
pval 1 = 1 enables, 0
disables control
IS GET_AUTO WB_ONCE Returns the automatic disable status of auto
white balance *¥. Control parameter
pval 1 returns the current
value

=1 Pre-defined values for auto gain/auto exposure
For parameters pval 1 and pval , NULL must be passed.

|' S DEFAULT_AUTO BRI GHT _REFERENCE Default setpoint value for auto gain /
exposure

I'S M N_AUTO BRI GHT _REFERENCE Minimum setpoint value for auto gain /
exposure

I S_MAX_AUTO BRI GHT_REFERENCE Maximum setpoint value for auto gain /
exposure

I S DEFAULT_AUTO_SPEED Default value for auto speed

IS MAX_AUTO SPEED Maximum value for auto speed

- Pre-defined values for auto white balance
For parameters pval 1 and pval , NULL must be passed.

| S DEFAULT WB_OFFSET Default value for auto white balance offset

IS MN WB OFFSET Minimum value for auto white balance offset

IS MAX_WB_OFFSET Maximum value for auto white balance offset

| S DEFAULT_AUTO WB_SPEED Default value for auto white balance speed

IS M N_AUTO WB_SPEED Minimum value for auto white balance speed

I S MAX_AUTO WB_SPEED Maximum value for auto white balance speed
pval 1 Control parameter, can have a variable

value depending on the corresponding
auto function (see below)

pval 2 Control parameter, can have a variable
value depending on the corresponding
auto function (see below)

*) Not supported by all sensors (see info boxabove)
**) Not available when the sensor's internal controls are activated
Return Values

I S_SUCCESS Function executed successfully

I S_NO_SUCCESS General error message
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Related Functions

is_Get Aut ol nfo()

i s_Set Har dwar eGai n()
i s_Set HW=i nFact or ()
i s_Set Exposur eTi nme()
i s_Set FraneRat e()

is_Set AQ ()

Code Samples

/I Enabl e auto gai n:
doubl e dEnable = 1;
int ret = is_SetAutoParaneter (hCam,|S SET ENABLE AUTO GAI N, &dEnable, 0);

/1 Set brightness setpoint value to 128:
doubl e nominal = 128;
int ret = is_SetAutoParaneter (hCam|S SET AUTO REFERENCE, &noninal, 0);

// Return shutter control limt:
doubl e maxShutter;
int ret = is_SetAutoParaneter (hCam |S GET_AUTO SHUTTER MAX, &maxShutter, 0);
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5.3.82 is_SetBadPixelCorrection

)

i

USB 2.0
GigE

Syntax
I NT i s_SetBadPi xel Correction (H DS hCam | NT nEnable, INT threshol d)

Description

i s_Set BadPi xel Correction() enables / disables the software correction of sensor hot pixels.

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.

| S BPC ENABLE_USER Enables software correction based on user-defined values.

First, the i s_Set BadPi xel Correcti onTabl e() function
must be called.

I S GET_BPC_MXDE Returns the current mode.
| S GET_BPC_THRESHOLD Returns the current threshold value.
threshol d Currently not used

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Current mode when used in connection with

| S GET_BPC_MCDE

Current threshold value when used in connection with
| S GET_BPC_THRESHOLD

Related Functions

e is_LoadBadPi xel CorrectionTabl e()
e is_SaveBadPi xel Correcti onTabl e()
e i s SetBadPi xel CorrectionTabl e()
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5.3.83 is_SetBadPixelCorrectionTable

O

-

Syntax

USB 2.0

GigE

I NT i s_SetBadPi xel Correcti onTabl e (H DS hCam | NI nMbde, WORD* pLi st)

Description

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 Corr ecti on() . 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 Y1 X2

Y2

X3 Y3

Input Parameters
hCam
nMbde
|'S_SET_BADPI XEL_LI ST

'S GET_LIST_SIZE

|' S GET_BADPI XEL_LI ST

pLi st

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Number of coordinates in the list

when used together with
|'S GET_LIST_SIZE

Related Functions

Camera handle

Sets a new user-defined list.

The pLi st parameter points to a list which has the format
described abowe.

Returns the number of pixel coordinates included in the
user-defined list.

Copies the user-defined list to the pLi st parameter. Make
sure to allocate the memory accordingly.

Pointer to the starting address of the hot pixel table

Function executed successfully

General error message

e is_LoadBadPi xel CorrectionTabl e()

e is_SaveBadPi xel CorrectionTabl e()

e is_Set BadPi xel Correction()
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Code Sample

WORD *pList = NULL;
/1 Nunber of coordinates in the |ist
DWORD nCount = i s_Set BadPi xel CorrectionTabl e (hCam |S_GET_LIST_SIZE, NULL);

/1 Allocate nenory for the entire |ist
pList = new WORD] 1 + 2*nCount ];

/1 Read out Iist
i s_SetBadPi xel CorrectionTabl e (hCam |S_GET_BADPI XEL_LI ST, pList);

/'l Release the list again
del ete [] pList;
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5.3.84 is_SetBinning

Syntax

)

i

USB 2.0
GigE

INT is_SetBinning (HDS 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 Specifications: Sensors 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.

keep the defined camera settings:
e is_SetFrameRate()

o is_SetExposureTime()

Changes to the image geometry or pixel clock affect the value ranges of the frame rate and exposure
time. After executing is_SetBinning( ) , calling the following functions is recommended in order to

o Ifyou are using the uEye's flash function: is_SetFlashStrobe()

Input Parameters

hCam

node
I'S Bl NNI NG_DI SABLE
I'S_BI NNI NG_2X_VERTI CAL
I'S_BI NNI NG 3X_VERTI CAL
I'S Bl NNI NG 4X_VERTI CAL
I'S Bl NNl NG _6X_VERTI CAL
I'S_BI NNI NG_2X_HORI ZONTAL
I'S_BI NNI NG 3X_HORI ZONTAL
I'S Bl NNI NG 4X_HORI ZONTAL
I'S Bl NNI NG_6X_HORI ZONTAL
|'S_GET_BI NNI NG

|'S GET_BI NNl NG FACTCR
_VERTI CAL

Camera handle

Disables binning.

Enables vertical binning with factor 2.
Enables wertical binning with factor 3.
Enables vertical binning with factor 4.

Enables vertical binning with factor 6.

Enables horizontal binning with factor 2.
Enables horizontal binning with factor 3.
Enables horizontal binning with factor 4.

Enables horizontal binning with factor 6.

Returns the current setting.

Returns the vertical binning factor.
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|'S GET_BI NNl NG FACTCR
_ HORI ZONTAL

| S_GET_SUPPORTED BI NNI NG
|'S_ GET_BI NNI NG TYPE

Return Values

| S SUCCESS
I'S_NO_SUCCESS

Returns the horizontal binning factor.

Returns the supported binning modes.

Indicates whether the camera uses colour-proof binning (
I'S_BI NNl NG_COLOR) or not.
(1'S_BI NNI NG_MONO)

Function executed successfully

General error message

Current setting when used together with

|'S_ GET_BI NNI NG

|'S_ GET_BI NNl NG_FACTOR VERTI CAL
|'S GET_BI NNl NG_FACTOR HORI ZONTAL

When used with
'S GET_BI NNI NG TYPE

When used with
| S GET_SUPPORTED BI NNI NG

Related Functions

i s_Set SubSanpl i ng()
i s_Set AQ ()

e is_SetlmgePos()

e is_SetPixel dock()

Returns IS_BINNING_COLOR if the camera uses
colour-proof subsampling; otherwise,
IS_BINNING_MONO is returned.

Returns the supported subsampling modes linked by
logical ORs.
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5.3.85 is_SetBlICompensation

)

]
USB 2.0 USB 2.0
GigE GigE
Syntax

I NT i s_SetBl Conpensation (H DS hCam
I NT nEnabl e, INT offset, INT reserved)

Description

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.

A 'y
BL BL
/-\/ > > >
_ t _ t _ t
Figure 118: Black level Figure 119: Black level Figure 120:
correction - Auto correction - Auto + offset ~ Schwarzwert-Korrektur nur

Offset
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Input Parameters
hCam
nEnabl e

|' S BL_COVPENSATI ON_Di SABLE

| S BL_COVPENSATI ON_ENABLE

|'S_GET_BL_COMPENSATI ON

|'S GET_BL_OFFSET

|'S GET_BL_DEFAULT MODE

| S GET_BL_DEFAULT OFFSET
| S GET_BL_SUPPORTED MODE

I S_| GNORE_PARAMETER

of f set

I'S_| GNORE_PARAMETER

reserved

Return Values
I S _SUCCESS
I S NO SUCCESS

Supported modes

Camera handle

Disables automatic black level correction. The of f set
value is used as black level instead. This mode is only
supported by sensors of the Ul-154x/554x series.

Enables automatic black level correction. The of f set
value is added to the automatic black level value.

Returns the current mode.

Returns the currently set value for of f set .
Returns the default mode.

Returns the default value for of f set .

Returns the supported modes.
Possible values:

| S BL_COVPENSATI ON ENABLE
The sensor supports automatic black level correction.

I'S BL_COVPENSATI ON_OFFSET
For the sensor used, it is also possible to set the
of f set manual.

The nEnabl e parameter is ignored.

Contains the offset value used for compensation. Valid
values are between 0 and 255.

The of f set parameter is ignored.

Resened. 0 must be passed.

Function executed successfully

General error message

when used together with I S GET_BL_SUPPORTED MCDE

Current mode

when used together with | S_GET_BL_COVPENSATI ON

Current offset

when used together with | S GET_BL_OFFSET
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5.3.86 is_SetCameralD

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_SetCaneral D (H DS hCam | NT nlD)

Description
Using i s_Set Caner al 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 Canera() function.

The camera ID is stored in the non-wolatile memory of the camera. The factory default camera ID
is 1. The camera ID can also be changed in the Camera Manager.

Input Parameters

hCam Camera handle
nl D
1...254 New camera ID
IS GET_CAMERA | D Returns the current ID.

Return Values

I S SUCCESS Function executed successfully
I' S NO _SUCCESS General error message
Current ID

when used together with | S GET_CAMERA | D

Related Functions

e is_InitCanera()
e is_GCet Caneral nfo()
e is_CaneraStatus()
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5.3.87

is_SetCameralLUT

()

GigE GigE

Syntax

I NT i s_SetCaneralLUT (H DS hCam
U NT Mode, U NT Nunber OfFEntri es,
doubl e* pRed_QGrey, doubl e* pGeen, double* pBlue)

Description

Using i s_Set Caner aLUT(), you can enable a hardware LUT for Gige uEye HE cameras. This LUT
which will be applied to the image in the camera. A number of predefined LUTs are available.
Alternatively, you define your own LUT. It is possible to define a LUT without enabling it at the
same time. You can query the current LUT used by the camera by calling the i s_Get Caner aLUT
()_function.

Each look-up table (LUT) for the uEye contains modification values for the image brightness and
contrast parameters. When a LUT is used, each brightness value in the image will be replaced by
a value from the table. LUTs are typically used to enhance the image contrast or the gamma
cune. The values must be in the range between 0.0 and 1.0. A linear LUT containing 64
equidistant values between 0.0 and 1.0 has no effect on the image.

For further information on LUTSs, please refer to the LUT properties section of the uEye Demo
chapter.

The i s_Set Caner aLUT() function is only supported by cameras of the GigE uEye series.

Input Parameters

hCam Camera handle
Mode These modes can be linked by a logical OR.
I S CAMERA LUT | DENTI TY Predefined LUT, linear LUT, no image modifications
| S CAMERA LUT_NEGATI V Predefined LUT, inverts the image.
| S CAVERA LUT G .OM Predefined LUT, false-colour display of the image
IS CAMERA LUT_GL.ON2 Predefined LUT, false-colour display of the image
| S CAMERA LUT_ASTROL Predefined LUT, false-colour display of the image
| S CAMERA LUT_RAI NBOM Predefined LUT, false-colour display of the image
| S CAVERA LUT_NAP1 Predefined LUT, false-colour display of the image
IS CAMERA LUT_COLD HOT Predefined LUT, false-colour display of the image
I S CAMERA LUT_SEPI C Predefined LUT, uses sepia toning for colouring the
image.
I S CAMERA LUT_ONLY_RED Predefined LUT, shows only the red channel of the image.
I S CAMERA LUT_ONLY_GREEN Predefined LUT, shows only the green channel of the
image.
IS CAVERA LUT_ONLY_BLUE Predefined LUT, shows only the blue channel of the
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| S SET_CAMERA LUT VALUES

| S ENABLE_CAMERA LUT

| S_ ENABLE_RGB_GRAYSCALE

Nunber Of Entri es
IS CAMERA LUT 64

pRed_G ey

pG een
pBl ue

Structure of the Knee Point Arrays

image.
Applies the LUT values.

Enables the LUT. If no other LUT has been defined, the
system sets the linear LUT as specified by
| S CAMERA LUT | DENTI TY.

The camera converts a colour image to a greyscale
image.

Indicates the number of knee points used.

Defines a LUT with 64 knee points. This results in 32
sections with a start and end point each.

Array containing the values for the LUT red channel or the
LUT greyscale channel (GigE uEye SE cameras).

Array containing the values for the LUT green channel.
Array containing the values for the LUT blue channel.

The Red_G ey, G een and Bl ue arrays contain doubl e values between 0. 0 and 1. 0. The array
size must correspond exactly to the value predefined by Nunber O Entri es (64 or 128). For
monochrome cameras, the Gr een and Bl ue parameters are ignored.

The GigE uEye SE color and monochrome cameras ignore the G een and Bl ue parameters.
GigE uEye HE cameras use all three parameters: Red_G ey, G een and Bl ue. If you set all three

parameters to the same value for GigE

uEye HE monochrome cameras, the LUT cune creates a

monochrome output image. Assigning different values to the three parameters will result in false-

color representation.

Return Values

| S_SUCCESS

'S NO_SUCCESS
I'S_NOT_SUPPORTED

Related Functions
e is_CetCanmeralUT()

Code Sample

/1 Enabl e the | atest LUT set
I NT nRet;
nRet = is_Set CanmeralLUT (hCam

Function executed successfully
General error message

This function is not supported by the current camera.

I'S ENABLE_CAMERA LUT,
I'S CAMERA LUT_64,
NULL, NULL, NULL)

/1 Set the LUT default "d owl" and enable it

I NT nRet;

doubl e Red[| S_CAMERA LUT_64] ;
doubl e Green[| S_CAMERA LUT_64];
doubl e Bl ue[ | S_CAMERA LUT_64];

nRet = is_Set CaneralLUT (hCam
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|'S ENABLE_CAMERA LUT |

I'S SET_CAMERA LUT_VALUES |
IS CAMERA LUT_G.OAM,

I S CAMERA LUT_64,

&Red, &G een, &Blue );
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5.3.88

is_SetColorConverter

)

i

USB 2.0
GigE

Syntax

I NT i s_SetCol orConverter (H DS hCam | NT Col or Mode, | NT Convert Mde)

Description

Using i s_Set Col or Convert er, you can select the type of Bayer conversion for colour cameras.
Software conwversion is done on the PC, while hardware conversion (Gigabit Ethernet uEye only) is
done in the camera. 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: Colour Filters
chapter.

Hardware conversion is only supported by GigE uEye cameras.

While free run mode is active, you cannot change the colour conversion type. To do so, you must first
stop the capturing process using i s_St opLi veVi deo() or setthe camera to trigger mode (see also

i s_Set External Tri gger()).

Input Parameters
hCam
Col or Mbde

Convert Mode
IS CONV_MODE _SCOFTWARE 3x3

|'S_CONV_MODE_SOFTWARE._5x5
|'S_CONV._MODE_HARDWARE. 3x3

Return Values

I S SUCCESS

I S NO SUCCESS

| S CAPTURE_RUNNI NG

|'S_| NVALI D_PARAMETER
I'S_| NVALI D_COLOR_FORVAT

Camera handle

Colour mode for which the conwerter is to be set.

For a list of all available colour formats and the associated
input parameters, see the Appendix: Colour and Memory
Formats section.

Conversion mode selection

Software conversion using the standard filter mask
(default)

Software conversion using a large filter mask

Hardware conversion using the standard filter mask (GigE
uEye only)

Function executed successfully
General error message

This function cannot be executed since the camera is
currently in live operation

The Convert Mode parameter is invalid or not supported

The Col or Mode parameter is invalid or not supported
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Related Functions

e is GetCol or Converter()
e is_Set Col or Mbde()
e is_Convertlnmage()
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5.3.89 is_SetColorCorrection

)

i

USB 2.0
GigE

Syntax
INT is_SetColorCorrection (H DS hCam |INT nEnabl e, doubl e* factors)

Description

For colour cameras, i s_Set Col or Correcti on() enables colour correction in the uEye driver. This
enhances the rendering of colours for cameras with colour sensors. Colour correction is a digital
correction based on a colour matrix which is adjusted individually for each sensor.

If you perform Bayer conwersion for GigE uEye HE colour cameras in the camera itself, colour
conversion will automatically also take place in the camera.

After changing this parameter, perform manual or automatic white balancing in order to obtain correct
colour rendering (see also i s_Set Aut oPar anet er () ).

Input Parameters

hCam Camera handle

nEnabl e

| S CCOR _ENABLE_NORVAL Enables simple colour correction. This parameter
replaces | S CCOR_ENABLE.

I'S_CCOR_ENABLE_B®&A0_ENHANCED Enables colour correction for cameras with optical IR filter
glasses of the BG40 type.

I'S CCOR_ENABLE_HQ ENHANCED  Enables colour correction for cameras with optical IR filter
glasses of the HQ type.

I S CCOR DI SABLE Disables colour correction.
| S GET_CCOR_MIDE Returns the current setting.

IS GET_SUPPORTED_CCOR_MODE  |Returns all supported colour correction modes. See the
Return Values section.

| S GET_DEFAULT_CCOR_MODE Returns the default colour correction mode.

factors Currently not used
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Return Values
I S _SUCCESS
I S NO SUCCESS

Current setting when used together with
'S GET_CCOR MODE

When used together with
| S GET_SUPPORTED OCOR MCDE

When used together with
| S GET_DEFAULT CCOR MODE

Related Functions

e is_Set Col orConverter()
e is_Set Col or Mbde()
e is_Set Aut oPar anet er ()

Function executed successfully

General error message

When used for colour cameras and together with
| S GET_SUPPORTED_CCOR_MODE, this parameter

returns the supported values linked by a logical OR:

| S COOR_ENABLE_NORVAL
| S COOR_ENABLE_BGA0_ENHANCED
| S COOR ENABLE_HQ ENHANCED

When used for monochrome cameras, the system
returns 0.

When used for colour cameras and together with
I S GET_DEFAULT_CCCOR_MODE, this parameter
returns the default colour correction mode:

| S OCOR _ENABLE NORMAL

| S COOR ENABLE_HQ ENHANCED.

When used for monochrome cameras, the system
returns O.
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5.3.90

is_SetColorMode

USB 2.0
GigE

Syntax

)

i

USB 2.0
GigE

INT i s_SetCol orMde (H DS hCam | NT Mode)

Description

i s_Set Col or Mbde() sets the colour 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 colour mode. When images are transferred directly to
the graphics card memory, make sure that the display settings match the colour mode settings.
Otherwise, the images will be displayed with altered colours or are not clearly visible.

For the RGB16 and RGB15 data formats, the MSBs of the internal 8-bit R, G and B colours are used.

Input Parameters

hCam
Mode

| S CM BAYER RGL6
| S CM BAYER RGL2
| S CM BAYER RGB

| S CM MONOL6

| S CM MONOL2

'S CM MONGS

| S CM RGB10V2_PACKED
| S OM RGBA8_PACKED

| S CM RGBY8_PACKED

| S_OM RGB8_PACKED

| S OM BGRLOV2_PACKED

| S CM BGRAS_PACKED

| S_OM BGR8_PACKED

| S_CM BGRYS_PACKED

Camera handle

Colour mode to be set

For a list of all available colour formats and the associated
input parameters, see the Appendix: Colour and Memory
Formats section.

Raw Bayer (16)
Raw Bayer (12)
Raw Bayer (8)
Greyscale (16)
Greyscale (12)
Greyscale (8)
RGB30 (10 10 10)
RGB32 (8 8 8)
RGBY (8 8 88)
RGB24 (8 8 8)
BGR30 (10 10 10)
BGR32 (8 8 8)
BGR24 (8 8 8)
BGRY (8 8 8)
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| S OM BGR565_PACKED BGR16 (56 5)

| S_CM BGR555_PACKED BGR15 (5 55)

| S_OM UYVY_PACKED UYVY (888 8)

| S_CM UYVY_MONO_PACKED UYVY (8 8 8 8)

| S CM UYVY_BAYER PACKED UYVvY (8 8 8 8)

| S_CM CBYCRY_PACKED CbYCrY (8 8 8 8)

| S GET_COLOR _MODE Returns the current setting.

Return Values

I S SUCCESS Function executed successfully
I S_NO _SUCCESS General error message

Current setting when used together with
IS GET_COLCR_MODE

Related Functions

e is_SetDi splayMdde()

i s_Set Col or Converter()

i s_SetCol orCorrection()
i s_Get Col or Dept h()

e is_Allocl mageMem()
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5391 is_SetConvertParam

O

i

USB 2.0
GigE

Syntax

I NT i s_Set ConvertParam (H DS hCam
BOOL Col or Correcti on,
I NT Bayer Conver si onMbde, | NT Col or Mode, | NT Ganmma,
doubl e* Wi t eBal anceMul tipliers)

Description

Using i s_Set Convert Par an( ), you can set the parameters for converting a raw Bayer image to a
colour image. To conwert the image, use the i s_Convert | mage() function.

Input Parameters

hCam

Col or Correction

Bayer Conver si onMbde

IS SET_BAYER CV_BETTER
| S SET_BAYER CV_BEST
Col or Mode

Ganmma

Wi t eBal anceMul tipliers

Return Values

I S_SUCCESS
I'S_NO_SUCCESS

IS | NVALI D_COLOR _FORMAT
I'S I NVALI D_PARAVETER

Related Functions

e is_Convertlmge()
e is_Set Col or Mbde()
e is_Set Col orConverter()

Camera handle

Enables / disables colour correction.
Sets the Bayer conversion mode.
Better quality

Optimum quality (higher CPU load)

Sets the colour mode for the output image.

For a list of all available colour formats and the associated
input parameters, see the Appendix: Colour and Memory
Formats section.

Gamma value multiplied by 100. Range: [1...1000]

Pointer to an array containing the red, green and blue gain
values

Function executed successfully
General error message
Invalid Col or Mode parameter

Other invalid parameter.
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Code Sample

Conwersion 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;

/'l Create raw Bayer test inmmge
is_AlloclmgeMem (hCam 256, 256, 8, &pcSource, &nl DSource);
is_Inquirel nageMem (hCam pcSource, nlDSource, &X , &Y, &nBits, &nPitch);
for (int j = 0; j<nY; j++)
{
for (int i =0; i<nX i++)
{

}

pcSource[i + ) * nPitch] =1i;
}

/'l Define conversion paraneters (exanple)
INT Gamma = 120;
doubl e rgbGains[ 3];

rgbhGins[0] = 1.0 ; // Red channel gain
rgbhGains[1] = 3.0 ; // Geen channel gain
rgbhGains[2] = 1.0 ; // Blue channel gain

char* pcDest; // Pointer to the newy allocated i mage nenory
INT nIDDest; // ID of the newly allocated i mage nenory

/1 Set conversion paraneters
nRet = is_Set ConvertParan{hCam TRUE, |S_SET BAYER CV_BETTER |S SET_CM RGB24,
Gama, rgbGains);

/1 Convert inmage

if (nRet == | S_SUCCESS)
{

pcDest = NULL;

i s_Convertlmage(hCam pcSource, nlDSource, &pcDest, &nlDDest, 0);
}

/'l Rel ease allocated i nage nenory
i s_Freel nageMem (hCam pcSource, nl DSource);
is Freel mageMem (hCam pcDest, nlDDest);

© 2009 IDS Imaging Development Systems GmbH 308



5.3.92 Function Descriptions. is_SetDisplayMode

5.3.92 is_SetDisplayMode

L2

USB 2.0
GigE

Syntax
INT i s_SetDisplayMde (H DS hCam | NT Mbde)

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 owverlays, you can use the Direct3D mode. This mode is not supported by
all graphics cards. The graphics card must have sufficient extended memory because Direct3D
mode requires additional memory up to the size needed for the current screen resolution.

For further information on the display modes of the uEye camera, see the How To Proceed: Image
Display section.

We recommend that you call the following functions exclusively from a single thread in order to avoid
unpredictable behaviour of the application.

e is InitCanera()
e is_SetDi spl ayMde()
e is_ExitCanera()

See also Programming: Thread Programming.

Input Parameters

hCam Camera handle
Mbde
IS SET_ DM DI B Captures an image in system memory (RAM). Using
i s_Render Bi t map(), you can define the image display
(default).
I S_SET_DM DI RECT3D Image display in Direct3D mode
I'S_SET_DM DI RECT3D | Monochrome image display in Direct3D mode
| S SET_DM MONO
I'S_GET_DI SPLAY_MODE Returns the current setting.

The new Direct3D mode completely replaces the BackBuffer and Owverlay Surface display
modes from DirectDraw. It is advisable not to use these modes any longer (see also Obsolete
Functions). To activate the obsolete modes, do the following:

Mode
I S SET_DM DI RECTDRAW | Image display in DirectDraw BackBuffer mode
| S SET_DM BACKBUFFER
| S_SET_DM DI RECTDRAW | Image display in DirectDraw Owerlay Surface mode

| S SET_DM ALLOW OVERLAY
| S SET_DM ALLOW SCALI NG Real-time scaling in Overlay Surface mode
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Return Values

I S_SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Current setting when used together with
| S GET_DI SPLAY_MODE

Related Functions

e is_RenderBitmap()
e i s_Set Col or Mode()
e is_DirectRenderer()

Code Sample

i s_Set Di spl ayMbde (hCam Mode);

//Bitmap node (inmges are digitised and stored in system nenory):
Mbde = IS SET_DM DI B

/1 Direct 3D node
Mode = IS _SET_DM DI RECT3D

Sample Programs

e UEyeOM (C++)
¢ UEye VB Simple Demo (VB6)
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5.3.93 is_SetDisplayPos

L2

USB 2.0
GigE
Syntax
INT is_SetDisplayPos (H DS hCam |INT x, INT vy)

Description

i s_Set Di spl ayPos() allows you to mowve an area of interest when rendering images using
i s_Render Bi t map() . This does not alter the image memory contents.

Input Parameters

hCam Camera handle
X Offset in x direction
y Offset in y direction

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Related Functions

i s_Set | magePos()

is Set AQ ()

i s_Render Bi t map()

i s_Set Di spl ayMbde()
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5.3.94

is_SetEdgeEnhancement

O

i

USB 2.0
GigE

Syntax
I NT i s_Set EdgeEnhancenent (H DS hCam | NT nEnabl e)

Description

i s_Set EdgeEnhancenent () enables a software edge filter. Due to Bayer format colour conversion,
the original edges of a colour image may easily become blurred. By enabling the digital edge filter,
you can optimise edge representation. This function causes a higher CPU load.

If you perform Bayer conversion for GigE uEye HE colour cameras in the camera itself, edge
enhancement will automatically also take place in the camera. In this case, the CPU load will not
increase.

Input Parameters

hCam Camera handle

nEnabl e
I 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

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Current setting when used together with
| S _GET_EDGE_ENHANCEMENT

Related Functions

e i s_Set Col or Mode()
e is_Set Col orConverter()
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5.3.95 is_SetErrorReport

)

L

USB 2.0
GigE

Syntax
INT is_SetErrorReport (H DS hCam | NT Mbde)

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 dialogue box. Cancelling the dialogue box
disables the error report. Even with disabled error reporting, you can still query errors using the

is_GetError() function.

i s_SetErrorReport() can be called before callingis_InitCanera().
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 initialised yet
Mbde

IS Dl SABLE_ERR REP Disables error reporting.

I S ENABLE_ERR REP Enables error reporting.

Return Values
| S SUCCESS Function executed successfully
I' S NO _SUCCESS General error message

Current setting when used together with
| S GET_ERR_REP_MODE

Related Functions

e is GetError()

e is_CetCaptureErrorlnfo()
e is_CaneraStatus()
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5.3.96

is_SetExposureTime

)

L

USB 2.0
GigE

Syntax
I NT i s_Set ExposureTine (H DS hCam doubl e EXP, doubl e* newEXP)

Description

Using i s_Set Exposur eTi ne(), 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 neweEXP parameter.

In free-running mode (i s_Capt ur eVi deo() ), any modification of the exposure time will only

become effective when the next image but one is captured. In trigger mode (
i s_Set External Tri gger () ), 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 Specifications: Sensors chapter.

Newer driver versions sometimes allow an extended value range for the exposure time setting. We
recommend to query the value range everytime and set the exposure time explicitly.

The use of the following functions will affect the exposure time:

i s_Set Pi xel d ock()

i s_Set Opti nmal Carer aTi mi ng()

i s_Set FrameRat e() (ifthe newimage duration is shorter thatthe exposure time)

is_Set AD () (ifthe image size is changed)

e is_Set SubSanpling()

e is_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 me() again

after such changes.

Input Parameters

hCam Camera handle

EXP New desired exposure time
For EXP=0. 0, the exposure time is 1/frame rate.

| S GET_EXPOSURE Tl ME Returns the current exposure time in the neweExP
parameter.
| S GET_DEFAULT_EXPOSURE Returns the default exposure time.

I'S SET_ENABLE AUTO SHUTTER Enables the auto exposure function.

newEXP Returns the exposure time actually set.

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message
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Related Functions

i s_Get Exposur eRange()

i s_Set FraneRat e()

i s_Set Pi xel d ock()

i s_Set Opti mal Caner aTi mi ng()
i s_Set Aut oPar anet er ()

i s_Set Har dwar eGai n()
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5.3.97 is_SetExternalTrigger

Syntax

INT is_SetExternal Trigger (H DS hCam

Description

Using i s_Set Ext ernal Tri gger (), you can activate the trigger mode. If the camera is in standby

)

i

USB 2.0
GigE

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_Fr eezeVi deo() is called, or
a continuous triggered capture is started when i s_Capt ur eVi deo() is called. In hardware trigger

I NT nTri gger Mode)

mode, you can use the i s_For ceTri gger () command to trigger an image capture even if no

electric signal is present.

When you disable the trigger functionality, you can statically query the signal lewvel at the trigger
input. This option causes the camera to change to freerun mode.

For further information on the image capture modes of the uEye camera, see the How To Proceed:

Image Capture section.

on the falling edge.

For hardware reasons, the board-level versions of the USB uEye LE cameras can only be triggered

Input Parameters
hCam
nTri gger Mode
| S_SET_TRI GGER_OFF
IS SET_TRIGGER H _LO
IS SET_TRIGGER LO HI
I'S SET_TRIGEER H _LO SYNC

'S SET_TR GGER LO H _SYNC

|'S SET_TRI GGER_SOFTWARE

| S GET_EXTERNALTRI GGER
|' S GET_TRI GGER_STATUS

Camera handle
Trigger mode
Off

Hardware trigger
Hardware trigger

Freerun sync./
hardware trigger *

Freerun sync./
hardware trigger *

Software trigger

Trigger event
Falling signal edge
Rising signal edge

Falling signal edge

Rising signal edge

Call of i s_FreezeVi deo() (single
frame mode)

Call of i s_Capt ur eVi deo()
(continuous mode)

Returns the trigger mode setting

Returns the current signal lewvel at the trigger input
I'S_GET_SUPPORTED_TRI GGER_MIDE Returns the supported trigger modes
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*) The freerun synchronisation mode is currently only supported by the Ul-146x/546x series sensors.

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Current setting when used together with
| S GET_EXTERNALTRI GCER

When used with Returns the current signal lewvel at the trigger input
| S GET_TRI GGER_STATUS
When used with Returns the supported modes linked by logical ORs

| S GET_SUPPORTED TRl GGER_MCDE

Related Functions

e is_CaptureVideo()
e is_FreezeVi deo()

e is_ForceTrigger()
is_SetTriggerCounter()
is_SetTriggerDel ay()

i s_Set Fl ashStrobe()

Code Sample

[/ Enabl e trigger node and set high-active flash node.
is_SetExternal Trigger (hCam 1S _SET_TRI GGER_SOFTWARE) ;
i s_SetFlashStrobe (hCam |S_SET_FLASH H _ACTI VE, 0);
is_FreezeVideo (hCam IS WAIT);

Sample Programs

e UEye Simple Trigger (C++)
e UEye IO (C++)
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5.3.98 is_SetFlashDelay

Syntax

INT is_SetFlashDelay (H DS hCam ULONG ul Del ay,

Description

ULONG ul Dur at i on)

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. In addition, it is possible, for a camera with global shutter
sensors, 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 Output (Flash/Strobe) and Shutter Methods

chapters.

Input Parameters
hCam
ul Del ay

|'S GET_FLASH DELAY
|'S GET_FLASH DURATI ON

'S GET_M N_FLASH DELAY

I'S GET_M N_FLASH DURATI ON

|'S_ GET_MAX_FLASH DELAY

|'S_ GET_MAX_FLASH DURATI ON

|' S GET_FLASH DELAY GRANULARI TY

|'S GET_FLASH DURATI ON_GRANULARI TY

ul Dur ati on

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Current setting when used together with
| S GET_FLASH DELAY
| S GET_FLASH DURATI ON

Related Functions

i s_Set Fl ashStrobe()

i s_Cet d obal Fl ashDel ays()
i s_SetExternal Trigger()
is_SetTriggerDel ay()

Camera handle

Time by which the flash start is delayed (in ps),
default = 0

Returns the currently set delay time.

Returns the currently set flash duration.

Returns the minimum value for the delay.

Returns the minimum value for the flash duration.
Returns the maximum value for the delay.

Returns the maximum value for the flash duration.
Returns the increment of the adjustable delay time.

Returns the increment of the adjustable flash
duration.

Time during which the flash is on (in us).

If 0 is passed, the flash output will be active until
the end of the exposure time.

Function executed successfully

General error message
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5.3.99 is_SetFlashStrobe

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_SetFlashStrobe (H DS hCam

Description

O

I NT nMode, | NT nLine)

i s_Set Fl ashStrobe() enables / disables the flash output of the uEye camera. In addition, you
can set the active lewel (high or low). By default, the strobe is set to high-active. Alternatively, the
strobe output can be used statically as a digital output.

You can set the duration of the flash and the flash delay using the i s_Set Fl ashDel ay() function.
In order to obtain precise synchronization of flash output and exposure time, we recommend to
use the values returned by the i s_Get A obal Fl ashDel ays() function for flash delay and duration.

output with the start of sensor exposure.

When you are using the uEye'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 synchronise the internal timing settings of the flash

Input Parameters

hCam
nMbde
IS SET_FLASH OFF
|' S SET_FLASH LO ACTI VE

|'S SET_FLASH H _ACTI VE

|' S SET_FLASH LO ACTI VE_FREERUN

|'S SET_FLASH H _ACTI VE_FREERUN

|'S SET_FLASH H GH
|'S SET_FLASH LOW
| S_GET_FLASHSTROBE_MODE
I'S SET_FLASH 10 1

I'S SET_FLASH 10 2

| S GET_SUPPORTED FLASH | O

nLi ne

Camera handle

Disables the strobe output.

Sets the strobe output to low-active (trigger mode
only).

Sets the strobe output to high-active (trigger mode
only).

Sets the strobe output to low-active (freerun mode
only).

Sets the strobe output to high-active (freerun mode
only).

Sets the strobe output statically to high.
Sets the strobe output statically to low.
Returns the current mode.

Enable additionally the flash functions for GPIO port
1

Enable additionally the flash functions for GPIO port
1

Returns the supported flash-enabled I/O ports

Currently not used.
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Return Values

I S_SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Current setting when used together with
| S GET_FLASHSTROBE MODE

When used with The system returns the supported modes linked by a
| S GET_FLASHSTROBE_MODE logical OR.

Related Functions

e is_SetFl ashDel ay()

e is_SetTriggerDelay()

e is_Cetd obal Fl ashDel ays()
i s_Set External Trigger()

i s_CaptureVi deo()

Code Sample

/I Enabl e trigger node and set high-active flash node.
is SetExternal Trigger (hCam 1S _SET_TRI GGER_SOFTWARE) ;
is_SetFlashStrobe (hCam IS _SET FLASH H _ACTIVE, 0);
is_FreezeVideo (hCam IS WAIT);

/1 Enabl e additional flash output on GPIO 2
is_SetFlashStrobe (hCam | S _SET_FLASH H _ACTIVE | IS SET_FLASH IO 2, 0);

/1 Flash function only on normal digital output
i s_SetFlashStrobe (hCam |S_SET_FLASH H _ACTI VE, 0);
Sample Programs

e UEyeFlashStrobe (C++)
e UEyelO (C++)
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5.3.100 is_SetFrameRate

)

L

USB 2.0
GigE

Syntax
INT is_SetFrameRate (H DS hCam doubl e FPS, doubl e* newFPS)

Description

Using i s_Set Fr aneRat 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 hawve called the function, the actual frame rate is returned
through the newFPS 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 Specifications: Sensors chapter.

The use of the following functions will affect the frame rate:

e is_SetPixel dock()

e is Set Optinal CaneraTi m ng()

e is _Set AQ () (iftheimage size is changed)

e is_Set SubSanpl i ng()

e is_SetBinning()

Changes made to the window size or the read-outtiming (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.

Newer driver versions sometimes allow an extended value range for the frame rate setting. We
recommend to query the value range everytime and set the frame rate explicitly.
Changes to the frame rate affect the value ranges of the exposure time. After executing

is_SetFrameRate(), calling the function is_SetExposureTime() is recommended in order to keep
the defined camera settings.

Input Parameters

hCam Camera handle
FPS Desired frame rate in frames per second (fps)
| S GET_FRAMERATE Only returns the current frame rate in the newFPS
parameter.
| S GET_DEFAULT_FRAMERATE Returns the default frame rate.
newFPS Returns the frame rate actually set.

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message
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Related Functions

e is_Cet FranmesPer Second()

e is_Cet FraneTi neRange()

e is_SetPixel dock()

e is_SetOptimal Camer aTi m ng()
i s_Set Exposur eTi ne()

i s_Set Aut oPar anet er ()
is_SetAd ()

i s_Set SubSanpl i ng()

i s_Set Bi nni ng()

i s_CaptureVideo()
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5.3.101 is_SetGainBoost

O

i

USB 2.0
GigE

Syntax
I NT i s_SetGai nBoost (H DS hCam | NT node)

Description

In some cameras, i s_Set Gai nBoost () enables an additional analogue hardware gain boost
feature on the sensor.

Input Parameters

hCam Camera handle

nmode
IS GET_GAI NBOOST Returns the current state of the gain boost function.
I S SET_GAI NBOOST_ON Enables the gain boost function.
| S SET_GAlI NBOOST_OFF Disables the gain boost function.

I'S GET_SUPPORTED_GAI NBOOST  |Indicates whether the camera supports a gain boost
feature or not.

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

Current setting when used together with Returns 0 if the camera does not support a gain
| S GET_GAlI NBOOST boost feature.

Current setting when used together with Returns | S_SET_GAI NBOOST_ON if the function is
| S_GET_SUPPORTED_GAI NBOOST supported, otherwise it returns
| S_SET_GAI NBOOST_CFF.

Related Functions
e i s_Set Har dwar eGai n()

e is_Set H\Gai nFact or ()
e is_Set Aut oPar anet er ()
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5.3.102 is_SetGamma

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax
INT is_SetGamma (H DS hCam | NT nGanma)

Description

i s_Set Gamma() sets the value for digital gamma correction (brighten dark image portions by
applying a non-linear characteristic (LUT)). Valid values are in the range between 0.01 and 10.

Input Parameters

hCam Camera handle
nGanma Gamma value to be set, multiplied by 100
(Range: 1...1000. Default = 100, corresponds to a gamma
value of 1.0)
IS GET_GAMVA Returns the current setting.

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Current setting when used together with
| S GET_GAMVA

Related Functions

e i s_Set Har dwar eGanmma()
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5.3.103 is_SetGlobalShutter

)

i

USB 2.
GigE

Syntax
INT is_Setd obal Shutter (H DS hCam

Description

0

I NT node)

i s_Set d obal Shutter() enables the Global Start shutter function on some sensors.
For further information on the Global Start shutter mode, please refer to the Camera Basics:

Shutter Methods chapter.

i s_Set External Trigger()).

The Global Start shutter function is only supported in trigger mode (see also

Input Parameters
hCam
node

|'S_GET_GLOBAL_SHUTTER

|'S SET_GLOBAL_SHUTTER ON
|'S SET_GLOBAL_SHUTTER OFF
|'S GET_SUPPORTED GLOBAL_SHUTTER

Return Values

I S_SUCCESS

I S_NO_SUCCESS

Current setting when used together with
| S GET_GL.OBAL_SHUTTER

When used together with
| S GET_SUPPORTED GLOBAL_SHUTTER

Related Functions

e is Getd obal Fl ashDel ays()
e is SetExternal Trigger()
e is_SetFlashStrobe()

Camera handle

Returns the current mode or | S_NOT_SUPPORTED if the
camera does not support this function.

Enables Global Start shutter mode.
Disables Global Start shutter mode.

Indicates whether the connected camera supports the
Global Start shutter or not.

Function executed successfully

General error message

Returns I S SET_G.OBAL_SHUTTER _ON if this function
is supported. Otherwise, it returns
| S SET_GLOBAL_SHUTTER OFF.
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5.3.104

is_SetHardwareGain

)

i

USB 2.0
GigE

Syntax

INT i s_SetHardwareGin (H DS hCam | NT nMaster,
INT nRed, INT nGreen, |INT 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 Specifications: Sensors chapter.

You can use the i s_Get Sensor | nf o() 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.

Enabling hardware gain increases notonly the image brightness, but also the image noise. We
recommend to use gain values below 50 for normal operation.

The default setting values for the red, green and blue channel gain factors depend on the colour
correction matrix that has been set. If you select a different colour correction matrix, the returned
default values might change (see alsoi s_Set Col or Correction()).

Input Parameters

hCam Camera handle
nhast er Sets the owerall gain factor (0...100).
I S | GNORE_PARAVETER The master gain factor will not be changed.
| S GET_MASTER GAI N Returns the master gain factor.
IS GET_RED GAIN Returns the red channel gain factor.
IS GET_GREEN GAI N Returns the green channel gain factor.
IS GET_BLUE GAIN Returns the blue channel gain factor.
| S GET_DEFAULT_MASTER Returns the default master gain factor.
| S GET_DEFAULT_RED Returns the default red channel gain factor.
| S GET_DEFAULT_GREEN Returns the default green channel gain factor.
| S GET_DEFAULT_BLUE Returns the default blue channel gain factor.
I S SET_ENABLE_AUTO GAI N Enables the auto gain functionality (see also

i s_Set Aut oPar anet er () ). You can disable the auto gain
functionality by setting a value for nvast er .

nRed Sets the red channel gain factor (0...100).
I S | GNORE_PARAMETER The channel gain factor will not be changed.
nG een Sets the green channel gain factor (0...100).
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I S_| GNORE_PARAMETER The green channel gain factor will not be changed.
nBl ue Sets the blue channel gain factor (0...100).
I S | GNORE_PARAMETER The blue channel gain factor will not be changed.

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Current setting
When used together with
| S GET_MASTER GAI N
IS GET_RED GAIN
IS GET_GREEN GAIN
IS GET_BLUE GAIN
I'S_I NVALI D_MODE Camera is in standby mode, function not allowed.

Related Functions

e i s_Set HW&i nFact or ()
i s_Cet Sensorlnfo()

i s_Set Gai nBoost ()

i s_Set Aut oPar anet er ()
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5.3.105

is_SetHardwareGamma

Syntax

)

L

USB 2.0
GigE

I NT i s_SetHardwareGanma (H DS hCam | NT nMode)

Description

i s_Set Har dwar eGamma() enables the hardware gamma control feature of the camera.

The i s_Set Har dwar eGamma( ) function is only supported by cameras of the GigE uEye series.

Input Parameters
hCam
nhbde
| S_GET_HW SUPPORTED GAMVA

|'S SET_HW GAMVA ON
|'S SET_HW GAMVA COFF
| S_GET_HW GAMVA

Return Values

I S_SUCCESS

'S NO _SUCCESS
I'S_NOT_SUPPORTED

Current setting when used together
with
IS _GET_HW GAMVA

When used together with
'S GET_HW SUPPORTED GAMVA

Related Functions
e is_Set Gamma()

Camera handle

Indicates whether the camera supports hardware gamma
control or not.

Enables the gamma control feature.
Disables gamma control.

Returns the current state of gamma control.

Function executed successfully
General error message

Unsupported sensor

IS SET_HW GAMVA ON
The camera supports gamma control.

IS SET_HW GAMVA OFF

The camera does not support gamma control.
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5.3.106 is_SetHdrKneepoints

O

—

USB 2.0 USB 2.0
GigE GigE

Syntax

I NT i s_Set Hdr Kneepoi nts (H DS hCam
KNEEPO NTARRAY* Kneepoi nt Arr ay,
I NT Kneepoi nt ArraySi ze)

Description

Using i s_Set Hdr Kneepoi nt s(), you can define settings for the HDR mode (High Dynamic
Range) which is supported by some sensors. You can enable / disable HDR mode by calling
i s_Enabl eHdr ().

For further information on HDR mode, please refer to the HDR properties section of the uEye
Demo chapter.

Input Parameters

hCam Camera handle

Kneepoi nt Arr ay Pointer to a field (see below).

Contents of the KNEEPOINTARRAY Field

I NT Nunber Of UsedKneepoi nt s Number of knee points used.
KNEEPO NT Kneepoi nt [ 10] Knee point

Contents of the KNEEPOINT Structure

doubl e x Knee point x value

doubl e y Knee point y value

The x value of a knee point indicates the first phase of the currently set exposure time (in %). The
y value indicates the proportion of maximum pixel intensity in percent. If two knee points are used,
you can set two phases in which the images will not be exposed. This means that two
corresponding times will be set on the x-axis.

For instance, the effects of setting x = 60, y = 80 would be as follows: The first exposure phase
takes up 60% of the set exposure time. In this first exposure phase, all pixels are exposed up to a
maximum of 80% of the maximum pixel intensity and remain at 80% until this phase is owver. In
the second exposure phase, they are exposed again and may reach the full pixel intensity.

Return Values

| S SUCCESS Function executed successfully
I S _NO SUCCESS General error message
I S NOT_SUPPORTED Unsupported sensor
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Related Functions

e is_Enabl eHdr ()

e is_Get Hdr Mode()

e i s_Get Hdr Kneepoi nt | nf o()
e is_Get Hdr Kneepoi nt s()

Sample Programs

e UEyeC# Hdr Demo (C#)
e UEye VB Hdr Demo (VB6)
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5.3.107 is_SetHWGainFactor

Syntax
INT i s_Set HWzi nFactor (H DS hCam | NT nMdde, | NT nFactor)

Description

i s_Set HWGi 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() does not use factors for setting
the gain channels, but standardised values between 0 and 100. The actual gain factor is sensor-
dependent and can be found in Specifications: Sensors chapter.

You can use the i s_Get Sensor | nf o() 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 Camera handle
nMode
I S GET_MASTER GAI N_FACTOR Returns the master gain factor.
IS GET_RED GAI N _FACTOR Returns the red channel gain factor.
I S GET_GREEN _GAI N_FACTOR Returns the green channel gain factor.
IS GET_BLUE_GAI N_FACTCR Returns the blue channel gain factor.
IS SET_MASTER GAI N FACTOR Sets the master gain factor.
IS SET_RED GAI N FACTOR Sets the red channel gain factor.
I S SET_GREEN GAI N FACTOR Sets the green channel gain factor.
IS SET_BLUE_GAI N_FACTOR Sets the blue channel gain factor.

|'S_GET_DEFAULT_MASTER GAI N_FACTCR Returns the default master gain factor.

| S GET_DEFAULT_RED GAI N_FACTOR Returns the default red channel gain factor.

I'S GET_DEFAULT_GREEN GAI N_FACTOR Returns the default green channel gain factor.
I'S_ GET_DEFAULT_BLUE_GAI N_FACTOR  |Returns the default blue channel gain factor.

IS | NQUI RE_ MASTER GAI N FACTCR Converts the index value for the master gain factor.

IS | NQUI RE_RED GAI N FACTOR Converts the index value for the red channel gain
factor.

I S | NQUI RE_GREEN GAI N FACTOR Converts the index value for the green channel gain
factor.

I'S | NQUI RE_BLUE GAI N_FACTCR Converts the index value for the blue channel gain
factor.

nFact or Gain value (100 = gain factor 1, i. e. no effect)

For conwerting a gain value from the i s_Set Har dwar eGai n() function, you can set the nMbde
parameter to one of the I S_I NQUI RE_x_FACTOR values. In this case, the value range for nFact or is

© 2009 IDS Imaging Development Systems GmbH 331



Manual for uEye Cameras V3.50

between 0 and 100.

To set the gainusing | 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 lewel (factor 2), etc.

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Current setting when used together with
| S GET_MASTER GAI N_FACTCR
I S GET_RED GAI N FACTCR
| S GET_GREEN GAl N_FACTCR
| S GET_BLUE GAI N _FACTOR
Defined setting when used together with
IS SET_MASTER GAI N _FACTOR
| S SET_RED GAl N FACTOR
| S SET_GREEN GAI N_FACTCR
| S SET_BLUE_GAI N_FACTCR

Default setting when used together with
| S GET_DEFAULT_MASTER GAI N _FACTOR
| S GET_DEFAULT RED GAI N FACTOR
IS GET_DEFAULT_GREEN GAI N_FACTCR
| S GET_DEFAULT BLUE GAlI N FACTCR

When used together with Converted gain index
I'S | NQUI RE_MASTER GAI N_FACTCR
I'S_I NQUI RE_RED GAI N_FACTCR
I'S | NQU RE_GREEN GAl N_FACTCR
'S I NQUI RE_ BLUE_GAI N FACTOR

Related Functions

i s_Set Har dwar eGai n()

i s_Set Har dwar eGanma()
i s_Set Gai nBoost ()

i s_Set Aut oPar anet er ()
i s_Cet Sensorlnfo()

Code Sample

/1 Set master gain factor to 3.57:
INT ret = is_Set HWzai nFactor (hCam | S_SET_MASTER GAI N_FACTOR, 357);
/lret has the value 363 for the U -1460-C

[/ Query the maxi mum gain factor for the red channel:
ret = is_Set HAz:i nFactor (hCam 1S | NQUI RE_RED GAI N FACTOR, 100);
//ret has the value 725 for the U -1460-C
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5.3.108 is_SetlmageMem

)

-

USB 2.0
GigE

Syntax
INT is_SetlmageMem (H DS hCam char* pclnmgMem |INT id)

Description

i s_Set| mageMen() makes the specified image memory the active memory. Only an active image
memory can receive image data. When you call i s_FreezeVi deo(), the captured image is stored
in the image buffer designated by pcl ngMemand i d. For pcl ngMem you must pass a pointer which
was created by i s_Al | ocl mageMen(), passing any other pointer will result in an error message.
You may pass the same pointer multiple times.

In the Direct3D modes, there is no need to setan image memory.

If you want the application to be compatible with the FALCON SDK, make sure to call
is_SetlnmageSi ze() afteris_Set| mageMent().

Input Parameters

hCam Camera handle
pcl mgMem Pointer to the starting position in the memory.
id ID of this memory.

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

e is_Allocl mageMen()

i s_Freel mageMen()

i s_AddToSequence()

e is_Set All ocat edl mageMem()
i s_Get Col or Dept h()
is_GetlmageMen()

i s_GetlmageMenPitch()
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5.3.109 is_SetlmagePos

)

L

USB 2.0
GigE

Syntax
INT is_SetlmagePos (H DS hCam |INT x, INT vy)

Description

i s_Set | nagePos() determines the position of an area of interest (AOI) in the display window.
When used together with the i s_Set AQ () function, you can cut out an area of interest of the full
video image.

To awid 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:

e is SetAd ()
e is_Setl magePos()

With i s_Set AD (), 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 is_SetBinning( ) , calling the following functions is recommended in order to
keep the defined camera settings:

e is_SetFrameRate()

o is_SetExposureTime()

o Ifyou are using the uEye's flash function: is_SetFlashStrobe()

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 | 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.
| 1S SET | MAGE PCS X ABS
IS GET_| MAGE_PCS X Returns the current x position.
I S_CGET_I MAGE_PCS_X M N Returns the minimum value for the horizontal AOI position.
IS GET_I| MAGE_PCS X MAX Returns the maximum value for the horizontal AOI
position.
IS GET_ I MAGE PGS X I NC Returns the increment for the horizontal AOI position.
IS GET_| MAGE_PCS X ABS Returns the absolute horizontal position in the memory.
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I'S GET_| MAGE_PCS_Y
'S GET_| MAGE_ PCS_ Y M N
|'S GET_| MAGE_PCS_Y_MAX
I'S GET_| MAGE_POS_Y_INC
|'S GET_| MAGE_PCS_Y_ABS

. yMax

... yMax
IS _SET | MVAGE_PCS_Y_ABS

o—o o

Return Values

I S _SUCCESS

I'S_ NO _SUCCESS

I'S_I N\VALI D_PARAVETER

Returns the current Y position.

Returns the minimum value for the vertical AOI position.

Returns the maximum value for the vertical AOI position.

Returns the increment for the vertical AOI position.
Returns the absolute ertical position in the memory.

Sets the vertical position
Applies the absolute position to the memory as well.

When returning settings via parameter x (s. abowve)

Function executed successfully
General error message

Parameters x ory are invalid (x, y <0)

Current setting when used together with

I'S _GET_I MAGE_PCS parameters
I'S | NVALI D_MODE

Related Functions

e is SetAd ()

Example

Camera is in standby mode, function not allowed.

¥ =20
y =20

y =20

x = 20|15 SET IMAGE_POS X _ABS
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x =20 |1S_SET_IMAGE_POS_X_ABS
y =20 |15_SET_IMAGE_POS_Y_ABS

sensor Bildflache Speicher Abbild

Figure 121: Examples for is_SetimagePos
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5.3.110 is_SetlO

Syntax

INT is_SetlO (H DS hCam INT nlQ

Description

is_Setl Q) sets the additional digital outputs (GPIOs) of the uEye or returns their current states.

)

L

USB 2.0
GigE

Using i s_Set | Ovask(), you can define each GPIO as a digital input or output.

The GPIOs are available with the GigE uEye HE and USB uEye ME/LE (board level only) cameras.
The GPIOs are not provided with optocouplers and use TTL woltages. For information on GPIO wiring,

please refer to the Electrical Specifications chapter.

To connect and control a flash (strobe) unit for the uEye cameras, itis recommended to use the flash

output provided (see i s_Set Fl ashSt robe()).

Input Parameters

hCam

nl O
0x00 (00)
0x01 (01)
0x02 (10)
0x03 (11)
IS GET_IO

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Current setting
when used together with I S GET 1 O

Related Functions

e is_Set|Ovask()

e is_Cetlnmagel nfo()

e is_SetFlashStrobe()

e is_SetExternal Trigger()

Camera handle

Bit mask for outputs

Sets both outputs to 0.

Sets the first output to 1, the second one to 0.
Sets the first output to 0, the second one to 1.
Sets both outputs to 1.

Reads the signal applied to the input.

Function executed successfully

General error message
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5.3.111 is_SetlOMask

)

L

USB 2.0
GigE

Syntax
INT is_SetlQvask (H DS hCam | NT nMask)

Description

Using i s_Set | Ovask(), you can define each GPIO as an input or output. Theis_Set | Q)
function sets the additional digital outputs (GPIOs) of the uEye or returns the current states.

The GPIOs are available with the GigE uEye HE and USB uEye ME/LE (board level only) cameras.
The GPIOs are not provided with optocouplers and use TTL woltages. For information on GPIO wiring,
please refer to the Electrical Specifications chapter.

To use hardware triggering with the uEye cameras, we suggest that you use the trigger input
provided for this purpose (see i s_Set Ext er nal Tri gger () ).

To connect and control a flash (strobe) unit for the uEye cameras, itis recommended to use the flash
output provided (see i s_Set Fl ashSt r obe()).

Input Parameters

hCam Camera handle
nMask 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.
IS GET_I O MASK Returns the current bit mask.
I S GET_I NPUT_NMASK Returns the I0s to be used as inputs.
I S GET_QUTPUT_NASK Returns the IOs to be used as outputs.

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message
Current setting when used together with
IS GET_IO
When used with Bit masks of the IOs to be used.

|'S GET_| NPUT_MASK
|' S GET_OUTPUT_MASK.
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Related Functions

e is SetlQ)

e is_Getlmagel nfo()

e is SetFlashStrobe()

e is SetExternal Trigger()
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5.3.112

is_SetLED

-
USB 2.0 USB 2.0
Syntax
INT is_SetLED (H DS hCam | NT nVal ue)

Description

Using i s_Set LED(), you can toggle the colour of the LED on the back of the USB uEye camera

housing.

series.

The i s_Set LED() function is only supported by cameras ofthe USB uEye SE and USB uEye RE

Input Parameters

hCam

Camera handle

nVal ue

|'S SET_LED OFF

Switches LED to red.

'S SET_LED ON

Switches LED to green.

|'S SET_LED TOGGLE

Toggles between red and green.

Return Values

I S _SUCCESS

Function executed successfully

I'S NO SUCCESS

General error message

Related Functions

e is_Setl )
e is SetFlashStrobe()

e is SetExternal Trigger()
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5.3.113

is_SetOptimalCameraTiming

Syntax

)

i

USB 2.0

GigE

INT is_SetOptimal CaneraTimng (H DS hCam

Description

I NT Mode, | NT Tineout,
doubl e* pMaxFraneRat e)

I NT* pMaxPx| O K,

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 Ti meout period. Moreower, it returns the highest frame rate available for

this pixel clock frequency. i s_Set Opt i mal Camer aTi m ng() can only be executed in free-run
mode (i s_Capt ur eVi deo() ). If the return value is ? I S_SUCCESS, no clock setting will be made.

the optimum values.

The function should be executed in a separate thread and run in the background to allow for the
computational load caused by additional colour conversions, etc. Otherwise, it will not able to return

Input Parameters
hCam
Mbde
| S BEST_PCLK_RUN_ONCE

Ti meout
[ 4000. . . 20000]

pMaxPx| d k
pMaxFr aneRat e

Return Values

I S_SUCCESS

I'S_NO_SUCCESS

I S_AUTO EXPCSURE_RUNNI NG
I'S_| N\VALI D_PARAVETER

I'S TRI GGER_ACTI VATED

Camera handle

The function makes one attempt to determine the
optimum pixel clock and returns immediately.

Sets the period (in milliseconds) during which no 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.

Returns the maximum pixel clock frequency (in MHz).

Returns the maximum frame rate (in fps).

Function executed successfully

General error message

Automatic exposure is active.

The Ti neout input parameter is not correct.

The camera is operating in trigger mode.
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Related Functions

e i s SetPixel dock()

e is_SetFraneRate()

e is_Set Aut oPar anet er ()
e is_CaptureVideo()
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5.3.114 is_SetPacketFilter

Syntax

s

GigE

INT is_SetPacketFilter (INT i AdapterlD, U NT uFilterSetting)

Description

Using i s_Set Packet Fi | ter (), you can set the packet filter for a network adapter.

The i s_Set Packet Fil ter () function is only supported by the cameras of the GigE uEye series.

Onlyincoming packets are filtered.

system.

Regardless of this setting, ICMP (Ping) and ARP packets are always forwarded to the operating

Input Parameters

i Adapter| D

uFilterSetting
I S ETH PCKTFLT_PASSALL
I S ETH PCKTFLT_BLOCKUEGET

|' S ETH PCKTFLT_BLOCKALL

Return Values

I S_SUCCESS

I'S_| N\VALI D_PARAVETER
I S CANT_OPEN DEVI CE

I'S | O REQUEST_FAI LED

Related Functions

e is_Cet Et hDevi cel nfo()
e is_SetAut of gl pSet up()

Internal adapter ID of the network adapter. It is returned by
the i s_Get Et hDevi cel nf o() function in the
UEYE_ETH ADAPTER | NFO structure.

Forward all packets to the operating system.

Block GigE uEye data packets directed to the operating
system (recommended).

Block all packets directed to the operating system.

Function executed successfully
uFilterSetting is invalid.
Driver could not be found.

Driver communication failed.
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5.3.115 is_SetPersistentlpCfg

GigE

Syntax

INT is_SetPersistentlpCfg (H DS hDev,
UEYE_ETH_| P_CONFI GURATI ON* pl pCf g,
U NT uStructSi ze)

Description

Using i s_Set Persi stent | pCfg(), you can set the properties of the persistent IP configuration for
a connected camera. The IP configuration can also be changed using the uEye Camera Manager.

The i s_Set Persi stent | pCf g() function is only supported by cameras of the GigE uEye series.

Input Parameters

hDev DeviD | IS USE DEVICE ID
Devl D = internal device ID of the camera from the
UEYE_CAMERA | NFO structure (see also
is GetCaneralist()).

pl pCfg Pointer to a UEYE_ETH_| P_CONFI GURATI ON object (see
below).

ust ruct Si ze Size of the UEYE_ETH_| P_CONFI GURATI ON structure (in
bytes).

The i s_Set Persi stent| pCf g() function does not accept a camera handle in the hDev parameter.
In the call, please use the internal device ID as described below.

Never modify the IP configuration after a GigE uEye camera has been initialised!

Contents of the UEYE_ETH_IP_CONFIGURATION Structure

UEYE_ETH_ADDR | PV4 i pAddr ess IPV4 address
UEYE_ETH_ADDR | PV4 i pSubnet mask IPV4 subnet mask
BYTE reser ved[ 4] reserved
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Return Values

I S SUCCESS Function executed successfully

I'S_I N\VALI D_PARAVETER pl pCt g is invalid.

| S BAD STRUCTURE_SI ZE The structure size you specified is invalid.

I S NOT_SUPPORTED For hDev, no device ID was specified or the ID is no device
ID for an Ethernet camera (see abowe).

I S CANT_CPEN DEVI CE Driver could not be found.

I S | O REQUEST_FAI LED Driver communication failed.

Related Functions

e is_Set Aut oCf gl pSet up()
e is_Cet Et hDevi cel nfo()

Code Sample

// Create the structure
UEYE_ETH | P_CONFI GURATI ON i pcf g;

/'l Create specific canera handle fromthe internal device ID, see info
in the box above
H DS hDev = (H DS)( dwDevicelD | IS USE_DEVI CE_ID);

/1l ndi cate addresses i n hexadeci nal fornmat
i pcfg.i pAddress. dwAddr = OxCOA80A02; // | P address 192.168. 10. 2
i pcfg.i pSubnet mask. dwAddr = OxFFFFFFOO; // Subnet mask 255.255.255.0

/1 Set persistent |P address
INT nRet = is_SetPersistentlpCfg( hDev, & pcfg, sizeof
(UEYE_ETH_| P_CONFI GURATI ON) ) ;
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5.3.116

is_SetPixelClock

)

L

USB 2.0
GigE

Syntax
INT is_SetPixel dock (HDS hCam | NT d ock)

Description

i s_Set Pi xel d 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 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 is_SetPixelClock(), calling the following functions is recommended in order to
keep the defined camera settings:

e is_Set FranmeRate()

e is_Set ExposureTi ne()
¢ Ifyou are using the uEye's flash function: i s_Set Fl ashSt r obe()

Input Parameters

hCam Camera handle
d ock Pixel clock frequency to be set (in MHz)
IS GET_PI XEL_CLOCK Current pixel clock

IS GET_DEFAULT_PI XEL_CLK Returns the default pixel clock frequency

Return Values
| S SUCCESS Function executed successfully
I' S NO _SUCCESS General error message

Current setting when used together with
IS GET_PI XEL_CLOCK
I'S | NVALI D_MODE Camera is in standby mode, function not allowed.

I'S | NVALI D_PARAVETER The value for d ock is outside the pixel clock range
supported by the camera.

Related Functions

is_SetQptimal CaneraTi m ng()
i s_Set FraneRat e()

i s_Set Exposur eTi nme()

i s_Set Aut oPar arret er ()
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e i s SetBinning()
e is_Set SubSanpl i ng()
e is SetAd ()
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5.3.117 is_SetRopEffect

O

i

USB 2.0
GigE

Syntax
INT is_SetRopEffect (HIDS hCam |INT effect, |INT param |NT reserved)

Description

i s_Set RopEf f ect () enables functions for real-time image geometry modification (Rop = raster
operation).

Input Parameters

hCam Camera handle
ef f ect
| S_SET_ROP_M RROR_UPDOMW Mirrors the image along the horizontal axis.

I'S_SET_ROP_M RROR_LEFTRI GHT |Mirrors the image along the vertical axis.

Depending on the sensor, this operation is performed in
the camera or in the PC software.

| S GET_ROP_EFFECT Returns the current settings.
par am Turns the Rop effect on / off.
0 = Turn off
1="Turn on
reserved Reserned. 0 must be passed.

Return Values

I S_SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Current setting when used together with
| S SET_ROP_EFFECT

I'S_| NVALI D_MODE Camera is in standby mode, function not allowed.

Related Functions

e is_SetBi nning()

e is_Set SubSanpl i ng()
e is_SetAd ()

e is_SetlnmagePos()
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5.3.118 is_SetSaturation

Syntax
INT is_SetSaturation (H DS hCam

Description

)

i

USB 2.0
GigE

I NT Chronl, I NT ChronV)

Using i s_Set Sat urati on(), you can set the software colour saturation.

In the YUV format, colour information (i.e. the colour 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 colour formats than YUV, U and V are converted using a driver matrix.

Input Parameters
hCam
Chr onuJ

I S GET_SATURATI ON_U
Chr onV

|'S_GET_SATURATI ON_V

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Camera handle

U saturation: value multiplied by 100.
Range: [I S M N_SATURATI ON ... | S_MAX_SATURATI ON|

Returns the current value for the U saturation.

V saturation: value multiplied by 100.
Range: [I S M N_SATURATI ON ... | S_MAX_SATURATI ON|

Returns the current value for the V saturation.

Function executed successfully

General error message

Current setting when used together with

|'S_GET_SATURATI ON U
|'S_GET_SATURATI ON_V

I S_I NVALI D_PARAMETER

Related Functions

e i s_Set Col or Mode()

i s_SetCol orCorrection()
i s_Set Har dwar eGama( )

i s_Set Col or Converter()

Invalid value for the Chr orJ or Chr onV parameter.
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5.3.119

is_SetSensorScaler

)

L

USB 2.0
GigE

Syntax
I NT is_SetSensorScaler (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 by Ul-149x/549x series sensors.

Input Parameters

hCam Camera handle

nhbde Function mode
I S ENABLE SENSCR SCALER Enable image scaling
I S ENABLE_SENSOR SCALER | Enable image scaling with smoothed edges (anti alising
I'S_ENABLE_ANTI _ALI ASI NG effect)

dbl Fact or Scaling factor

Return Values

I S SUCCESS Function executed successfully

I'S_ | NVALI D_PARAVETER General error message

I S NOT_SUPPORTED The test image function is not supported by the camera.
I S NOT_SUPPORTED The sensor does not support image scaling

Related Functions
e is_Cet Sensor Scal erl nfo()

Code Sample

SENSCRSCALERI NFO | nf o;
I NT nRet;
doubl e dbl NewFact or ;

/1 Query information on image scaling
nRet = is_GCet Sensor Scal erlnfo (hCam &l nfo,
si zeof (I nfo));

/1 Enable scaling with anti aliasing
dbl NewFact or = | nfo. dbl M nFactor + |nfo.dbl Factorlncrenent;
nRet = is_SetSensorScal er (hCam | S_ENABLE_SENSOR SCALER |
| S ENABLE _ANTI _ALI ASI NG dbl NewFact or) ;
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5.3.120 is_SetSensorTestimage

O

i

USB 2.0
GigE

Syntax
INT i s_SetSensorTestlmage (H DS hCam |INT Testlnage, |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 | mages() function. For some test images, the Par amparameter provides
additional options. If the test image does not support additional parameters, Par amwill be ignored.

Input Parameters

hCam Camera handle

Test | nage The test image to be set. See also
i s_Get Suppor t edTest | mages() .

Par am Additional parameter for used to modify the test image. Not
available for all test images.

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

I S | N\VALI D_PARAVETER The Par am parameter is not within the allowed value
range.

I S_NOT_SUPPORTED The test image function is not supported by the camera.

Related Functions

e is_Get SupportedTest | mages()
e is_Cet Test | nageVal ueRange()
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5.3.121 is_SetStarterFirmware

Syntax

GigE

INT is_SetStarterFirnware (H DS hDev,

Description

const CHAR* pcFil epath,
U NT uFi | epat hLen)

Using i s_Set Starter Fi r mnar e(), you can update the starter firmware of a connected camera.
This is also possible from within the uEye Camera Manager.

Theis_Set StarterFi rmvare() function is only supported by the cameras of the GigE uEye series.

The starter firmware determines the start-up behaviour of the GigE uEye. We recommend that you do
not update the starter firmware unless an older firmware version causes start-up problems. If you
have questions on the current starter firmware, please contact Technical Support.

Input Parameters

hDev

pcFil epath

uFi | epat hLen

DeviD | IS USE _DEVI CE_I D,

Devl D = internal device ID of the camera from the
UEYE_CAMERA | NFO structure (see also
is_GetCaneralist())

Pointer to a null-terminated ASCII string
that contains the full file path.

Length of the file path (in bytes).

The i s_Set Persi stent| pCf g() function does not accept a camera handle in the hDev parameter.
In the call, please use the internal device ID as described below.

Never modify the IP configuration after a GigE uEye camera has been initialised!

Return Values

I S_SUCCESS

'S | NVALI D_PARANVETER
| S_ BAD_STRUCTURE_SI ZE
I'S_NOT_SUPPORTED

|'S_CANT_OPEN_DEVI CE
I'S | O REQUEST FAI LED

Function executed successfully
The pcFi | epat h or uFi | epat hLen parameter is invalid.
The structure size you specified is invalid.

For hDev, no device ID was specified or the ID is no device
ID for an Ethernet camera.

Driver could not be found.

Driver communication failed.
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Related Functions

e is_CetCaneralist()
e is_CGetDuration()
e is_InitCanera()

Code Sample

/'l Prepare the data paraneter.
const CHAR kFilepath[]= “c:\\ids\\firmare.fw';

/'l Prepare the handl e paraneter. Mark the given device id with
I S_USE_DEVI CE_I D.

H DS hDev = (HI DS)( dwDevicelD | |'S USE DEVICE | D);

INT nRet = is_SetStarterFirnware( hDev, kFilepath, sizeof (kFilepath));
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5.3.122

is_SetSubSampling

)

i

USB 2.0
GigE

Syntax
INT is_SetSubSanpling (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 colour 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 Specifications: Sensors 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 is_SetBinning( ) , calling the following functions is recommended in order to
keep the defined camera settings:

e is_SetFrameRate()

o is_SetExposureTime()

o Ifyou are using the uEye's flash function: is_SetFlashStrobe()

Input Parameters

hCam Camera handle
nmode
I S SUBSAMPLI NG DI SABLE Disables sub-sampling.
I S SUBSAMPLI NG _2X_ VERTI CAL Enables vertical sub-sampling with factor 2.
I 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.
I 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.
I 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.
I' 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.
I' S SUBSAMPLI NG 5X_HORI ZONTAL Enables horizontal sub-sampling with factor 5.
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I S SUBSAMPLI NG 6X_HORI ZONTAL Enables horizontal sub-sampling with factor 6.
I' 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 FACTCR VERTI CAL  Returns the \ertical sub-sampling factor
I'S_GET_SUBSAMPLI NG_FACTOR_HORI ZONTAL |Returns the horizontal sub-sampling factor

I S GET_SUBSAMPLI NG TYPE Indicates whether the camera uses colour-proof
sub-sampling.
| S_GET_SUPPORTED_SUBSAMPLI NG Returns the supported sub-sampling modes.

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Current setting when used together with Returns | S_ SUBSAMPLI NG_COLCRif the camera uses
| S GET_SUBSAMPLI NG colour-proof sub-sampling, else
I'S_SUBSAMPLI NG_MONO

When used with Returns the supported sub-sampling modes linked
I S _GET_SUPPORTED_SUBSAMPLI NG by logical ORs

Related Functions
e is_SetBinning()
e is SetAd ()

e is_Setl magePos()
e is_SetPixel d ock()
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5.3.123 is_SetTimeout

USB 2.0
GigE

Syntax

INT is_SetTinmeout (H DS hCam U NT nMbde, U NT Ti neout)

Description

Using i s_Set Ti neout (), you can change user-defined timeout values of the uEye API. If no user-
defined timeout is set, the default value of the uEye APl is used for the relevant timeout.

For further information, please refer to the How To Proceed: Timeout Values for Image Capture

section.

The user-defined timeout only applies to the specified camera at runtime of the program.

Input Parameters
hCam
nhbde
I'S_ TR GGER_TI MEQUT

Ti meout

Return Values

| S_SUCCESS
I'S_ NO SUCCESS
|'S NOT_SUPPORTED

Related Functions

e is_GetTineout ()

e is_CaptureVideo()

e is_FreezeVideo()

e is_SetExternal Trigger()

Code Sample

Camera handle
Selects the timeout value to be set
Sets the timeout value for triggered image capture

Timeout value in 10 ms.

Value range [0; 4...429496729] (corresponds to 40
ms to approx. 1193 hours)

0 = use default value of the uEye API
For 1...3, the value 4 is used.

Function executed successfully
General error message

The value for nMode is invalid

/] Set user-defined tineout to 120 seconds
is_SetTineout(hCam |S_TRI GGER_TI MEQUT, 12000);
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5.3.124 is_SetTriggerCounter

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_SetTriggerCounter (H DS hCam | NT nVal ue)

Description

Using i s_Set Tri gger Count er (), you can read out the camera'’s internal counter for incoming
hardware triggers.

Input Parameters

hCam Camera handle

nVal ue
IS GET_TRI GGER_COUNTER Returns the current hardware trigger count
Other values Resets the hardware trigger counter

Return Values

I S SUCCESS Function executed successfully
I S_NO _SUCCESS General error message

Related Functions

e is_SetExternal Trigger()
e is_CaneraStatus()
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5.3.125

is_SetTriggerDelay

O

it
USB 2.0 USB 2.0
GigE GigE

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 Specifications: Sensors chapter.

Input Parameters

hCam Camera handle

nTri gger Del ay Time by which the image capture is delayed (in ps).
| S GET_TRI GGER_DELAY Returns the currently set delay time.
IS GET_M N_TRI GGER_DELAY Returns the minimum adjustable value.
| S GET_MAX TRl GGER_DELAY Returns the maximum adjustable value.

I'S_GET_TRI GGER_DELAY_GRANULARI TY|Returns the resolution of the adjustable delay time.

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Current setting when used together with
| S GET_TRI GGER_DELAY

Related Functions

e is SetFlashDel ay()

e is_SetFlashStrobe()

e i s Getd obal Fl ashDel ays()
e is SetExternal Trigger()
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5.3.126 is_StopLiveVideo

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_StopLiveVideo (H DS hCam | NT Wit)

Description

i s_StopLi veVi 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 sawe is complete.
IS DONT_WAIT The function returns immediately. Digitising the image is
completed in the background.
I S FORCE VI DEO STCOP Digitising is stopped immediately.

Return Values

I S SUCCESS Function executed successfully

I'S_NO_SUCCESS General error message

Related Functions

e is_FreezeVi deo()

e is_CaptureVideo()

e is_SetDi spl ayMbde()
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5.3.127 is_UnlockSeqBuf

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT is_Unl ockSeqBuf (H DS hCam | NT nNum char* pcMem

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 with i s_Al | ocl nageMen() .

pcMem Starting address of the image memory

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

e is_LockSeqgBuf ()
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5.3.128 is_WaitEvent

A%

A

O

e

USB 2.0
GigE

Syntax

INT is_WiitEvent (H DS hCam

Description

I NT whi ch, I NT nTi neout)

i s_WaitEvent () allows waiting for uEye 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 (seeis_lnitEvent())

nTi meout Time (in ms) that the function will wait for an event to
occur

Return Values

I S SUCCESS Function executed successfully

I S_NO_SUCCESS General error message

IS TI MED OQUT The specified timeout expired without the event having
occurred.

Related Functions

e is_InitEvent()

e i s_Enabl eEvent ()
e is_Disabl eEvent ()
e is ExitEvent()

Code Sample

/[l Activate and initialise FRAME event

i s_Enabl eEvent (hCam

| S SET_EVENT_FRAME) ;

is_InitEvent (hCam | S_SET_EVENT_FRAME);

[/ Start image capture and wait 1000 ns for event to occur

i s_FreezeVideo (hCam

'S DONT_VAI T);

is_ WaitEvent (hCam |S SET EVENT FRAME, 1000);
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5.3.129

is_WriteEEPROM

USB 2.0
GigE

Syntax

INT is_WiteEEPROM (H DS hCam

Description

)

i

USB 2.0
GigE

INT Adr, char* pcString, |NT 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 uEye can hold 64 bytes of user data.

Input Parameters
hCam

Adr

pcString

Count

Return Values

| S_SUCCESS

'S NO_SUCCESS
I'S | NVALI D_MCDE

Related Functions
e i s_ReadEEPROM)

Camera handle
Starting address for data writes (0...63)
Pointer to the string containing the data to be written

Number of characters to be written (1...64)

Function executed successfully
General error message

Camera is in standby mode, function not allowed.
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5.3.130 is_Writel2C

USB 2.0

Syntax

INT is_Witel 2C (H DS hCam
I NT nDevi ceAddr, | NT nRegi st er Addr,
BYTE* pbData, |NT nLen)

Description

Usingis_Witel 2Q(), you can write data via the I°C bus of a board level camera.

For information on the signals applied to the I°C bus, refer to the chapters with electrical
specifications for the USB uEye LE and the USB uEye ME.

Theis_Witel 2C() function is only supported by PCB versions of the USB uEye ME/LE camera
series.

The uEye processes °C addresses in a 7-bit format that is created from the 8-bit format by a bit shift
to the right. The eighth bitindicates whether an address is a read (1) or write (0) address. For
example, the 7-bitaddress 0x48 is the write address 0x90 and the read address 0x91 in 8-bit format.

The following addresses for nRegi st er Addr are assigned to the uEye and must not be used:
7-bit format: 0x10, 0x48, 0x4C, 0x50, 0x51, 0x52, 0x55, 0X5C, 0x5D, 0x69

8-bit format: 0x20, 0x90, 0x98, 0xXA0, 0xA2, OxA4, OXAA, 0xB8, OXBA, OxD2

Input Parameters

hCam Camera handle

nDevi ceAddr Device address

nRegi st er Addr Address of a 8 bit register (only 8-bit addresses are valid)
nRegi st er Addr | Address of a 16 bit register
IS 12C 16_BI T_REQ STER

pbDat a Data to be written

nLen Data length

nLen = 1: 8 bits data
nLen = 2: 16 bits data

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Related Functions
e is_Readl 2C()
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Example

R e LT T
Il Wite to |2C device:

11

/1 16 bit register addressing

/'l Not e:

/[l Only witing 2 bytes at once is allowed

is Witel 2C (hCam DevAdr, RegAdr | IS 12C 16 _BI T_REG STER pbData, 2);

/1 16 bit register addressing
/'l Not e:
/1 Witing 1 or 2 bytes at once is allowed

/[l Witing 1 byte
is_ Witel 2C (hCam DevAdr, RegAdr, pbData, 1);
/1l Witing 2 bytes
is_ Witel 2C (hCam DevAdr, RegAdr, pbData, 2);

I e
/'l Read from|2C device:

I

/1 16 bit register addressing

/1 Note:

/1l Only reading 2 bytes at once is allowed

i s_Readl 2C (hCam DevAdr, RegAdr | 1S_12C 16_BI T_REG STER, pbData, 2);

/1 8 bit register addressing
/'l Not e:
/'l Reading 1 or 2 bytes at once is allowed

/'l Reading 1 byte
i s Readl 2C (hCam DevAdr, RegAdr, pbData, 1);
/1 Reading 2 bytes
i s_Readl 2C (hCam DevAdr, RegAdr, pbData, 2);

e R T T P

/1 Exanpl e val ues

/1 Device address (fromdevice data sheet): 0x40

/Il Device address in 8 bit format (after left shift): 0x80

/'l Device address for wite (generated by is_Witel2C()): 0x80
/| Device address for read (generated by is_Readl 2C()) 0x81

/1l Wite value 0x52 to device with address 0x40 in regi ster 0x00
is_ Witel 2C (hCam 0x80, 0x00, 0x52, 1);

/'l Read fromdevice with address 0x40, register 0x00
I NT nVval ;
i s Readl 2C (hCam 0x80, 0x00, &nVval, 1);
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54 AVI Function Descriptions

The functions of the uEye_tools.dll enable you to save images captured with the uEye as
sequences to an AV file.

The How To Proceed: Capturing AVIs chapter shows the command sequence for capturing an AVI
video.
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54.1 isavi_AddFrame

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

I NT isavi_AddFrame (int nAvilD, char* pcl mageMen)

Description

i savi _AddFrane() adds a new frame to an AVI sequence.

Input Parameters
nAvi | D
pcl mageMem

Return Values
IS AVl _NO ERR
IS AVI_ERR INVALID I D

I'S AVl _ERR COVPRESSI ON_RUN

I'S AVI_ERR | NVALI D FI LE

Related Functions
e isavi_lnitAVI ()

Instance ID set by the i savi _I ni t AVl () function

Pointer to the memory containing the image.

Function executed successfully

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
usingisavi Exi tAVI ().

The current image could not be processed since
compression is still in progress.

The AVI file is not open.
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54.2 isavi_CloseAVI

~»

]
USB 2.0 USB 2.0
GigE GigE
Syntax

I NT isavi_d oseAVl (int nAvilD)

Description

i savi _O oseAVI () closes an AVI file which was opened using i savi _QpenAVI ().

Input Parameters

nAvi | D

Return Values
IS AVI_NO ERR
IS AVI_ERR INVALID ID

Related Functions

e isavi_QpenAVl ()
e isavi_lnitAVI()
e isavi_ ExitAVI()

Instance ID set by the i savi I nit AVI () function.

Function executed successfully

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
usingisavi Exi tAVI ().
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543 isavi_DisableEvent

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax
I NT isavi_Disabl eEvent (int nAvilD, int which)

Description

i savi _Di sabl eEvent () disables the specified event. The disabled event no longer triggers an
event notification when the associated event occurs.

Input Parameters

nAvi | D Instance ID set by the i savi _I ni t AVl () function.

whi ch Name of the event to be disabled.
I'S AVI _SET_EVENT_FRAME SAVED A new frame was sawved to the AVI file.

Return Values

IS AVI _NO ERR Function executed successfully

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 isavi Exi tAVI ().

IS AVI _ERR PARAVETER An invalid event was specified for the whi ch parameter.

Related Functions

e isavi _Enabl eEvent ()
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544 isavi_EnableEvent

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax
I NT isavi_Enabl eEvent (int nAvilD, int which)

Description

i savi _Di sabl eEvent () enables the specified event. The enabled event triggers an event
notification when the associated event occurs.

Input Parameters

nAvi | D Instance ID set by the i savi _I ni t AVl () function.

whi ch Name of the event to be enabled.
I'S AVI _SET_EVENT_FRAME SAVED A new frame was sawved to the AVI file.

Return Values

IS AVI _NO ERR Function executed successfully

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 isavi Exi tAVI ().

IS AVI _ERR PARAVETER An invalid event was specified for the whi ch parameter.

Related Functions

e isavi_Disabl eEvent ()
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545 isavi_EXitAVI

~»

it
USB 2.0 USB 2.0
GigE GigE

Syntax
INT isavi_ExitAVI (int nAvilD)

Description

i savi _Exi t AVl () terminates and deletes the instance of the uEye AVl interface.

Input Parameters

nAvi | D

Return Values
IS AVI_NO ERR
IS AVI_ERR INVALID ID

I'S AVI_ERR | NVALI D FI LE

Related Functions

e isavi_lnitAVI()
e isavi_OpenAVl ()
e isavi O oseAVl ()

Instance ID set by the i savi I nit AVI () function.

Function executed successfully

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
usingisavi Exi tAVI ().

The AVI file could not be closed.
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5.4.6 AVI Function Descriptions. isavi_ExitEvent

5.4.6 isavi_EXxitEvent

)

it
USB 2.0 USB 2.0
GigE GigE
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 _I ni t Event () before it can be enabled and used.

Input Parameters

nAvi | D Instance ID set by the i savi _I ni t AVl () function.

whi ch Name of the event to be deleted.
I'S AVI _SET_EVENT_FRAME SAVED A new frame was sawved to the AVI file.

Return Values

IS AVI _NO ERR Function executed successfully

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 isavi Exi tAVI ().

IS AVI _ERR PARAVETER An invalid event was specified for the whi ch parameter.

Related Functions

e isavi_lnitEvent()

e i savi _Enabl eEvent ()

e isavi _Di sabl eEvent ()
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54.7 isavi_GetAVIFileName

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT isavi_GetAVIFi |l eName (int 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 _OpenAVI () function and a Nul |

parameter was specified.

Input Parameters
nAvi | D

st r Name

NULL

Return Values
IS AV _NO ERR
IS AVI_ERR INVALID I D

Related Functions
e isavi_Get AVISi ze()

Instance ID set by the i savi I nit AVI () function.

Pointer to the memory location where the filename is
written to. The allocated memory must be large enough to
accommodate the full file path.

When NULL is passed the function returns the length of
the filename.

Function executed successfully

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
usingisavi Exi tAVI ().
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5.4.8 AVI Function Descriptions. isavi_GetAVISize

54.8 isavi_GetAVISize

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT isavi_GetAVI Size (int nAvilD, float* size)

Description

Use i 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 _I ni t AVl () function

si ze The size in kBytes

Return Values

IS AVI _NO ERR Function executed successfully

IS AVI_ERR INVALID ID The designated AVI instance could not be found. Either
the AVI ID is invalid or the instance was already deleted
usingisavi Exi tAVI ().

Related Functions

e isavi_Get AVI Fil eNane()

© 2009 IDS Imaging Development Systems GmbH 373



Manual for uEye Cameras V3.50

549 isavi_GetnCompressedFrames

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

I NT isavi _Get nConpressedFranes (int nAvilD, unsigned | ong* nFranes)

Description

Using i savi _Get nConpr essedFr anes(), you can read out the number of frames sawved to the

current AV file.

Input Parameters

nAvi | D

nFranes

Return Values
IS AVl _NO ERR
IS AVI_ERR INVALID I D

Related Functions

e isavi_GetnlostFranes()

e isavi_ Reset FraneCount ers()

Instance ID set by the i savi I nit AVI () function.

The number of frames

Function executed successfully

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
usingisavi Exi tAVI ().

© 2009 IDS Imaging Development Systems GmbH

374
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5.4.10 isavi_GetnLostFrames

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

I NT isavi_GetnLostFranmes (int 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 _I ni t AVl () function.

nFr anes 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
usingisavi Exi tAVI ().

Related Functions

e isavi_Get nConpr essedFranes()

e isavi_ Reset FraneCount ers()
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54.11

isavi_InitAVI

Syntax

)

i

USB 2.0
GigE

INT isavi_InitAVI (int* pnAvilD, H DS hCan

Description

i savi _I ni t AVl () initialises an instance of the uEye AVl interface. Multiple instances can be

created simultaneously.

Input Parameters

pnAvi | D

hCam

Return Values

IS AV _NO ERR

IS AVI _ERR _PARAVETER

IS AVI_ERR _NO CCODEC AVAI L

I'S AVI_ERR | NVALI D_UEYE

Related Functions

e isavi_ ExitAVI ()
e isavi_QpenAVl ()
e isavi_ O oseAVl ()

Pointer. Returns the instance ID which is needed for
calling the other uEye AVI functions.

Handle of a selected or initialised uEye camera.

Function executed successfully
The pnAvi | D pointer contains the value Nul | .

The maximum number of instances allowed in this system
has been reached. It is not possible to create another
instance.

No uEye camera was found.
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5.4.12 isavi_lnitEvent

Syntax
INT isavi_lnitEvent (int nAvilD,

Description

)

i

USB 2.0
GigE

i nt whi ch)

i savi _I ni t Event () creates the specified event. This includes registering the event object in the
uEye AVl 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
whi ch
I'S AVI _SET_EVENT_FRAME_SAVED

Return Values
IS AVl _NO ERR
IS AVI_ERR INVALID I D

'S AVI_ERR EVENT FAI LED

I'S AVl _ERR PARAMETER

Related Functions

e isavi_ExitEvent()
e i savi_Enabl eEvent ()
e isavi _Di sabl eEvent ()

Code Sample

Instance ID set by the i savi I nit AVI () function.

Name of the event to be created.

A new frame was saved to the AVI file.

Function executed successfully

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 ().

The event could not be initialised. The Windows Set Event
function failed.

An invalid event was specified for the whi ch parameter.

Create and enable an event object for the "Frame sawved" event:

HANDLE hEvent
if ( hEvent != NULL )
{
i savi _InitEvent( AviDest,
i savi _Enabl eEvent ( Avi Dest,

if ( WiitForSingl etbject( hEvent,

{

= CreateBEvent ( NULL, TRUE, FALSE,

hEvent ,
IS AVI _SET_EVENT_FRAME_SAVED );

")

'S AVl _SET_EVENT_FRAME_SAVED );

1000 ) WAl T_OBJECT 0 )

/| Frame was captured successfully...

}
i savi _Di sabl eEvent ( Avi Dest,

i savi _ExitEvent( Avi Dest,

|'S AVl _SET_EVENT_FRAME_SAVED );

'S AVl _SET_EVENT_FRAME_SAVED );
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5.4.13

isavi_OpenAVI

]
USB 2.0 USB 2.0
GigE GigE
Syntax
I NT isavi_OpenAVI (int nAvilD)

Description

i savi _OpenAVl () opens a new or existing AV file.

Input Parameters
nAvi | D
pFi | eNane

Return Values
IS AVl _NO ERR
IS AVI_ERR INVALID I D

I'S AVl _ERR CAPTURE_RUNNI NG

I'S AVI_ERR | NVALI D FI LE

'S AVI_ERR NEW FAI LED
'S AVl _ERR _AVI FI LECPEN

| S AVl _ERR CREATESTREAM

Related Functions

e isavi_ O oseAVl ()
e isavi_lnitAVi()
e isavi_ExitAVI ()

Instance ID set by the i savi I nit AVI () function.

Pointer to the name to be assigned to the AVI file. If NULL
is passed, the "Open File" dialogue is displayed.

Function executed successfully

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
usingisavi Exi tAVI ().

Another capturing operation is in progress or an AVl file is
still open.

No valid AVI file was selected in the Windows "Open
File..." dialogue.

No memory could be allocated for the AVI file.

The AVI file could not be opened. Please check if the file
is corrupted or was opened in another application.

No AVI stream could be created.
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5.4.14 isavi_ResetFrameCounters

)

it
USB 2.0 USB 2.0
GigE GigE

Syntax

| DSAVI EXP i savi _Reset FraneCounters (int nAvilD)

Description

i savi _Reset FranmeCount er s() resets the counters for saved and discarded images.

Input Parameters

nAvi | D

Return Values
IS AVI_NO ERR
IS AVI_ERR INVALID ID

Related Functions

e i savi _Get nConpr essedFranes()
e isavi_GetnlostFranes()

Instance ID set by the i savi I nit AVI () function.

Function executed successfully

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
usingisavi Exi tAVI ().
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5.4.15

isavi_SetFrameRate

USB 2.0
GigE

Syntax

)

i

USB 2.0
GigE

INT 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 uEye

camera.

Input Parameters
nAvi | D
fr

Return Values
IS AVl _NO ERR
IS AVI_ERR INVALID I D

'S AVI_ERR WR TE_| NFO
I'S AVI_ERR | NVALI D FI LE

Related Functions

e isavi_SetlmgeQuality()

e isavi_SetlmageSi ze()

Instance ID set by the i savi I nit AVI () function.

The frame rate to be set. Default = 25.0

Function executed successfully

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
usingisavi Exi tAVI ().

The AVI file could not be modified.
The AVI file is not open.
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5.4.16 AVI Function Descriptions. isavi_SetimageQuality

5.4.16 isavi_SetimageQuality

)

it
USB 2.0 USB 2.0
GigE GigE
Syntax

INT isavi_SetlmageQuality (int nAvilD,int q)

Description

i savi _Set | mageQual 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 _I ni t AVl () function.

q Image quality [1 = lowest ... 100 = highest]

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
usingisavi Exi tAVI ().

IS AVI _ERR | NVALI D_VALUE The q parameter is outside the range of 1...100.
IS AVI_ERR INVALI D FI LE The AVl file is not open.

Related Functions

e isavi _Set FraneRat e()
e isavi_SetlmageSi ze()
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5.4.17 isavi_SetlimageSize

)

]
USB 2.0
GigE
Syntax
I NT isavi_SetlmageSize (int nAvilD,
i nt cMde,

Description

i savi _Set | nageSi ze() sets the size

long Wdth, |ong Height,
I ong PosX, |ong PosY,
long Lineffset)

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 colour format of the
video.

frames. You define these settings only once for the entire

The supported input colour formats are
be in RGB24 format, regardless of the i

Memory Formats section.

RGB32, RGB24, Y8 and raw Bayer. The output file will always
nput data format.

For further information on the structure of the different colour formats, see the Appendix: Colour and

Input Parameters
nAvi | D

chMbde

W dt h

Hei ght

PosX

PosY

Li neC f set

Instance ID set by the i savi I nit AVI () function.

Colour format of the input frames captured by the uEye.
Width of the entire frame or of the area of interest.
Height of the entire frame or of the area of interest.

X position (offset) of the area of interest.

Y position (offset) of the area of interest.

Line increment. The total widths of the areas clipped to
the right and to the left of the area of interest make up this
value.
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Return Values
IS AV _NO ERR
IS AVI_ERR INVALID I D

'S AVI_ERR | NVALI D_FI LE
'S AVl _ERR CAPTURE_RUNNI NG

I'S AVl _ERR ALLOC_MEMORY
I'S_ AVl _ERR | NVALI D_CM

'S AVI_ERR | NVALI D _SI ZE
I'S AVI_ERR | NVALI D_PCSI TI ON

Related Functions

e isavi_SetFraneRate()
e isavi_SetlnmageQuality()

Function executed successfully

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
usingisavi Exi tAVI ().

The AVI file is not open.

Another capturing operation is in progress or an AVl file is
still open.

No memory could be allocated.

The submitted colour mode is not supported for AVI
capturing.

The submitted size is invalid.

The submitted position is invalid.
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5.4.18 isavi_StartAVi

~»

it
USB 2.0 USB 2.0
GigE GigE

Syntax
INT isavi_StartAVl (int nAvilD)

Description

i savi _Start AVI () starts the image capture thread.

Input Parameters

nAvi | D

Return Values
IS AVI_NO ERR
IS AVI_ERR INVALID ID

I'S AVI_ERR | NVALI D FI LE

Related Functions

e isavi_St opAVI ()
e isavi_lnitEvent()
e isavi_ ExitAVI ()

Instance ID set by the i savi I nit AVI () function.

Function executed successfully

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
usingisavi Exi tAVI ().

The AVI file is not open.
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5.4.19 isavi_StopAVI

~»

it
USB 2.0 USB 2.0
GigE GigE

Syntax
I NT isavi_StopAVI (int nAvilD)

Description

i savi _St opAVI () stops the image capture thread. Subsequent calls of i savi _AddFr ane() will

be ignored.

Input Parameters

nAvi | D

Return Values
IS AVI_NO ERR
IS AVI_ERR INVALID ID

I'S AVI_ERR | NVALI D FI LE

Related Functions

e isavi_Start AVl ()
e isavi_lnitEvent()
e isavi_ ExitAVI ()

Instance ID set by the i savi I nit AVI () function.

Function executed successfully

The indicated AVI instance could not be found. Either the
AVI ID is invalid or the instance has already been deleted
usingisavi Exi tAVI ().

The AVI file is not open.
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5.5

Obsolete Functions

We are continuously extending and enhancing the uEye 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. The functions listed in this chapter will not be included in

future versions of this manual.

The following table lists the obsolete functions and indicates the recommended alternatives.

Obsolete function

i s_Disabl eDDOverl ay()
i s_Enabl eDDOver | ay()
is_Get DX()

i s Get DDOvI Sur f ace()

i s_Cet Last Menor ySequence()

i s_CGet Menor ySequenceW ndow( )

i s_Get Nunber O Meror yl mages()

i s_Cet Revi si onl nfo()

i s_Get Wi teBal anceMul tipliers()
i s_H deDDOver | ay()

i s_| sMenor yBoar dConnect ed()

i s_LockDDven()
i s_LockDDOver | ayMent)

i s_Menor yFreezeVi deo()

i s_Rel easeDC()

i s_Reset Menory()

i s_Set Bayer Conver si on()

i s_Set Bri ght ness()

is_SetContrast()

i s_Set DDUpdat eTi ne()
i s_Set Hwd()
is_SetlnmageAd ()
is_SetlnmageSize()

is_Set | magePos()
is_SetKeyCol or ()

i s_Set Menor yMbde()

Recommended alternative

is_DirectRenderer()
is_Direct Renderer()
is_DirectRenderer()
is_Direct Renderer()
The uEye memory board is not

supported any longer (see below).

is_GetCameralnfo()

is_SetAutoParameter()
is_DirectRenderer()

The uEye memory board is not

supported any longer (see below).

is_Direct Renderer()
is_DirectRenderer()
The uEye memory board is not

supported any longer (see below).

i s_DirectRenderer()

The uEye memory board is not

supported any longer (see below).

i s_Set Col or Converter()
is_SetGamma()

is_SetHardwareGamma()
is_SetBICompensation()

is_SetExposureTime()
is_SetHardwareGain()

is_DirectRenderer()
is_Direct Renderer()
is_SetAQI()
is_SetAQI()
is_SetAOI()

is_DirectRenderer()
The uEye memory board is not

supported any longer (see below).

No longer
documented
since driver
version

3.30

3.20
3.31

3.30

3.30

3.30

3.40

3.40

3.30
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i s_Set Wi t eBal ance() is_SetAutoParameter() 3.31
i s_Set Wi t eBal anceMul ti pliers() is_SetAutoParameter() 3.31
i s_ShowbDOver | ay() is_DirectRenderer()
is_Steal Vi deo() is_DirectRenderer()

The uEye memory board is not
i s_Transf er | mage() Y Y 3.30

supported any longer (see below).

i s_Transf er Menor ySequence()

i s_Unl ockDDMen) is_DirectRenderer()
i s_Unl ockDDOver | ayMen() i s _DirectRenderer()
i s_Updat eDi spl ay() is_DirectRenderer()

The i s_Set Wi t eBal ance() andi s_Set Wi t eBal anceMul ti pli ers() functions have been
completely replaced by the is_SetAutoParameter() function and are no longer supported by the uEye
API.

The optional memory board of the USB uEye SE and USB uEye RE camera series has been
discontinued.

From version 3.30, the functions required to operate the memory board will no longer be supported in
the uEye driver.

The uEye driver version 3.24 that still supports these functions will continue to be available in the
download area of our website at http://www.ids-imaging.com.

© 2009 IDS Imaging Development Systems GmbH 387



Manual for uEye Cameras V3.50

55.1 is_DisableDDOverlay

Syntax
INT i s_Di sabl eDbOverlay (H DS hCam

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

In DirectDraw BackBuffer mode, i s_Di sabl eDDOver | ay() disables overlay mode and releases
the memory allocated to the owerlay. This results in discarding of the owverlay data.

Input Parameters

hCam Camera handle

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Related Functions

e is_Disabl eDDOverl ay()
e is_Enabl eDDOverl ay()
i s_H deDDOverl ay()

i s_Set Di spl ayMvde()

i s_ShowDDOver | ay()

i s_Cet DDOvI Surface()
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5.5.2 Obsolete Functions. is_EnableDDOverlay

55.2 is_EnableDDOverlay

Syntax
I NT i s_Enabl eDDOverlay (H DS hCam

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

In DirectDraw BackBuffer mode, i s_Enabl eDDOver | ay() enables live overlay mode. The overlay
cannot be displayed directly, but needs to be visualised before by calling i s_ShowDDOver | ay() .
The owerlay uses black as the so-called key colour, so that overlay graphics may not contain any
black colour.

Input Parameters

hCam Camera handle

Return Values

I S SUCCESS Function executed successfully
I S_NO _SUCCESS General error message

Related Functions

e is_SetDi spl ayMbde()

e is_Disabl eDDOverl ay()
e is_ShowDDOverl ay()

e is_H deDDOverl ay()

i s_Get DDOvI Sur f ace()
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553  is_GetDC

s

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
is_DirectRenderer () function instead (see also Obsolete Functions).

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 Li ne, G rcl e, Rect angl e, Text Qut ,... are
available. You should release the device context handle as early as possible using the

i s_Rel easeDC() 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

I S_SUCCESS Function executed successfully

I S_NO _SUCCESS General error message

Related Functions

e is_Rel easeDC()

e is_ShowDDOverl ay()

e is D sabl eDDOverl ay()
e is_Enabl eDDOverl ay()
i s_Get DDOvI Sur f ace()
is_SetDi spl ayMde()

© 2009 IDS Imaging Development Systems GmbH 390



5.5.4 Obsolete Functions. is_GetDDOvISurface

554 is_GetDDOvISurface

Syntax
INT is_CGetDDOvI Surface (H DS hCam voi d** ppDDSurf)

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

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

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Related Functions

e is_SetDi spl ayMbde()

i s_Di sabl eDDOverl ay()
i s_Enabl eDDOver | ay()
i s_ShowDDOver | ay()

e is_H deDDOverl ay()
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555 is_HideDDOverlay

Syntax
INT i s_H deDDOverlay (H DS hCam

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

In DirectDraw BackBuffer mode, i s_H 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
owerlay shown. By hiding the owerlay, its data is not lost.

Input Parameters

hCam Camera handle

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Related Functions

e i s_ShowDDOverl ay()

i s_Di sabl eDDOverl ay()
i s_Enabl eDDOver | ay()
i s_Get DDOvI Sur f ace()
is_Set D spl ayMbde()
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5.5.6 Obsolete Functions. is_LockDDMem

55.6 is_LockDDMem

s

Syntax
INT is_LockDDMem (H DS hCam voi d** ppMem | NT* pPitch)

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

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 ockDDMVen{() function.

Calling i s_LockDDMent() will not interrupt the process of digitising an image and saving it to the
memory area.

While a LockDDvem ... Unl ockDDVemblock 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 is_Unl ockDDven()

i s_LockDDOver | ayMen()

e is_Unl ockDDOver | ayMent)
i s_LockSeqgBuf ()

i s_Unl ockSeqBuf ()

e is_UpdateDi splay()
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5.5.7

is_LockDDOverlayMem

Syntax
INT is_LockDDOver| ayMen(H DS hCam voi d** ppMem | NT* pPitch)

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

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 | ayMen() function.

While a LockDDOver | ayMem..Unl ockDDOver | ayMemblock 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

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

e | s_Unl ockDDOver | ayMen()
i s_LockDDven()

e is_Unl ockDDVeM()

i s_LockSeqgBuf ()

i s_Unl ockSeqBuf ()
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5.5.8 Obsolete Functions. is_PrepareStealVideo

55.8 is_PrepareStealVideo

s

Syntax
INT is_PrepareSteal Video (H DS hCam int Mde, ULONG Steal Col or Mode)

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

i s_PrepareSteal Vi deo() enables steal mode during DirectDraw display. Using the
i s_Steal Video() command, you can remove or copy an image from the DirectDraw video data
stream. There are two different steal modes:

e 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.

e Copy steal
This option displays the frame with DirectDraw and copies it to the currently active image
memory.

Input Parameters

hCam Camera handle
Mbde

| S SET_STEAL_NORVAL Normal mode

| S_SET_STEAL_COPY Copy mode
St eal Col or Mode reserved

Return Values

| S SUCCESS Function executed successfully
I' S NO_SUCCESS General error message

Related Functions

e is_Steal Video()
is_SetDi spl ayMbde()
e is_Allocl mageMen()
i s_SetlmageMen()
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559 is_ReleaseDC

Syntax

s

INT i s_Rel easeDC (H DS hCam HDC hDC)

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

In DirectDraw BackBuffer mode, i s_Rel easeD() releases the device context handle of the
owerlay buffer. If overlay display is enabled using the i s_ShowDDOver | ay() function, the contents
of the owverlay buffer will be updated on the screen after the handle release.

Input Parameters
hCam
hDC

Return Values

| S_SUCCESS
I'S_ NO_SUCCESS

Related Functions

e is_CGetDC()

i s_ShowDDOver | ay()

i s_Di sabl eDDOverl ay()
i s_Enabl eDDOver | ay()
i s_Cet DDOvI Surface()
i s_Set Di spl ayMbde()

Camera handle
Device context handle returned by i s_Get DC()

Function executed successfully

General error message
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5.5.10 Obsolete Functions. is_SetBayerConversion

55.10 is_SetBayerConversion

Syntax

)

L

USB 2.0
GigE

I NT i s_SetBayer Conversion (H DS hCam | NT nMde)

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 () function instead (see also Obsolete Functions).

This function can only be used for the 24 bit, 32 bitand Y8 colour formats (colour cameras).

Input Parameters
hCam

nhMbde
I S SET_BAYER CV_BETTER

| S SET_BAYER CV_BEST
|' S GET_BAYER CV_MDE

Return Values

| S SUCCESS
I'S_NO_SUCCESS

Camera handle

Good quality, minor colour artifacts, lower computational
load

Best quality and edge acuity, higher computational load

Returns the current setting.

Function executed successfully

General error message

Current setting when used together with

|' S GET_BAYER CV_MDE

Related Functions

e is_Set Col or Converter()
e i s_Set Col or Mode()
e is_SetCol orCorrection()
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55.11 is_SetDDUpdateTime

Syntax

s

I NT i s_Set DDUpdat eTi ne (H DS hCam | NT ns)

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

i s_Set DDUpdat eTi ne() sets the timer interval used for the video image update cycle in

DirectDraw BackBuffer mode.

Input Parameters
hCam

ns

Return Values

| S_SUCCESS
I'S_ NO_SUCCESS

Related Functions

e is_SetDi spl ayMbde()
e is_UpdateDi splay()

Camera handle

Time in milliseconds. Valid range: 20...2000 ms

Function executed successfully

General error message
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5.5.12 Obsolete Functions. is_SetHwnd

55.12 is_SetHwnd

Syntax
INT is_SetHand (H DS hCam HWD hwnd)

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

i s_Set Hwmnd() 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() is called for the next time.

Input Parameters

hCam Camera handle

hwnd Window handle

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Related Functions

e is_SetDi spl ayMbde()
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5.5.13

is_SetimageAOl

USB 2.0
GigE

Syntax

INT is_SetlnmageAd (H DS hCam
I NT xPos, |INT yPos,
I NT width, INT height)

Description

USB 2.0
GigE

This function is obsolete and should not be used anymore. We recommend to use the i s_Set AQ ()
function instead (see also Obsolete Functions).

Input Parameters
hCam

xPos

yPos

width

height

Return Values

I S_SUCCESS
I'S_NO_SUCCESS

'S | NVALI D_MODE

Related Functions

e is SetAd ()
e is_SetlnmagePos()

e is_SetlnmageSize()
e is_SetBinning()

e i s Set SubSanpling()

Camera handle

X position of the upper left corner.
Y position of the upper left corner.
Image width

Image height

Function executed successfully

General error message

Camera is in standby mode, function not allowed.
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5.5.14 Obsolete Functions. is_SetlmageSize

55.14 is_SetlmageSize

>

-
USB 2.0 USB 2.0
GigE GigE

Syntax
INT is_SetlnmageSize (HHDS hCam |INT x, INT vy)

Description

This function is obsolete and should not be used anymore. We recommend to use the i s_Set AQ ()
function instead (see also Obsolete Functions).

In conjunction with the i s_Set | nagePos() settings, i s_Set | mageSi ze() determines the size of
the captured area of interest (AOI).

To awid 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_SetlmageSi ze()
2. is_SetlmgePos()

i s_Set AQ () combines both functions. Withi s_Set AQ (), 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 is_SetBinning( ) , calling the following functions is recommended in order to
keep the defined camera settings:

e is_SetFrameRate()

e is_SetExposureTime()

o Ifyou are using the uEye's flash function: is_SetFlashStrobe()
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Input Parameters

hCam

X
1...xMax
IS GET_| MAGE_SI ZE X
IS GET_| MAGE_SI ZE X M N
IS _GET_| MAGE_SI ZE_X_MAX
IS GET_I MAGE_SI ZE_X_I NC
IS GET_I MAGE_SI ZE_ Y
IS GET_I| MAGE_SIZE Y_M N
IS GET | MAGE S| ZE Y MAX
IS GET | MAGE_SI ZE_Y_I NC

1...yMax

Return Values

| S_SUCCESS
I'S_NO_SUCCESS

Camera handle

Sets the image width

Returns the current image width.

Returns the minimum AOI image width.
Returns the maximum AOI image width.
Returns the increment for the AOI image width.
Returns the current image height.

Returns the minimum AOI image height
Returns the maximum AOI image height

Returns the increment for the AOI image height

Sets the image height

Return settings

Function executed successfully

General error message

Current setting when used together with

IS GET_| MACE_SI ZE parameters

I'S | NVALI D_MODE

Related Functions

e is_SetAd ()

e is_SetlmagePos()

Camera is in standby mode, function not allowed.
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5.5.15 Obsolete Functions. is_SetKeyColor

55.15 is_SetKeyColor

s

Syntax
INT is_SetKeyColor (HIDS hCam INT r, INT g, INT b)

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

Using i s_Set KeyCol or (), you define the key colour for DirectDraw Owerlay Surface mode.

This function can also be used to return the key colour. Use the r parameter to specify the colour
value to be returned. Depending on the call type, the function returns either a value reflecting the
colour content (0...255) or the corresponding RGB value (0 ... 16777215).

Input Parameters

hCam Camera handle
r Red content of the key colour (0...255).
I S GET_KC _RED The function returns the red content value.
I S GET_KC_GREEN The function returns the green content value.
I S GET_KC BLUE The function returns the blue content value.
I S GET_KC R&B The function returns the RGB colour.
g Green content of the key colour (0...255).

Blue content of the key colour (0...255).

Return Values

I S SUCCESS Function executed successfully
I S_NO _SUCCESS General error message

Colour value when used together with
IS GET_KC RGB
| S GET_KC RED
IS GET_KC GREEN
| S GET_KC BLUE

Recommended Alternative

e is_DirectRenderer()

Related Functions

i s_Set Di spl ayMbde()

i s_ShowDDOver | ay()

i s_H deDDOverl ay()

i s_Di sabl eDDOverl ay()
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e i s_Enabl eDDOverl ay()
e is_Get DDOvI Sur f ace()
e i s_Set Col or Mode()
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5.5.16 Obsolete Functions. is_ShowDDOverlay

55.16 is_ShowDDOverlay

s

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
is_DirectRenderer () function instead (see also Obsolete Functions).

In DirectDraw BackBuffer mode, i s_ShowDDOver | ay() displays the owerlay, 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 Camera handle

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Recommended Alternative

e is_DirectRenderer()

Related Functions

e is_H deDDOverl ay()

i s_Di sabl eDDOverl ay()
i s_Enabl eDDOver | ay()
i s_Get DDOvI Sur f ace()
is_SetD spl ayMde()
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55.17 is_StealVideo

s

Syntax
INT is_Steal Video (HDS hCam int Wait)

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

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
colour format set with the i s_Set Col or Mode() function.

You can use the i s_Pr epar eSt eal Vi deo() function to specify to remowve 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 section.

Input Parameters

hCam Camera handle

Wi t
IS WAIT The function waits until the image save is complete.
IS DONT_WAI T The function returns immediately.

Return Values

| S SUCCESS Function executed successfully
I' S NO _SUCCESS General error message

Related Functions

e is_PrepareSteal Vi deo()

i s_Set Di spl ayMode()

i s_Set Col or Mbde()
is_Allocl mageMem()

i s_SetlmageMen()

i s_Set Al |l ocat edl rageMen()
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5.5.18 Obsolete Functions. is_UnlockDDMem

55.18 is_UnlockDDMem

s

Syntax
I NT i s_Unl ockDDvVem (HI DS hCam

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

Using i s_Unl ockDDMVen{( ), 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

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Recommended Alternative

e is_DirectRenderer()

Related Functions

e is_LockDDven()

i s_LockDDOver | ayMent()

i s_Unl ockDDOver | ayMen()
i s_LockSeqBuf ()

i s_Unl ockSeqBuf ()

i s_Updat eDi spl ay()

© 2009 IDS Imaging Development Systems GmbH 407



Manual for uEye Cameras V3.50

5.5.19

is_UnlockDDOverlayMem

s

Syntax
INT i s_Unl ockDDOver| ayMem (H DS hCam

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

Using i s_Unl ockDDOver | ayMen( ), you can unlock the owverlay 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

I S SUCCESS Function executed successfully

I'S_NO_SUCCESS General error message

Recommended Alternative

e is_DirectRenderer()

Related Functions

e is_LockDDOverl ayMen()

e is_Unl ockDDOver | ayMent)
i s_LockDDMvent()

i s_Unl ockDDMVen()

i s_LockSeqgBuf ()

i s_Unl ockSeqBuf ()

e is_UpdateDisplay()
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5.5.20 Obsolete Functions. is_UpdateDisplay

5.5.20 is_UpdateDisplay

s

Syntax
INT i s_UpdateDi splay (H DS hCam

Description

This function is obsolete and should not be used anymore. We recommend to use the
is_DirectRenderer () function instead (see also Obsolete Functions).

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,
howewer, where a manual update of the screen output is necessary.

Input Parameters

hCam Camera handle

Return Values

I S SUCCESS Function executed successfully
I S_NO_SUCCESS General error message

Recommended Alternative

e is_DirectRenderer()

Related Functions

e is_SetDisplayMdde()

i s_LockDDOver | ayMent()

i s_Unl ockDDOver | ayMen()
i s_LockDDven()

i s_Unl ockDDMVem()
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5.6
5.6.1

5.6.1.1

Lists and Programming Notes
Programming Notes

Apart from camera-specific functions, the uEye SDK is almostidentical with the SDK for the FALCON
and EAGLE frame grabbers from IDS. The Compatibility with FALCON Functions chapter includes a
list of functions from the FALCON SDK which are not supported by the uEye camera.

Notes on parameter validity

Functions that refer to an initialized camera have the camera handle H DS hCamas 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.

The uEye.h header file

The uEye.h header file contains all the definitions and constants needed for the uEye API. You will
find this file in the directory C:\Program Files\IDS\uEye\Dewelop\include after installation of the
uEye drivers.

Programming in C/C++

For programming with the uEye API, we suggest that you use the C / C++ programming language.
This programming language offers efficient access to all functions of the uEye API. Enabling
access to image memory contents through pointers, C / C++ is especially suitable for image
processing applications.

Most of the uEye sample programs were created in Microsoft Visual Studio using the C++
programming language.

Required Files

In order to access the uEye API, make sure to include the following files in your project:
¢ Header file: uEye.h

e Lib file: uEye_api.lib

¢ Function library (DLL): uEye_Api.dll

In order to access the uEye AVI functions, make sure to include the following files in your project:
e Header file: uEye_tools.h

e Lib file: uEye_tools.lib

e Function library (DLL): uEye_tools.dll

In order to access the uEye DirectShow functions, make sure to include the following files in your
project:

¢ Header file: uEyeCapturelnterface.h

e DirectShow interface: uEyecapture.ax

We suggest that you keep the function libraries (DLL, AXand OCXfiles) in the default directory. Under
Windows, these files reside in C:\Windows\System 32\ after the installation.

Copying these files to other locations may resultin version conflicts.
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5.6.1.2 Programming in C#

We suggest to use the C# programming language for the creation of visualisation 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 uEye SDK includes sample programs for programming
with Microsoft Visual Studio in the C# programming language.

Required Files

In order to access the uEye APl in C#, make sure to include the following files in your project:
e Header file: uEye.cs
e Function library (DLL): uEye_Api.dll

In order to access the uEye AVI functions in C#, make sure to include the following files in your
project:

¢ Header file: uEye_tools.cs

e Function library (DLL): uEye_tools.dll

We suggest that you keep the function libraries (DLL, AXand OCXfiles) in the default directory. Under
Windows, these files reside in C:\Windows\System 32\ after the installation.

Copying these files to other locations may resultin version conflicts.

5.6.1.3 Programming in VB.NET

We suggest to use the Visual Basic programming language for the creation of applications which
are exclusively used for visualisation purposes. The access to image memory contents is
extremely tedious due to the missing pointer arithmetics.

We suggest to use the uEye ActiveX component when programming in VB.Net. The uEye SDK

includes a sample program for programming with Microsoft Visual Studio in the VB.NET
programming language using the uEye ActiveX component.

5.6.1.4 Programming in Delphi

The uEye SDK does not provide direct integration of the uEye API for the Delphi programming
language. In order to use the uEye API in Delphi, you need to create separate header files. We
suggest to use the uEye ActiveX component (see also Programming with ActiveX) when
programming in Delphi.

We suggest that you keep the function libraries (DLL, AXand OCXfiles) in the default directory. Under
Windows, these files reside in C:\Windows\System 32\ after the installation.

Copying these files to other locations may resultin version conflicts.

5.6.1.5 Programming with ActiveX

The uEye SDK comes with an ActiveX component that allows you to use almost all functions of
the uEye. Programming the uEye ActiveX component is described in the uEye ActiveX Manual.
After the installation, you will find this manual in the C:\Programs\IDS\uEye\Help directory.
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Required Files

In order to access the uEye ActiveX component, make sure to include the following file in your
project:
e ActiveX control: uEyeCam.ocx

We suggest that you keep the function libraries (DLL, AXand OCXfiles) in the default directory. Under
Windows, these files reside in C:\Windows\System 32\ after the installation.

Copying these files to other locations mayresultin version conflicts.

5.6.1.6 Thread Programming

In general, the uEye APl is thread-safe. This means that the uEye API can be accessed by multiple
threads simultaneously. Simultaneous attempts to call the same function are recognised and prevented
by the driver.

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()
e is_Set D spl ayMde()
e is ExitCanera()
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5.6.2 Complete List of All Return Values

No

11

12

15

16

17

18
49
50
51
52

53

108

112

113

117

Error
I S NO _SUCCESS
I S SUCCESS

I'S I N\VALI D_CAMVERA 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

I'S_FUNCTI ON_NOT_SUPPORTED_YET
I'S_I NVALI D_MEMORY_PQO NTER

I'S FI LE WR TE_OPEN_ERRCR

I'S FI LE_READ CPEN ERRCR

|'S_FI LE_READ | N\VALI D_BMWP_I D

|'S_FI LE_READ | NVALI D_BWP_SI ZE

| S_NO_ACTI VE_| MG_MVEM

| S SEQUENCE LI ST_EMPTY

|'S_CANT_ADD TO SEQUENCE

| S SEQUENCE_BUF_ALREADY_ LOCKED

Description
General error message

General message indicating
successful execution — no error

The camera handle is invalid. Most
of the uEye SDK functions expect
the camera handle as the first
parameter.

An IO request from the uEye driver
failed. Possibly the versions of the
ueye_api.dll (API) and the driver file
(ueye_usb.sys or ueye_eth.sys) do
not match.

An attempt to initialise or select the
camera failed (no camera
connected or initialisation error).

Error opening a Windows registry
key.

Error reading settings from the
Windows registry.

The driver could not allocate
memory.

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.
Invalid pointer or invalid memory ID.
File cannot be opened for writing.
File cannot be opened for reading.

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 | mageMen()
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.
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No
118

119

120
122

125

127
139

140

145

148

151

152

153

154

155

157

158

159

160

Error
I'S | NVALI D DEVI CE_I D

I'S | NVALI D_BQARD | D

I'S ALL_DEVI CES_BUSY
|'S TI MED_QUT

I'S | N\VALI D_PARAMETER

|'S_OUT_COF_MEMORY
I'S_NO_USB20

|'S_CAPTURE_RUNNI NG

|'S | MAGE_NOT_PRESENT

|' S TR GGER_ACTI VATED

|'S_CRC_ERRCR

|'S_ NOT_YET_RELEASED

|'S_NOT_CALI BRATED

I'S WA TI NG FOR_KERNEL

I'S_NOT_SUPPORTED

I S_OPERATI ON_ABORTED

|' S BAD_STRUCTURE_SI ZE

I'S | NVALI D_BUFFER S| ZE

I'S I NVALI D_PI XEL_CLOCK

Description

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.

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.

The camera is connected to a port
which does not support the USB
2.0 high-speed standard.

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 dialogue was cancelled 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.
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No
161

162

163

164

165

166

167

168
169
170

171

172

173
174
175

176

177

178
179
180

184

Error
| S | NVALI 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_| N_OVL_SURF_MODE

I'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_ | N_BB_MODE
I'S | NVALI D_COLOR_FORMAT
I'S_| NVALI D_WB_BI NNl NG_MODE

I'S_INVALI D_| 2C_DEVI CE_ADDRESS

|' S COULD_NOT_CONVERT

| S TRANSFER ERRCR
| S PARAVETER SET_NOT_PRESENT
I'S | NVALI D_CAVERA TYPE

| S_STARTER FW UPLOAD NEEDED

Description

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 colour format.

Mono binning / mono sub-sampling
do not support automatic white
balance.

Invalid 12C device address.

The current image could not be
processed.

Transfer error.
Parameter set is not present.

The camera type defined in the .ini
file does not match the current
camera model.

The camera's starter firmware is not
compatible with the driver and
needs to be updated (see
is_InitCanera()).
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5.6.3

List of APl Functions Available Under Linux

i s_AddToSequence()
is_Allocl mageMen()
is_CaneraStatus()

i s_CaptureVideo()

i s_d ear Sequence()

i s_Convertl mage()

i s_Copyl mageMen()

i s_Copyl mageMenii nes()
i s_Disabl eEvent ()

i s_Enabl eAut oExi t ()

i s_Enabl eEvent ()

i s_Enabl eHdr ()

i s _ExitCanera()

is ExitEvent()

is _ForceTrigger()

i s _Freel mageMem()

is FreezeVi deo()

i s_GetActivel mageMen()
i s_Cet Act SegBuf ()

i s_GetAutolnfo()

i s_Get BusSpeed()

i s_Get Carer al nf o()

i s _CetCanerali st ()

i s_Cet CameralUT()

i s Cet CameraType()
is_GetCaptureErrorlnfo()
i s_Get Col or Converter()

i s_Get Conport Nunber ()
is_GetDLLVersion()

is CGetError()

i s_Cet Et hDevi cel nf o()

i s Get Exposur eRange()

i s_Get FramesPer Second()
i s_Get FraneTi neRange()

i s_Getd obal Fl ashDel ays()
i s_Get Hdr Kneepoi nt I nf o()
i s_Get Hdr Kneepoi nt s()

i s_Get Hdr Mbde()

i s _CetlnmageH stogram)

i s Getlmagel nfo()

i s_Getl| mageMen()

i s_CetlmageMenPitch()

i s_Cet Nunber O Caner as()
is_GetGsVersion()

i s_GCet Pi xel d ockRange()
i s_Get Sensorlnfo()

i s_Get Suppor t edTest | mages()
i s_Cet Test | mageVal ueRange()
i s CetTinmeout ()

i s_Get Usedbandwi dt h()

i s_GetVsyncCount ()

i s_HasVi deoSt art ed()
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is InitCanera()
is_lnitEvent()

i s_lnquirel mageMen()

i s_1sVideoFinish()

i s_LoadBadPi xel CorrectionTabl e()
i s_Loadl mage()

i s_Loadl mageMem()

i s_LoadPar anet ers()

i s_LockSegBuf ()

i s_ReadEEPROM )

i s_Readl 2C()

i s_Reset Capt ureErrorlnfo()
i s _Reset ToDefaul t ()

i s_SaveBadPi xel CorrectionTabl e()
i s_Savel mage()

i s Savel mageEx()

i s_Savel mageMen()

i s_Savel mageMenEx()

i s_SavePar anet ers()

i s_Set Al | ocat edl nageMen()
is SetAd ()

i s_Set Aut oCf gl pSet up()

i s_Set Aut oPar anet er ()

i s Set BadPi xel Correction()
i s_Set BadPi xel Correcti onTabl e()
i s_Set Bayer Conver si on()

i s_Set Bi nni ng()

i s_Set Bl Conpensati on()

i s_Set Canmeral D()

i s_Set Cameral UT()

i s_Set Col or Converter()

i s Set Col orCorrection()

i s_Set Col or Mode()

i s_Set Convert Par an()

i s_Set EdgeEnhancenent ()
is_SetErrorReport ()

i s_Set Exposur eTi nme()

i s_Set External Trigger()

i s_Set Fl ashDel ay()

i s_SetFlashStrobe()

i s_Set FraneRat e()

i s_Set Gai nBoost ()

i s_Set Ganma()

i s_Setd obal Shutter()

i s_Set Har dwar eGai n()

i s_Set Har dwar eGama()

i s_Set Hdr Kneepoi nt s()

i s_Set HW&EI nFact or ()

i s_Set | mageAd () *
is_Set| mageMen)

i s_Setl magePos()

i s_SetlnmageSize() ¥

is_Setl )
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i s_Setl|Ovask()

is_ Set LED()

i s_Set Opti mal Carer aTi ni ng()
is_Set Packet Filter()

i s_SetPersistentl|pCfg()
i s_SetPixel d ock()

i s_Set RopEffect()

is SetSaturation()

i s_Set Sensor Test | mage()
is SetStarterFirnmare()
i s_Set SubSanpl i ng()

i s_Set Ti nmeout ()
is_SetTriggerCounter()
is_SetTriggerDel ay()

i s StoplLiveVi deo()
is_Unl ockSegBuf ()

is WiteEEPROM)

is Witel2C()

| savi _AddFr ane()

I savi _d oseAVI ()

| savi _Di sabl eEvent ()

| savi _Enabl eEvent ()

I savi _Exit AVI ()

I savi ExitEvent ()

I savi _Get AVI Fi | eNane()

| savi _Get AVI Si ze()

I savi _Get nConpr essedFr anes()
| savi _Get nLost Franmes()
Isavi _InitAVl()

Isavi | nitEvent()

I savi _OpenAvl ()

| savi _Reset FraneCount er s()
| savi _Set FraneRat e()

I savi _SetlmageQuality()
I savi _Set | mageSi ze()
Isavi _Start AVI ()

I savi _St opAVI ()

*) Function ist obsolete, see chapter Obsolete Functions.
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5.6.4 Compatibility with FALCON Functions

Compatible FALCON Functions

The functions from the FALCON frame grabber series listed below are supported by the uEye
camera series for compatibility reasons, but we recommend to use the indicated uEye SDK functions
instead.

Obsolete FALCON function Recommended uEye SDK function

i s_InitBoard() i s_InitCarera()

i s_ExitBoard() i s_ExitCanera()

i s_InitFal con() is_InitCamera()

i s_ExitFal con() i s_ExitCamera()

i s_Get Boar dType() i s_Cet Caner al nf o()

i s_Get Boardl nfo() i s_Get Caner al nf o()

i s_BoardStatus() is_CaneraStatus()

i s_Get Nunmber O Devi ces() i s_Get Number & Caner as()

i s_Get Nunber O Boar ds() i s_Get Nunber & Caner as()
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Incompatible FALCON Functions

The functions listed below are specific to the FALCON frame grabber series and are not supported by
the uEye camera series.

is_CGetCQurrentField()
is_Getl RQY)

is_CetPci Slot()

i s_Qvl Surfaced f Wi | eMove()
i s_Scal eDDOverl ay()

i s_Set AGZ()

i s_Set Capt ur eNvbde()

i s_Set Deci mati onivbde()
i s_SetDi spl aySi ze()
is_SetHorFilter()

i s_Set Hue()

i s_SetKeyOfset()

i s_Set Par ent Hwnd()

i s_Set Passt hr ough()

i s_Set Render Mbde()

i s_Set Sync()

i s_Set SyncLevel ()

i s_Set Toggl eMbde()

i s_Set Updat eMbde()
is_SetVertFilter()

i s_Set Vi deoCr ossbar ()
i s_Set Vi deol nput ()

i s_Set Vi deoMbde()

i s_Set Vi deoSi ze()

i s_ShowCol or Bar s()

i s_Wat chdog()

i s_\Wat chdogTi nme()
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6 C: Specifications

This chapter lists the specifications of the available uEye camera models. In the table below, you
will find an oveniew of all the models in the uEye camera range.

T E—

Sensor and shutter system

12
14/15/16
22/23/24
52
54/55/56
62/63/64

N P~

© oo ohw

USB uEye CMOS Global Shutter
USB uEye CMOS Rolling Shutter
USB uEye CCD Progressive Scan
GigE uEye CMOS Global Shutter
GigE uEye CMOS Rolling Shutter
GigE uEye CCD Progressive Scan

VGA 640 x480 (0.30 Mpixels)
WVGA 752 x480 (0.36 Mpixels)
PAL 768 x582 (0.45 Mpixels)
XGA 1024 x 768 (0.78 Mpixels)
SXGA 1280 x1024 (1.30 Mpixels)
UXGA 1600 x1200 (2.00 Mpixels)
QXGA 2048 x 1536 (3.10 Mpixels)
QSXGA 2592 x1944 (5.00 Mpixels)
QHDTV 3840 x2748 (10.55 Mpixels)

Housing

0SE
OME
ORE
1SE
housing
2SE
5LE
6LE
7LE
8LE
9HE

SE series, C-mount with straight housing
ME series, C-mount with angled housing

RE series, C-mount with IP65/67 housing
SE series, OEM version, C-mount without

SE series, OEM version, PCB stack

LE series, CS-mount without housing
LE series, board level with S-mount M12
LE series, board level with S-mount M14
LE series, board level without S-mount
HE series, C-mount with angled housing

Monochrome sensor
Color sensor

BG
DL
GL

Infrared cut filter, type HQ

(standard for color cameras)

Infrared cut filter, type BG (discontinued)
Daylight cut filter (optional)

Plain glass (standard for monochrome
cameras)
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6.1

Model Comparison

The following table outlines the key features of each uEye camera series for direct comparison
(see also the uEye Camera Family chapter).

UsSB uUsB USB USB GigE GigE GigE
uEye LE uEye SE uEye ME| uEye RE uEye SE uEye RE uEye HE

CMOS / CCD models +/- +/+ +/+ +/+ +/+ +/+ +/+

S- / CS-/C-mount +/+ /) -/-1+ | -[-1+ | -/-/+  -[-/+  -[/-/+ | -[-]+

Housing / board-level +/+ +/+ +/+ +/- +/+ +/- +/-

(OEM)

EMC Compliance of CE B, CE B, CE B, CE B, CE A, CE B, CE B,

housing FCC FCC FCC FCC FCC*) FCC*) FCC*

WxHXxD in mm, 44X 44 x 132X 34X 44X 71 x |41 x 41 x |44 x 34 x 53 x 41 x |38 x 38 x

CCD in parentheses 25.6 30.2 33.6 40.5 41.5 42.7 89.5
36x36*% (37.2) (36.2) (55.5) (43.5) (47.7) (89.5)

30x30%

Mounting holes 1/0/0/8/3/3/ 0/0/0/ 6/6/6/ 4/0/0/ 4/4/3//4/4/3]/

bottom/top/side/front 4* 0 6 0 0 0 0

Thread diameter 5/8" M2/ M3 | M4 hole | M3/ M5 M3 M3 M3

Adjustable flange + - - - - - +

back distance

IP protection class 30 30 30 65/ 67 30 65/ 67 30

Interface USB 2.0 USB 2.0| USB 2.0 USB 2.0 | GigE GigE GigE

Power Supply usB usB usB uUsB 12V, 12V, 6-24 V,

external | external | external

Lockable connector - + + + + + +

I/O connector 10-pin 9-pin 6-pin 4-pin 6-pin 7-pin 14-pin
connector, micro D- | HR10 Binder HR10 Binder MDR

sub

Opto coupler for /O -/ - 1/1 1/1 1/1 1/1 1/1 1/1

Opto coupler speed - 100 ps 100 ps 100 ps 100 us 100 ps 1pus

Max. cable length (m) 5 5 5 8 100 100 100

Dig. I/ O/ GPIO 1/1/29 1/1/0|1/1/29/1/1/0| 1/1/0|1/1/0 | 1/1/2

RS232 - - - - - - +

I°C bus +*) - +*) - - - -

Hot pixel correction Software | Software @ Software | Software Hardware Hardware Hardware

Color calculation Software | Software | Software | Software | Software | Software | Hardware

Bit depth: Internal / 8/8 8/8 8/8 8/8 10/8 10/ 8 12/ 32

transferred

LUT: Internal / - - - - 10/8 10/8 12/ 12

transferred

Max. pixel clock 43 43 43 43 96 96 103

(MHz) at full resolution

Image memory - - - - 32 MB 32 MB 64 MB

*) board-level version only ~ ** planned
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6.2

6.2.1

Sensor Data

The diagrams shown in the sensor specifications section indicate the relative sensitivities of the
UEye cameras in the spectral range. Therefore, the characteristic curves cannot be compared to

each other.

Ul-122x / UI-522x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class

Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome
Sensor name, color

Sensor name, color (USB uEye LE)

Special features

Gain

Monochrome model (master gain)
Color model (master/RGB)

Gain boost

Camera timing

Pixel clock range

Max. pixel clock with subsampling/binning
Frame rate (freerun mode)

Frame rate (trigger mode, 1 ms exposure)
Exposure time in freerun mode

Exposure time in trigger mode

AOI
Mode
AOIl image width, step width

CMOS

Electronic global shutter

Progressive scan

WVGA

752 x 480 pixels (0.36 Mpixels)

14:9

10 bits

1/3 inch

451 mm x2.88 mm

5.4 mm (1/3.0 inch)

6.0 um, square

Micron MT9V032C12STM
Micron MT9V022177ATC
Micron MT9V032C12STC

e HDR mode with two kneepoints for extended dynamic
range

e Sensor internal controls for exposure (AES) and gain
(AGC), can be used optionally

4.0x
4.0x/5.0x (software)
1.6x
USB uEye GigE uEye SE  GigE uEye HE
MHz |5-43™ 5-46 " 5-46™
MHz 60™ 59 60™
fos 187.27 100.0 2 100.0 2
fps 83.37 96.9 96.9
ms | 0.037 "2-5580 " 0.032 2-5580 " 0.032 "2-5580 "
ms 0.037 "-5580 ¥ |0.032 "2-5580 " |0.032 "2-5580 "

Pixels|16-752, 4

Horizontal * + Vertical ™
16-752, 4 16-752,4
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AOIl image height, step width

AOQI position grid horizontal, vertical

AOI frame rate, 640 x 480 pixels (VGA)

AOI frame rate, 320 x 240 pixels (CIF)
Binning

Mode

Method

Factors

Frame rate with 2x binning, 376 x 240 pixels
Frame rate with 4x binning, 188 x 120 pixels
Subsampling

Mode

Hardware trigger

Mode

Trigger delay with rising edge

Trigger delay with falling edge

Additive trigger delay (optional)

Sensor delayto exposure start

Power consumption ™

Pixels 4-480, 2
Pixels |4, 2
fps 100
fps  |200

4-480, 2
4,2
115
231

4-480, 2
4,2
115
231

Horizontal *» + Vertical ¥

H + V: Monochrome binning, averaging

fps 274
fps 466

Asynchronous
ps 20.6 £+0.25
us 38.8 £0.25
us 15ps..4s

us <200
USB uEye
W 0.4-1.0

2X, 4X
274
466

Asynchronous
3.3+0.25
11.8 £0.25
15pus..4s
<200

GigE uEye SE
2.3-31

1) The maximum possible pixel clock frequency depends on the PC hardw are used.

*
2) Requires maximum pixel clock frequency.
*3) Requires minimum pixel clock frequency.

*,
4) Use of this function increases the frame rate.

5 The pow er consumption depends on the sensor model and the pixel clock setting.

274
466

Asynchronous
0.3+0.25

0.2 £0.25
15ps..4s
<200

GigE uEye HE
2.9-4.2
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6.2.1 Sensor Data. Ul-122x / UI-522x

Relative sensor sensitivity
Monochrome Color

1= IR-Cut-Filter 650nm 1 IR-Cut-Filter 650nm

400 500 600 700 800 00 400 500 600 700 800 900
Wavelength [nm) Wavelength [nm]

Figure 122: Sensor sensitivity of the UI-122x / UI-522x

Notes on using the Ul-122x/ UI-522x

Optimum pixel clock frequencyis 27 MHz

The color version has no hardware gain controls. The driver simulates these.

The RGB gain controls have no effectin raw Bayer mode.

Sensor brightness control: The sensor does not use the average image brightness value as the
actual value for brightness control. Instead, it uses a value calculated internally from the histogram.
This value is defined with 12% of the pixels being brighter than the actual value.

Sensor brightness control: The permissible value range for the reference value is [44...235]. You
cannot set any smaller values (down to black = 0) or higher values (up to white = 255).

Sensor speed does notincrease for AOI width <608 pixels (constantimage height).

The sensor binning works by averaging pixels, so the image will not become brighter when binning
is activated.

The frame rate is not significantly higher with horizontal 4x binning than with 2x binning.

Extreme overexposure may shift the black level. As an effect, the white level is no longer reached.
Functions that modifyimage content (such as exposure or gain) are applied with a delay of one
frame time. This is also the case in trigger mode.

IR illumination with 900 nm causes blooming.

With horizontal 4x binning, a dark column appears at the right-hand image border, which is caused
by the sensor.

For sensor reasons, the (black level) offset cannot be modified when HDR mode is active.

Master gain and gain boost should be disabled when using HDR mode.
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6.2.2

Ul-146x / UI-546x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class
Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome

Sensor name, color

Gain
Color model (master/RGB)
Gain boost

Camera timing

Pixel clock range

Max. pixel clock with subsampling/binning

Frame rate (freerun mode)

Frame rate (trigger mode, 1 ms exposure)

Exposure time in freerun mode

Exposure time in trigger mode

CMOS

Electronic rolling shutter
Progressive scan
QXGA

2048 x 1536 pixels (3.2 Mpixels)
4:3

10 bits

1/2 inch

6.55x4.92 mm

8.2 mm (1/2.0 inch)

3.2 um, square

Micron MT9TO01

12.0x/7.25x%
2.0x
USB uEye GigE uEye SE
MHz |5-43™ 3-60 "
MHz 64 640
fos 1127 15.72
fos [11.27 15.6 2

GigE uEye HE
3-60"

64

1577

156

ms 0.057 *2-1744 "3 0.041 *2-2912 "9 0.041 *2-2912
ms 0.057 *2-750 9 0.041 *2-1251 "9 /0.041 *2-1251 "3

16 - 2048, 4
4 -1536, 2
4,2

233

47.6

AQI

Mode Horizontal ™ + Vertical
AQOl image width, step width Pixels 16 - 2048, 4 16 - 2048, 4

AOIl image height, step width Pixels 4 - 1536, 2 4 -1536, 2

AOI position grid horizontal, vertical Pixels |4, 2 4,2

AOI frame rate, 1920 x 1080 pixels (HD fps |16.7 23.3

1080)

AOI frame rate, 1280 x 720 pixels (HD 720) |fps 34.1 47.6

Binning

Mode Horizontal ™ + Vertical ™
Method H + V: Color binning, H: additive, V: averaging
Factor 2%, 3X, 4%, 6X
Subsampling
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Mode
Method
Factor
Frame rate w/ 2x subsampling, 1024 x 768 fps
pixels
Frame rate with 3x subsampling, 680 x480 fps
pixels
Hardware trigger
Mode
Trigger delay with rising edge us
Trigger delay with falling edge ps
Additive trigger delay (optional) Vi
Sensor delay to exposure start ps
Power consumption ™

w

Horizontal *¥ + Vertical ¥

H + V: Color subsampling

37.8

107

Asynchronous
22.4+0.25
40.7 £0.25
15ps..4s
<200

USB uEye
0.4-0.7

52.8

113

Asynchronous
3.1+0.25
11.9+£0.25
15ps..4s
<200

GigE uEye SE
24-29

1) The maximum possible pixel clock frequency depends on the PC hardw are used.

*
2) Requires maximum pixel clock frequency.
*3) Requires minimum pixel clock frequency.

*,
4) Use of this function increases the frame rate.

*|
%) The pow er consumption depends on the sensor model and the pixel clock setting.

Relative sensor sensitivity
Color

14 IR-Cut-Filter 850nm

400 500 600 700 800 900
Wavelength [nm]

Figure 123: Sensor sensitivity of the Ul-146x / UI-546x

2X%, 3X%, 4X, 5X, 6X, 8X

528

113

Asynchronous
0.3%0.25

0.2 £0.25
15ps..4s
<200

GigE uEye HE
2.8-3.9
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Notes on using the UIl-146x/ UI-546x

Master gain is digitally calculated on the sensor and may cause artefacts. Instead use RGB gains
first (e.g. by setting a minimum value in the Auto White Balance function).

The sensor does not allow changes of exposure time while in trigger mode. If
is_SetExposureTime() is called in trigger mode, the sensor will temporarily switch to freerun. This
results in a longer delay time (depending on the frame rate) at function call.

Sensor speed does notincrease for effective horizontal resolution <256 pixels.

Changing the frame rate in trigger mode has no effect. The maximum possible exposure time
cannot be increased in this way.

With horizontal 4x binning, a dark column appears at the right-hand image border, which is
caused bythe sensor.

For hardware reasons, the sensor can not perform more than 3x vertical binning. When 4x or 6x
binning is activated in the uEye software, the driver uses a combination of binning and
subsampling instead. Therefore, the image will not become brighter when 4x or 6x horizontal
binning is activated.
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6.2.3 Sensor Data. Ul-148x / Ul-548x

6.2.3

UI-148x / UI-548x

Sensor specification
Sensor type

Shutter system
Readout mode
Resolution class
Resolution
Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

CMOS

Electronic rolling shutter / global start shutter
Progressive scan

QSXGA

2560 x 1920 pixels (4.92 MP)

4:3

12 bits

1/2 inch

5.63 x4.22 mm

Exact optical sensor diagonal 7.0 mm (1/2.3 inch)
2.2 um, square
Micron MT9P031

Micron MT9P031

Pixel size
Sensor name, monochrome

Sensor name, color

Gain
Monochrome model (master gain) 30.0x
Color model (master/RGB) 12.0x/6.5x

Gain boost 1.6x (color model only)

Camera timing USB uEye GigE uEye SE  GigE uEye HE
Pixel clock range MHz |5-43™ 4-96 "V 4-103™

Max. pixel clock with subsampling/binning MHz |90 ™ 100" 128"

Frame rate (freerun mode) fos (6.317 14172 15172

Frame rate (trigger mode, 1 ms exposure) |fps [6.38 2 1417 1527
Exposure time in freerun mode ms |0.075 *?- 2745"/0.034 *2- 3404 0.031 *2-3404 ™
Exposure time in trigger mode ms |0.075 *2- 27459 /0.034 *2- 3404 0.031 *2-3404 ™
AQI

Mode Horizontal ™ + Vertical

AOIl image width, step width Pixels 32 - 2560, 4 32 - 2560, 4 32-2560,4

AOl image height, step width Pixels |4 - 1920, 2 4-1920,2 4-1920,2

AOQI position grid horizontal, vertical Pixels 4, 2 4,2 4,2

AOI frame rate, 1920 x 1080 pixels (HD fps 135 30.1 32.3

1080)

Binning

Mode Horizontal ™ + Vertical ™

Method H + V: Color binning. H: additive. V: averaging

Factor Mono / Color 2x /12X, 3X, 4X, 6x

Subsampling
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Mode Horizontal ™ + Vertical

Method H + V: Color subsampling

Factor 2X, 3%, 4X, 5x, 6X

Frame rate w/ 2x subsampling, 1280 x960 fps [25.4 51.3 55.9

pixels

Frame rate w/ 4xsubsampling, 640 x480 fps |100.6 138.5 156.9

pixels

Hardware trigger

Mode Asynchronous |Asynchronous  Asynchronous

Trigger delay with rising edge us 22.0+0.25 3.1+0.25 0.3+0.25

Trigger delay with falling edge us 40.2 £0.25 11.8 +0.25 0.2+0.25

Additive trigger delay (optional) Vi 15pus..4s 15ps..4s 15ps..4s

Sensor delay to exposure start us <200 <200 <200

Power consumption ™ USB uEye GigE uEye SE  GigE uEye HE
w 0.5-0.9 2.6-3.1 3.0-44

1) The maximum possible pixel clock frequency depends on the PC hardw are used.

*
2) Requires maximum pixel clock frequency.
*3) Requires minimum pixel clock frequency.

*,
4) Use of this function increases the frame rate.

*|
%) The pow er consumption depends on the sensor model and the pixel clock setting.

Relative sensor sensitivity
Monochrome

1 IR-Cut-Filter 650nm

400 500 600 700 800 800
Wavelength [nm]

Figure 124: Sensor sensitivity of the Ul-148x / UI-548x
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400 500
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6.2.3 Sensor Data. Ul-148x / Ul-548x

Notes on using the UIl-148x/ UI-548x

Itis recommended to use a high-resolution (megapixel) lens.

Use of the Global Start function slightly reduces the maximum possible frame rate because the
sensor needs to be run in trigger mode.

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

Color version only: Live color display with color correction and 5x5 de-Bayering results in high
CPU load (see Color Filter (Bayer Filter)).

For hardware reasons, the sensor can only perform 3x vertical binning. When 3x horizontal
binning is activated in the uEye software, the driver uses 3xsubsampling instead. Therefore, the
image will not become brighter when 3x horizontal binning is activated.

Monochrome version only: No gain boost (factor) available. Use 30x master gain instead.
Monochrome version: sensor internally works like the color version. This might lead to artefacts
when binning and subsampling are used. Therefore, the monochrome sensor does not support
binning factors higher than 2x.

Monochrome version: Gain settings 0...49 use analog signal gain; from 50 up, the stronger digital
gain is used. High gain settings may cause visible noise.
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6.2.4

Ul-149x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class
Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome
Sensor name, color

Special features

Gain
Monochrome model (master gain)
Color model (master/RGB)

Gain boost

Camera timing

Pixel clock range

Max. pixel clock with subsampling/binning

Frame rate (freerun mode)

Frame rate (trigger mode, 1 ms exposure)

Exposure time in freerun mode

Exposure time in trigger mode

AQI

Mode

Minimum AQI

Position grid

AQI frame rate, 2560 x 1920 (4.92 MPixel)

Binning
Mode

Method
Factors

Frame rate with 2x binning, 1920 x 1080
pixels

CMOS

Electronic rolling shutter / global start shutter
Progressive scan

QHDTV

3840 x2748 pixels (10.55 MP)
4:3

12 bits

1/2 inch

6.41 x4.59 mm

7.89 mm (1/2.03 inch)

1.67 um, square

Micron MT9J003

Micron MT9J003

Sensor internal image scaler, downscaling by factor 1...8

%)

11.2x/5.29x
USB uEye GigE uEye SE  GigE ukEye HE
MHz |5-36™ 5-68 ™ 5-90 ™
MHz 36™ 68 "V 100
fps 3.207 6.05 2 8.00
fos  13.197 6.00 " 792
ms 0.340 " - 14582 |0.180 2 - 14582 |0.136 " - 14582
3) ) 3)
ms 0.340 " -14582 0.180 2 - 14582 |0.136 "2 - 14582
3) ) 3)
Horizontal ™ + Vertical
Pixels 448 x4
Pixels H:4,V: 2
fps 6.7 11.9 11.9
Horizontal ™ + Vertical
H + V: Color binning, additive
2x, color model: 4x
fps 149 28.2 37.0
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6.2.4 Sensor Data. Ul-149x / UI-549x

Color model: Frame rate with 4x binning,

800 x 600 pixels

Subsampling
Mode
Method

Factors

Hardware trigger

Mode

Rolling Shutter mode (no Global Start)
Trigger delay with rising edge
Trigger delay with falling edge

Global Start mode
Trigger delay with rising edge
Trigger delay with falling edge

Additive trigger delay (optional)

Sensor delayto exposure start

Power consumption ™

") To be defined

fps

us
us

us
us
us
us

47.4

89.0

118.0

Horizontal *» + Vertical ¥

H + V: Color subsampling

Asynchronous

180.8 +0.25
199.1 +0.25

16.9 £0.25
35.3+0.25
15pus..4s
<200

USB uEye
0.5-1.3

2X, 4X

Asynchronous

234.8 £0.25
244.1 +0.25

43.1 +0.25
51.9 £+0.25
15ps..4s
<200

GigE uEye SE
2.4-3.3

1) The maximum possible pixel clock frequency depends on the PC hardw are used.

*
2) Requires maximum pixel clock frequency.

*
3) Requires minimum pixel clock frequency.

*,
4) Use of this function increases the frame rate.

*
5) The pow er consumption depends on the sensor model and the pixel clock setting.

Relative sensor sensitivity
Monochrome

1 IR-Cut-Filter 650nm

400 500 600 700 800

900

Wavelength [nm]

Color

Asynchronous

232.0 £0.25
232.1+£0.25

40.3 £0.25
40.2 +0.25
15ps..4s
<200

GigE ukEye HE
3.0-5.0

blue

IR-Cut-Filter 650nm

red

400 500

600 700

800 900
Wavelength [nm]
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Figure 125: Sensor sensitivity of the Ul-149x / UI-549x

Notes on using the UIl-149x/ UI-549x

Itis recommended to use a high-resolution (megapixel) lens.

Use of the sensor's internal image scaler does notincrease the maximum possible frame rate.
Itis recommended to always enable hot pixel correction.

Use of the Global Start function slightly reduces the maximum possible frame rate because the
sensor needs to be run in trigger mode.

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

Color version only: Live color display with color correction and 5x5 de-Bayering results in high
CPU load (see Color Filter (Bayer Filter)).

Monochrome version: The sensor has a reduced sensitivity in the NIR range. Itis suitable for IR
imaging onlyto a limited extent.

Monochrome version: The sensor internally works like the color version. This might lead to
artefacts when binning and subsampling are used. Therefore, the monochrome sensor does not
support binning factors higher than 2x.
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6.2.5 Sensor Data. Ul-154x / Ul-554x

6.2.5

UI-154x / UI-554x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class
Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome

Sensor name, color

CMOS

Electronic rolling shutter
Progressive scan

SXGA

1280 x 1024 pixels (1.3 Mpixels)
5:4

10 bits

1/2 inch

6.66 x5.32 mm

8.5 mm (1/1.9 inch)

5.2 um, square

Micron MT9M001

Gain

Monochrome model (master gain) 13x

Gain boost 1.5x

Camera timing USB uEye GIigE uEye SE  GigE uEye HE
Pixel clock range MHz |5-43™ 2-61 ™ 2-61™

Max. pixel clock with subsampling/binning |MHz |50 ™ 610 61

Frame rate (freerun mode) fos |25.07 355" 3557

Frame rate (trigger mode, 1 ms exposure) |fps [25.0™ 35.2" 3527
Exposure time in freerun mode ms 0.037 *2-983 9 0.026 *2-2459 " 0.026 *2-2459
Exposure time in trigger mode ms |0.037 *2-983 " |0.026 *2-2459 ¥ 0.026 *2-2459 )
AOI

Mode Horizontal ™ + Vertical

AQOl image width, step width Pixels 32 - 1280, 4 32-1280,4 32-1280,4
AOIl image height, step width Pixels 4 - 1024, 2 4-1024,2 4-1024,2
AOI position grid horizontal, vertical Pixels |4, 2 4,2 4,2

AOI frame rate, 640 x 480 pixels (VGA) fps |84 119 119

Binning

Mode - - -
Subsampling

Mode Horizontal ™ + Vertical

Method H + V: Color subsampling

Factor 2X, 4X, 8X

Frame rate w/ 2xsubsampling, 640 x512 |fps 98 119 119
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pixels

Frame rate w/ 4xsubsampling, 320 x256 |fps 269 328 328

pixels

Hardware trigger

Mode Asynchronous |Asynchronous  Asynchronous

Trigger delay with rising edge Vi 22.0+0.25 3.1+0.25 0.3+0.25

Trigger delay with falling edge ps 40.3 £0.25 11.9 £0.25 0.2+0.25

Additive trigger delay (optional) us 15pus..4s 15ps..4s 15ps..4s

Sensor delay to exposure start pus <2002 <200 <200

Power consumption ™ USB uEye GigE uEye SE  GigE ukEye HE
W 0.5-1.0 2.6-3.2 3.0-43

") The maximum possible pixel clock frequency depends on the PC hardw are used.

*
2) Requires maximum pixel clock frequency.

*
3) Requires minimum pixel clock frequency.

*,
4) Use of this function increases the frame rate.

*
5 The pow er consumption depends on the sensor model and the pixel clock setting.

Relative sensor sensitivity

Monochrome
1+ IR-Cut-Filter 650nm
1 1 I I
400 500 600 700 800

Wavelength [nm)

Figure 126: Sensor sensitivity of the Ul-154x / UI-554x
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6.2.5 Sensor Data. Ul-154x / Ul-554x

Notes on using the Ul-154x/ UI-554x

e Sensor speed does notincrease for AOI width <240 pixels.

o Extreme overexposure shifts the black level. Please deactivate the Auto Offset function in this case.

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

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

e The brightness of the first and last line might deviate due to the sensor.

e Gain values between 59 and 99 may lead to image inhomogeneity.

e Cameras with a date of manufacture 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 uEye
driver version 3.31 or higher.

e Cameras with a date of manufacture 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.

Offsetincreases the black level every 7th step. The steps in-between change the appearance of
fixed pattern noise.
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6.2.6

UI-155x / UI-555x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class
Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome

Sensor name, color

Gain
Color model (master/RGB)
Gain boost

Camera timing

Pixel clock range

Max. pixel clock with subsampling/binning
Frame rate (freerun mode)

Frame rate (trigger mode, 1 ms exposure)

Exposure time in freerun mode

Exposure time in trigger mode

AOI

Mode

AOIl image width, step width
AOl image height, step width

AOQI position grid horizontal, vertical

Binning
Mode
Method

Factor

Subsampling
Mode

CMOS

Electronic rolling shutter

Progressive scan

UXGA

1600 x 1200 pixels (1.92 Mpixels)

4:3

10 bits

1/3 inch
4.48 x3.36 mm
5.6 mm (1/2.9 inch)

2.8 um, square

Micron MT9D131

3.5x/3.1x

2.0x

MHz
MHz

USB uEye
3-56 "
48"
18.37
18.2"

0.038 *2-12.8s
*3)

0.038 *2-12.8s
*3)

GigE uEye SE
3-60 "

56"

23.8
2357

0.029 *2- 21.4s
*3)

0.029 *2- 21.4s
*3)

GigE uEye HE
3-60"

60"

2557
2557

0.029 *2- 21.4s
*3)

0.027 *2-21.4s
*3)

Horizontal *» + Vertical ¥

Pixels |32 - 1600, 4
Pixels 4 - 1200, 2
Pixels 4, 2

AOI frame rate, 1280 x 720 pixels (HD 720) fps

35.7

32-1600, 4
4-1200, 2
4,2

46.6

32-1600, 4
4-1200,2
4,2

49.95

Horizontal ™ + Vertical ™

H + V: Color binning, averaging

2X

Horizontal ™ + Vertical ™
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6.2.6 Sensor Data. Ul-155x / UI-555x

Method H + V: Color subsampling

Factor 2x, 4x, 8%, 16x

Frame rate w/ 2xsubsampling, 800 x600 |fps |71 79,6 85

pixels

Frame rate w/ 4xsubsampling, 400 x300 |fps 252 235 252

pixels

Hardware trigger

Mode Asynchronous |Asynchronous  Asynchronous

Trigger delay with rising edge Vi 180.9 £0.25 233.1 £0.25 229.6 £0.25

Trigger delay with falling edge us 199.3+0.25 242.8 £0.25 230.0 £0.25

Additive trigger delay (optional) us 15us..4s 15ps..4s 15ps..4s

Sensor delay to exposure start pus <2007 <200 <200

Power consumption ™) USB uEye GigE uEye SE  GigE uEye HE
W 0.5-1.1 2.4-3.4 3.0-4.3

1) The maximum possible pixel clock frequency depends on the PC hardw are used.

*2) Requires maximum pixel clock frequency.
*
3) Requires minimum pixel clock frequency.

*,
4) Use of this function increases the frame rate.

*
5) The pow er consumption depends on the sensor model and the pixel clock setting.

Relative sensor sensitivity

Color
1 IR-Cut-Filter 650nm
blue
>
400 500 600 700 800 900

Wavelength [nm]

Figure 127: Sensor sensitivity of the Ul-155x / UI-555x
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Notes on using the UIl-155x/ UI-555x

At verylong exposure times and minimum gain, the white level may not be reached. Increase the
gain by one step.

For AOI width <160 pixels, the sensor gets slower.

Horizontal and vertical binning can only be used together.

The sensor binning works by averaging pixels, so the image will not become brighter when
binning is activated.

When you are using a master gain setting of 72 or higher, we recommend the following RGB gain
settings to avoid color errors: Set atleast one RGB gain to 0. Set each of the other two RGB gains
to a value less than 50.

Homogeneous images may show color aberrations in the corner areas. This is caused bythe
way the micro lenses are placed on this sensor. The effect can be minimized by using a large
aperture on the lens (small F number).
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6.2.7 Sensor Data. Ul-164x / Ul-564x

6.2.7

Ul-164x / UI-564x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class
Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome

Sensor name, color

Gain
Color model (master/RGB)
Gain boost

Camera timing

Pixel clock range

Max. pixel clock with subsampling/binning
Frame rate (freerun mode)

Frame rate (trigger mode, 1 ms exposure)

Exposure time in freerun mode

Exposure time in trigger mode

AOI

Mode

AOIl image width, step width

AOl image height, step width

AOQI position grid horizontal, vertical

AOI frame rate, 1280 x 720 pixels (HD 720)
AOI frame rate, 800 x 600 pixels (SVGA)

Binning
Mode

Subsampling
Mode
Method

CMOS

Electronic rolling shutter

Progressive scan
SXGA

1280 x 1024 pixels (1.3 Mpixels)

5:4

10 bits

1/3 inch

4.61 x3.69 mm

5.9 mm (1/2.7 inch)
3.6 um, square

Micron MTOM131

3.0%/3.1x
2.0x

USB uEye
MHz |5-40™
MHz (5-40™
fos |25.07
fos (2497

ms | 0.037 *?-10.1s
*3)

ms 0.037 *?-10.1s
*3)

GigE uEye SE
5-40 ™
5-40
25.0 2
2497

0.038 *2- 10.1s
*3)

0.038 *2- 10.1s
*3)

GigE uEye HE
5-40™
5-40 ™
25.0™
25.0

0.037 *2- 10.1s
*3)

0.037 *2- 10.1s
*3)

Horizontal *» + Vertical ¥

Pixels |32 - 1280, 4
Pixels |4 - 1024, 2
Pixels 4, 2

fps |34

fps 61

32-1280,4
4-1024,2
4,2

34

61

32-1280,4
4-1024,2
4,2

34

61

Horizontal *» + Vertical

H + V: Color subsampling
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Factor 2X, 4X

Frame rate w/ 2xsubsampling, 640 x480 |fps 89 89 89

pixels

Frame rate w/ 4xsubsampling, 320 x240 |fps 263 263 263

pixels

Hardware trigger

Mode Asynchronous |Asynchronous  Asynchronous

Trigger delay with rising edge us 180.9 £0.25 233.8 £0.25 230.3£0.25

Trigger delay with falling edge Vi 199.3 +0.25 242.2 £0.25 2315 +0.25

Additive trigger delay (optional) us 15ps..4s 15ps..4s 15ps..4s

Sensor delay to exposure start us <200 <200" <200

Power consumption ™ USB uEye GigE uEye SE  GigE uEye HE
w 0.3-0.8 2.3-3.2 2.7-4.1

1) The maximum possible pixel clock frequency depends on the PC hardw are used.

*
2) Requires maximum pixel clock frequency.

*3) Requires minimum pixel clock frequency.

*,
4) Use of this function increases the frame rate.

*
5 The pow er consumption depends on the sensor model and the pixel clock setting.

Relative sensor sensitivity
Color

1 IR-Cut-Filter 650nm

400 500 600 700 800

900

Wavelength [nm)]

Figure 128: Sensor sensitivity of the Ul-164x / UI-564x

Notes on using the Ul-164x/ UI-564x-X

e Atverylong exposure times and minimum gain, the white level may not be reached. The gain
should be increased by one step in this case.
e The RGB gain controls have no effect for values >90.
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6.2.8 Sensor Data. Ul-221x / Ul-621x

6.2.8

Ul-221x / UI-621x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class
Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome

Sensor name, color

Gain
Monochrome model (master gain)
Color model (master/RGB)

Gain boost

Camera timing

Pixel clock range

Max. pixel clock with subsampling/binning
Frame rate (freerun mode)

Frame rate (trigger mode, 1 ms exposure)
Exposure time in freerun mode

Exposure time in trigger mode

AQI

Mode

AOIl image width, step width

Mono: AOIl image height, step width
Color: AOlimage height, step width
Mono: AOI position grid horizontal, vertical
Color: AOI position grid horizontal, vertical
AOI frame rate, 320 x 240 pixels (CIF)

Binning
Mode

Method

CCD

Electronic global shutter

Progressive scan

VGA

640 x 480 pixels (0.31 Mpixels)

4:3

12 bits

1/2 inch

6.34 x4.75 mm

7.9 mm (1/2.0 inch)
9.9 um, square
Sony ICX414AL
Sony ICX414AQ

20.78x
12.0x/4.0x

2.0x (monochrome model only)

MHz
MHz
fps
fps
ms

ms

Pixels
Pixels
Pixels
Pixels
Pixels

fps

USB uEye GigE uEye SE  GigE uEye HE
5-30 5-30 ™ 5-30 ™

30 30 30

753" 753" 75.37

69.0 @ 69.0 @ 69.0

0.04*2-630™ |0.04 *2-630" 0.04 *2-630 ™
0.04 *2-10 min*®|0.04 *?-10 min™|0.04 *2-10 min™®

Horizontal + Vertical ™

16 - 640, 4 16 - 640,4 16 - 640,4
120-480,1 120-480, 1 120-480,1
120 - 480, 2 120 - 480, 2 120 - 480, 2
1,1 1,1 1,1
2,2 2,2 2,2
122 122 122

Vertical ™ Horizontal + Horizontal +

Vertical ™ Vertical ™

V: Monochrome H+V: H+V:
binning, additive| Monochrome Monochrome
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binning, additive

binning, additive

Frame rate with 2x binning, 640 x 240 pixels [fps 135 135 135

Frame rate with 3xbinning, 640 x 160 pixels fps |183 183 183

Frame rate with 4x binning, 640 x 120 pixels fps 221 221 221

Subsampling

Mode - - -

Hardware trigger

Mode Asynchronous |Asynchronous |Asynchronous

Trigger delay with rising edge us 39.6+25 28.1£19.0 224 +19.0

Trigger delay with falling edge us 58.1+25 39.9£19.0 21.7 £19.0

Additive trigger delay (optional) us 15us..4s 15 pus..4s 15pus..4s

Sensor delay to exposure start pus <1007 <1002 <100

Power consumption ™ USB uEye GigE uEye SE  GigE uEye HE
W 1.0-1.9 3141 34-5.2

") The maximum possible pixel clock frequency depends on the PC hardw are used.

*
2) Requires maximum pixel clock frequency.

*
3) Requires minimum pixel clock frequency.

*,
4) Use of this function increases the frame rate for monochrome models.

*
5) The pow er consumption depends on the sensor model and the pixel clock setting.

Relative sensor sensitivity
Monochrome

19 IR-Cut-Filter 650nm

400 500 600 700 800

900

Wavelength [nm]

Color

blue

IR-Cut-Filter 650nm

red

500

Figure 129: Sensor sensitivity of the Ul-221x / UI-621x

600 700

800 900
Wavelength [nm]

Notes on using the Ul-221x/ UI-621x

e Optimum pixel clock frequencyis 24 MHz.
¢ Recommended pixel clock range 16 - 26 MHz
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6.2.9 Sensor Data. Ul-222x / UI-622x

6.2.9

Ul-222x / UI-622x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class
Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome

Sensor name, color

Gain

Monochrome model (master gain)
Color model (master/RGB)

Gain boost

Camera timing

Pixel clock range

Max. pixel clock with subsampling/binning
Frame rate (freerun mode)

Frame rate (trigger mode, 1 ms exposure)
Exposure time in freerun mode

Exposure time in trigger mode

AQI

Mode

AOIl image width, step width

Mono: AOl image height, step width
Color: AOl image height, step width
Mono: AOI position grid horizontal, vertical
Color: AOI position grid horizontal, vertical
AOI frame rate, 640 x 480 pixels (VGA)
AOI frame rate, 320 x 240 pixels (CIF)

Binning
Mode

CCD

Electronic global shutter
Progressive scan
CCIR/PAL

768 x576 pixels (0.44 Mpixels)
4:3

12 bits

1/2 inch

6.37 x4.78 mm

8.0 mm (1/2.0 inch)

8.3 um, square

Sony ICX415AL

Sony ICX415AQ

14.1x
8.9x/4.0x

2.0x (monochrome model only)

USB uEye GigE uEye SE  GigE uEye HE
MHz 5-30™ 5-30 ™ 5-30 ™
MHz 30™ 30 30
fps |52.272 522" 52.2
fps 4937 49.372 49.37

ms 0.05*2-770™ |0.05*2-770"® |0.05*2-770™

ms 0.05*2-10 min |0.05 *2-10 min | 0.05 *?-10 min
*3) *3) *3)

Horizontal + Vertical ™
Pixels |16 - 768, 4 16 - 768, 4 16 - 768, 4
Pixels 120 - 576, 1 120-576,1 120-576,1
Pixels|120 - 576, 2 120 -576, 2 120-576,2

Pixels 1,1 1,1 1,1
Pixels 2,2 2,2 2,2
fos 60 60 60
fos 97 97 97
Vertical ™ Horizontal + Horizontal +
Vertical Vertical "
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Method

Frame rate with 2x binning, 768 x 288 pixels fps

Frame rate with 3x binning, 768 x 192 pixels |fps

Frame rate with 4x binning, 768 x 144 pixels |fps

Subsampling
Mode

Hardware trigger

Mode

Trigger delay with rising edge

Trigger delay with falling edge
Additive trigger delay (optional)

Sensor delayto exposure start

Power consumption ™

us
us
us
us

W

V: Monochrome
binning, additive| Monochrome

90
121
143

Asynchronous
40525
57525
15pus..4s
<100

USB uEye
1.0-1.9

H+\V:

H+V:
Monochrome

binning, additive binning, additive

90
121
143

Asynchronous
28.3+19.0
34.7 £19.0
15ps..4s
<100

GigE uEye SE
3.0-4.0

1) The maximum possible pixel clock frequency depends on the PC hardw are used.

*
2) Requires maximum pixel clock frequency.

*
3) Requires minimum pixel clock frequency.

*,
4) Use of the function increases the frame rate for monochrome models.

*
5) The pow er consumption depends on the sensor model and the pixel clock setting.

Relative sensor sensitivity

Monochrome
14 IR-Cut-Filter 650nm
400 500 600 700 800

900

Wavelength [nm]

Color

90
121
143

Asynchronous
22.2+19.0
21.1+19.0
15ps..4s
<100

GigE ukEye HE
35-54

blue

IR-Cut-Filter 650nm

red

Figure 130: Sensor sensitivity of the UI-222x / UI-622x

400 500

600 700

800 900
Wavelength [nm]
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Notes on using the Ul-222x/ UI-622x
e Optimum pixel clock frequencyis 28 MHz.
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6.2.10 UI-223x / UI-623x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class
Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome

Sensor name, color

Gain

Monochrome model (master gain)
Color model (master/RGB)

Gain boost

Camera timing

Pixel clock range

Max. pixel clock with subsampling/binning
Frame rate (freerun mode)

Frame rate (trigger mode, 1 ms exposure)
Exposure time in freerun mode

Exposure time in trigger mode

AQI

Mode

AOIl image width, step width

Mono: AOl image height, step width
Color: AOl image height, step width
Mono: AOI position grid horizontal, vertical
Color: AOI position grid horizontal, vertical
AOI frame rate, 800 x 600 pixels (SVGA)
AOI frame rate, 640 x 480 pixels (VGA)
AQI frame rate, 320 x 240 pixels (CIF)

Binning
Mode

CCD

Electronic global shutter
Progressive scan

XGA

1024 x 768 pixels (0.79 Mpixels)
4:3

12 bits

1/3 inch

4.76 x3.57 mm

6.0 mm (1/2.7 inch)
4.65 pm, square

Sony ICX204AL

Sony ICX204AK

10.47x
7.59x/4.0x

2.0x (monochrome model only)

USB uEye GigE uEye SE  GigE uEye HE
MHz 5-30™ 5-30 ™ 5-30 ™
MHz 30™ 30 30
fos 130.0™ 30.0 2 30.0
fps 28.7 28.7 2 28.7
ms | 0.066 *2-1000 " 0.066 *2-1000 " 0.066 *2-1000 "3

0.066 *?-10 min |0.066 *2-10 min 0.066 *2-10 min
*3) *3) *3)

ms

Horizontal + Vertical ™

Pixels 16 - 1024, 4 16 -1024, 4 16-1024,4
Pixels 120 - 768, 1 120-768,1 120-768,1
Pixels|120 - 768, 2 120-768, 2 120-768,2
Pixels 1,1 1,1 1,1

Pixels 2, 2 2,2 2,2

fps |37 37 37

fps 45 45 45

fps |78 78 78

Vertical Horizontal + Horizontal +
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Vertical ™ Vertical
Method V: Monochrome H+V: H+V:
binning, additive| Monochrome Monochrome

binning, additive | binning, additive

Frame rate with 2x binning, 1024 x 384 fps |53 53 53

pixels

Frame rate with 3xbinning, 1024 x 256 fps |71 71 71

pixels

Frame rate with 4x binning, 1024 x 192 fps 85 85 85

pixels

Subsampling

Mode - - -

Hardware trigger

Mode Asynchronous |Asynchronous |Asynchronous

Trigger delay with rising edge us 39526 255+19.0 22.619.0

Trigger delay with falling edge us 57.9+2.6 38.6 £19.0 22.1+19.0

Additive trigger delay (optional) us 15us..4s 15 pus..4s 15pus..4s

Sensor delay to exposure start pus <1007 <1002 <100

Power consumption ™ USB uEye GigE uEye SE  GigE uEye HE
W 1.0-1.7 3.0-3.8 3.5-5.0

") The maximum possible pixel clock frequency depends on the PC hardw are used.

*
2) Requires maximum pixel clock frequency.

*
3) Requires minimum pixel clock frequency.

*4)

Use of the function increases the frame rate for monochrome models.

*
5) The pow er consumption depends on the sensor model and the pixel clock setting.

Relative sensor sensitivity

Monochrome
1] IR-Cut-Filter 650nm
400 500 600 700 800

00

Wavelength [nm]

Color

1

blue

IR-Cut-Filter 650nm

red

400 500

Figure 131: Sensor sensitivity of the UI-223x / UI-623x

600 700

800 900
Wavelength [nm]
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Notes on using the UI-223x/ UI-623x

e Optimum pixel clock frequencyis 15 MHz

Recommended pixel clock range 10 - 20 MHz

Long exposure times will increase the number of hotpixels.

High temperatures will increase the black level of individual pixels.
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6.2.11 Sensor Data. Ul-224x / Ul-624x

6.2.11

Ul-224x / UI-624x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class
Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome

Sensor name, color

Gain

Monochrome model (master gain)
Color model (master/RGB)

Gain boost

Camera timing

Pixel clock range

Max. pixel clock with subsampling/binning
Frame rate (freerun mode)

Frame rate (trigger mode, 1 ms exposure)

CCD

Electronic global shutter
Progressive scan

SXGA

1280 x 1024 pixels (1.3 Mpixels)
4:3

12 bits

1/2 inch

5.95x4.76 mm

7.6 mm (1/2.1 inch)
4.65 pm, square

Sony ICX205AL

Sony ICX205AK

13.66x
4.0x/8.9x

2.0x (monochrome model only)

USB uEye
MHz |5-30™9 5-30
MHz 30" 30
fos |15.07 15.0 2
fos 17.0" 17.0"

GigE uEye SE

GigE uEye HE
5-30 ™

30

150"

17.0

Exposure time in freerun mode ms |0.083 *2-1460 " |0.083 *2-1460 * 0.083 *2-1460 ™

Exposure time in trigger mode ms 0.083 *3-10 min |0.083 *2-10 min |0.083 *2-10 min
*3) *3) *3)

AOI

Mode Horizontal + Vertical ™

AOIl image width, step width

Mono: AOl image height, step width
Color: AOl image height, step width
Mono: AOI position grid horizontal, vertical
Color: AOI position grid horizontal, vertical
AOI frame rate, 1024 x 768 pixels (XGA)
AOI frame rate, 640 x 480 pixels (VGA)
AQI frame rate, 320 x 240 pixels (CIF)

Binning
Mode

Pixels
Pixels
Pixels
Pixels
Pixels
fps
fps
fps

16 -1280,4
120-1024,1
120-1024,2
1,1

2,2

18

28

38

Vertical ™

16 - 1280, 4
120-1024,1
120 -1024, 2
1,1

2,2

18

28

38

Horizontal +

16-1280,4
120-1024,1
120 -1024,2
1,1

2,2

18

28

38

Horizontal +
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Vertical ™ Vertical
Method V: Monochrome H+V: H+V:
binning, additive| Monochrome Monochrome

binning, additive | binning, additive

Frame rate with 2x binning, 1280 x512 fps |23 23 23

pixels

Frame rate with 3x binning, 1280 x 340 fps |28 28 28

pixels

Frame rate with 4x binning, 1280 x 256 fps 31 31 31

pixels

Subsampling

Mode Vertical ™ Vertical ™ Horizontal +

Vertical ™

Method V: Color V: Color H + V: Color
subsampling subsampling subsampling

Frame rate w/ 4xsubsampling, 1280 x256 |fps 31 31 31

pixels

Hardware trigger

Mode Asynchronous |Asynchronous  Asynchronous

Trigger delay with rising edge Vi 39.9+25 31.3+19.0 22.3+19.0

Trigger delay with falling edge us 57.7+25 36.2+£19.0 23.2+19.0

Additive trigger delay (optional) us 15us..4s 15 ps..4s 15ps..4s

Sensor delayto exposure start pus <100 <100 <100

Power consumption ™ USB uEye GigE uEye SE  GigE uEye HE

w 1.1-2.1 3.1-4.2 3.7-56

1) The maximum possible pixel clock frequency depends on the PC hardw are used.
*2) Requires maximum pixel clock frequency.

*3) Requires minimum pixel clock frequency.

*4) Use of the function increases the frame rate for monochrome models.

*
5) The pow er consumption depends on the sensor model and the pixel clock setting.
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Relative sensor sensitivity
Monochrome Color

14 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]

Figure 132: Sensor sensitivity of the Ul-224x / Ul-624x

Notes on using the Ul-224x/ UI-624x

e Optimum pixel clock frequencyis 14 MHz.

Recommended pixel clock range 10 - 20 MHz

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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6.2.12

UlI-225x / UI-625x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class
Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome

Sensor name, color

Gain

Monochrome model (master gain)
Color model (master/RGB)

Gain boost

Camera timing

Pixel clock range

Max. pixel clock with subsampling/binning
Frame rate (freerun mode)

Frame rate (trigger mode, 1 ms exposure)
Exposure time in freerun mode

Exposure time in trigger mode

AQI

Mode

AOIl image width, step width

Mono: AOIl image height, step width
Color: AOlimage height, step width
Mono: AOI position grid horizontal, vertical
Color: AOI position grid horizontal, vertical
AOI frame rate, 1024 x 768 pixels (XGA)
AOI frame rate, 640 x 480 pixels (VGA)
AQI frame rate, 320 x 240 pixels (CIF)

Binning
Mode

CCD

Electronic global shutter

Progressive scan
UXGA

1600 x 1200 pixels (1.92 Mpixels)

4:3

12 bits

1/1.8 inch

7.04 x5.28 mm

8.8 mm (1/1.8 inch)
4.4 uym, square
Sony ICX274AL
Sony ICX274AK

13.78x
8.9x/4.0x

2.0x (monochrome model only)

USB uEye
MHz |5-30™9
MHz 30™
fos 1257
fos (1237

GigE uEye SE
5-30 ™

30

1257

1237

GigE uEye HE
5-30 ™

30

125

1237

ms 0.094 *2-1570 "9/0.094 *?-1570 " 0.094 *?-1570 3
ms | 0.094 *2-5000 " 0.094 *2-5000 ¥ 0.094 *2-5000 "3

Pixels|320 - 1600, 4
Pixels|240 - 1200, 1
Pixels|240 - 1200, 2
Pixels |1, 1

Pixels |2, 2

fps |18

fps |28

fps |47

Vertical ™

320 - 1600, 4
240-1200,1
240-1200, 2
1,1

2,2

18

28

47

Horizontal +
Vertical

Horizontal + Vertical ™

320-1600, 4
240-1200,1
240-1200, 2
1,1

2,2

18

28

47

Horizontal +
Vertical ™
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6.2.12 Sensor Data. Ul-225x / UI-625x

Method

Frame rate with 2x binning, 1600 x 600 fps
pixels
Frame rate with 3x binning, 1600 x 400 fps
pixels
Frame rate with 4x binning, 1600 x 300 fps
pixels
Subsampling
Mode
Method
Frame rate w/ 2x subsampling, 1600 x600 fps
pixels
Frame rate w/ 4x subsampling, 1600 x300 |fps
pixels
Hardware trigger
Mode
Trigger delay with rising edge Vi
Trigger delay with falling edge ps
Additive trigger delay (optional) us
Sensor delayto exposure start us
Power consumption ™

w

V: Monochrome

H+\V:

binning, additive| Monochrome

24

34

43

Vertical ™

V: Color
subsampling

24

43

Asynchronous
39.6 +2.8
57.8+2.8
15pus..4s
<100

USB uEye
1.0-24

binning, additive binning, additive

24

34

43

Vertical

V: Color
subsampling

24

43

Asynchronous
29.1 £18.0
31.1+18.0
15ps..4s
<100

GigE uEye SE
3.0-44

1) The maximum possible pixel clock frequency depends on the PC hardw are used.

*
2) Requires maximum pixel clock frequency.

*
3) Requires minimum pixel clock frequency.

*,
4) Use of the function increases the frame rate for monochrome models.

*
5) The pow er consumption depends on the sensor model and the pixel clock setting.

H+V:
Monochrome

24

34

43

Horizontal +
Vertical

H + V: Color
subsampling

24

43

Asynchronous
20.4 £18.0
23.3+18.0
15ps..4s
<100

GigE ukEye HE
3.8-6.2
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Relative sensor sensitivity
Monochrome Color

14 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]

Figure 133: Sensor sensitivity of the UI-225x / UI-625x

Driver versions earlier than 3.30 allow setting an AOI height of less than 256 pixels for UIl-225x
cameras. An AOI height <256 pixels should be avoided, however, as itincreases the camera's current
consumption.

Notes on using the Ul-225x/ UI-625x

Optimum pixel clock frequencyis 29 MHz.

Recommended pixel clock range 15 - 29 MHz

Long exposure times will increase the number of hotpixels.

High temperatures will increase the black level of individual pixels.

Vertical subsampling should not be used because it can cause corrupted images. The reason it
is still supported by the driver is to ensure downward compatibility.
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6.2.13 Sensor Data. Ul-241x / Ul-641x

6.2.13

Ul-241x / UI-641x

Sensor specification
Sensor type

Shutter system

Readout mode

Resolution class
Resolution

Aspectratio

Bit depth

Optical sensor class

Exact sensitive area

Exact optical sensor diagonal
Pixel size

Sensor name, monochrome

Sensor name, color

Gain
Monochrome model (master gain)
Color model (master/RGB)

Gain boost

Camera timing

Pixel clock range

Max. pixel clock with subsampling/binning
Frame rate (freerun mode)

Frame rate (trigger mode, 1 ms exposure)
Exposure time in freerun mode

Exposure time in trigger mode

AQI

Mode

AOIl image width, step width

Mono: AOIl image height, step width
Color: AOlimage height, step width
Mono: AOI position grid horizontal, vertical
Color: AOI position grid horizontal, vertical
AOI frame rate, 320 x 240 pixels (CIF)

Binning
Mode

Method

CCD

Electronic global shutter

Progressive scan

VGA

640 x 480 pixels (0.31 Mpixels)

4:3

12 bits

1/3 inch

4.74 x3.55 mm

5.9 mm (1/2.7 inch)
7.4 um, square
Sony ICX424AL
Sony ICX424AQ

18.0x

12.0x/4.0x

2.0x (monochrome model only)

MHz
MHz
fps
fps
ms

ms

Pixels
Pixels
Pixels
Pixels
Pixels

fps

USB uEye GigE uEye SE  GigE uEye HE
5-30 5-30 ™ 5-30 ™

30 30 30

75.17 75.17 75.17

69.0 @ 69.0 @ 69.0

0.04*2-640™ |0.04 *2-640"® 0.04 *2-640 ™
0.04 *2-10 min*®|0.04 *?-10 min™|0.04 *2-10 min™®

Horizontal + Vertical ™

16 - 640, 4 16 - 640,4 16 - 640,4
120-480,1 120-480, 1 120-480,1
120 - 480, 2 120 - 480, 2 120 - 480, 2
1,1 1,1 1,1
2,2 2,2 2,2
111 111 111

Vertical ™ Horizontal + Horizontal +

Vertical ™ Vertical ™

V: Monochrome H+V: H+V:
binning, additive| Monochrome Monochrome
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binning, additive | binning, additive
Frame rate with 2x binning, 640 x 240 pixels [fps 133 133 133
Frame rate with 3x binning, 640 x 160 pixels |fps 178 178 178
Frame rate with 4x binning, 640 x 120 pixels fps |215 215 215
Subsampling
Mode - - -
Hardware trigger
Mode Asynchronous |Asynchronous |Asynchronous
Trigger delay with rising edge us 39.6+25 30.2+19.0 20.6 £19.0
Trigger delay with falling edge us 58.1+25 39.2+19.0 22.4+£19.0
Additive trigger delay (optional) us 15us..4s 15 pus..4s 15pus..4s
Sensor delay to exposure start pus <1007 <1002 <100
Power consumption ™ USB uEye GigE uEye SE  GigE uEye HE
W 1.0-1.9 3.0-4.0 3.5-5.3
") The maximum possible pixel clock frequency depends on the PC hardw are used.
*2) Requires maximum pixel clock frequency.
*3) Requires minimum pixel clock frequency.
*4) Use of the function increases the frame rate for monochrome models.
*5) The pow er consumption depends on the sensor model and the pixel clock setting.
Relative sensor sensitivity
Monochrome Color
19 IR-Cut-Filter 650nm 19 IR-Cut-Filter 650nm
red
blue
400 500 600 700 800 900 400 500 600 700 800 900

Wavelength [nm]

Figure 134: Sensor sensitivity of the Ul-241x / Ul-641x

Wavelength [nm]

Notes on using the Ul-241x/ UI-641x

e Optimum pixel clock frequencyis 25 MHz

e Recommended pixel clock range 15 - 27 MHz.

o Recommended pixel clock frequency for long term exposure is >10 MHz.
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6.3.1 Mechanical Specifications. USB uEye SE

6.3 Mechanical Specifications
6.3.1 USB uEye SE
6.3.1.1 Housing Version

Lens mount Enclosure protection class (Weight
with camera housing 62 g (CMOS), 74 g (CCD)
C-mount IP 30 C-mount, without housing 32 g (CMOS), 44 g (CCD)
Board level version 18 g (CMOS), 30 g (CCD)

For the dimensions of the USB uEye SE accessories, please refer to the USB uEye SE Accessories
chapter.

CMOS/CCD cameras

e————— 96,10mm ————>

© _ k— 1600
MT ok g0 o ﬁ 500
T et I
g
~ * 8,30 4 7 x
§ l M3 ] S ¥
Lt O \\/ v l
O

Rear view

) ) 14,40 6,00
Figure 135: Front view <_ — g X

Figure 136: Rear view
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CMOS cameras

413
«—— 302 —>
974 1 k- 156 ——>—— 205mm —>

34,0
17,0
—
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:: o 1
1 :: Thread: L 0 L Thread: G
1: M3 x 4mm O ~ ~ 1: M3 x 4mm o
@ 0 Y Y
w
v o )H 1,1 ﬁi
15,6 . .
k—— 205mm —> Figure 138: Top view
Figure 137: Side view
15,6 27,5
]
1
1
T (I
2, 2 2
L% AN
(=]
o
2 29,0 e
i < 22,0
s a1 l
2 fd 2 2
= Q Threads: O -
o i 1: M3 x 4mm 1 J @
~ 2: M2 x 3mm <
| ]
Y Y

— 13,6 —>

Figure 139: Bottom view
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6.3.1 Mechanical Specifications. USB uEye SE

CCD cameras

USB uEye SE CCD cameras have a 3 mm thick base. Do not use mounting screws that
protrude more than 3 mm into the base. Otherwise, the camera could be damaged.

48,3
372 ————
34.4 )|| 48,3
«— 158 275 ———>
O
T—K D
o
= 3 "
— =
/
Q Th . 1 7L 4 1
1 read: _Q 1
e} :
ot 1: M3 x 4mm (L “,: = 1 Threa \}_T
2 e 1: M3 x 4mm o
l Av2 Y Y
156 27.5 gl Figure 141: Top view
Figure 140: Side view
15,6 27,5
]
1
1
= O—T
2~ 2~ 2,
k. AN -
N
o™
2 200 o
= 2]
J’ < 22,0 >
o 9] |
2 2 2
f
= Q Threads: O 1
w T ! 1: M3 x 4mm 1 J o
~ ‘ 2: M2 x 3mm <
Y ¥
<— 136 —>
Figure 142: Bottom view
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6.3.1.2 OEM Version 1 (C-Mount without Housing)

CMOS/CCD cameras

30,00

8,10 e 15,00 —

e

3
&

i 5{ =)
§
+
Screws: \l_/

6,75

S
[=]
— 3,15

1285 ——

r‘\

| PR

8
]
1: M2,5 x 6mm
©
= V\ Rear view 1
| [ @
- . 3,0 F
Figure 143: Front view

Figure 144: Rear view
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6.3.1 Mechanical Specifications. USB uEye SE

CMOS cameras

413
302 ——15,6 3
156 s
Screws:
m 1: M3 x 4mm; . J
Screws 2: M2 x dmm
10 M3 dmm WO j O
} L } [
]
| <) !
& ! | )
w
| | s Figure 146: Top view
Figure 145: Side view
413
30,2
156
Screws
1. M3 dmm 1

17.0

M85

e

Figure 147: Bottom view

CCD cameras

B
©
[

IS
o
[&)

e } SEEl
| [

) @
| L = pill

G 7—

Figure 148: CMOS - bottom view

Figure 149: CCD - bottom view

© 2009 IDS Imaging Development Systems GmbH 463



Manual for uEye Cameras V3.50

6.3.1.3 OEM Version 2 (PCB Stack)

CMOS/CCD cameras

19,8

—g 5—

N

)

Figure 150: Side view

L]

r
|

(=

Figure 152: Bottom view

CCD cameras

183 11

( il

Figure 153: Bottom view

==

 E—

L—]

77—

(|
T — ‘

Figure 151: Top view

g 4 —*

Value of distance X (model-dependent)

Camera model
UI-1222 (sensor version V022)
UI-1222 (sensor version V032)
Ul-1542
Ul-1642
Ul-1552
Ul-1462
UI-1482
Ul-1482

Distance X

11.4
11.0
10.9
10.6
10.6
10.9
11.4
11.4
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6.3.2 Mechanical Specifications. USB uEye ME

6.3.2 USB uEye ME
6.3.2.1 Housing Version

Lens mount

Enclosure protection class

Weight

C-mount

IP 30

164 g (CMOS), 174 g (CCD

chapter.

For the dimensions of the USB uEye ME accessories, please refer to the USB uEye ME Accessories
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Dimensions of the housing version

8 5
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Figure 155: USB uEye ME dimensions - Front view
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Figure 157: USB uEye ME dimensions
- Bottom view

36.2 (CCD)

— 33.6 (CMOS) [~

Figure 156: USB uEye ME dimensions - Side view
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6.3.2 Mechanical Specifications. USB uEye ME
6.3.2.2 OEM Version 1 (C-Mount without Housing)

Figure 161: USB uEye ME - 3D view

) ) —1"-32-UN-2B
'l oy XM204  — /,;—8)( M3x0.5
7 = | /
N ‘I Lﬂ_ \\ "f *
n T 7 —
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{}_ :
) Jo3e) NIRRT
wn
8-> G~ 5 v Em ]
] o s BRI &
m | ~12 - 38a
Ny b oo
/i I —1 10~
ol | I
5R 38 I T * Figure 159: USB uEyg ME OEM version-
N_J 17 - % @ 27 Rear view

Figure 158: USB uEye ME OEM version - Top view
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Figure 160: USB uEye ME OEM version-
Side view
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6.3.2.3 OEM Version 2 dimensions (PCB Stack)

Abbildung 166: USB uEye ME OEM version 2 - 3D view

40
O 030
T e B I
> FH ©
AM25 ] , L
X @ 27 L l ?
10 ::b'- ¥ /+ 8 “”[T—r?"]
© _Ij 1/ -‘\_\‘I_ %': — T ﬁ
x @ 21 m : o6 Figure 163: USB uEye ME OEM
version 2 - Side view
\ — 33
\g\ - ]
[ce]

o~
nEs

6
Figure 162: USB uEye ME OEM version 2 - Top view

o —

9,9 max. (CMOS+CCD) /
Figure 164: USB uEye ME
OEM version 2 - Rear view
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6.3.2 Mechanical Specifications. USB uEye ME

Connector positions on PCB version

3 16,4

I__/'J

C

:

DO

44
Figure 165: USB uEye ME OEM version - Connector position
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6.3.3 Dimensions

S——

Figure 167: USB uEye RE

Lens mount |Enclosure protection class (Weight

C-mount IP 65/IP 67 Camera without tube 145 g (CMOS), 180 g (CCD)
Tube max. 70 g

For the dimensions of the USB uEye RE accessories, please refer to the USB uEye RE Accessories
chapter.

The USB uEye RE housing variantis IP 65/67 compliant. The following requirements must be met for

compliance with the IP 65/67 standards:

e Cables mustbe attached to both connectors (USB and trigger) during operation. If the trigger
connector is notused, it must be closed with the cover.

e Atube mustbe connected.

Attention: The USB uEye RE has not been approved for underwater use.
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6.3.3 Mechanical Specifications. USB uEye RE

Housing dimensions

M5x0.8 \/ 85

M3x05 ¥ 5
l [ /Cj I
|
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Figure 168: USB uEye RE - front [ |
view \ \I
M2x0.4 1 5
12 1,
24 M37x0.5

Figure 169: USB uEye RE - bottom view

40.5 CMOS
51/64/77 " (55.5CCD) ‘
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S
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L)
Figure 170: USB uEye RE - 3
rear view 375 CMOS
(525 CCD)

Figure 171: USB uEye RE - side view
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6.34
6.3.4.1

USB uEye LE
Housing Version

Figure 172: USB uEye LE

Lens mount Enclosure protection class Weight
32 g (with housing)
CS-/S-mount |IP30 (with housing)

12 g (S-mount)
8 g (PCB only)

chapter.

For the dimensions of the USB uEye LE accessories, please refer to the USB uEye LE Accessories

For the uEye LE series the following sensor /lens mount combinations are available:

CS-mount S-mount S-mount without housing

with housing: M12: M14: without lens holder:

UI-1xx5LE-x UI-1xx6L E-x UI-1xx7LE-x UI-1xx8L E-x
UI-122xLE-C X X X
UI-122xLE-M X X X
UI-154xLE-M X X X X
UI-164xLE-C X X X
UI-155xLE-C X X X
UI-146xLE-C X X X
UI-148xLE-C X X X X
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6.3.4 Mechanical Specifications. USB uEye LE

Dimensions of the housing version

el
O
O
O
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Figure 173: USB uEye LE - side Figure 174: USB uEye LE - rear view
view
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Figure 175: USB uEye LE - bottom view
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6.3.4.2 PCB Version and Lens Holder

The applicable tolerances for the overall dimensions of PCBs are higher than the tolerances for
housing dimensions.

The board-level version of the UI-1490x-LE has not been prepared for use of a vertical USB
connector. The board provides five additional connection points to which a USB cable can be
soldered if required (see USB uEye LE: Pin Assignment of the USB Connectaor).

Dimensions of the board level version

[ ]

hI-
0
X
A

| I

FigUre 176: USB uEye LE USB connector

- horizontal position (default)

—g 15,0 =
=

18.5 B

1

Figure 177: USB uEye LE USB connector
- vertical position (project-related option)

- 18.0 B

2.8 B —m
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12.0
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Figure 178: USB uEye LE PCB version - top view
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6.3.4 Mechanical Specifications. USB uEye LE

Figure 180: UI-149x-LE PCB version - bottom view
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Dimensions of the S-mount lens holder (only USB uEye LE board level version)

Figure 181: USB uEye LE
lens holder - top view
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M12x0.5 (0°)
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Figure 183: USB uEye LE lens

holder M12
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Figure 182: USB uEye LE lens

holder - bottom view
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Figure 184: USB uEye LE lens
holder M14
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6.3.5 Mechanical Specifications. GigE uEye SE

6.3.5 GigE uEye SE
6.3.5.1 Housing Version

Figure 185: GigE uEye SE

R~

Lens mount

Enclosure protection class

Weight

C-mount

IP 30

approx. 95 g (CMOS)
approx. 112 g (CCD)

For the dimensions of the GigE uEye SE accessories, please refer to the GigE uEye SE
Accessories chapter.
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Figure 186: Front view
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Figure 188: Rear view
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Figure 187: GigE uEye SE - bottom view (CMOS)
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Figure 189: Bottom view
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6.3.5 Mechanical Specifications. GigE uEye SE

6.3.5.2 GigE uEye SE OEM version 1 (without housing)

Figure 196: GigE uEye SE OEM version with CCD - 3D view

CCD and CMOS cameras

~—1"-32-UN-2B

1 N

30

I Figure 191: GigE uEye SE OEM
Figure 190: GigE uEye SE OEM version - version - Rear view (CCD, CMOS)
Front view (CCD, CMOS)
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CCD cameras
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Figure 192: GigE uEye SE OEM version - Top
view (CCD)
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Figure 194: GigE uEye SE OEM version - Top
view (CMOS)
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Figure 193: GigE uEy?éE OEM version - Side
view (CCD, CMOS)
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Figure 195: GigE uEyé SE OEM version -
Side view (CMOS)
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6.3.5 Mechanical Specifications. GigE uEye SE

6.3.5.3 GigE uEye SE OEM version 2 (PCB stack)

Figure 203:GigE uEye SE OEM version 2 (PCB stack) with CCD - 3D view

CCD and CMOS cameras
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! Figure 198: GigE uEye SE OEM
Figure 197: GigE uEye SE OEM version 2 - version 2 - Rear view (CCD, CMOS)
Front view (CCD, CMOS)

CCD cameras
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Figure 199: GigE uEye SE OEMversion 2 version - Side view (CCD)
- Top view (CCD)
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CMOS version
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Figure 201: GigE uEye SE OEM version 2
- Top view (CMOS)
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Figure 202: GigE uEye
SE OEMversion 2 - Side
view (CMOS)
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6.3.6 Mechanical Specifications. GigE uEye RE

6.3.6 GigE uEye RE

Figure 213: GigE uEye RE

Lens mount

Enclosure protection class

Weight

C-mount

IP65/IP 67

approx. 168 g (CMOS)
approx. 188 g (CCD)

Accessories.

For the dimensions of the GigE uEye RE accessories, please refer to the GigE uEye RE

41

—1"-32 UN-2B

[—M37x0.5

Figure 204: GigE uEye RE - Front view (CMOS /

CCD)

Figure 205: GigE uEye RE -
Rear view (CMOS / CCD)
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{47.7 CCD)

42 7CMOS
39.7 CMOS
(44,7 CCD)
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Figure 206: GigE uEye RE - Top view (CMOS/CCD with lens tube)
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Figure 207: GigE uEye RE - Bottom view (CMOS)
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Figure 208: GigE uEye RE - Side view

(CMOS)
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6.3.6 Mechanical Specifications. GigE uEye RE
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Figure 209: GigE uEye RE - Top view (CMOS)

CCD cameras
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Figure 210: GigE uEye RE - Bottom view (CCD) Figure 211: GigE uEye RE - Side view (CCD)
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Figure 212: GigE ukEye RE - Top view (CCD)
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6.3.7 Mechanical Specifications. GigE uEye HE

6.3.7 GigE uEye HE
6.3.7.1 Housing Version

Lens mount

Enclosure protection class

Weight

C-mount

IP 65/IP 67

170 g (CMOS/CCD)

For the dimensions of the Gige uEye HE accessories, please refer to the GigE uEye HE
Accessaories chapter.
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Figure 217: Side view
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Figure 216: Rear view
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Figure 218: Bottom view
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6.3.7 Mechanical Specifications. GigE uEye HE

6.3.7.2 Angled Housing Version
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Figure 221: GigE uEye HE 90°
- Side view Figure 222: GigE uEye HE 90° - Front view
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6.3.8 Flange Back Distance
6.3.8.1 Calculating the Flange Back Distance

To correctly determine the flange back distance of a uEye 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 table) must be taken into account in the calculation.

X

Filter
(optional)

—_—

Figure 223: Calculating the flange back distance (schematic

illustration)
Designation Description
a Distance from threaded flange to active sensor area (flange back distance)
17.526 mm™Y 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

"D This distance describes the equivalent in air (see introduction above)
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6.3.8 Mechanical Specifications. Flange Back Distance

You can use the following formula to calculate the mechanical flange back distance:
+ dx (ng.fa.ss -1 + fx (nﬁ!rer -1)

ng.fass nﬁfter

+e

The tolerances for the position accuracy of uEye camera sensors are given in the Position Accuracy
chapter.

Calculating the flange back distance for uEye cameras with C-mount

ukye Sensor I?:}e;ractive Distance .XWithOUt xwith filter Se’.‘sor
sensor glass ex(n e [ filter glass glass [ height
d [mn glass) [mn] h [mni

CMOS
Ul-122x522x "V 022) 0.400 1.520 0.642 18.040 18.780 1.450
Ul-122x/522x "V 032) 0.550 1.520 1.400 19.110 19.460 2.500
UI-154x/554x 0.525 1.500 1.270 18.970 19.320 2.480
UI-164x/564x 0.550 1.500 1.400 19.110 19.460 2.500
UI-145x/545x 0.525 1.500 1.270 18.970 19.320 2.480
UI-155x/555x 0.550 1.500 1.400 19.110 19.460 2.500
UI-146x/546x 0.550 1.490 1.250 18.960 19.300 2.375
UI-148x/548x 0.400 1.490 0.725 18.380 18.790 1.375

ccD

UI-221x/621x 0.750 1.500 2.810 20.590 20.930 4.690
UI-231x 0.750 1.500 2.810 20.590 20.930 4.780
UI-241x/641x 0.750 1.500 2.810 20.590 20.930 4.780
UI-222x/622x 0.750 1.500 2.810 20.590 20.930 4.690
UI-223x/623x 0.750 1.500 2.810 20.590 20.930 4.780
UI-224x1624x 0.750 1.500 2.810 20.590 20.930 4.830
UI-225x/625x 0.500 1.500 2.910 20.590 20.950 4.430

V022) Sensor model MT9V022, identified by black housing (BGA package)
V032) Sensor model MT9V032, identified by brown housing (technically identical with V022)

Calculation example: Ul-154x-xx with IR-cut filter
(a=17.526 mm, d = 0.525 mm, nGlass = 1.50, f = 1mm, nFilter = 1.53; see Filter Types table)

0.525mmx(1.50-1)  1.00mmx(1.53-1)
1.50 1.53

x=17.926 mm+ +1.27mm=19.32mm

Calculating the flange back distance for USB uEye LE cameras with CS-mount

For USB uEye LE cameras with CS-mount, the flange back distance is only12.526 mm!
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6.3.8.2

USB uEye LE Sensor glass Distance Sensor height

sensor d [mm] e [mm] h [mm]

CMOS

122xLE 0.550 1.400 2.500

164xLE 0.550 1.400 2.500

148xLE 0.400 0.725 1.375

154xLE 0.525 1.270 2.480

155xLE 0.550 1.400 2.500

Adjusting the Flange Back Distance

Some uEye models feature an adjusting ring that allows changing the flange back distance.
Please follow the information below to awid damage to the camera.

USB uEye LE with fix filter glass (production until April 2009)

The adjusting ring of the USB uEye LE has 10 adjusting positions. For each adjusting position, the
flange back distance is altered by +/- 50 pm.

To change the position of the adjusting ring,
please proceed exactly in the following order:

1. Loosen the locking screw (see figure J o N
below). ‘ [ _:?__TT.
2. Adjust the CS-mount ring (IDS | LW
special tool required, see USB uEye H{:: :_J_Qri

LE A ries). L e
ceessories) Figure 225: USB uEye
3. Hold the CS-mountring and screw in LE - Locking screw for

the locking screw. Do notuse Figure 224: USB uEye the adjusting ring
excessive force. LE with fix filter glass

USB uEye LE with inserted filter glass (production since May 2009)

The adjusting ring of the USB uEye LE has 10 adjusting positions. For each adjusting position, the
flange back distance is altered by +/- 50 pm.
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6.3.8 Mechanical Specifications. Flange Back Distance

To change the position of the adjusting ring,
please proceed exactly in the following order:

1. Loosen the locking screw on the

bottom of the camera (see illustration
below).

2. Release the filter holder by turning it
two revolutions counterclockwise (IDS
special tool required, see also USB
uEye LE Accessories).

3. Adjust the CS-mountring. Ensure that
the notch of the CS-mountring is

) /__———__:— :—___——__E \
ﬁy | /é‘)“\ | \ﬁ
_:_,_Jrj

Figure 227: USB uEye

precisely aligned with the locking screw

LE - Locking screw for

(when viewed from the camera front). Figure 226: USB uEye A -
: : LE with inserted filter the adjusting ring
4. Hold the CS-mount ring and screw in |
the locking screw. Do not use excessive glass
force.
5. Turn the filter holder clockwise until
tight.
GigE ukye HE

The adjusting ring of the GigE uEye HE camera has 10 adjusting positions. For each adjusting

position, the flange back distance is altered by +/- 50 um.

To change the position of the adjusting ring, please proceed
exactly in the following order:

1. Loosen the locking screw on the bottom of the camera
(see illustration below).

2. Release the filter holder by turning it two rewolutions
counterclockwise (IDS special tool required, see also
GigE uEye HE Accessories).

3. Adjust the C-mount ring. Ensure that the notch of the C-

mountring is precisely aligned with the locking screw
(when viewed from the camera front).

4. Hold the C-mountring and screw in the locking screw. Do
not use excessive force.

5. Turn the filter holder clockwise until tight.

Y

Figure 228: GigE uEye
HE - Locking screw for
the adjusting ring
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Drawing of the uEye adjusting ring

Figure 229: uEye flange Figure 230: uEye flange
adjusting ring (top view) adjusting ring (bottom view)
A =
! o
—a 10x 36
"\K J':::’frf ///
f -
A [
.l'lf //
5
'/'}(: Y\\
A
_."i

Figure 231: Rotation angle of
adjusmentring
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6.3.8 Mechanical Specifications. Flange Back Distance

6.3.8.3 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 uEye 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.

Figure 232: Camera front
(sectional view)
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Thread Diameter Max. immersion Max. immersion
Camera Type depth at lens end depth CMOS depth CCD (mm)
(mm) (mm)
24.0 9.4 84
USB uEye SE |C-mount 5mm 17.1 10.2 9.2
141 10.7 9.7
24.0 8.9 7.9
19.6 9.4 8.4
USB uEye RE |C-mount 5mm
171 10.2 9.2
141 10.7 9.7
24.0 6.1 -
CS-mount 4 mm
14.6 7.6 -
C-mount with extension 22.0% 111 -
; 4 mm *
rng 14.6 % 12.6 -
USB uEye LE
M12/M14 with filter glass: -
8.6 mm
S-mount M12/M14 8.8 mm without filter
glass:
12.0 mm
USB uEye ME 24.0 7.2 6.2
GigE uEye SE C-mount 5mm 20.4 9.7 8.7
GigE uEye RE 14.6 10.7 9.7
24.0 6.9 5.9
GigE uEye HE |C-mount 5mm 204 9.4 84
14.6 10.4 9.4
*) May vary depending on the inside diameter of the extension ring used
The data given in the table include the following tolerances as a safety clearance:
e Immersion depth: 0.2 mm /0.5 mm for GigE uEye HE
e Diameter: 0.2 mm
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6.3.8.4 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.

L ]
L
L
\al .
-
»
»
-y .
: /
»
L]
Figure 233: Position accuracy of the
4‘ /

sensor
Position accuracy inside the camera +0.3 mm
housing, in each direction
Horizontal/vertical rotation (o) +1.0 °
Translational rotation (B) +1.0 °
Flange back distance +0.05 mm
C-mountlenses can also be subject to inaccuracies of the flange back distance. The tolerance

usuallyis £0.05 mm. In some cases, however, the inaccuracies of camera and lens might add up,

resulting in a total error > 0.05 mm.
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6.3.9
6.3.9.1

Filter Glasses
Filter Types

Every uEye 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 filter type is given at the end
of the uEye model name.

The following table shows an oveniew of the different optical filters used in the uEye cameras:

Filter Refractive index | Glass Thicknes Cut-off
type Name (NEijter) type s (f) frequency Non-reflective
IR cut BG 1,53 BG40 1mm 650 nm -
filter (old)
IRcut
filter HQ 1,53 D263 1 mm 650 nm On one side
(new)
Daylight
cut filter DL 1,53 RG665 1mm 665 nm -
Cless GL 1,53 D263 1mm 380 nm On both sides

All uEye sensors have a D263 type cower glass. This glass is opaque to wavelengths below 330
nm.

You can tell the filter type from the outside by its coloration:
Reddish glass: HQ filter

e Bluish glass: BG filter

e Opaque glass: DL filter

e Plain glass: GL filter

New uEye 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.

uEye drivers of version V3.24 and higher determine automatically which the IR filter is used in a
camera. The corresponding color correction is selected automatically.
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Infrared cut filter (type BG)

10
09 ........ ........ ....... ........ ________
"y ....... ........ ....... ........ ........ ........ ........ ________
M. - 000
06 | A
05
0,4
0.3 ...... ........ ........ ........ ....... ........ ........
02 ...... ........ ........ ....... ........ ........ ........ ........

01 e s o O o e o — |
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Figure 234: BG filter

Infrared cut filter (type HQ)
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Figure 235: HQ filter
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Daylight cut filter (type DL)

1,0
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Figure 236: DL cut filter

Plain glass filter (type GL)
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Figure 237: Glass filter
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6.3.9 Mechanical Specifications. Filter Glasses

6.3.9.2 Mounting the Filter

The IR-cut filter of the USB uEye ME and GigE uEye SE / RE / HE is welded onto the threaded
ring and mounted with it.

Figure 238: Threaded ring - Figure 239: Threaded ring -
top view bottom view

The threaded ring is screwed into the adjusting ring from the front with a torque of 0.2 Nm. A
properly mounted threaded ring will seal off the sensor.

Aspecial IDS tool is required for adjusting the threaded ring (see GigE uEye HE Accessaories).

6.3.9.3 Cleaning the Filter Glasses

When handling the uEye camera with its lens remowved, the filter glass can get soiled from the
outside. This might be \isible in the images that are captured. The filter glass should therefore be
cleaned in that case.

Itis stronglyrecommended to return the cameras to Imaging Development Systems GmbH for
professional cleaning.

Imaging Development Systems GmbH 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 uEye filter glasses

¢ The filter glasses may only be cleaned from the outside. If you remowve the glasses, the sensor
might get soiled. Imaging Development Systems GmbH is not liable for any damage to the
sensor resulting from removal of the filter glasses.

¢ First, remowve 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
your bare fingers because often, fingerprints cannot be removed completely afterwards.

e We recommend to use pure alcohol for cleaning. 100% isopropy! 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.
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6.3.10

Cameras with fixed filter glass (USB uEye SE/ RE)

Use a wipe to wipe off dirt particles in a single sweep beyond the edge of the filter glass (see
figure below).

Figure 240: Cleaning
fixed uEye filter glasses

Cameras with replaceable filter glass (USB uEye ME / LE, GigE uEye SE / RE / HE)

Use a wipe to wipe off dirt particles in a circular sweep (see figure below).

Figure 241: Cleaning
interchangeable uEye
filter glasses

Ambient Conditions

Awoid high air humidity levels and rapid temperature changes when using uEye 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.

can reach up to 70 °C (158 °F).

The temperature values given abowe refer to the ambient temperature. The camera temperature
that can be queried for some uEye models is usually higher than the ambient temperature and
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6.3.10 Mechanical Specifications. Ambient Conditions

USB uEye SE/ME/LE, GigE uEye SE/HE

Min. Max. °
Ambient temperature 0 45 °C

32 113 °F
Storage temperature -20 60 °C

-4 140 °F
Relative humidity ™ 20 80 %
1) Non-condensing
GigE/USB uEye RE

Min. Max. °
Ambient temperature 0 45 °C

32 113 °F
Storage temperature -20 60 °C

-4 140 °F
Relative humidity for uEye RE 0 100 %

“2 Only if uEye RE lens tube and IP65/67 cables are used

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, the
relative humidity will increase to over 100% if the air cools down to 19.5°C; condensation begins to
form.

Avoid high air humidity levels and rapid temperature changes when using uEye cameras.

Vibration and shock resistance

Vibration and shock resistance of the USB uEye and GigE uEye 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.

6.3.10.1 Definition of IP Protection Classes

The housing of the USB uEye RE models complies with the IP (Ingress Protection) 65/67
standard. The housings of the other uEye models comply with IP 30. These standards are defined
as follows:

First digit

3 Protection against the ingression of small particles (diameter > 2.5 mm)

6 |Dust-proof
No ingression of dust at a vacuum of 20 mbar in the housing
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Second digit

0 No special protection against liquids

5 |Protected from jets of water
Test conditions:
Using a jet nozzle with an inside diameter of 6.3 mm, a jet of water at a volume flow of 12.5 liters
per minute is applied to the housing from all directions at a distance of 2.5 - 3 meters. The testing
period is atleast 3 minutes.

7 |Protected against the effects of temporary immersion in water
Test conditions:
The housing is dipped completely under water in a dip tank. The submerged depth is 30 cm and
the testing period is 20 seconds.
Water may not intrude in a quantity which causes harmful effects while the housing is dipped in
water under standardized pressure and time conditions.
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6.4 Electrical Specifications
6.4.1 Digital Inputs/Outputs

Depending on the model, uEye cameras have one or more digital inputs and outputs designed for
different purposes.

Camera model

Digital inputs

Digital outputs

General purpose 1/Os

(GPI10s), Other

USB uEye SE 1 (opto coupler) 1 (opto coupler) -

USB uEye RE 1 (opto coupler) 1 (opto coupler) -

USB uEye LE housing i i i

version

uUsB uEy'e LE board 1 (L) 1(TTL) 2 (TTL)

level version

GigE uEye SE 1 (opto coupler) 1 (opto coupler) -

GigE uEye RE 1 (opto coupler) 1 (opto coupler) -

GigE uEye HE 1 (opto coupler) 1 (opto coupler) 2 (TTL)
1 RS-232

6.4.2 Camera EEPROM Specifications

uEye 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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6.4.3 USB uEye SE
6.4.3.1 Pin Assignment

9-pin micro D-Sub socket

Pin  |Description

Digital output (-)

Digital input (+)

Shielding

USB power supply (VCC) 5 V
USB ground (GND)

Digital output (+)

Digital input (-)

USB data (+)

USB data (-)

© | 00 N O g WN|F

Figure 242: USB
uEye SE - Micro
D-Sub socket male,
camera rear view

Pin assignment of the uEye special cable for USB 2.0, trigger and flash

Pin | Description Cable color

1 Digital output (-)

2 Digital input (+)

6 Digital output (+)

7 Digital input (-)

green

white

yellow

brown

Figure 243: USB uEye
SE - Micro D-Sub

connector female,
connecting side view

For a comprehensiwe list of all cables and connectors available for USB uEye SE cameras, please
refer to the USB uEye SE Accessories section.

6.4.3.2 Digital Input Wiring (Trigger)

Digital input specifications

USB board revision *) 1.2
Min.
Level low 0
Level high 9
Voltage range 0
Trigger pulse width (edge) 100
Trigger edge steepness 35
Breakdown voltage
Input current 10

Max.
2

24
30

50

2.0 or higher

Min. Max.

0 2

5 24

0 30

100 -
35

50

10 i

V
V
V
ps
Vims
\Y,
mA
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6.4.3 Electrical Specifications. USB uEye SE

*) For information on how to determine the USB board revision, please refer to the USB uEye SE
Driver Compatibility chapter.

For interpreting the trigger signal, either the positive or the negative 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 wltages may be applied to the digital input.

Digital input wiring

)

-
®
‘ Opto Coupler R, ..
[ | 7 & | Digital Input {-)
| I ® .
A I e - Supply V.
t"‘{l \‘“u___'_, Tri ger
D-Sub 9p }

Digital Input {+]

Figure 244: Wiring of the trigger connector

6.4.3.3 Digital Output Wiring (Flash)

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 \Y,
Breakdown voltage 50 50 \%
Collector power dissipation 100 125 mW

*) For information on how to determine the USB board revision, please refer to the USB uEye SE
Driver Compatibility chapter.

The digital output is galvanically isolated using an opto coupler to protect the camera and the PC
against surges. Only DC wltages 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 wltage. The output
signal is actiwe if the collector-emitter switch is closed (software setting: Flash high active, see
also the Camera Properties: Input/Output section).
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Digital output wiring

The following figures show examples of how the digital output is wired.

Opto Coupler

F========

Digital Output (+)

Supply Voltage
Flash Light

_: Flash Light

S

Resettable Fuse
1

L |

Eve USE SE Camera

Digital Output {-)

Figure 245: Wiring of the digital output as an open collector output (rev. 1.2)

Opto Coupler

3

Digital Output (+)

Supply Voltage
i Flash Light

Resettable Fuse

—1]
L 1

Digital Output ()

L

Flash Light

3

Figure 246: Wiring of the digital output as an open emitter output (rev. 1.2)

Opto Coupler

L

Digital Output (+)

Supply Voltage
Flash Ligkt

'Flash Light

o
1

: LISB SE Camera

Digital Cutput (-)

Figure 247: Wiring of the digital output as an open collector output (rev. 2.0)
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) Supply Voltage
Flash Ligkht

Opto Coupler

-

Figure 248: Wiring of the digital output as an open emitter output (rev. 2.0)

Digital Cuput (+)

Digital Output {-)

"'Flash Light

3

F-=======
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6.4.4
6.4.4.1

6.4.4.2

USB uEye ME
Pin Assignment of the I/O Connector

6-pin Hirose connector

Pin Description

1 Ground (GND)

2 USB supply voltage (VCC) 5 V

3 Digital input with opto coupler (-)

4 Digital input with opto coupler (+)

5 Digital output with opto coupler (+) Figure 249: USB uEye
ME - Hirose connector,

6 Digital output with opto coupler (-) camera rear view

Pin assignment of the 6-wire connecting cable (6-pin Hirose connector)

Pin Description Cable color
1 Ground (GND) gray
2 USB supply voltage (VCC) 5 V pink
3 Digital input (-) brown
4 Digital input (+) white
5 Digital output (+) yellow
6 Digital output (-) green
@ max. 7 mm 5m

Figure 250: USB uEye ME 6-wire cable
Digital Input Wiring (Trigger)

Digital input specifications

Min. Max.
Level low 0 2 \Y
Level high 5 24 Vv
Voltage range 0 30 \%
Trigger pulse width (edge) 100 - ps
Trigger edge steepness 35 Vims
Breakdown voltage 50 \%
Input current 10 - mA

For interpreting the trigger signal, either the positive or the negative 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 wltages may be applied to the digital input.
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Digital input wiring

Opto Coupler

Digital Input (-}

Supply Violtage |
Trigger

- e
_fT/ ¥ =\‘_,
Digital A4
Input (+) -

N\

Figure 251: USB uEye ME - Wiring of the trigger connector

6.4.4.3 Digital Output Wiring (Flash)

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 opto coupler to protect the camera and the PC
against surges. Only DC wltages 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 wltage. The output
signal is active if the collector-emitter switch is closed (software setting: Flash high active, see
also the Camera Properties: Input/Output section).

Digital output wiring

The following figures show examples of how the digital output is wired.
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Opto Coupler p— B.g.[gu
; ; Latpuit -} T

'S i Digital ™ ] '
e Output : ’:::
- +) ! |
1 I
1 1
I I
W e W
"""""""""""""""""""" Supply Voltage
F>Irash
Figure 252: USB uEye ME - Wiring of the digital output as an open collector
output

Opto Coupler

|

A
/' Digital
]
= ' Output {+)
L ]
(]
1

Supply Voltage
F>Irash

Figure 253: USB uEye ME - Wiring of the digital output as an open emitter
output

6.4.4.4 PCB Version Wiring

10 pin connector (PCB version only)

Pin Beschreibung
1 USB power supply (VCC) 5V
2 USB ground (GND) 1 . . 2
3 Digital input without opto coupler (+) 3 . . 4
4 Digital output without opto coupler (+) 5 .. 6
5 Power supply of the internal voltage transformer 3.3 V
710@® 38
6 USB ground (GND) . .
7 Programmable input/output (General Purpose 1/0) 1 9 10
Figure 254: USB uEye
8 Programmable input/output (General Purpose 1/0O) 2 L?E PCB version - Il)C/)
9 I°C bus clock signal connector
10 I°C bus data signal
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6.4.4 Electrical Specifications. USB uEye ME

The 10 pin I/O connector of the USB uEye ME can be provided with a 2 x 5-pin connecting plug with a
2.54 mm (0.1") lead spacing.

IDS shall not be liable for any damage to the camera or connected devices arising from installation of
the connecting plug.

The General Purpose I/Os are not potential-free and have no protective circuits.

Ifthe 3.3 Vand the 5 V power supplies are used simultaneously, please observe thatthe maximum
power available from the USB bus is 2.5 W. Choose the overall current in such a way that the
maximum power of 2.5 W will not be exceeded.

Max. admissible current with only one power output used

USB power supply 5V 150 mA

Power supply of the internal voltage transformer 3.3 V 150 mA

The following figures illustrate wiring examples for the USB uEye ME 10 pin connector.

Digital input wiring

Min. Max.
Level Low 0 0.8 \Y
Level High 2.4 525V V

. Digital Input {+)
10, max. 5.25 V

[ N
1k (N ]
| X

Figure 255: USB uEye ME PCB version - Wiring of the digital input

Digital output wiring

Min. Max.
Level Low 0 0.4 \%
Level High 2.4 33V V
Output current 0 4 mA
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Figure 256: USB uEye ME PCB version - Wiring of the digital output

Programmable input/output (GPIO) wiring

The two GPIOs (General Purpose I/O) can be used as inputs or outputs. This selection is made
by software using the corresponding SDK API functions. Please observe the following criteria:

Min. Max.
Output Level Low 0 04 \Y
Output Level High 2.4 33V \%
Input Level Low 0 0.8 \%
Input Level High 2.4 5.25 \%
Output current 0 4 mA
B L o R
' » L7 ) GPIOY
I i =
: ' (8)GPIO2
: 21 (2)GND
: 1|8 @
: i : 1 3av
! " max. 3.
: | |28 s
. 0 .
: = 9|® @}
i ]
1 1
] 1
i i

Figure 257: USB uEye ME - GPIO wired as an input
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Y,

L HGHION

s (8)GPIO2
: (2)GND
— 1l o2 —
al oo
L | ®e® : max. 4 ma
k(/-.’J o0
= 9|@ @10

Figure 258: USB uEye ME - GPIO wired as an output

16 pin ZIF socket connector (Type Omron XF2J-1624-11A, PCB version only)

The drawing in the Mechanical Data: uEye ME chapter shows the position of pin 1 on the PCB.

Pin Beschreibung

1 Control signal green LED

2 Control signal red LED

3 I°C bus data signal

4 I°C bus clock signal 15 16
5 USB power supply (VCC) 5V 13 14
6 Ground (GND) 1" 2
7 USB bus data signal D- 9 ;0
8 (notused) 7 6
9 USB bus data signal D+ g 4
10 Ground (GND) 1 2
11 Programmable input/output (General Purpose 1/0) 1 Figure 259:
12 Power supply of the internal voltage transformer 3.3 V Pinbelegung
13 Digital output with opto coupler (-) Z(llFé_SpOOCl:;l
14 Digital output with opto coupler (+)

15 Digital input with opto coupler (+)

16 Digital input with opto coupler (-)
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6.4.5 USB uEye RE
6.45.1 USB Connector

5 pin Binder plug (USB connector)

Pin  Description

S Bl

1 USB data (+) B
,/ “a -3':*";?\ \
2 USB ground (GND) ( |'If|'l b .EI'|'| 1

3 Shielding N,

e /
\,____ B o
4 USB power supply (VCC) Figure 260: USB uEye
RE - Binder USB
5 USB data (-) socket male_, camera
rear view

6.45.2 1/OConnector

4 pin Binder socket (trigger connector)

Pin |Description

1 Digital output (+)

/;ﬂ

2 Digital output (-)

3 Digital input (+) ‘\ \ \‘w“vj/
4 Digital input (-) Flgure 261: USB uEye
RE - Binder /O

connector female,
camera rear view

Color coding for USB uEye RE trigger cable

Color Assignment
white Digital input (+)
brown Digital input (-)
green Digital output (-)
yellow Digital output (+)

For a comprehensiwe list of all cables and connectors available for USB uEye RE cameras, please
refer to the USB uEye RE Accessories section.
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6.4.5.3

6.454

Digital Input Wiring (Trigger)

Digital input specifications

Min. Max.
Level low 0 2 \%
Level high 5 24 \%
Voltage range 0 30 \%
Trigger pulse width (edge) 100 - ps
Trigger edge steepness 35 Vims
Breakdown voltage 50 Vv
Input current 10 - mA

For interpreting the trigger signal, either the positive or the negative 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 wltages may be applied to the digital input.

Digital input wiring

Opto Coupler R, )
Digital Input (-}

Supply Vultag_e‘
hzg Trigger
I & ff X
—_— -
Digital X <k
Cutput {+) -
Figure 262: Wiring of the trigger connector
Digital Output Wiring (Flash)
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 opto coupler to protect the camera and the PC
against surges. Only DC wltages 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 wltage. The output
signal is active if the collector-emitter switch is closed (software setting: Flash high active, see
also the Camera Properties: Input/Output section).
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Digital output wiring

The following figures show examples of how the digital output is wired.

Opto Coupler g /j Digital Output (-]

] Digital Qutput {+)
2
O
"-.‘ r

o O @

Eye USB RE Camera
Supply Veltage
Flash

Figure 263: Wiring of the digital output as an open collector output

Opto Coupler

Digital (L
Oulput (+)

Supply Vallage
Flash

Eue B RE

Uy Uol -

-dmera

Figure 264: Wiring of the digital output as an open emitter output
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6.4.6 USB uEye LE
6.4.6.1 Pin Assignment of the USB Connector

Additional USB connector on the USB uEye LE PCB version

The following specifications apply to the board-level versions of the USB uEye LE. The inputs/
outputs mentioned are not accessible in the housing versions.

Pin | Description USB cable (standard color)

1 Shielding -

2 Power supply (VCC) 5V red

3 Data (+) green . . .

4 Ground (GND) black 1 2 34 5§

5 Shield - Figure 265: USB
uEye LE - Pin

6 Not connected - assignment of the

7 Data (-) white USB connector

Additional USB connector on the Ul-149xLE PCB version

The board-level version of the UI-1490x-LE has not been prepared for use of a vertical USB
connector. The board provides five additional connection points to which a USB cable can be
soldered if required.

Pin |Description USB cable (standard
color)
1 Shielding -
2  Data(+) green —
EEmmm—
3 Data (-) white —
4 Power supply (VCC) 5V red
5 Ground (GND black
(D) 1@
2@
3| -
4 |-
5@

Figure 266:
UI-149xLE PCB
version - additional
USB connector
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6.4.6.2

Pin Assignment of the I/O Connector

10 pin connector (PCB version only)

Pin Beschreibung

1 USB power supply (VCC) 5V

2 USB ground (GND) 1 . . 2

3 Digital input without opto coupler (+)

4 Digital output without opto coupler (+) 3 . . 4

5 Power supply of the internal voltage transformer 5 . . 6
33Vor30Vv™ 7 @@

6 USB ground (GND) 9 . . 10

7 Programmable input/output (General Purpose 1/0) 1 Figure 267: USB UEye

8 Programmable input/output (General Purpose 1/O) 2 LE PCB version - 1/0

9 I°C bus clock signal connector

10 I°C bus data signal

*1) This voltage depends on the supply voltage required for the sensor used (see table below)

The 10 pin I/O connector of the USB uEye LE can be provided with a 2 x 5-pin connecting plug with a
2.54 mm (0.1") lead spacing.

IDS shall not be liable for any damage to the camera or connected devices arising from installation of
the connecting plug.

Ifthe 3.3 Vand the 5 V power supplies are used simultaneously, please observe that the maximum
power available from the USB bus is 2.5 W. Choose the overall currentin such a way that the
maximum power of 2.5 W will not be exceeded.

Max. admissible current with only one power output used
USB power supply5V 150 mA
Power supply of the internal voltage transformer (3.0 Vor 3.3 V) "D 200 mA

*1) This voltage depends on the supply voltage required for the sensor used (see table below)

GPIO specifications

The two GPIOs (General Purpose I/O) can be used as inputs or outputs. This selection is made
by software using the corresponding SDK API functions. Please observe the following criteria:

e Input: 3.3V LVTTL, max. 3.3 V input wltage

e QOutput: 3.3V LVTIL, max. 4 mA

Min. Max.
Signal level Low 0 04 \%
Signal level High 24 30Vor33Vv™ \Y
Output current 0 4 mA

*1) This voltage depends on the supply voltage required for the sensor used (see table below)
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Internal supply voltage by sensor type

30V 33V
164xLE 122xLE
155xLE 154xLE
148xLE 146XLE

12C operation

From driver version 3.20, the 12C bus is operated with a clock frequency of approx. 300 kHz. For
earlier versions, the clock frequencyis 100 kHz.

Multi master mode is not allowed on the 12C bus while the USB uEye LE camera is used.

6.4.6.3 Digital Input Wiring (Trigger)

Digital input specifications

Min. Max.
Level low 0 0.8 \Y
Level high 2.0 5.25 \%

The digital input of the USB uEye LE is not potential-free and has no protective circuits.

Due to hardware limitations, the USB uEye LE can only be triggered on the falling edge.

Digital input wiring

. |

: — 1 e

; ® o

: e

E bl 10k L N Digital Output (+)
. sl ®

10 max. 5.25 V

Figure 268: USB uEye LE PCB version - Wiring of the digital input
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6.4.6.4

6.4.6.5

Digital Output Wiring (Flash)

Digital output specifications

Min. Max.
Signal level Low 0 04 \%
Signal level High 24 30Vor33Vv™ V
Output current 0 4 mA

*1) This voltage depends on the supply voltage required for the sensor used (see table below)

The digital output of the USB uEye LE is not potential-free and has no protective circuits.

Internal supply voltage by sensor type

3.0V 33V
164xLE 122xLE
155xLE 154xLE
148xLE 146XLE

Digital output wiring

Figure 269: USB uEye LE PCB version - Wiring of the digital output

General Purpose I/0 Wiring

The General Purpose I/Os are not potential-free and have no protective circuits.

GPIO wiring

The following figures illustrate GPIO wiring examples.
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Figure 271: GPIO wired as an output

v (7)GPIOY
i
: (8)GPIO2

7 GPIOT

max. 4 ma
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6.4.7 GigE uEye SE

6.4.7.1 Pin Assignment of the GigE Connector (RJ45)

8-pin RJ45 socket

Pin  Designation Designation
100BASE-TX 1000BASE-TX

1 Tx+ BI_DA+

2 Tx Bl_DA-

3 Rx+ BlI_DB+

4 BI_DC+

5 BI_DC-

6 RX- Bl_DB-

7 Bl_DD+

8 Bl_DD-

T

M

Figure 272: GigE uEye
SE - RJ45 socket,
camera rear view

The RJ45 socket of the GigE uEye SE complies with the IEC 60603-7 standard.

6.4.7.2 Pin Assignment of the /0O Connector

6-pin Hirose connector

Pin Description

1 Ground (GND)

2 Power supply (VCC) 12 V
3 Digital input (-)

4 Digital input (+)

5 Digital output (+)

6 Digital output (-)

Figure 273: GigE uEye
SE - Hirose connector
male, camera rear
view

Pin assignment of the 6-wire connecting cable (6-pin Hirose connector)

Pin Description
Ground (GND)

Power supply (VCC) 12 V
Digital input (-)

Digital input (+)

Digital output (+)

o 0~ W NP

Digital output (-)

Cable color
gray

pink

brown
white
yellow

green
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6.4.7 Electrical Specifications. Gigk uEye SE

@ max. 7 mm 5m

Figure 274: GigE uEye SE 6-wire cable without AC adapter
(AD.0040.2.18300.00)

Pin assignment of the 2+4-wire connecting cable (6-pin Hirose connector)

Pin Cable |Description Cable color
1 Al Ground (GND) white

2 A2 Power supply (VCC) 12 V brown

3 B1 Digital input (-) brown

4 B2 Digital input (+) white

5 B3 Digital output (+) yellow

6 B4 Digital output (-) green

B 5m 10 cm
» D e

",

k\.
~5m “\B
Figure 275: GigE uEye SE 2+4-wire cable without AC adapter
(AD.0040.2.18400.00)

Power supply

Voltage Tolerance Residual ripple
12V +/- 10% max. 1%

For information on the camera's power consumption, see Specifications: Sensor Data chapter.

Please keep in mind that a woltage drop will occur when you use long cables for power supply
to the camera. Choose the size of the cable in such a way that the supply wltage available at
the input of the GigE uEye SE is 12 V.

The inrush current of the GigE uEye SE cameras maytemporarilyincrease to up to 2 A.
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6.4.7.3 Digital Input Wiring (Trigger)

Digital input specifications

Min. Max.
Level low 0 2 \%
Level high 5 24 \%
Voltage range 0 30 \%
Trigger pulse width (edge) 100 - us
Trigger edge steepness 35 V/ims
Breakdown voltage 50 Vv
Input current 10 - mA

For interpreting the trigger signal, either the positive or the negative 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 wltages may be applied to the digital input.

Digital input wiring

‘ Opto Coupler R,
Digital Input {-)

i [ . § Supply Volta
SN Plrager
e

Digital ', -
Input {+} il

Figure 276: Wiring of the trigger connector

6.4.7.4 Digital Output Wiring (Flash)

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 opto coupler to protect the camera and the PC
against surges. Only DC wltages 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 wltage. The output
signal is active if the collector-emitter switch is closed (software setting: Flash high active, see
also the Camera Properties: Input/Output section).
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Digital output wiring

The following figures show examples of how the digital output is wired.

Opto Coupler Digital Output {-)

Digital Output (+)

Supply Veltage
] o o Flash
Figure 277: Wiring of the digital output as an open collector output

Opto Coupler ;

o Digital Output (-)
Tk 1 ) l)
— Digital
Oulput (+)
Supply Vallage
Flasﬁ

Figure 278: Wiring of the digital output as an open emitter output
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6.4.8 GigE uEye RE

6.4.8.1 Pin Assignment of the GigE Connector (RJ45)

8-pin RJ45 socket

Figure 279: GigE uEye
RE - RJ45 socket,
camera rear view

Pin  Designation Designation
100BASE-TX 1000BASE-TX

1 Tx+ BI_DA+

2 Tx Bl_DA-

3 Rx+ BlI_DB+

4 BI_DC+

5 BI_DC-

6 RX- Bl_DB-

7 Bl_DD+

8 Bl_DD-

The RJ45 socket of the GigE uEye RE complies with the IEC 60603-7 standard.

6.4.8.2 Pin Assignment of the /O Connector

7-pin Binder connector

Pin

Description

1

Digital input (+)

2

Power supply (VCC) 12 V

Cable shield

Ground (GND)

Digital output (+)

Digital output (-)

Digital input (-)

Figure 280: GigE uEye
RE, 1/0 connector male,
camera rear view
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Pin assignment of the 6-wire connecting cable (7-pin Binder connector)

Pin Description Cable color
1 Digital input (+) white
2 Power supply (VCC) 12 V pink
3 Cable shield Shield
4 Ground (GND) gray
5 Digital output (+) yellow
6 Digital output (-) green
7 Digital input (-) brown
@ max. 7 mm 5m

Figure 281: GigE uEye RE 6-wire cable without AC adapter
(CK00079)

Pin assignment of the 2+4-wire connecting cable (7-pin Binder connector)

Pin Ader |Beschreibung Kabelfarbe
1 B1 Digital input (+) white

2 A2 Power supply (VCC) 12 V brown

3 - Cable shield Shield

4 Al Ground (GND) white

5 B4 Digital output (+) yellow

6 B3 Digital output (-) green

7 B2 Digital input (-) brown

A 5m 10 cm
|

¥ ¥ >
—7: A ]
I
NT RN
Figure 282: GigE uEye RE 2+4-wire cable without AC adapter (CK0O0080)

Power supply

Voltage Tolerance Residual ripple
12V +/- 10% max. 1%

For information on the camera's power consumption, see Specifications: Sensor Data chapter.

Please keep in mind that a woltage drop will occur when you use long cables for power supply
to the camera. Choose the size of the cable in such a way that the supply wltage available at
the input of the GigE uEye RE is 12 V.
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The inrush current of the GigE uEye RE cameras maytemporarilyincrease to up to 2 A.

6.4.8.3 Digital Input Wiring (Trigger)

Digital input specifications

Min. Max.
Level low 0 2 \%
Level high 5 24 Vv
Voltage range 0 30 \%
Trigger pulse width (edge) 100 - us
Trigger edge steepness 35 Vims
Breakdown voltage 50 \%
Input current 10 - mA

For interpreting the trigger signal, either the positive or the negative 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 wltages may be applied to the digital input.

Digital input wiring

‘ Opto Coupler R,

Digital lnput (-)

SN

Digital —

Imput (+)

Figure 283: GigE uEye RE - Wiring of the trigger connector

6.4.8.4 Digital Output Wiring (Flash)

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 opto coupler to protect the camera and the PC

against surges. Only DC wltages may be applied to the digital input.
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6.4.8 Electrical Specifications. GigE uEye RE

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 wltage. The output
signal is actiwe if the collector-emitter switch is closed (software setting: Flash high active, see
also the Camera Properties: Input/Output section).

Digital output wiring

The following figures show examples of how the digital output is wired.

Supply Voltage
Flash e EE

Opto Coupler

!

Diigyital i
Guitput (+) & _

% 6NO Of
| Digital Output Hl

i

Figure 284: GigE uEye RE - Wiring of the digital output as an open collector
output

Supply Voltage
Flash

Opto Coupler

DigitalCrutput (+)

Digital
Output (-}

Figure 285: GigE uEye RE - Wiring of the digital output as an open emitter
output
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6.4.9 GigE uEye HE

6.4.9.1 Pin Assignment of the GigE Connector (RJ45)

8-pin RJ45 socket

Figure 286: GigE uEye
HE - RJ45 socket,
camera rear view

Pin  Designation Designation
100BASE-TX 1000BASE-TX

1 Tx+ BI_DA+

2 Tx Bl_DA-

3 Rx+ BlI_DB+

4 BI_DC+

5 BI_DC-

6 RX- Bl_DB-

7 Bl_DD+

8 Bl_DD-

The RJ45 socket of the GigE uEye HE complies with the IEC 60603-7 standard.

6.4.9.2 Pin Assignment of the /O Connector

14-pin MDR 14 socket

Pin

Description

Ground (GND)

Power supply (VCC)

Digital input (-)

Digital input (+)

Digital output (-)

V' Position 1

Digital output (+)

Ground (GND)

Ground (GND)

o =)o

©| 00 N o g b~ W NP

Power supply (VCC)

[N
o

General Purpose /O 1 (not potential-free)

[
[EY

General Purpose /0 2 (not potential-free)

[N
N

RS232 RxD (not potential-free)

[N
w

RS232 TxD (not potential-free)

[y
N

Ground (GND)

O Position 8
Figure 287: GigE uEye HE - 1/O
socket, camera rear view

The following pins are internally connected and can be used identically:
e Pins 2 and 9: Power supply (VCC)
e Pins 1,7, 8, and 14: Ground (GND)

© 2009 IDS Imaging Development Systems GmbH

532



6.4.9 Electrical Specifications. GigE uEye HE

Pin assignment of the 12-wire connecting cable (14-pin MDR 14 plug)

Pin Designation
1,7,8,14 Ground (GND)

2,9 Power supply (VCC)

3 Digital input (-)

4 Digital input (+)

5 Digital output (-)

6 Digital output (+)

10 General Purpose I/0 1
11 General Purpose /0 2
1,7,8,14 Ground (GND)

12 RS232 RxD

13 RS232 TxD

1,7,8,14 Ground (GND)

Pin assignment of the 1/0O and power cable

Pin Cable |Designation
1,7,8,14 A Ground (GND)

2,9 A Power supply (VCC)
3 B Digital input (-)

4 B Digital input (+)

5 B Digital output (-)

6 B Digital output (+)

Cable color

black

red

brown

white WV Position 1

green ; - ,fv"%'r'\\,, -
O] o] |||

yellow \C—

blue O Position 8

. Figure 288: GigE uEye HE cable -

pink ; . -
1/0 socket, connecting side view

red/blue

gray

purple

gray/pink

without AC adapter

Cable color
white Y Position 1
brown A
| i\ z I Y
5 O] ] ||
rown 5 e )
white O Position 8
Figure 289: GigE uEye HE cable -
green ; . .
1/0 socket, connecting side view
yellow

The power supply (VCC) must be connected to pins 2 and 9. In addition, the power supply ground
wire mustbe connected to all 4 GND pins (pins 1, 7, 8, and 14). If this is not possible due to
insufficient space, connect at least pins 1 and 8 to the power supply ground wire.

For EMC reasons, the cable shield must not be connected to the GND wire.

Power supply

Voltage
Minimum 6V
(atcamera)
Maximum

24V
Recommended

12V

Tolerance Residual ripple
-10% max. 1%
+10% max. 1%

For information on the camera's power consumption, see Specifications: Sensor Data chapter.
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6.4.9.3

Please keep in mind that a voltage drop will occur when you use long cables for power supply to the
camera. Choose the size of the cable in such a way that the supply voltage available at the input of
the GigE uEye HE is 12 V.

To ensure a sufficient voltage (6...24 V) at the camera input, we recommend the following AC adapter
voltages:

Power cable length

AC adapter voltage

upto5m
5-10m
10-20 m
20-30m
30-50 m

9-24V
12-24 Vv
15-24V
18-24V

24V

The inrush current of the GigE uEye HE may temporarily increase to up to 2 A.

Digital input specifications

Digital Input Wiring (Trigger)

Min. Max.
Level low 0 2 Vv
Level high 50 26,5 V
Trigger pulse width 1 - us
Trigger edge steepness 35 V/ims
Breakdown voltage 50 \%
Input current 10 - mA

Digital input wiring

Opto Coupler

¥R AV

For interpreting the trigger signal, either the positive or the negative 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 wltages may be applied to the digital input.

The following figures show examples of how the digital input is wired.

Digital Input (-)

If
—E q\
lumr{uu}l/

L

Digital
Input (+)

max. 26.5
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6.4.9.4

Digital Input (+)
‘ Opto Coupler - (
max. 26.5 V
W
- +
Digitai 4
| Input (=) i

Figure 290: Trigger connector (schematic)

The opto isolated digital input has two LEDs which are not activated in parallel. This way, you can use
either positive or negative signals for triggering. The input polarity can be selected as desired. The
Trigger+ and Trigger- labeling in the figures above is only used for schematic illustration.

Digital Output Wiring (Flash)

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 opto coupler to protect the camera and the PC
against surges. Only DC wltages 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 wiltage. The output
signal is actiwe if the collector-emitter switch is closed (software setting: Flash high active, see
also the Camera Properties: Input/Output section).
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Digital output wiring

Drigital Output (-)
Opto Coupler i
_| § i Digital Ouput (+)
o} : -
~ e i
-~ : J

Supply Valtage
) ) Flash
Figure 291: Flash connector (schematic)

6.4.9.5 General Purpose I/O Wiring

GPIO specifications

The two GPIOs (General Purpose I/O) can be used as inputs or outputs. This selection is made
by software using the corresponding SDK API functions. Please observe the following criteria:

e Input: 3.3 V LVTTL, max. input wltage 4.0 V

e Output: 3.3V LVCMOS, max. 10 mA

The General Purpose I/Os are not potential-free and have no protective circuits.

GPIO wiring

The following figures illustrate GPIO wiring examples.

o
(10} GRIOT

33V A1) 6PIO2

-

k3

FPGA

Figure 292: GPIO input
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| (10} cPIO1
3.3V ' (1) GPIO2

3k3 =

max. 10 mé
() 3.3V LVCMOS

@

L

L

Figure 293: GPIO output

6.4.9.6 Serial Interface Wiring (RS232)

Serial interface specifications

Minimum output voltage +33.5 V
Maximum input voltage +315 V
Supported baud rates 1,200 baud
2,400
4,800
9,600
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

(8} GND

5) GND
(12) RxD (3) T«
(13 TxD T {2) RxD
O
=
q | 2
d) {3

Figure 294: Serial interface connector (schematic)
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6.5 Accessories

Lenses

IDS also supplies a wide variety of lenses from leading manufacturers. Contact our sales
department for a detailed quote tailored to your needs.

USB cables
Purchase Order No. Length Cable Type Connector Camera Side Conn_ector
PC Side
AD.0040.2.08400.00 3m
5 USB 2.0
m
AD.0040.2.08500.00 Mini B type
AD.0040.2.11400.00 25cm
CK00092 AWGI 28, USB 2.0 Mini B type, angled to the right USB 2.0
single .-
CK00093 shielded USB 2.0 Mini B type, angled to the left Type A
5m USB 2.0 Mini B type, angled forwards with
Qg integrated adapter
USB 2.0 Mini B type, angled backwards
CK00097 with integrated adapter
USB Hubs and Extensions
Purchase Order No. Description

AL.0094.2.01900.00
AL.0094.2.02500.00
AL.0094.2.02400.00
AL.0094.2.02100.00
AL.0094.2.02200.00

EX-1200 USB 2.0 high speed PCMCIA card, 2 ports, NEC chipset
EX-1074 USB 2.0 high speed PCI card, 4 ports, NEC chipset
EX-1171 USB 2.0 hub, metal housing, 7 ports

EX-1171 USB 2.0 hub, 7 ports

EX-1163 USB 2.0 hub, 4 ports

AL.0094.2.02300.00 USB 2.0 active expansion cable, 5 m (single port), USB 2.0 connector Atype to
Atype
GigE Cables
Connector Camera Connector PC
Purchase Order No. Length Cable Type Side Side
AD.0122.2.17400.00% |5m RJ 45,
Cat5e patch cable, UTP RJ 45, straight, lockable straight,
AD.0122.2.17500.00 ¥ (10 m lockable
Cat5e patch cable, double RJ 45, straight, lockable |RJ 45,
CK00091 5m shielded with screws straight,
lockable

*) [tem not available from stock

GigE Network Interface Cards (NIC)

Purchase Order No.
AL.0122.2.06700.00
AL.0122.2.06800.00

Description

Intel PRO/1000 GT, Gigabit Ethernet NIC, PCl interface
Intel PRO/1000 PT, Gigabit Ethernet NIC, PClexpress interface
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6.5.1 USB uEye SE

USB cables
Connector Camera Connector PC
Purchase Order No. Length Cable Type Side Side
AD.0040.2.08600.00 3m Mikro D-Sub for screw-
AD.0040.2.08700.00  5m mounting, straight
AD.0040.2.11200.00 3m AWG 28, single shielded USB 2.0
5m
VAU U Mikro D-Sub for screw- | TYPE A
AD.0040.2.14800.00 1.7m mounting, angled
AD.0040.2.16200.00 5 IGUS Chainflex CFBUS.065,
' o ' @7.5mm

For more USB cables and accessories see also Accessories for all uEye cameras.

For information on the pin assignment of the cables and connectors see chapter USB uEye SE:

Pin Assignment.

USB Cables with Cables for digital 1/0s

22mm

Figure 295: USB uEye SE special cable with trigger input (AD.0040.2.08700.00)

™ max. 5m

P

=

max. 5 m

Figure 296: USB uEye SE special cable, angled, with trigger input and digital output

(AD.0040.2.10100.00)
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30mm

-~

16.5mm

Figure 297: USB uEye SE angled D-Sub connector

Purchase Order No.

Length

Cable Type

Connector Camera
Side

Connector PC
Side

AD.0040.2.10300.00

3m

USB cable, AWG 28, single

Mikro D-Sub for screw-
mounting, straight

AD.0040.2.10400.00 5m shielded,
AD.0040.2.10000.00 3m |additional cable for digital I/
Os, 4-wire, open wires
AD.0040.2.10100.00 5m
Drag-chain compatible,
IGUS Chainflex CFBUS.065,
AD.0040.2.16600.00 5m |g7.5mm,additional cable

for digital I/Os, 4-wire, open
wires

Mikro D-Sub for screw-
mounting, angled

USB 2.0
Type A

Tripod adapter for USB uEye SE

Purchase Order No.

Description

AL.0012.2.01300.00

Tripod adapter for USB uEye SE series (4 screws included)
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Figure 298: USB uEye SE tripod adapter
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6.5.2 USB uEye ME

USB uEye ME USB cables

Purch order N Length Cable Type Connector Camera Connector PC
urchase Order No. S Ele
CK00036 3m USB 2.0 USB 2.0

AWG 24, double shielded Mini B type, straight,
CK00036 5m for screw-mounting Type A

For more USB cables and accessories see also Accessories for all uEye cameras.
For information on the pin assignment of the cables and connectors see chapter USB uEye ME: I/
O Connector.

Cables for digital 1/0s

@ max. 7 mm 5m

Figure 299: USB uEye ME 6-wire cable

Purchase Order No. Length Cable Type gic:jnenector Camera gic:jnenector PC
CK00040 5m 4-wire cable, open wires Hirose HR10A-7P-6S, |
6-pin, lockable
Tripod adapter for USB uEye ME
Purchase Order No. Description
CKO00033 Tripod adapter for USB uEye ME (4 screws included)
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Figure 300: USB uEye ME - Tripod adapter dimensions

Special tool for filter glass replacement

Purchase Order No. Description

CK.0121.2.26900.00 |Octagonal Allen key-type tool for filter glasses
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6.5.3 USB uEye RE

USB cables

Purchase Order No.

AD.0040.2.12100.00
AD.0040.2.12200.00
AD.0040.2.12300.00 »

AD.0040.2.12400.00 »

Length Cable Type
3m
5m
AWG 28, single shielded
3m
5m

*) ltem not available from stock

For more USB cables and accessories see also Accessories for all uEye cameras.

Connector Camera
Side
Binder type 712, 5-pin,

straight, IP 65/67,
lockable

Binder type 712, 5-pin,
angled, IP 65/67,
lockable

Connector PC
Side

UsB 2.0
type A

For information on the pin assignment of the cables and connectors see chapter USB uEye RE: I/

O Connector.

USB cables, drag-chain compatible

Purchase Order No.

AD.0040.2.16300.00
AD.0040.2.13500.00
AD.0040.2.13600.00
AD.0040.2.13700.00

AD.0040.2.16500.00 »

Length Cable Type

5m
6m
8m lGU.S
Chainflex CFBUS.065
10 m
g7.5mm
5m

*) Iltem not available from stock

Cables for digital 1/0s

Purchase Order No.

AD.0040.2.12500.00

AD.0040.2.12600.00

Length Cable Type

5m
4-wire cable, open wires

5m

USB RE Hub and Connecting Cables

Purchase Order No.

SL.0028.2.06200.00

AD.0040.2.14900.00 »

AD.0040.2.15000.00 »

Length Cable Type

Connector Camera
Side

Binder type 712, 5-pin,
straight, IP 65/67,
lockable

Binder type 712, 5-pin,
angled, IP 65/67,
lockable

Connector Camera
Side

Binder type 712, 4-pin,
straight, IP 65/67,
lockable

Binder type 712, 4-pin,
angled, IP 65/67,
lockable

Connector Camera
Side

Connector PC
Side

USB 2.0
type A

Connector PC
Side

Connector
Hub Side

USB 2.0 hub, 4 ports for lockable USB uEye RE cables, metal housing, power

supplyincluded

3m
Connecting cable to RE hub
5m

*) ltem not available from stock

Binder type 712, 5-pin,
straight, IP 65/67,
lockable

Binder type
712, 5-pin,
straight, IP
65/67,
lockable
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Socket, not fitted

BK.0068.2.01500.00 Binder type 712, 5-pin, straight, IP 65/67, lockable, not fitted
BK.0068.2.01600.00 Binder type 712, 5-pin, angled, IP 65/67, lockable, not fitted
BK.0068.2.01700.00 Binder type 712, 4-pin, straight, IP 65/67, lockable, not fitted
BK.0068.2.01800.00 Binder type 712, 4-pin, angled, IP 65/67, lockable, not fitted

Lenstubes
Purchase Order No Length Max. CELL LG LE Protective glass type
diameter length
CK.0010.1.12100.00 51 mm 35mm 38 mm IMPAdur clear glass,heat-
CK.0010.1.12000.00 64mm  35mm 51 mm strengthened,
AR-coating on the inside,
CK.0010.1.12200.00 77 mm 35mm 64 mm thickness 3+0.3 mm
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6.5.4 USB uEye LE

For USB cables and accessories see also Accessories for all uEye cameras.

CS-/C-mount adapter

Purchase Order No. Description
BE.0050.2.01300.00 5 mm CS-/C-mount adapter for USB uEye LE housing version with CS-mount

Dimensions of the extension ring (only USB uEye LE housing version with CS-mount)

The extension ring increases the flange back distance of the USB uEye LE by 5 mm. This way,
you can also use lenses with a C-mount thread for the USB uEye LE.

4,20
—— 1
3,80
1"-32 UN-2A rf1“-32-UN-2B

o) o

T o <

e A N I B I | Yo

NN ™~

= S
Figure 301: USB uEye LE extension = e

ring (top view) J

Figure 302: USB uEye LE extension ring
dimensions

Special tool for adjusting the flange back distance

Purchase Order No. Description
CK.0121.2.26900.00 |Octagonal Allen key-type tool for filter glasses
CK.0124.1.28700.00 Shim for the flange back distance
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6.5.5 GigE uEye SE

For GigE cables and accessories see also Accessories for all uEye cameras.
For information on the pin assignment of the cables and connectors see chapter Gige uEye SE:
Pin Assignment of the /O Connector.

Cables for Power and Digital 1/0s, with Power Supply

Figure 303: GigE uEye SE 2+4-wire Y-cable with AC adapter
(AD.0040.2.18600.00)

1.8 m
r B ’/,.__...._.

Figure 304: GigE uEye SE power cable with AC adapter (CK.0040.2.18500.00)

Connector Camera

Purchase Order No. Length Cable Type Power Supply

Side
Worldwide
Cable for power supply, power supply,
CK.0040.2.18800.00 1.8m >_wire incl. 5
adapters
1.8m/ |y- i -7P-
AD.0040.2.18600.00 5 Y.c.able for power §upp|yand leqse HR_lOA 7P-6S,
m d|.g|tal I/Os, 2+4-wire, open  6-pin, straight, lockable
AD.0040.2.18600.10 » b EU power
Cable for supply

open
AD.0040.2.18600.11 * P AD.0040.2.18600.10,
available by the meter

*) ltem not available from stock

Cables for Power and Digital 1/0s, without Power Supply

@ max. 7 mm 5m

Figure 305: GigE uEye SE 6-wire cable without AC adapter
(AD.0040.2.18300.00)
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10 cm

M
\\ 5m \\‘E

Figure 306: GigE uEye SE 2+4-wire Y-cable without AC adapter

(AD.0040.2.18400.00)

Purchase Order No. Length Cable Type

AD.0040.2.18300.00 [5m

Cable for power supply and

digital I/Os, 6-wire, open

10 m

AD.0040.2.18700.00 wires

AD.0040.2.18400.00 5m

Y-cable for power supply and

digital I/Os, 2+4-wire, open

wires

Cable for

AD.0040.2.18400.10 *
open

AD.0040.2.18400.11 %
available by the meter

*) Iltem not available from stock

Tripod adapter for GigE uEye SE

Purchase Order No. Description

AD.0040.2.18400.10,

Connector Camera
Side

Power Supply

Hirose HR10A-7P-6S,
6-pin, straight, lockable

AL.0113.2.07400.00 Tripod adapter for GigE uEye SE (4 screws included)

2,50 42,00
19,85 S ~
8.15 ”"_&)_J‘b‘\ﬂms lO 2
<
HERRS = (\ -
1 1 51 © S O\;/q
28.00 O} ‘QOO/V r_o  4xn3,30
Figure 307: GigE uEye SE \ C‘é’e g DURCH
v,

stand plate - front view

18,00

Figure 308: GigE uEye SE stand plate - top view
47,50

J_LI ||

5,69

41,35

Figure 309: GigE uEye SE stand
plate - side view
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Special tool for filter glass replacement

Purchase Order No.

Description

CK.0121.2.26900.00

Octagonal Allen key-type tool for filter glasses
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6.5.6

GigE uEye RE
GigE Cables
Connector Camera Connector PC

Purchase Order No.  Length Cable Type Side Side
CK00086 5m Cat5e patch cable, UTP

CatSe patch cable, drag- RJ 45 Harting push/pull
CK00087 5m  chain compatible, AWG 26, S noysing, straight, RJ 45,

P lockable, including IP  |straight,
CK00157 ® Cat5e patch cable, UTP 65/67 hood for screw- |lockable

open mounting

CKO0158 Caple for CK00157,

available by the meter

*) ltem not available from stock

For GigE cables and accessories see also Accessories for all uEye cameras.

For information on the pin assignment of the cables and connectors see chapter Gige uEye RE:

Pin Assignment of the I/O Connector.

Cables for Power and Digital 1/0s, with Power Supply

Figure 310: GigE uEye RE power cable with power supply (CKO0090)

1.8 m 10 cm

Yy l—>|

5m B

[
Figure 311: GigE uEye RE Y-cable with power supply (CK00081)
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Connector Camera

Length Cable Type Side

Purchase Order No.

CK00090 18m Caple for power supply, Binder SUBCIR712
2-wire HDRX7, 7-pin, straight,
CK00078 lockable
CK00081 1.8 m/ Y_-cgble for power _supply and
5m digital I/Os, 2+4-wire, open
CKO00085 *) wires
CKOOL12 # Binder SUBCIR712
18 Cable for power supply, HDRx7, 7-pin, angled,
SM s wire lockable
CKO00082 *)

*) ltem not available from stock

Cables for Power and Digital 1/0s, without Power Supply

@ max. 7 mm 5m
Figure 312: GigE uEye RE cable 6-wire with power supply
(CK00079)
10 cm

A 5m
|

— — = I
—
./
NT RN
Figure 313: GigE uEye RE Y-cable without power supply (CK00080)

Connector Camera

Length Cable Type Side

Purchase Order No.
Cable for power supply and
digital I/Os, 6-wire, open
wires

Y-cable for power supply and
digital I/Os, 2+4-wire, open
wires

Cable for power supply and
digital I/Os, 6-wire, open
wires

CKO00079 .
Binder SUBCIR712

HDRX7, 7-pin, straight,

lockable
CK00080

CK00083 * .
Binder SUBCIR712

HDRX7, 7-pin, angled,
Y-cable for power supplyand ||gckable
digital I/Os, 2+4-wire, open
wires

CK00084 »

*) ltem not available from stock

Power Supply

Worldwide
power supply,
incl. 5
adapters

EU power
supply

Worldwide
power supply,
incl. 5
adapters

EU power
supply

Power Supply
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Stativplatte

Purchase Order No. Description

AL.0113.2.07400.00 |Tripod adapter for GigE uEye SE (4 screws included, GigE uEye RE uses only 2

mounting screws)

Special tool for filter glass replacement

Purchase Order No. Description

CK.0121.2.26900.00 |Octagonal Allen key-type tool for filter glasses

© 2009 IDS Imaging Development Systems GmbH

552



6.5.7 Accessories. GigE uEye HE

6.5.7 GigE uEye HE

For GigE cables and accessories see also Accessories for all uEye cameras.
For information on the pin assignment of the cables and connectors see chapter Gige uEye HE:
Pin Assignment of the /O Connector.

Cables for Power and Digital 1/0s, with Power Supply

Figure 314: GigE uEye HE trigger and flash cable with AC adapter
(AD.0040.2.17000.00)

Purchase Order No. Length Cable Type gsjnenector Camera Power Supply
EU power
CK.0040.2.16900.00 supply
18m Cable for power supply, Worldwide
. 2-wire power supply,
3M MDR, 14-pin, incl. 5
straight, lockable adapters
1.8m/
AD.0040.2.17000.00 5m | Y-cable for power supply and EU power
digital I/Os, 2+4-wire, open pl
1.8m/ wires supply
CK00024 mpa

Cables for Power and Digital 1/0s, without Power Supply

5m 10 cm

I“h,

*

",

~5m \\g
Figure 315: GigE uEye HE trigger and flash cable without AC adapter
(AD.0040.2.17100.00)
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Purchase Order No.

AD.0040.2.17100.00» 5m

AD.0040.2.17100.10 *
open

AD.0040.2.17100.11 »

*) [tem not available from stock

Length Cable Type

Y-cable for power supply and

digital I/Os, 2+4-wire, open
wires

Y-cable for power supply and
digital I/Os, 2+4-wire, open
wires

Cable for
AD.0040.2.17100.10,
available by the meter

Connector Camera
Side

3MMDR, 14-pin,
straight, lockable

Multi-I/O-Cables for Power and Digital I/0s, without Power Supply

Purchase Order No.

AD.0040.2.17700.00% |5 m

AD.0040.2.17700.10 %
open
AD.0040.2.17700.11 %

*) [tem not available from stock

& max. 7 mm

¥ .

Length Cable Type

Y-cable for power supply and
digital I/0s, and RS-232 , 12-

wire, open wires

Y-cable for power supply and
digital I/0s, and RS-232 , 12-

wire, open wires

Cable for
AD.0040.2.17700.10,
available by the meter

Figure 316: GigE uEye HE connecting cable, 12 wires
(AD.0040.2.17700.00)

Connector Camera
Side

3MMDR, 14-pin,
straight, lockable

MDR-14 connector, not fitted

Purchase Order No.
BK.0040.2.01900.00

Description

3M MDR, 14-pin, straight, lockable, not fitted

Tripod adapter for GigE uEye HE cameras

Purchase Order No.
AL.0125.2.07100.00

Description

Tripod adapter for Gige uEye HE cameras (2 screws included)

Power Supply

Power Supply
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Figure 317: Tripod adapter top view
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Figure 318: Tripod adapter side view

Special tools for filter change and for adjusting the flange back distance
Purchase Order No. Description

CK.0121.2.26900.00 |Octagonal Allen key-type tool for filter glasses
CK.0124.1.28700.00 Shim for the flange back distance
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6.6

Components of uEye Cameras

Components of the USB uEye SE/RE cameras
The USB uEye SE and RE cameras have a modular structure consisting of the following
components:
e USB board, including:
0 a USB 2.0 interface which controls data traffic between the camera and the host PC
0 a micro-controller which controls the digital inputs and outputs, the pixel clock and the image
size
0 an EEPROM where the camera manufacturer, type, and serial number are stored
a 64-byte memory area can be used freely by the user
e Sensor board. This board includes:
0 the sensor
0 an EEPROM where the camera type is stored
e Timing board (CCD cameras only)
0 The timing board digitizes the analog output signals of the CCD sensor.

Components of the USB uEye LE camera

USB uEye LE cameras are equipped with a PCB containing the following components:
e CMOS sensor

e Sensor EEPROM where the camera type is stored.

e USB 2.0 interface which controls data traffic between the camera and the host PC.

¢ Micro-controller which controls the digital inputs and outputs, the pixel clock and the image
size.

¢ EEPROM where the camera manufacturer, type, and serial number are stored.
A 64-byte memory area can be used freely by the user.

Components of the GigE uEye HE camera
The GigE uEye HE cameras have a modular structure consisting of the following components:
¢ Gigabit Ethernet board, including:
0 a Gigabit Ethernet interface which controls data traffic between the camera and the host PC
0 an FPGA which controls the camera functions and performs basic image preprocessing
0 a 64-Mbyte memory used for processing image data
e Sensor board. This board includes:
0 the sensor
0 an EEPROM where the camera type is stored
¢ Timing board (CCD cameras only)
0 The timing board digitizes the analog output signals of the CCD sensor.
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7.1. Troubleshooting.

7 Appendix
7.1 Troubleshooting and FAQ

Installation and connection

Installation of the uEye 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 uEye Demo.
Check the LED on the camera (except USB uEye LE):

e LED is red: Camera detection failed. Check whether the uEye 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 uEye Camera Manager, 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 “uEye Ul-xxxx-xx Series” under “Universal Serial Bus Controllers.”
A question mark or exclamation mark before the entry indicates that camera was not correctly
recognized. You can remowe 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.

e 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. With USB uEye SE cameras, check whether any pins of the
micro D-sub connector have been bent.

e LED flashes: A fault has occurred in the camera hardware. Please contact the uEye Support.

USB uEye camera operation

The camera can be opened in the software, but captures images sporadically or not at all.

Check the status bar in the uEye Demo software. If the status bar indicates transfer errors, the
camera speed settings are too high for the system you are using. Check the following:

e Use only USB 2.0 certified cables and hubs.
e 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 mainboard. You will find those USB ports at the back of the PC.

In addition, check the following camera settings in the software:

e Pixel clock frequency: Reduce the pixel clock 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 50 MHz.

The Hardware LUT and Hardware de-Bayering functions cannot be enabled for the USB uEye.

These functions allow hardware preprocessing in the camera and are only available for the models
of the GigE uEye SE (LUT only) and GigE uEye HE series (LUT and De-Bayering).

GigE uEye camera operation

The camera is connected to the PC, but cannot be opened in uEye Demo.

See if the camera is displayed in the uEye Camera Manager. In particular, check the entries for
Free and Avail. (Available):
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e Free = Yes, Avail. = Yes: The camera can be used.
e Free = Yes, Avail. = No: The camera has not been properly configured. Check the IP settings of
the camera and the network card (see below).

e Free = No, Avail. = Yes: The camera has been correctly configured, but is currently paired with
a different PC. The camera can only be paired with one PC.

Camera detection failed: The camera is connected to the PC, but not displayed in the uEye
Camera Manager.
Check the LED on the camera:

e LED flashes 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 AC adapter and the power supply

cabling. Information on the power supply requirements for the camera is provided in the
Specifications: Electrical Specifications chapter.

Can | use the camera on a 100 Mbps network (FastLAN)?

GigE uEye cameras can be used on standard GigE networks and on 100 Mbps networks. Please
note, however, that the camera will only deliver very low frame rates in that case. You may need to
adjust the Pixel Clock and Frame Rate parameters.

Using the uEye Demo 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 menu. The menu also provides an option for saving only the drawings, so you can
load them again later.

© 2009 IDS Imaging Development Systems GmbH 558



7.2. Colour and Memory Formats.

7.2

Colour and Memory Formats

Each colour format supported by the uEye camera defines a different memory format. The following
table shows the byte arrangementin memory:

API constant

IS_CM_BAYER_RG16

IS CM BAYER RG12

[S CM BAYER RG8

IS CM MONOLE
IS CM MONOLlZ2

I3_CM_MONOB

I5_CM_RGB10V2_PACKED
I5 CM RGBAS PACKED
I5_CM_RGBYS_PACKED

IS CM RGBE PACKED

I5_CM_BGR10V2_PACKED
IS CM BGRAS PACKED
IS_CM_EGR8_PACKED

IS CM BGRYS PACKED
IS _CM_BGR565 PACKED
IS CM BGR555 PACKED

IS_CM_UYVY_PACKED
IS_CM_UYVY_MONO_PACKED
IS_CM_UYVY_BAYER_PACKED

IS_CM_CBYCRY_PACKED

Description Byte 0 Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
0 78 15 16 23 24 31032 39 40 47 48 55 56 63
Raw Bayer (16) 4
Odd row 16 * 16" 16 * 16~
Even row 16 * 16 * 16 * 16 *
Raw Bayer (12)
Odd row 12 12 12 12
Even row 12 12 12 12
Raw Bayer (8)
Qdd row 8 B 8 8 8 8 8 8
Even row B 8 B 8 B B 8 8

Grey vaiue (16) [T T T T

Grey value (12)

8 | 8 | 8 | 8 38 | 8 ] & | 8]

Grey value (8)

RGB30 (10 10 10)
RGB32 (8 8 8) 8 3 8 T8 ) 8
RGBY (8 88 8) 8 8 8 8 8 8 8 8
RGB24 (88 8) 8 ] 8 8 8 8 8 8
BGR30 (10 10 10) 10 10 10 10 10 10
BGR32(888) 8 8 8 8 8 8
BGR24 (8 8 8) 8 8 8 8 8 8 8 8
BGRY (8 8 8) 8 8 8 8 8 8 8 8
BGR16 (56 5) 5 6 5 5 6 5 5 6 5 5 6 5
serisisss) O HOEEEE N EEEE 5l
UYVY (8888)
UYVY(8888)
UYVY(8888)
CbYCrY (8888) 8 8 8 8 8 8 8 8
Colour codes - Red channel - Y / grey channel - Cb component

- Green channel
I sl channel

Figure 319: Colour and memory formats

- U com ponent

- V' component

- Cr component

Il unused (0)

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 colours are used.
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7.3 Structure of the uEye Parameter File (INI File)

Using the i s_SavePar anet er s() function, you can save the currently set uEye camera
parameters to a file in INI format (*.ini). To load the saved settings, use i s_LoadPar anet ers().

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 (AOIl) and colour depth parameters in the ini
file match those in the allocated memory. Otherwise, display errors may occur.

uEye 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.

Structure of a uEye parameter file

Parameter Description
[ Ver si ons]
ueye_api . dl | File version of the uEye API
ueye_et h. sys File version of the GigE uEye
driver
ueye_usb. sys File version of the USB uEye
driver
ueye_boot . sys File version of the USB uEye
boot loader
[ Sensor]
Sensor Full name of the camera
model
[ 1 mage size] Image size settings
Start X Start point (X coordinate) in
AOl mode
Start Y Start point (Y coordinate) in
AOI mode
Start X absol ute Activate absolute AOI

positioning in the memory
(see is_SetimagePos())

Start Y absol ute Activate absolute AOI
positioning in the memory
(see is_SetlmagePos())

W dt h Width of the AOI
Hei ght Height of the AQI
Bi nni ng Activate binning mode and

select factor

Value range

0..(max width -
W dt h)

0...(max. heightl)-
Hei ght )
0,1

0,1

Sensor-dependent
1)

Sensor-dependent
1)

Sensor-dependent
2)

Example

3. 32. 0000
3. 32. 0000

3. 32. 0000

3. 32. 0000

Ul 548xHE- C

100

100

2460

1820
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Parameter

Subsanpl i ng

[ Ti m ng]
Pi xel cl ock

Franer at e

Exposur e

[ Sel ected Converter]

|'S SET_CM RGB32
|'S_SET_CM RGB24

|'S SET_CM RGB16

|'S SET_CM RGB15

|'S SET_CM Y8

|'S SET_CM RGBS
|'S_SET_CM BAYER

I'S SET_CM UYVY

|'S SET_CM UYVY_MONO
|'S_SET_CM UYVY_BAYER
| S CM CBYCRY_PACKED
|'S_SET_CM RGBY

|'S SET_CM RGB30

|'S SET_CM Y12
|'S_SET_CM BAYERL2

I'S SET_CM Y16
|'S_SET_CM BAYERL6

|'S_CM RGBA8_PACKED

| S CM RGB8_PACKED

| S CM RGBY8_PACKED

| S_CM RGB10V2_PACKED

Description

Activate subsampling mode
and select factor

Timing parameter settings

Current pixel clock of the

camera

Current frame rate

Current exposure time

Sets the type of Bayer conversion for the specified colour format
when using colour cameras (see is_SetColorConverter()). For a
description of all colour formats, see the Colour and Memory
Formats section.

Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format
Colour format

Colour format

Value range

Sensor-dependent |0

2)

Sensor-dependent [103

1
Depends on

Pi xel cl ock and
image geometry

Depends on
Franerat e

0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)
0,1,2,4,83)

0,1,2,4,(83)
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Parameter Description Value range Example
[ Par anet er s] Additional image parameter settings
Col or node Sets the current colour mode |see Colour and 11
Memory Formats
Bri ght ness Software correction ofimage |0...255 100
brightness ¥
Cont r ast Software correction ofimage |0...511 215
contrast™®
Ganmma 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 Mdde Mode for black level 0,1, 32 2) 1

correction of the sensor

Bl ackl evel O fset Manual offset for black level |0...255 0
correction of the sensor

Hot pi xel Mbde Mode for hot pixel correction 0.1.2 42) 2

Hot pi xel Threshol d Notused - 0

d obal Shutt er Enables the Global Start 0,1 0

shutter of the sensor

[ Gai n] 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

[ Processi ng] Parameters for image pre-processing in the driver

EdgeEnhancenent Enable edge enhancement 0...2

RopEf f ect Image geometry change (Rop0 8 16.32. 64 2) |0
= raster operation), e.g. T
mirroring

Wi t ebal ance Enable software white 0124 2) 0
balance T

Wi t ebal ance Red Red factor for software white double value 1. 000000
balance

Wi t ebal ance Green Green factor for software double value 1. 000000
white balance

Wi t ebal ance Bl ue Blue factor for software white double value 1. 000000
balance

Col or correction Enable colour correction 0.1,2, 4,80 2) 1

Col or _correction_factor Set the colour correction 0.0..1.0 1. 000000
factor
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Parameter Description Value range Example

Bayer Conver si on Sets the size of the Bayer 12 2) 1
conversion mask for the '
current colour format when
using colour cameras

[Aut o feat ures] Sets the parameters for automatic image control

Aut o Franerate control Enable frame rate control 0,1 0

Bri ght ness exposure control |[Enable exposure time control 0, 1 0

Bri ght ness gain control Enable sensor gain control |0, 1 0

Bri ght ness control once Carryout brightness control |0, 1 0
once

Bri ght ness reference Reference value for 0...255 128
brightness 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 exposure Maximum exposure time for Depends on 66. 082816
brightness control Pi xel cl ock and

image geometry

Bri ght ness Aoi Left ;(s:)art Eoint of refere?ce AQI 0..(max. widthl)-Aoi 0
or brightness contro W dt h)

Bri ght ness Aoi Top ;(s:)art EOim of refere?ce AOI 0..(max height1)_ 0
or brightness contro Aoi Height)

Bri ghtness Aoi Wdth Width of reference AOI for Sensor-dependent 2560
brightness control 1)

Bri ght ness Aoi Hei ght Height of reference AOI for Sensor-dependent (1920
brightness control 1)

Auto WB control Enable white balance control 0, 1

Auto WB of fsetR Red offset for white balance 0...100
control

Auto WB of fsetB Blue offset for white balance 0...100 0
control

Aut o VB gai nM n Minimum gain for white O<=gainMn<= 0
balance control gai nMax <= 100

Aut o WB gai nMax Maximum gain for white O<=gainMn<= 100
balance control gai nMax <=100

Aut o VB speed White balance control speed 0...100 50

Auto WB Aoi Left ?(stakr]t_pointlof referen(:eI AOI 0..(max widthl)-Aoi 0
or white balance contro W dt h)

Auto VB Aoi Top ;(statr]t.poti)ntlofreferencelAOI 0..(max. height1)_ 0
or white balance contro Aoi Height)

Auto WB Aoi Wdth Width of reference AQI for Sensor-dependent [2560
white balance control 1)

Auto WB Aoi Hei ght Height of reference AQI for Sensor-dependent (1920
white balance control 1)
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Parameter

Auto WB Once

[ Trigger and Fl ash]
Tri gger del ay

Fl ash strobe

Fl ash del ay

Fl ash duration

Description

Carry out white balance
control once

Sets the digital inputs/outputs

Delay of triggered image
capture in s

Activate flash output

Delay of the flash signal in ps

Duration of the flash signal in
ps

D This information is provided in Specifications: Sensors chapter.

Value range
0,1 0

Example

Sensor-dependent (15
1

0..62) 0
Depends on sensor|0
setting, can be
queried using
is_SetFlashDelay()

Depends on sensor|200
setting, can be

queried using
is_SetFlashDelay()

2 For the parameters, please refer to the uEye.h header file provided in the \Develop\include folder of
the uEye installation directory (see also Programmierhinweise).

3 Only for GigE uEye HE cameras.

X) Function ist obsolete, see chapter Obsolete Functions.
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7.4 History of uEye Software Versions

New in Version 3.40

Hardware Described in chapter

Support of new camera series GigE ueEye RE Welcome: GigE uEye RE
Mechanical Specifications: GigE
uEye RE
Electrical Specifications: Gige
uEye RE

Accessories: GigE uEye RE

Support of new 10 Megapixel sensor of 149x / 549x cameras Specifications: Ul-149x / UI-549x

Higher frame rates with GigE uEye SE cameras Sensor Data
Software Described in chapter
Support of Direct3D graphics functions with Overlay Camera properties: Format

The DirectDraw functions have been completely replaced by System Regquirements
the new API function. This function allows image scaling and

inserting overlay data into the camera's live image without

flicker.

Firmware update on camera initialization Firmware and Camera Start-up

The GigE uEye SE camera firmware is automatically
updated on camera initialization in the sample programs.

Operating GigE uEye cameras in DHCP environment Important Notes on connecting
GigE uEye Cameras

Extended Automatic Image Control: Automatic Image Control

e Configurable hysteresis control AES/AGC (Automatic Brightness

¢ Internal image controls of Ul-122x/522x sensor supported Control

Extended image information on GigE uEye cameras uEye Demo: Image Infos
The uEye Demo shows the load of the camera's internal
image buffers and the number of resent data packages.

Information in this Manual Described in chapter
New chapter: Quick-start Quick-start

This chapter explains in a nutshell how to configure your
uEye camera and capture images.

New chapter: Firmware and Camera Start-up Firmware and Camera Start-up

New chapter: All uEye models at a glance Model comparison

A table shows the most important features of each uEye
series at a glance.

Exact measuring results for the trigger delay of all uEye Specifications
models.

Mechanical Specifications for OEM wersion of the USB uEye (GigE uEye SE OEM \ersion
ME and GigE uEye SE series USB uEye ME OEM version

© 2009 IDS Imaging Development Systems GmbH 565



Manual for uEye Cameras V3.50

New in Version 3.33

New features

Support of new camera series USB uEye ME

New information in the manual

Detailed presentation of the GigE uEye's pixel preprocessing

New in Version 3.32

New features

Extended trigger mode
The continuous trigger mode allows triggering the uEye
repeatedly. The camera no longer has to be made ready for
the next trigger before each image capture.

New information in the manual

Detailed presentation of all uEye operating modes

Updated connected load data on every camera model

Wiring diagrams for the inputs/outputs of the USB uEye LE

New in Version 3.31

New features

Support of GigE uEye SE
The uEye driver version 3.31 introduces the new camera
series GigE uEye SE. This manual provides all the
information you need to integrate and use the new camera.

Improved uEye Camera Manager features

New in Version 3.30

New features

Serial interface of the Gige uEye HE
The serial interface (RS232) on the GigE uEye HE allows
the control of peripherals.

Test image function
The camera transmits a selectable test image that you can
use for testing the data transmission.

Color calculation in the camera (GigE uEye HE only).
The GigE uEye HE can optionally calculate the color data
from raw Bayer format directly in the camera. This reduces
the load on the host computer's CPU. Color correction and

Described in chapter

Welcome: USB uEye ME
Mechanical Specifications: USB

ukEye ME
Mechanical Specifications: USB

uEye ME
Accessories: USB uEye ME

Described in chapter

Pixel Preprocessing in GigE
UEye cameras

Described in chapter

Operating Modes: Trigger Mode

Described in chapter

Operating Modes

Specifications: Sensor Data
USB uEye LE: Wiring

Described in chapter
Welcome: GigE uEye SE
GigE uEye SE Specifications

GigE uEye SE Camera
Dimensions

uEye Camera Manager

Described in chapter
Serial Interface (RS232)

Camera properties: Test image

Camera properties: Color
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color saturation are continuously adjustable.

LUT/gamma cunes in the camera (GigE uEye HE only). Camera properties: LUT/Gamma
In addition, the GigE uEye HE can apply LUT and gamma
cunes to the image directly in the camera in order to adjust
brightness, contrast and color distribution.

Support of 10 and 12 hit sensor data Specifications: Sensors
Some sensors can output images with a color depth of 10
to 12 bits. This data can now be processed by the uEye
software.

New color formats Camera properties: Color
uEye driver version 3.30 supports a wide range of new color
formats for all uEye cameras. These include:
0 RGB/BGR 30
0 RGBY
0 Y12
0 YCbCr
0 Enhanced YUV

Subsampling for GigE uEye HE cameras with CCD sensors Specifications: Sensors
The GigE uEye HE can also perform binning and
subsampling for CCD sensors. Binning and subsampling
are supported both in the horizontal and vertical direction,
and allow higher frame rates.
For CMOS sensors, subsampling takes place directly in
the sensor and is supported by all uEye models.

Full support of Windows Vista (32 Bit) System Requirements
From driver version 3.30 onwards, all uEye cameras will run
under Windows Vista 32.

Localization of the uEye Camera Manager uEye Camera Manager
The uEye Camera Manager offers new features and now
also supports over 10 languages that can be switched
anytime.
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7.5

History of APl Functions

New functions in driver version 3.40.000

i s _DirectRenderer()

i s_Getlmagel nfo()
is_GetDuration()

i s_Get Sensor Scal er | nfo()
i s_Set Sensor Scal er ()

New functions in driver version 3.32.000

i s_GCetTineout ()
i s_Set Ti meout ()
is_SetTriggerCounter()

New functions in driver version 3.30.000

i s GetCaneralUT()

i s_GetCaptureErrorlnfo()

i s_Get Col or Converter()

i s_Get Conpor t Nunber ()
is_GCet SupportedTest | mages()
i s_Get Test | mageVal ueRange()
i s_Reset Capt ur eError | nf o()

i s_Set Camer al UT()

i s_Set Col or Converter()

i s_Set Sensor Test | mage()

New functions in driver version 3.20.000

i s_Set Optinmal Caer aTi mi ng()

New functions in driver version 3.10.000

i s_Enabl eHdr ()

i s_Get Hdr Kneepoi nt I nf o()
i s_Get Hdr Kneepoi nt s()

i s_Get Hdr Mbde()

i s_Set Hdr Kneepoi nt s()

New functions in driver version 3.00.000

i s_Get Et hDevi cel nf o()

i s_Set Aut oCf gl pSet up()
is_SetPacketFilter()

i s_Set PersistentlpCdg()
is_SetStarterFirnmare()
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Colour formats 559
I (j Direct3D 23, 106
n eX DirectDraw 386
modes (UEye Demo) 77
-A - Display owerlay 142
Driver version 38
ActiveX 411
Ambient conditions 502 - E -
AOI (Area of Interest) 75, 115 ¢ th
Auto Exposure (AES) 51, 55, 70, 89, 119 EEPROM of the camera 39, 505
Auto Frame Rate (AFR) 89, 119 EMMOr echoot
Auto Gain (AGC) 51, 55, 73, 89, 118, 119 _ Troubleshooting 557
Auto White Balance (AWB) 51,55, 119 O
Hysteresis 91 Error messages 413
Automatic Image Control 55 Transfer failed 51, 67, 68, 118
Hysteresisg 119 Exposure time 70, 118
Programming 160, 283 _ |: _
Set reference area 51
AVI Recording 60, 365 FALCON functions 419
Playback 96 Filter glasses 498
B Firmware 120
- - Flange back distance 490
Bayer Filter Adjusting 492
Bayer conwersion 77. 80, 109 Flash 103, 111, 127
Black level correction 73, 118 Frame rate 70, 118
Broadcast 132 Freerun -> Capture 102
-C- -G -
Camera ID 39 Gain 73,118
Camera Manager 35 Gfamma 73,81
Camera list 36 CI9E
Capture Cable 131
Freerun synchronisation 143 Connection ) 131
Live mode (freerun) 102 GigE uEye network senvice 40
Single snap mode 102 Global Shutter 111
Trigger mode 83, 103, 127 Global Start Shutter 111
C-mount / CS-mount 490 GPIO 85, 128
Color correction 80 Graphics card 23, 106
Color formats 77, 559 H
COM port -> Serial interface 128 ~ 1T
D HDR mode (UI-122x/522x) 87
Heartbeat 44, 122, 132
Deinstallation 25 Hot pixel correction 77, 93
DHCP 33, 43, 132 |
Digital in-/output 83, 85, 104, 127, 128,505 '
Direct3D Image display
Overlay display 178 DIB mode 142
DirectShow 39 Direct3D 142
DirectX 23, 178 Over|ay 142
Display Image display -> Display 106
Bitmap mode (DIB) 106 |mage scaling (UI-149x/549x) 95
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INI file -> Parameter file 560 Serial interface (GigE uEye HE) 128, 141
Installation 25, 26 Serial interface (on GigE uEye HE 40
IP 65/ 67 norm 503 cameras)
IP address 122 Shock resistance 502
of the Network interface card 40 Shutter
persistent camera IP 43 Global Shutter 111
IR cut filter 498 Global Start Shutter 111
Rolling Shutter 111
-L - Standby mode of the camera 104
) Starter firmware 43, 120, 122
Linux 23, 26, 416 uploading 43
LuT 81 status LED 29
-M - GigE uEye 32
USB uEye 28
Memory board 29, 386 Subnet 132
Memory formats 559 Subsampling 75, 116
Micro lenses 108 System requirements 23
- N - -T -
Network card 33 Temperature range 502
Network interface card 23 Testimage 93
Thread 412
-0 - Transfer failed -> Errors 51
. Trigger -> Image capture 103
Obsolete Functions 386
Operating system 23 -U-
Overlay -> Display 106
UDP 132
-P - uEye Camera Models 17, 421, 422
. uEye Demo 48
Palring ) 132, 133 uEye support 557
Pfelrameterﬁle (INI file) 53, 560 UEye.h 410, 411
Pyeldock . . 70 uEye_Api.dll 410, 411
Pixel pre-processmg (GigE uEye) 81, 125 USB 544
GIgE uEye HE 126 Bandwidth 130
(GIgE uEye SE 125 Cable 130
Position Accuracy of the Sensor 497 Connection 130
- Q - Hub 27
Standard 129
Quick-Start Topology 129
Connection 20
Image capture 20 ~ V-
Programming 134 Vibration resistance 502
-R - SW -
Raw Bayer -> Bayer Filter 109 Windows
Retum values 413 Installation 25
Rolling Shutter 111
RS-232 -> Serial interface 128
-S-
Sensor formats 108
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