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1 Introduction

OpenCV is an open-source computer vision library that allows you to perform image processing in
combination with Basler Machine Vision cameras. This application note provides information on how
to install and use OpenCV together with the Basler pylon Camera Software Suite in Microsoft Visual
Studio on Windows.

OpenCV does not support Machine Vision standards such as USB3 Vision or GigE Vision.
Therefore, Basler does not recommend grabbing images using OpenCV API functions. Instead, you
should use the pylon Camera Software Suite drivers and APls, e.g., the pylon C++ API, to grab
images and convert them to OpenCV images.

This document provides further information on the integration of OpenCV functions for image display,
image saving, and video recording into your pylon source code.

2 Requirements

2.1 Basler pylon Camera Software Suite

The procedures described in this application note are based on the pylon Camera Software Suite
version 6.2.0 (64 bit).

You can download the pylon Camera Software Suite version 6.2.x or higher from the Downloads
Software section of the Basler website: www.baslerweb.com.

For information about how to install the pylon Camera Software Suite, see the Installation and
Setup Guide for Cameras Used with pylon for Windows (AW000611) and the pylon Deployment
Guide (AW001362). You can download the documents from the Download Documents section of
the Basler website: www.baslerweb.com.

2.2 OpenCV

This document uses OpenCV version 4.5.0 as an example. The procedures described also apply
to older or newer versions. For versions different from the one used in this document, make
adjustments as necessary. You can download OpenCV for Windows from www.opencv.org.

2.3 Microsoft Visual Studio

The procedures described in this application note apply to Microsoft Visual Studio 2017 on a
Windows 10 64-bit operating system and serve as an example.

In principle, the procedures can also be applied to older versions of Microsoft Visual Studio, for
example Microsoft Visual Studio 2015.

Getting Started with pylon and OpenCV 2
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3 OpenCYV Installation

Code sampiles in the instructions below and data to be entered in the relevant fields
in the screenshots assume that Visual Studio 2017, Windows 10 64-bit, and OpenCV
o 4.5.0 are used. Adjust as necessary if your setup differs.

For example, assuming you use OpenCV 4.5.0:

Replace vc15 by vcl4 if you're using Visual Studio 2015.

To set up the environment variables for OpenCV:

1.

Extract the OpenCV files to C:\.

GU 7-Zip self-extracting archive X

Extract to:
C:\

Bdract Cancel ’

In the Windows search bar, type ‘environment variable’ and select Edit the system
environment variables.

On the Advanced tab of the System Properties dialog box, click Environment Variables.

In the System Variables area of the Environment Variables dialog box, scroll to Path and
select it.

Click the Edit button below the System Variables area.

In the Edit Environment Variable dialog box, klick New and add the following:
C:\opencv\build\x64\vcl5\bin

Click OK.

Create an OpenCV environment variable to speed up your work. The variable will hold the path
to the build directory of the OpenCV library:

a. Click the New button below the System Variables area.

b. Inthe New System Variable dialog box, type OPENCV_DIR in the Variable name
field.

c. Inthe Variable value field, type: C: \opencv\build\x64\vcl5\

New System Variable X

Variable name: ‘ OPENCV_DIR| |

Variable value: ‘ Clopencw\build\x64\vc15Y |

Browse Directory... Browse File... oK Cancel
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4 Common Settings for Building Applications with pylon
and OpenCYV in Visual Studio

The steps below outline how to configure Visual Studio in order to use OpenCV with the pylon C++
API.

For more information about how to set up your Microsoft Visual Studio project for building
applications with pylon, refer to the Programmer's Guide and API Reference for pylon for Windows.
This guide is part of the pylon Camera Software Suite installation (Start > Basler > C++
Programmer's Guide and APl Reference Documentation or, in the pylon Viewer, click Help >
C++ Programmer's Guide).

This application note assumes that you have already read the Programmer's Guide and API
Reference for pylon for Windows (especially the topic Programmer's Guide and its section Common
Settings for Building Applications with pylon) and have set up the PYLON_DEV_DIR environment
variable for building a 64-bit application in your project. The project used in this document is named
“Pylon_with_OpenCV”.

Sections 2.2 and 2.3 list the assumptions made for the instructions below.

To configure the Visual Studio project for OpenCV:

Open your project in Visual Studio 2017, go to Project and select Properties:
2. In the Property Pages window, select C/C++ > General.

3. From the Additional Include Directories drop down, select Edit and add the OpenCV include
directory: $ (OPENCV_DIR)\..\..\include

Configuration: | Release ~ | Platform: |Active(x64) v Configuration Manager...
4 Configuration Properties Additional Include Directories $(PYLON_DEV_DIR\include;${(OPENCV_DIR)\..\..\include
General Additional #using Directories
Debugging Debug Information Format Program Database (/Zi)
VC++ Directories Support Just My Code Debugging - - -
4C/Ces Common Language RunTime Support Additional Include Directories ? X
General Consume Windows Runtime Extension 3
Optimization Suppress Startup Banner X &
Preprocessor Warning Level $(PYLON_DEV_DIR)\include ~
Cade Generation ot Warnings A Erors SOPENCY DI\ nctage
Languagg Warning Version < >
Precompiled Headers Diagnostics Format
Qutput Files SDL checks Evaluated value:
Browse Information Multi-processor Compilation C\Program Files\Basler\pylon 6\Development\\include
Advanced Copencvibuild\x64\vc15\\.\ \include
All Options
Command Line
b Linker Inherited values:
> Manifest Tool
> XML Document Generator
I Browse Information
I> Build Events - "
b Custom Build Step [] Inherit from parent or project defaults Macross > i
&> Code Analysis Additional Include Directories
Specifies one or more directories to add to the includi Cancel
OK Abbrechen Ubernehmen

4. Click OK.
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5. In the Property Pages window, select Linker > General.

6. From the Additional Library Directories drop down, select Edit and add the OpenCV library
directory: $ (OPENCV_DIR)\1lib

X

Configuration: |Release ~ | Platform: |Active(x64) ~ Configuration Manager...
4 Configuration Properties OQutput File $(OutDin$(TargetName)$ (TargetExt)
General Show Progress Not Set
Debugging Version
VC++ Directories Enable Incremental Linking No (/INCREMENTAL:NO)
b CfCe+ Suppress Startup Banner Yes (/NOLOGO)
4 Linker Ignore Import Library No
General Register Output No
Input Per-user Redirection No
paniestiis Additional Library Directories $(PYLON_DEV_DIR)\lib\x64;$(OPENCV_DIR)\lib
Bebugqing Link Library Dependencies .. B . N
System Additional Library Directories ? X
B R Use Library Dependency Inputs
Optimization Link Status .
Embedded 1oL Prevent DIl Binding HIWI[B
X\fdmdows Metadeta Treat Linker Warning As Errors “PYLON’DEV’DI)\"b\XM -
vanced ¥ .
All Options Force File Output
Gomnanaliine Create Hot Patchable Image < 2
b Manifest Tool Specify Section Attributes EalmclwEis
B S Dt ‘?E"Em"' C:\Program Files\Basler\pylon 6\Development\\lib\x64
> Browse Information Chopencv\build\xe4\vc15\\lib
b Build Events
> Custom Build Step
b Code Analysis Inherited values:
[JInherit from parent or project defaults Macross>
Additional Library Directories
Allows the user to override the environmental library p Cancel
oK Abbrechen Ubernehmen

7. Click OK.
8. In the Property Pages window, select Linker > Input.

9. From the Additional Dependencies drop down, select Edit and add the following OpenCV lib
file:

= opencv_world450.1ib

P | with,_ CV P K
Configuration: |Release ~ | Platform: |Active(x64) M Configuration Manager...
4 Configuration Properties Additional Dependencies opencv_world450.lib; % (AdditionalDependencies)
General Ignare All Default Libraries - . -
Debugging Ignore Specific Default Libraries Additional Dependencies x
VC++ Directories Module Definition File
lopencv_world45|
b C/Cre Add Module to Assembly
4 Linker Embed Managed Resource File
General Force Symbol References
Input
MZhifest File Delay Loaded DIls Evaluated value:
Assembly Link Resource "
Debugging opencv_world450.lib
System %(AdditionalDependencies)
Optimization
Embedded IDL
Windows Metadata Inherited values:
deanced kemel32.lib ~
All Options. user32.lib
Command Line gdi32.lib
I> Manifest Tool hd
P XML Document Generator Inherit from parent or project defaults VG
I> Browse Information
I> Build Events
[> Custom Build Step A Cancel L
I Code Analysis Additional Dependencies
Specifies additional items to add to the link command line. [i.e. kernel32.1ib]
oK Abbrechen Ubernehmen
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10. Click OK.
11. Click Apply.

Basler Application Note

12. To configure your project for Debug mode, do the following:

a. In the Configuration drop down box, select Debug.

b. Repeat steps 2 to 8.

c. Instep 9, add the following OpenCV debug lib file:

= opencv_world450d.1lib

Configuration: | Debug

4 Configuration Properties
General
Debugging
VC++ Directories
C/C++
Linker
General
Input
Manifest File
Debugging
System
Optimization
Embedded IDL
Windows Metadata
Advanced
All Options.
Command Line
Manifest Tool
XML Document Generator
Browse Information
Build Events
Custom Build Step
Code Analysis

[

vV v VYW

d. Click OK.
e. Click Apply.

~ Platform:

Additional Dependencies
Ignore All Default Libraries
Ignore Specific Default Libraries
Module Definition File

Add Module to Assembly
Embed Managed Resource File
Force Symbol References

Delay Loaded Dlls

Assembly Link Resource

Additional Dependencies

» Configuration Manager...

opencv_world450d.lib;% (AdditionalDependencies)

Additional Dependencies 7 X

bpencv_world450d.lib

Evaluated value:

opencv_world450d.lib
%(AdditionalDependencies)

Inherited values:

kernel32.lib ~
user32.lib
gdiz2lib

v

Inherit from parent or project defaults Macros> >

Specifies additional items to add to the link command line. [i.e. kernel32.1ib]

Getting Started with pylon and OpenCV
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5 Sample Code to Run pylon and OpenCV

The following sample code demonstrates how to accomplish these tasks:

Acquire images with pylon C++ API functions.

Convert the acquired pylon images to OpenCV images.
Display and save images with OpenCV functions.
Record video files with OpenCV functions.

1. Include all necessary OpenCV and pylon API header files, declare required namespaces, and
define some global variables needed throughout the sample.

%] Pylon_with_OpenCV - (Global Scope) - -
24 #include "stdafx.h" +
25 -
26 -1// Define if images are to be saved.

27 // '@'- no; "1'- yes.

28 #define saveImages 1 =
29 =// Define if video is to be recorded.
3e // '@'- no; "1'- yes.

31 #define recordVideo 1

32

33 // Include files to use OpenCV API.

34 —#include <opencv2/core/core.hpp>

35 #include <opencv2/highgui/highgui.hpp>
36 #include <opencv2/video/video.hpp>

37

38 // Include files to use the PYLON API.
39 #include <pylon/PylonIncludes.h>

40 —#ifdef PYLON_WIN_BUILD

41 = include <pylon/PylonGUI.h>

42 #endif

43

44 // Namespace for using pylon objects.
45 using namespace Pylon;

46

47 // Namespace for using OpenCV objects.
48 using namespace cv;

49

5e // Namespace for using cout.

51 using namespace std;

52

53 // Number of images to be grabbed.

54 static const uint32_t c_countOfImagesToGrab = 18;

Getting Started with pylon and OpenCV 7
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2. Create the first camera found regardless of its interface, i.e., GigE Vision or USB3 Vision. Get
the camera’s GenlCam nodemap to access the camera’s Width and Height parameters, which
are needed for the initialization of the OpenCV video creator. Set up a pylon image format
converter object and define the desired output pixel format, which is needed to convert the
grabbed pylon image buffer to a pylon image. Convert the pylon image to an OpenCV image.

[%] Pylon_with_OpenCv - (Global Scope) ~ 1 ® main(int argc, char * argv(]) -
60 +
61 = // Automagically call PylonInitialize and PylonTerminate to ensure the pylon runtime system -
62 // is initialized during the lifetime of this object.

63 Pylon::PylonAutoInitTerm autoInitTerm;

64

65 = try

66 {

67 // Create an instant camera object with the camera device found first.
68 CInstantCamera camera( CTlFactory::GetInstance().CreateFirstDevice());
69 _
70 // print the model name of the camera

71 cout << "Using device " << camera.GetDeviceInfo().GetVendorName() << " " << camera.GetDeviceInfo().GetModelName() << endl
72

73 // Get a camera nodemap in order to access camera parameters.

74 GenApi::INodeMap& nodemap= camera.GetNodeMap();

75 // Open the camera before accessing any parameters.

76 camera.open();

77 // Create pointers to access the camera Width and Height parameters

78 GenApi::CIntegerptr width= nodemap.GetNode("width");

79 GenApi::CIntegerptr height= nodemap.GetNode("Height");

80

81 = // The parameter MaxnumBuffer can be used to control the count of buffers
82 // allocated for grabbing. The default value of this parameter is 1e.
83 camera.MaxNumBuffer = 5;

84

85 // Create a pylon ImageFormatConverter object.

86 CImageFormatConverter formatConverter;

87 // specify the output pixel format.

88 formatConverter.OutputPixelFormat= PixelType BGR8packed;

89 // Create a PylonImage that will be used to create OpenCv images later.
90 cpylonImage pylonImage;

91 = // Declare an integer variable to count the number of grabbed images

92 // and create image file names with ascending number.

93 int grabbedImages= o;

3. Declare and initialize the OpenCV video creator and OpenCV image objects. Use pylon API
functions to start image acquisition and retrieve the grabbed images:

[ Pylon_with_OpenCV -] (Global Scope) - =
24 +
95 // Create an OpenCV video creator. =
%6 VideolWriter cvVideoCreator;

97 // Create an OpenCV image.

28 Mat openCvImage;

929

100 // Define the video file name.

101 std::string videoFileName= "openCvVideo.avi";

182

1e3 // Define the video frame size.

104 cv::Size frameSize= Size((int)width->Getvalue(), (int)height->Getvalue());
105

106 // Set the codec type.

107 int codec = cv::VideoWriter::fourcc('M', '3', 'P', 'G");

108 = //int codec = cv::VideoWriter::fourcc('D', 'I', 'V', 'X');

109 //int codec = cv::VideoWriter::fourcc('M', 'P', '4', '2');

11e

111 // The frame rate, e.g., 10, which should match or be lower than the camera acquisition frame rate.
112 cvVideoCreator.open(videoFileName, codec, 1@, frameSize, true);

113

114 - // Start the grabbing of ¢_countOfImagesToGrab images.

115 // The camera device is parameterized with a default configuration which
116 // sets up free-running continuous acquisition.

117 camera.StartGrabbing( c_countOfImagesToGrab, GrabStrategy_LatestImageOnly);
118

119 // This smart pointer will receive the grab result data.

120 CGrabResultPtr ptrGrabResult;

121

122 = // Camera.StopGrabbing() is called automatically by the RetrieveResult() method
123 // when c_countOfImagesToGrab images have been retrieved.

124 = while ( camera.IsGrabbing())

Getting Started with pylon and OpenCV 8
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4. Convert the grabbed image buffer to a pylon image, which in turn is converted to an OpenCV
image. The OpenCV image is used for image display, image saving, and video file recording
using OpenCYV functions:

pvion.with.opency.cop = >« | —

[%] Pylon_with_OpenCv ~|  (Global Scope) ~ | ® main(int argc, char * argu[)) -
126 // wait for an image and then retrieve it. A timeout of 5000 ms is used. =
127 camera.Retrieveresult( 5000, ptrGrabResult, TimeoutHandling Throwexception);

128 // Image grabbed successfully?

129 = if (ptrGrabResult->GrabSucceeded())

138 {

131 /! Access the image data.

132 cout << "SizeX: " << ptrGrabResult->GetWidth() << endl;
133 cout << "sizeY: " << ptrGrabResult->GetHeight() << endl;
134

135 // convert the grabbed buffer to a pylen image.

136 formatConverter.Convert(pylonImage, ptrGrabResult);

137 // Create an OpenCV image from a pylon image.

138 openCvImage= cv::Mat(ptrGrabResult->GetHeight(), ptrGrabResult->GetwWidth(), Cv_8UC3, (uintg8 t *) pylonImage.GetBuffer());
139

140 // Set saveImages to "1' to save images.

141 = if (saveImages) {

142 // Create the current image name for saving.

143 std::ostringstream s;

144 // Create image name files with ascending grabbed image numbers.
145 s<< "image " << grabbedImages << ".jpg"; i
146 std::string imagename(s.str());

147 // Save an OpencCV image.

148 imwrite(imageName, openCvImage);

149 grabbedImages++;

158 b

151

152 // set recordvideo to '1' to record AVI video file.

153 if (recordvideo)

154 cvvideoCreator.write(openCvImage);

155

156 // create an opencv display window.

157 namedwWindow("OpenCV Display Window", 1);

158 // Display the current image in the OpenCV display window.
159 imshow( "OpenCv Display Window", openCvImage);

The image below shows the running application with a test image grabbed with a Basler ace USB3
Vision camera in the OpenCV and pylon image display windows:

4024 x 3036 BayerRG8

If you want to get the complete sample source code, get in contact with your local Basler support
team as listed at the beginning of this document.

Getting Started with pylon and OpenCV 9
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