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1 Preface

Introduction

SICK AG 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 SICK AG 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 dealer or system
installer.

Trademarks

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

© SICK AG. 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 SICK AG.

Status: April 2020

Contact

Visit our web site www.sick.com where you will find all the latest information about our software and hardware
products.

Address SICK AG

Erwin-Sick-Str. 1
D-79183 Waldkirch, Germany

T +49 7681 202-0

E info@sick.com

W www.sick.com
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2 SICK Vision Suite

SICK Vision Suite is a comprehensive software package from SICK AG that can be used with GenlCam-
compliant industrial cameras. SICK Vision Suite provides all necessary tools to open cameras in an
application with graphical user interface, to parametrize them, to capture images, etc. or to program your own
application. This manual describes how to use SICK Vision Suite for programming.

2.1 Notes on usage

This symbol indicates hints with useful information for better understanding and using
features and functions.

This symbol indicates important warnings for product safety to prevent damage.

This symbol indicates important warnings for personal safety to prevent injury.

2.2 Directories under Windows

Setup directory

The setup directory of SICK Vision APl and SICK LibIMG is stored in the system environment variable
SICKuvision_api. On Windows this is typically the directory "C:\Program Files\SICK\SICKVisionSuite\sdk".
Include directories

The headers for SICK Vision Suite are located in the directories:

$( SI CKvi si on_api )\ api \incl ude\vi si on_api

$(SI CKvi si on_api )\ libi mg\i ncl ude\l i bi ng

Library directories

The libraries must be differentiated for 32 and 64-bit systems. They are located in the directories:
32-bit

$( Sl CKvi si on_api )\ api\lib\x86_32

$(SI CKvi sion_api )\libinmg\lib\x86_32

64-bit

$( Sl CKvi si on_api )\ api\lib\x86_64
$(SI CKvi sion_api )\libing\lib\x86_64

2.3 Directories under Linux
Under Linux, the default directories for the various components are used when installing the Debian packages.

Include directories
The headers for SICK Vision Suite are located in the include directories under "/usr/include/":

April 2020 . . . 5
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/usr/include/ SI CKVi si onSui te-[version]/
/usr/include/ SI CKVi sionSuite |ibing-[version]/
Library directories

The libraries are located in the library directory under "/user/lib/":

Jfusr/1ib/SICKVi sionSuite-[version]/
fusr/lib/SICKVi sionSuite |ibing-[version]/

April 2020 . . . 6
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3 Creating projects
When you create an application with SICK Vision Suite, there are several ways to create the project:

¢ Use a development environment (IDE) to open a CMake project directly, e.g. Qt Creator or Visual Studio
2017 or higher (recommended).

o Use predefined projects from the "samples" folder as a starting point.

o Use CMake to create your own projects.

3.1 CMake

CMake is a cross-platform open source tool for creating, testing and building software. CMake is used to
control the software compilation process with simple platform- and compiler-independent configuration files.
These files allow you to create Makefiles and projects for many development environments and compilers.

Further information about CMake can be found at https://cmake.org/

3.2 Creating a project for Qt Creator with CMake
o CMake setup in Qt Creator

e Opening samples

e Creating your own projects

3.2.1 CMake setup in Qt Creator

Detailed information about the setup of CMake with Qt Creator can be found at
https://doc.qt.io/qgtcreator/creator-project-cmake. htmli#adding-cmake-tools

If CMake has been installed correctly, the installed version will automatically be displayed in Qt Creator under
"Options > Kits > CMake".

April 2020 . . . 7
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7 Options *
[Filter Kits
ﬁ Kits Kits Qt Versions Compilers Debuggers Obs CMake
|:| Ervi MName Location Add
nviranment
¥ Auto-detected Clone
E Text Editar System-CMake in C:\Program Files\CMake\bin\cmake.exe (Default) C\Pro...
Manual Remaove
¥ FakeVim
Make Default
© Hep
{} C++
A4 Ot Quick
A Build &Run
1 3 Debugger
ra Designer
F  Analyzer
ﬁ Version Control
Mame: |System-CMake in C:\Program Files\CMake\bin\cmake. exe
|__|:|.| Devices
Path: |C: YProgram Files\CMake'bincmake. exe Browse...
@ Code Pasting Autorun CMake
U.'ﬁ. Testing (] auto-create build directories
Cancel Apply

Fig. 1: CMake in Qt Creator

For some compilers the CMake settings have to be checked. Open the tab "Options > Kits > Kits". The CMake
settings can be adjusted under "CMake Generator".

Compiler CMake Generator
MinGW MinGW Makefiles
MSVC NMake Makefiles

3.2.2 Opening samples

You can open the provided samples with Qt Creator by opening the CMakeLists.txt files as a project. Before
you start, it is recommended to copy the folder ".../SICK/SICKVisionSuite/sdk/samples/source/" into a user
directory, e.g. under "Documents”. Now open the solution via "File > Open File or Project’ and select the
CMake file "./source/CMakelLists.txt". A complete project folder with all samples is compiled. Now these can be
built and executed individually. Alternatively, you can select the CMakeLists.txt files in the subdirectories. Only
the selected sample will be created.

Further information about opening projects under Qt Creator can be found at
https://doc.qt.io/gtcreator/creator-project-opening.html

3.2.3 Creating your own projects

The easiest way to create your own project is to copy and customize a sample. To do this, change the project
name in the CMakelLists.txt file and add additional source files if necessary:

April 2020 . . . 8
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CMakelLists.txt

pr 6] ect (new_project_nane)

add_execut abl e (${ SAVPLE_TARGET_NANE}

${ PRQJECT_NAME} . cpp
new source _file.cpp

)

Copy the ".../SICK/SICKVisionSuite/sdk/samples/source/vision_api/_cmake_scripts/" folder next to your
project folder. Now you can open the project like any other sample in Qt Creator.

A second option is to create the project using the Qt Creator wizard.
¢ Select "File > New File or Project".

¢ Select the required project type. For example, use "Non-Qt Project > Plain C++ Application" to create a
simple console application, use "Application > Qt Widgets Application" or "Application > Qt Quick
Application" to create an application with Qt interface.

¢ Follow the steps of the project wizard.

¢ Select the "CMake" type in the "Build system" step.

o Follow the further steps of the project wizard and finish it. This creates the project.
o Now adapt the CMakeLists.txt file for the use with SICK Vision Suite.

CMakeLists.txt

# use C++14 or higher
set ( CVAKE_CXX_STANDARD 14)

# set path to SICK Vision APl Cvake Finder
set (CMAKE_MODULE _PATH ${ CMAKE_MODULE _PATHF " C:/ Program
Fi | es/ SI CK/ SI CKVi si onSui t e/ sdk/ api / cmake_fi nder™)

# find SICK Vision APl APl package
fi nd_package(sick_vision_api REQU RED)

#.I.ink SICK Vision Suite libraries
target _link_libraries(${PRQECT_NAME} PRI VATE sick_vi sion_api)

Further information about creating projects under Qt Creator can be found at
https://doc.qt.io/gtcreator/creator-project-creating. html

3.3 Creating a project for Visual Studio with CMake

The CMake support is directly integrated since Visual Studio 2017. This way, you can open folders containing
a CMakelLists.txt file directly via "File > Open > Folder". More information can be found at
https://docs.microsoft.com/de-de/cpp/build/cmake-projects-in-visual-studio. Select the appropriate Visual
Studio version.

For all Visual Studio versions < 2015 without direct CMake support it is possible to create Visual Studio
projects via the CMake GUI. Proceed as follows:

1. Open the CMake GUI.

April 2020 . . . 9
© SICK AG * Subject to change without notice * 8025624/0000


https://doc.qt.io/qtcreator/creator-project-creating.html
https://docs.microsoft.com/de-de/cpp/build/cmake-projects-in-visual-studio

SICK Vision Suite Programming Manual 1.1

CMake (cmake-gui)

CMake Documentation

Uninstall CMake

Fig. 2: Open the CMake GUI

2. Specify the path to the folder containing the CMakelLists.txt file and a build directory for which you have
write permissions.

A CMake 2.13.4 - C/Users/jun/Documents/peak_samples/simple_live_gtwidgets/build — O x

File Tools Options Help

Where is the source code: |C:,.’L.Isers,,"jun,."Dc:u:umentsfsam|:|Iesfsimple_live_qt'n'idgets | Browse Source...

Where to build the binaries: |C:,.’L.Isers,,"jun,."Dc:u:umEntsfsam|:|Iesfsimple_live_qt'n'idgetsfbuild e | Browse Build...

Search: | Grouped Advanced | SP Add Entry { Remove Entry
Mame Value

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure Generate Open Project | Current Generator: None

Fig. 3: Specify paths and build directory

3. Click on “Configure”.

April 2020 , , , 10
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? *
Specify the generator for this project
Visual Studio 14 2015 Wing4 hd

Optional toolset to use (argument to -T)

(®) Use default native compilers

() Specify native compilers
() Specify toolchain file for cross-compiling
() Specify options for cross-compiling

Fig. 4: Select compiler

4. Select the required compiler.

5. Click on “Finish”.
Now CMake configures the project. For this, CMake searches e.g. the paths to the required components
(see also Correcting configuration settings).

6. Then click on "Configure".

7. Click on "Generate" to create the Visual Studio project. Afterwards the project can be opened directly in
Visual Studio via "Open Project". The required project files are created in the build directory, including the
Visual Studio Solution (*.slIn).

3.3.1 Correcting configuration settings

When CMake configures a project, CMake searches e.g. the paths to the required components. If not all
components are found, an error message is displayed. In this case, correct the corresponding settings.

April 2020 , , , 11
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A TMake 2.13.4 - C/Users/jun/Documents/peak_samples/simple_live_gtwidgets/build

File Tools Options Help

Where is the source code:  C:/Users/jun/Documents,/samples/simple_live_gtwidaets

Where to build the binaries: C:/Users/jun/Documents/samples/simple_live_gtwidaets build

Browse Source...

Browse Build. ..

Search: | [] Grouped [+] Advanced ] Add Entry | | 3% Remove Entry
Mame Value
b4
>
b4

A Error g

@ Error in configuration process, project files may be invalid

Press Configure acted build files,
— [
asked CMake to find a package configuration f£file provided by "Qts™, but -~

CMake did not find one.

Could not find a package configuration file provided by "Qts"™ with any of
the following names:

Qt5Config.cmake
gth-config.cmake

Rdd the installation prefix of "Gti™ to CHAKE PFREFIX FATH or set "Qt5_DIR™
to & directory containing one of the above £iles. If "Qth" provides a
separate dewvelopment package or SDE, be sure it has been installed.

Configuring incomplete, errors occurred!

See also " | B | H = | . | | mm oS simple live gtwidgets/build/CHakeFiles/CHakeOutput ..
See also " n fsimple live gtwidgets/build/CHakeFiles/CHakeError.l:w
L4 >
Fig. 5: Configuration error
April 2020 12
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A CMake 2.13.4 - C:/Users/jun/Documents/peak_samples/simple_live_gtwidgets/build — O >
File Tools Options  Help

Where is the source code: |C:,.'L.Isers,.’jun,.'Dncumentsfsamples,.’simple_liue_thidgets | |Brow5e Source... |

Where to build the hinaries: |C:,ﬂJsersfjunfDocumentsfsamplesfsimple_liue_thidgetsfbuild w | Browse Build...
Search: |

[+] Grouped [~] Advanced | Gl Add Entry | | 9 Remove Entry |

Mame Yalue

Ct5 DIR-NOTFOUND

A\ Select Path for Ct5_DIR

>
- v A o O » 3122 » mewc2013 64 » lib » cmake » Ot5 v "Ot3" durchsuchen 2
COrganisieren = Meuer Ordner B 0
. ~ -
mingw73_64 A MName Anderungsdatum Typ
msvec2013 64 ] )
] Es wurden keine Suchergebnisse gefunden.
bin
doc
include
Ll R < ¥
Ordner: | Gt5 |
Ordner auswihlen | | Abbrechen |
L o e ¥ P R e e Y T o OIS ImS T LI DMl UL ST E Teo_oLm
to & directory containing one of the abowe files. If "Qth"™ provides a
separate dewvelopment package or SDE, be sure it has been installed.
Configuring incomplete, errors occurred!
See also " u n u u u fsimple live gtwidgets/build/CHakeFiles/CHakelutput.:
See alsoc " H | | o | fsimple live gtwidgets/build/CHakeFiles/CHakeError. lcwy
{ >

Fig. 6: Correct error

Then click "Configure" again. If no error message is displayed, the configuration was successful.

April 2020 , , , 13
© SICK AG - Subject to change without notice » 8025624/0000



SICK Vision Suite Programming Manual 1.1

4 Basic principles

It is recommended to observe some basic principles when working with SICK Vision Suite. This makes
programming easier and error cases can be better handled or avoided.

e Error handling with try/catch

¢ Shared pointer (C++)

e Descriptors

4.1 Error handling with try/catch

If an error occurs, SICK Vision Suite throws an exception (C++ exception). Use try-catch blocks for exception
handling. A try-catch block marks some of the statements to be executed and defines an action when an
exception occurs.

C++
try
/1 do sonething here
/1
}
catch (const std::exception& e)
{
std::cout << "EXCEPTION: " << e.what() << std::endl;
}
C#
try
/1 do sonething here
1.
catch (System Applicati onException e)
{
Consol e. WiteLine("Exception: " + e.Message);
}

4.2 Shared pointer (C++)

SICK Vision Suite uses shared pointers, for example, for device lists, data streams, or nodes in the NodeMap
of a device. Shared pointers (intelligent pointers, smart pointers) are special pointers that have additional
features and functions compared to simple pointers, such as automatic buffer management. These functions
are intended to reduce errors caused by incorrect use of pointers. Efficiency is not compromised.

It is recommended to use the "auto" placeholder of C++ if possible. This ensures that the intended shared
pointers are automatically used in the correct way.

/1 open the first canera
aut o devi ce = devi ceManager . Devi ces(). at (0) -
>QpenDevi ce(vi sion_api :: core:: Devi ceAccessType: : Control);

4.3 Descriptors

Descriptors are deputy classes. SICK Vision Suite uses this concept for all modules that can be opened
(Device, Interface, System). Descriptors make it possible to get information even if the corresponding module
has not yet been opened. The functions of the opened modules are only available when the module has really
been opened. This reduces errors in module handling.

April 2020 , , , 14
© SICK AG * Subject to change without notice * 8025624/0000



SICK Vision Suite Programming Manual 1.1

C++

/1 device descriptor for the first canera
aut o devi ceDescri ptor = devi ceManager. Devi ces().at(0);

/1 open first canera by calling the open function of the device descriptor
aut o devi ce = devi ceDescri ptor-
>QpenDevi ce(vi sion_api :: core:: Devi ceAccessType: : Control);

C#

/1 device descriptor for the first canera
var devi ceDescriptor = devi ceManager. Devi ces()[0];

/1 open first canera by calling the open function of the device descriptor
var devi ce = devi ceDescri ptor. QpenDevi ce(Devi ceAccessType. Control);

April 2020 . . .
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5 Important classes and functions

A detailed documentation of the classes and functions that SICK Vision Suite provides can be found in the
separate documentation for SICK Vision APl and SICK LibIMG.

e Library
DeviceManager
Device
DataStream
Buffer

BufferTo

e Image

5.1 Library

Namespace C# Vi si on_api

Namespace C++ Vi si on_api

Include C++ <vi si on_api / vi si on_api . hpp>

Use the "Library " class in SICK Vision Suite to initialize and close the SICK Vision Suite library.
o |nitialize

e Close

5.1.1 Initialize
Before classes and functions of SICK Vision Suite can be used, the library must be initialized.

C++

/1 initialize library
vision_api::Library::Initialize();
C#

/1 initialize library

vision_api.Library.Initialize();
5.1.2 Close

Before closing an application with SICK Vision Suite, the "Library" must be closed.

C++

/1 close library before exiting program
vision_api::Library::d ose();

C#

/'l close peak library
vi sion_api.Library.d ose();

5.2 DeviceManager

Namespace C# Vi si on_api

Namespace C++ Vi si on_api

Include C++ <vi si on_api / vi si on_api . hpp>

April 2020 16
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The Devi ceManager handles the module handling in SICK Vision Suite. It detects all available systems,
interfaces and devices. An instance of the Devi ceManager is created using the Instance function.

C++

/1 create a canmera nanager object

aut o& devi ceManager = vi sion_api:: Devi ceManager: :|nstance();
C#

/1 create a devi ce nanager object
var devi ceManager = vi sion_api . Devi ceManager. | nstance();

o Update
Update with selected CTI (GenTL)

Opening a camera

Further functions of the DeviceManager

Examples for using the DeviceManager

5.2.1 Update

After an instance of the Devi ceManager has been created, an Updat e() must be performed. The

Devi ceManager scans for available modules and stores them in the lists Syst ens(), Interfaces() and
Devi ces().

C++

/1 update the canera nanager

devi ceManager . Updat e() ;

C#

/] update the devi ceManager
devi ceManager . Updat e() ;

A simple example how to use the Devi ceManager can be found in the sample "open_camera".

5.2.2 Update with selected CTI (GenTL)

A GenTL Producer implementation is provided as a platform-dependent, dynamically loadable library. On
Microsoft Windows platforms, this is a Dynamic Link Library (*.dll). The file extension of this library is *.cti
(Common Transport Interface).

The Devi ceManager offers the possibility to select a CTl and to perform the update only with this CTl. This
ensures that only the selected transport layer is used on a system where multiple GenTL implementations are
installed.

C++
/1 define the CTI that will be used
std::string cti = "C \Program

Fi | es\ SI CK\ SI CKVi si onSui t e\ si ck_gevgent |\ 64\ si ck_gevgent | k. cti >";

/1 add CTl to Devi ceManager
devi ceManager . AddPr oducer Li brary(cti);

/] update the DeviceManager
devi ceManager . Updat e(vi si on_api : : Devi ceManager : : Updat ePol i cy: : Dont ScanEnvi r onnen
t For Producer Li brari es);

April 2020 , , , 17
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C#
/1 define the CTI that will be used
var = "C \Program

Fi | es\ SI CK\ SI CKVi si onSui t e\ si ck_gevgent | \ 64\ si ck_gevgentl k. cti";

/1 add CTl to Devi ceManager
devi ceManager . AddPr oducer Li brary(cti);

/1 update the DeviceManager
devi ceManager . Updat e( peak. Devi ceManager . Updat ePol i cy. Dont ScanEnvi r onnment For Pr odu
cerLibraries);

A simple example how to use the Devi ceManager with a pre-selected CTI can be found in the sample
"open_camera_select cti".

5.2.3 Opening a camera

After the Devi ceManager has scanned the system for available cameras, these are listed as descriptors in
the Devi ces() list. The OpenDevice function can be used to open the device module. Here, the access type
is passed, e.g. Control, Excl usive or ReadOnl y.

C++

/1 open the first canera

aut o devi ce = devi ceManager . Devi ces(). at (0) -

>QpenDevi ce(vi sion_api :: core:: Devi ceAccessType: : Control);
C#

/1 open the sel ected device
var devi ce = devi ceManager . Devi ces()
[ 0] . OpenDevi ce(vi si on_api . core. Devi ceAccessType. Control);

A simple example how to use the Devi ceManager for opening a camera can be found in the sample
"open_camera".

5.2.4 Further functions of the DeviceManager

Using the Devi ceManager the following callbacks can be registered and unregistered:

e Devi ceFound / Devi celLost

e InterfaceFound / InterfacelLost

e Systenfound / Systeniost

C++

/'l register DeviceFound cal |l back
aut o cal | backHandl e = devi ceManager . Regi st er Devi ceFoundCal | back([] (const
std::shared_ptr<vision_api::core:: DeviceDescriptor>& foundDevi ce)

{
1)

/'l unregister DeviceFound call back
devi ceManager . Unr egi st er Devi ceFoundCal | back( cal | backHandl e) ;

std::cout << "DeviceFound: " << foundDevi ce->Di splayName() << std::endl;

C#

/1 define DeviceFound cal | back
static void Devi ceFoundDel egat e(obj ect o, DeviceDescriptor dev)

{

April 2020 , , , 18
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Consol e. WitelLine("C# static function DeviceFound: {0}", dev.Di splayNanme());
}

/'l register DeviceFound cal |l back
devi ceManager . Devi ceFoundEvent += Devi ceFoundDel egat e;

/1 unregister DeviceFound cal | back

devi ceManager . Devi ceFoundEvent -= Devi ceFoundDel egat e;
Also the following timeouts can be set:

e Devi ceUpdat e

e | nterfaceUpdate
e Syst enmpdat e

5.2.5 Examples for using the DeviceManager

Example Use of the DeviceManager

open_camera Simple create and update, open a camera from the list
Devi ces()

open_camera_by_serno Create and update, open a camera by its serial
number

open_camera_select_cti Create and update for a selected CTI, open a camera
from the list Devi ces()

device_tree Create and update, structure of a module tree, open a
camera from the list Devi ces()

walkthrough Detailed module tree and open the first available
camera

5.3 Device

Namespace C# vi si on_api . core

Namespace C++ Vi sion_api::core

Include C++ <vi si on_api / vi si on_api . hpp>

A Devi ce is generated automatically when the OpenDevice function of a Devi ceDescri pt or is executed.

C++

/1 open canera by calling the open function of the device descriptor
aut o devi ce = devi ceDescri ptor-

>QpenDevi ce(vi sion_api :: core:: Devi ceAccessType: : Control);

C#

/1 open canera by calling the open function of the device descriptor
var device =
devi ceDescri pt or. QpenDevi ce(vi si on_api . core. Devi ceAccessType. Control);

5.3.1 Changing settings

A Devi ce has a Renot eDevi ce class that can access the device as such. With the NodeMap of this
Renot eDevi ce it is possible to access camera settings.

C++

/1 get the renote device node map
aut o nodeMapRenot eDevi ce = devi ce- >Renot eDevi ce() - >NodeMaps() . at (0) ;
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C#

/1 get the renote device node map
var nodeMapRenot eDevi ce = devi ce. Renot eDevi ce() . NodeMaps()[0];

To change settings, the corresponding node of the setting must be found in the NodeMap. The name of the
node and its type must be known. The various setting options and related node types can be found in the
SICK Vision Reference. If the type and name of the node are known, it can be found using the FindNode
function.

C++

/1 get the node for the frame rate
aut o nodeFr aneRat e = nodeMapRenot eDevi ce-
>Fi ndNode<vi si on_api : : core: : nodes: : Fl oat Node>("Acqui si ti onFraneRate");

C#

/1 get the node for the frame rate

var nodeFranerate =

nodeMapRenot eDevi ce. Fi ndNode<vi si on_api . cor e. nodes. Fl oat Node>(" Acqui si ti onFrameR
ate");

Nodes can be of the following types:

Type Description

Category Category under which several nodes are grouped.
String Character string

Boolean Boolean value (True or False)

Integer Integer number (64 bit)

Float Floating point number

Enumeration Discrete value list

EnumerationEntry Entry in a value list

Command Executable command

The handling of the nodes depends on their type. For example, Enuner at i onNodes have a Entri es value
list that contains all possible values. However, | nt eger Nodes and Fl oat Nodes provide information about
the permissible value range by querying the M ni nun() and Maxi nun{() .

e Code example for EnumerationNode

e Code example for FloatNode

5.3.1.1 Code example for EnumerationNode

C++

/1 get the node for the trigger selector
aut o nodeTri gger Sel ect or = nodeMapRenot eDevi ce-
>Fi ndNode<vi si on_api : : core: : nodes: : Enuner ati onNode>("Tri gger Sel ector");

/1 read the current entry
auto currentEntry = nodeTriggerSel ector->CurrentEntry();

/1 get a list of all possible entries
auto entries = nodeTriggerSel ector->Entries();

/] set the selector to the first itemof its possible entries |ist
nodeTri gger Sel ector->Set Current Entry(entries.at(0));

/1 or set the selector to a specific entry
nodeTri gger Sel ect or->Set Current Entry(" ExposureStart");
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C#

/1 get the node for the trigger selector

var nodeTri gger Sel ector =

nodeMapRenot eDevi ce. Fi ndNode<vi si on_api . cor e. nodes. Enuner at i onNode>("Tri gger Sel e
ctor");

/1 read the current entry
var currentEntry = nodeTri gger Sel ector. CQurrentEntry();

/1 get a list of all possible entries
var entries = nodeTriggerSel ector. Entries();

/1 set the selector to the first itemof its possible entries |ist
nodeTri gger Sel ector. SetCurrentEntry(entries[0]);

/1 or set the selector to a specific entry
nodeTri gger Sel ector. Set Current Ent ry(" ExposureStart");

5.3.1.2 Code example for FloatNode

C++

/1 get the node for frane rate
aut o nodeFraneRat e = nodeMapRenot eDevi ce-
>Fi ndNode<vi si on_api : : core: : nodes: : Fl oat Node>(" Acqui si ti onFraneRate");

/1l read the current val ue
aut o val ue = nodeFr aneRat e- >Val ue();

/1 get the val ue range

auto valueMn nodeFr aneRat e- >M ni mumn() ;
aut o val ueMax nodeFr aneRat e- >Maxi mumn() ;
aut o val uel nc nodeFr aneRat e- >l ncrenent () ;

/1 get the unit of the node
auto unit = nodeFraneRate->Unit();

/1l set a new frane rate
nodeFr aneRat e- >Set Val ue( 10) ;

C#

/1 get the node for frane rate

var nodeFraneRate =

nodeMapRenot eDevi ce. Fi ndNode<vi si on_api . cor e. nodes. Fl oat Node>(" Acqui si ti onFraneR
ate");

/'l read the current val ue
var val ue = nodeFraneRat e. Val ue();

/1 get the val ue range

var valueMn nodeFr aneRat e. M ni num() ;
var val ueMax nodeFr aneRat e. Maxi num() ;
var val uel nc nodeFr aneRat e. | ncrenent () ;

var unit = nodeFraneRate. Unit();

/1l set a new frane rate
nodeFr aneRat e. Set Val ue( 10) ;
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5.4 DataStream

Namespace C# Vi si on_api . core
Namespace C++ vi si on_api ::core
Include C++ <vi si on_api/vi sion_api . hpp>

A Dat aSt r eamis generated automatically when the OpenDataStream function of a
Dat aSt r eanDescri pt or is executed.

C++
/1 first data stream descriptor of the canera
aut o dat aStreanDescri ptor = devi ce->DataStreans().at(0);

/1 open the data stream
aut o dat aStream = dat aSt r eanDescri pt or - >QpenDat aSt ream() ;

C#
/1 first data stream descriptor of the canera
var dat aStreanDescriptor = device.DataStreans()[0];

/1l open the data stream
var dat aStream = dat aStreanDescri pt or. QpenDat aStreamn() ;

5.5 Buffer

Namespace C# Vi si on_api . core

Namespace C++ vi si on_api : : core

Include C++ <vi si on_api/vi si on_api . hpp>

A buf f er is returned by a Dat aSt r eamusing the WaitForFinishedBuffer function and contains the image
data transmitted by the devi ce.
C++

/1 get buffer fromdata stream
/1 timeout value is set to 5000 ns
aut o buffer = dataStream >Wi t For Fi ni shedBuf f er (5000) ;

C#

/1 get buffer fromdata stream
/1 timeout value is set to 5000 ns
var buffer = dataStream Wit For Fi ni shedBuf f er (5000) ;

5.6 BufferTo

Namespace C# vi si on_api . core

Namespace C++ Vi sion_api::core

Include C++ <vi si on_api/converters/vision_api _buffe
r_converter _|ibing. hpp>

The BufferTo function converts inline a buffer transmitted via the camera data stream into an image of the
SICK LibIMG (image processing library). The SICK LibIMG can be used to perform image operations

(Pi xel Li ne, Hi stogram ..)or to getimage information (W dt h, Hei ght, Pi xel Format, ..).A
detailed documentation of the classes and functions that SICK LibIMG provides can be found in the separate
documentation for SICK LibIMG.
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C++

/1 create SICK Libl M5 inmage from buffer
auto image = vision_api::BufferTo<libing::|mge>(buffer);

C#

/1 Note that the BufferTo function currently does not exist in C#

/1l Create SICK Libl MG inmage

var inmage = new vision_api.libing.lmage((libing. Pixel For mat Nane)

buf fer. Pi xel Format (), buffer.BasePtr(), buffer.Size(), buffer. Wdth(),
buffer.Height());

In this way, conversion functions for other/own data types can be implemented via further specializations of
the template function.

5.6.1 Examples for using the BufferTo function

Example Use of the BufferTo function

get first_pixel Conversion of a buf f er to ani mage

simple_live_gml Conversion of a buf f er to ani nage in
acqui si ti onwor ker. cpp

simple_live_qtwidgets Conversion of a buf f er toani mage in
acqui si ti onwor ker. cpp

simple_live_windows_forms Conversion of a buf f er to ani mage in
Acqui si ti onWr ker . cs

simple_live_windows_wpf Conversion of a buf f er toani mage in
Acqui si ti onWrker. cs

5.7 Image

Namespace C# vi sion_api.libing
Namespace C++ I'i bi ngy

Include C++ <libimg/libing. hpp>

The Image class is part of the SICK LibIMG (image processing library). The SICK LibIMG can be used to
perform image operations (Pi xel Li ne, H stogram ..)or to getimage information (W dt h, Hei ght,

Pi xel For mat, ..). A detailed documentation of the classes and functions that SICK LibIMG provides can be
found in the separate documentation for SICK LibIMG.

An i mage can be created from a buf f er using the BufferTo function.

C++

/1 create SICK Libl M5 inmage from buffer
auto image = vision_api::BufferTo<libing::I|mge>(buffer);

C#

/1 Note that the BufferTo function currently does not exist in C#

/1l Create SICK Libl MG inmage

var inmage = new vision_api.libing.lmage((libing. Pixel For mat Nane)

buf fer. Pi xel Format (), buffer.BasePtr(), buffer.Size(), buffer. Wdth(),
buffer.Height());

5.7.1 ConvertTo

The buffer transmitted via the data stream is often in a raw format, e.g. BayerRG8. However, a debayered
RGB format is typically required for the display, e.g. RGB8. With the ConvertTo function an image can be
converted inline from one pixel format to another (if necessary with debayering).
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C++

/1 create SICK Libl M5 imge for debayering and convert it to RGB8 format
i mge = i mage. Convert To(li bi ng: : Pi xel For mat Nane: : RGB8) ;

C#

/1 Debayering to | PL RGB8 format

iplInmg = ipllng. ConvertTo(li bing. Pi xel For mat Narme. BGR8) ;

5.7.2 Examples for using the Image class and the ConvertTo function

Example Use oft the Image class and the ConvertTo
function

get first_pixel Conversion of a buf f er to ani mage

simple_live_qgml Conversion of a buf f er to ani nage and conversion

of the pixel format with Convert To() to RGBS in
acqui si ti onwor ker. cpp

simple_live_qgtwidgets Conversion of a buf f er to an i mage and conversion
of the pixel format with Convert To() to RGB8 in
acqui si ti onworker. cpp
simple_live_windows_forms Conversion of a buf f er to ani nage and conversion
of the pixel format with Convert To() to RGBS in
Acqui si ti onWr ker . cs

simple_live_windows_wpf Conversion of a buf f er to ani mage and conversion
of the pixel format with Convert To() to RGB8 in
Acqui si ti onWrker. cs
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6 Program sequence (capture 1st image)
Program start
Discovering cameras

Opening a camera

Adjusting settings

Opening a data stream and creating a buffer

Starting image acquisition

Stopping image acquisition and cleaning up buffers

Program end

6.1 Program start

Initialize library

Fig. 7: Program start

/1 initialize library
vision_api::Library::Initialize();
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6.2 Discovering cameras

Create device manager

Y

Update device manager

Y

Get device descriptors

Discovered devices
(descriptors)

Fig. 8: Discover cameras

/1 create a devi ce nanager object

aut o& devi ceManager = vi sion_api:: Devi ceManager: : | nstance();

try
{

/1 update the devi ce nanager

devi ceManager . Updat e() ;

/1 get vector of device descriptors

aut o devi ces() = devi ceManager - >Devi ces();

/1

}
catch (const std::exception& e)
{

std::cout << "EXCEPTION. " << e.what() << std::endl;
}
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6.3 Opening a camera
Discovered devices

(descriptors)

Select device

Open device

Y
@ Device (open)

Fig. 9: Open a camera

try
/1

/1 select a device to open
size_t sel ectedDevice = 0;

/1 open the sel ected device
aut o devi ce = devi ceManager. Devi ces(). at (sel ect edDevi ce) -
>CpenDevi ce(vi sion_api :: core:: DeviceAccessType:: Control);

/1
}
catch (const std::exception& e)
{
std::cout << "EXCEPTION: " << e.what() << std::endl;
}
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6.4 Adjusting settings

Device (open)

~N
Get remote device
* vy
N
Get node map of
remote device

D

Node name I
Node type Find node
Vision \.
Reference *

Set new value

Next parameter

Continue

@ Parameters changed

Fig. 10: Change parameters
try
/1

/1 get the renote device node map
aut o nodeMapRenot eDevi ce = devi ce- >Renot eDevi ce() - >NodeMaps() . at (0) ;

/1 find the paraneter node, e.g. 'AcquisitionFraneRate', and set a new val ue
nodeMapRenot eDevi ce-

>Fi ndNode<vi si on_api : : core: : nodes: : Fl oat Node>(" Acqui si ti onFranmeRat e") -

>Set Val ue(10);

/1
}
catch (const std::exception& e)
{
std::cout << "EXCEPTION: " << e.what() << std::endl;
}
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6.5 Opening a data stream and creating a buffer

Device (open)

Open first datastream
of device

Y

Get payload size

Y

Number of buffers (Allocate and announce
L buffers

Y

Queue buffers

U S

N

Data stream (open)

with buffers (queued)
Fig. 11: Data stream and buffer

try
/1

/1 open the first data stream
aut o dat aStream = devi ce->Dat aStreans(). at (0) - >QpenDat aSt r eam() ;

/'l get payl oad size
aut o payl oadSi ze = nodeMapRenot eDevi ce-
>Fi ndNode<vi si on_api : : core: : nodes: : I nt eger Node>(" Payl oadSi ze") - >Val ue() ;

/1 get nunber of buffers to allocate

/1 the buffer count depends on your application, here the m nimumrequired
nunber for the data stream

aut o buf f er Count Max = dat aSt r eam >NunBuf f er sAnnouncedM nRequi red() ;

/1 allocate and announce inmage buffers and queue them
for (uint64_t bufferCount = 0; bufferCount < bufferCount Max; ++buffer Count)
{
auto buffer = dataStream
>Al | ocAndAnnounceBuf fer (stati c_cast<si ze t >(payl oadSi ze), nullptr);
dat aSt ream >QueueBuf fer (buffer);
}
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/1
}
catch (const std::exception& e)
{
std::cout << "EXCEPTION. " << e.what() << std::endl;
}
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6.6 Starting image acquisition
Data stream (open)
with buffers (queued)

Start acquisition of
data stream

Y

Start acquisition of
remote device

Y

Wait for finished buffer

Y

Process buffer

Queue buffer

Continue

Stop

Acquisition still active

Fig. 12: Start image acquisition
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try
/1

/] start acquisition with infinite nunber of inmages to acquire

/] start the data stream

m dat aSt r eam
>Start Acqui sition(vision_api::core::AcquisitionStartMde:: Default,
vi sion_api::core:: | NFI NI TE NUMBER) ;

/1l start the device
nodeMapRenot eDevi ce-
>Fi ndNode<vi si on_api : : core: : nodes: : CormandNode>(" Acqui sitionStart")->Execute();

/1 the acquisition | oop
bool is_running = true;
whil e (is_running)

{
/1 get buffer fromdata stream and process it
aut o buffer = dataStream >Wii t For Fi ni shedBuf f er (5000) ;
/1 buffer processing start
/1
/1 buffer processing end
/1 queue buffer
dat aSt ream >QueueBuf fer (buffer);
}
/1
}
catch (const std::exception& e)
{
std::cout << "EXCEPTION. " << e.what() << std::endl;
}
Note on image acquisition
Typically image acquisition is done in a separate thread and not in the main thread, see also
samples "SimpleLiveQml" and "SimpleLiveQtWidgets".
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6.7 Stopping image acquisition and cleaning up buffers

Acquisition still active

Stop acquisition of
remote device

Y

Stop acquisition of
data stream

Y

Flush Buffers

Y

Revoke Buffers

Y

@ Acquisition stopped

Fig. 13: Stop image acquisition

N N N YN
/e S

try
/1
/1 stop acquisition

/1 stop the data stream
dat aSt r eam >St opAcqui sition(vision_api::core::AcquisitionStopMde::Default);

/1l stop the device
nodeMapRenot eDevi ce-
>Fi ndNode<vi si on_api : : core: : nodes: : CormandNode>(" Acqui si ti onSt op") - >Execut e() ;

/1 flush all buffers
dat aSt ream >Fl ush(vi si on_api : : core: : Dat aSt r eantl ushiMode: : Di scardAl | ) ;

/Il revoke all buffers
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(const auto& buffer : dataStream >AnnouncedBuffers())

dat aSt r eam >RevokeBuf f er (buf fer);

catch (const std::exception& e)

for
{
}
}
{
std:
}

ccout << "EXCEPTION. " << e.what() << std::endl;

6.8 Program end

Close library

Fig. 14: Program end

catch (const std::exception& e)

try
{

/1
}
{

std:
}

ccout << "EXCEPTION. " << e.what() << std::endl;

/1 close library before exiting program
vision_api::Library::d ose();
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