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Document in Japanese
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End of document in Japanese
This document describes how to set image data acquired using TeliCamSDK to image buffer of
OpenCV library..

1. Introduction

OpenCV is a computer vision library on open source basis.

OpenCV provides “Iplimage” structure for handling image data in C language, and “cv::Mat” class
for handling image data in C++ language

OpenCV has “videoio” module for capturing images from cameras. But “videoio” module does
support USB3 Vision and GigE Vision camera.

This document shows how to set image data, captured from USB3 Vision or GigE Vision camera
using API of TeliCamSDK on Microsoft Windows, to “Iplimage” structure or “cv::Mat” class object.

2. Required software

This document assumes that you use Visual studio 2015 as software development tool.
The following libraries should be installed in the PC that Visual studio 2015 is installed.

Library name Remarks
TeliCamSDK TeliCamSDK is downloadable from the following URL.
PkgVer 2.1.1.1 or later | https://www.toshiba-teli.co.jp/cgi/ss/en/service.cqi
OpenCV Explanation of this document assumes that OpenCV version 3.4.3 is

installed in the folder directly under the C drive.

Building binary of OpenCV library might be required depending on
combination of OpenCV version and Visual Studio version.

Please refer to http://opencv.org/ about OpenCV
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3. Constructing software using OpenCV library

This chapter introduces the procedure to construct software for displaying the image, acquired from
a camera, in OpenCV image display window, based on Stream_FreerunLockBuffer sample code
attached to TeliCamSDK PkgVer3.0.0.1 or later.

The original Stream_FreerunLockBuffer is a console application which captures images from a
camera in free-run mode and shows value of top 8 pixels in the received images.

The modified Stream_FreerunLockBuffer will convert captured image from the camera to format of
image data used in OpenCV, and show the converted image in OpenCV image window.

In this document, code part of Stream_FreerunLockBuffer.cpp is shown enclosed in a ruled line.
The code stated in a pale color such as gray is a code unnecessary to change. The code written in
bold and in dark color will be the code part added or modified.

3.1. Copying Stream_FreerunLockBuffer sample code

Stream_FreerunLockBuffer sample code is arranged in the following directory as Visual Studio 2005
solution.
[Directory that TeliCamSDK is installed]/Samples/VS2005/CPP/Stream_FreerunLockBuffer

» Copy Stream_FreerunLockBuffer sample code to an arbitrary folder.
Please copy to a folder that login user can read and write files.

» Open the copied Stream_FreerunLockBuffer.sin using Visual Studio.
Visual Studio conversion wizard dialog will appear.

»  Click [OK] button in the dialog.
Visual Studio 2005 format solution files will be converted to Visual Studio 2015 format solution files.

»  Select “Debug”’—"Start Without Debugging” to make sure that conversion succeeded.
Connect a camera to the PC and select "Start Without Debugging". Command prompt window will
appear after compiling the converted solution. Confirm that Stream_FreerunLockBuffer process works
correctly.

On pressing 0 key after operation guide "Press ‘0’ key to grab frames” is shown in Command prompt,
the operation guide might be shown again without showing pixel values of received images.

In this case, open Stream_FreerunLockBuffer.cpp and insert the following codes before “while(1)” row
(165" row) and rebuild the project. Pixel values of received images will be shown by pressing 0 key.

while (_kbhit())
{

_getch();
}

31737
#5400-0444

Copyright © 2017,2018 TOSHIBA TELI CORPORATION, All rights reserved.  www.toshiba-teli.co.jp



http://www.toshiba-teli.co.jp/

FAQ Transferring image data to OpenCV [Stream_FreerunLockBuffer]

3.2. Making OpenCV library available in Stream_FreerunLockBuffer project

Modify property of Stream_FreerunLockBuffer project to make header files and Lib files of OpenCV
library readable from Stream_FreerunLockBuffer project.

» Right click Stream_FreerunLockBuffer project in Solution Explorer to show property window of
it.
»  Add the directory which contains include file of OpenCYV library to “Additional include Directories”

under “Configuration Properties”—"C/C++"—"General”
Add “c:/opencv/build/include;” when OpenCYV files are installed in “c:\opencv\”.

Stream_FreerunLockBuffer Property Pages

Release ~ | Platform:

Configuration:

Additional Include Directories

Additional #using Directories

4 Configuration Properties
General

Active(x4d)

? X

e

Configuration Manager...

c:¥opencv¥bui|d¥incIude;l(TELICAMSDK]TEIiCamApifincIude;%(A: w

» Add the directory which contains library files of OpenCV to “Additional Library Directories”
under “Configuration Properties”—"Linker"—"General’.
Lib files compiled for each version of Visual Studio exist in the folder that OpenCV version 3.4.3 is
installed. Add directory that corresponds to the Visual Studio you use to "Additional Library Directories".
32bit (x86) 64bit (x64)
Visual Studio 2015 c:/opencv/build/x86/vc14/lib c:/opencv/build/x64/vc14/lib
Visual Studio 2017 c:/opencv/build/x86/vc15/lib c:/opencv/build/x64/vc15/lib
4 Linker Ignlc;relmport Librar}f No
S Register Qutput No
lnqu ) Per-user Redirection No
g”at':"ces_t File Additional Library Directories cr¥opencv¥build¥x64¥ve14¥lib (TELICAMS DK) TeliCamApi/lib/x64:%(/
ey Link Library Dependencies Yes
System .
- Use Library Dependency Inputs MNo
» Add library files to “Additional Dependencies” under “Configuration Properties”—"Linker”

—="Input”.
Add the following libraries that are necessary in handling image data in OpenCV, in this document.

opencv_world343.lib  (opencv_world343d.lib in debug configuration)

Configuration: | Release ~ | Platform: | Active(x64) ~ Configuration Manager...

4 Configuration Properties Additional Dependencies opency_world343 lib; TeliCamApic4.lib; TeliCamUtle 4.lib; % (Additior
General Ignere All Default Libraries
Debugging lgnere Specific Default N .
WC++ Directories Module Definition File Additional Dependencies 7 b4
/C
4 C S Add Module to Assem bpencv_world343.|ib ~
4 Linker Embed Managed Resou [ TenCamA e v
General Force Symbol Referenc
:\:P“_‘f - Delay Loaded Dils
anifest File Assembly Link Resourcg Tv2luated value:
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3.3. Adding #Include directive for OpenCV in Stream_FreerunLockBuffer.cpp

» Open Stream_FreerunLockBuffer.cpp and add #include directive for opencv.hpp.
Open Stream_FreerunLockBuffer.cpp and add directive for including opencv2/opencv.hpp before

“#include "TeliCamApi.h" row to make classes and functions in OpenCV available.
‘#include "opencv2/opencv.hpp"

3.4. Adding declaration of OpenCV image data object

» Add declaration of OpenCV image data object in Stream_FreerunLockBuffer.cpp.
In Stream_FreerunLockBuffer, you should decide which one of Iplimage structure or cv::Mat class
object to use. When you use Iplimage structure, delete "//* from the first line "// # define
USE_IPL_IMAGE" to activate the #define preprocessor directive.

//#define USE_IPL_IMAGE

#ifdef USE_IPL_IMAGE

static ::IplImage *s_pIplImage;
#else

static cv::Mat s_openCvImage;
#endif

3.5. Modifying _tmain() function

Please add codes for creating / releasing OpenCV image object and replace code for calling
ProcessLoop() with code for calling ImageHandling().

ProcessLoop() was a function to show operation guide and process key input.
ImageHandling() will be modified to show received images in OoenCV image window in the next
secton.

3.5.1. Adding codes for allocating memory to OpenCV image object.
Add code for allocating memory to OpenCV image object after the row calling Strm_OpenSimple().

Also add code for getting image width and image height before code for allocating memory, because
function of OpenCV for allocating memory requires image width and image height information.

Code of this section sets 3 to the argument of 'number of channels' assuming that BGR format is used
in the OpenCV image processing. In the actual application, value of 'number of channels' argument
should be decided depending on the image data format used for image processing.

3.5.2. Calling ImageHandling() instead of ProcessLoop()
This modification changes the behavior of the application to show an OpenCV image window on
pressing any key at the beginning of the application and to show received images in the image window.

ImageHandling() will be modified in section 3.6 to show OpenCV image window at the beginning of the
function and to close the image window when Escape key is pressed. ImageHandling() will finished
immediately after the image window is closed.

Add code for waiting for key input so that error comment can be confirmed when ImageHandleng()
terminates abnormally.

3.5.3. Adding codes for releasing OpenCV image object

Add code for releasing OpenCV image object after the row calling ImageHandling().
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int _tmain(int argc, _TCHAR* argv[])

{
CAM_API_STATUS wuiStatus = CAM_API_STS_SUCCESS;
bool8_t bStatus = true;
uint32_t uiNum = 0;
uint32_t uiImgBufSize = ©; // Size of image buffer.

printf("Stream_FreerunLockBuffer sample application for TeliCamSDK and OpenCV.\n\n");
printf("Copyrights (C) 2014 - 2018 TOSHIBA TELI CORPORATION. All rights reserved.\n\n");
printf("Press any key to start...\n");

_getch();

do
{
// API initialization.
uiStatus = Sys_Initialize();
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed Sys_Initialize, Status = @x%08X.\n", uiStatus);
break;

}

// Get number of camera.
uiStatus = Sys_GetNumOfCameras(&uiNum);
if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed Sys_GetNumOfCameras, Status = 0x%08X.\n", uiStatus);
break;
}
if (uiNum == 9)
{
printf(" No cameras found.\n");
break;
}

// Open camera that is detected first, in this sample code.
uiStatus = Cam_Open(@, &s_hCam);
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed Cam_Open, Status = 0x%08X.\n", uiStatus);
break;

}

// Create completion event object for stream.
s_hStrmCmpEvt = CreateEvent(NULL, FALSE, FALSE, NULL);
if (s_hStrmCmpEvt == NULL)
{

printf("Failed CreateEvent.\n");

break;

}

// Open stream.
uiStatus = Strm_OpenSimple(s_hCam, &s_hStrm, &uiImgBufSize, s_hStrmCmpEvt);
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed Strm_OpenSimple, Status = @x%08X.\n", uiStatus);
break;

// Allocate memory to OpenCV image object.
// Gets width and height of image.
uint32_t uiWidth, uiHeight;

uiStatus = GetCamWidth(s_hCam, &uiWidth);
if (uiStatus != CAM_API_STS_SUCCESS) 3.5.1
{
printf("Failed GetCamwWidth, Status = @x%@8X.\n", uiStatus);
break;
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uiStatus = GetCamHeight(s_hCam, &uiHeight); -
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf(“Failed GetCamHeight, Status = 0x%@8X.\n", uiStatus);
break;
}
; : 351
// Allocate memory to OpenCV image object.
#ifdef USE_IPL_IMAGE
s_pIplImage = ::cvCreatelImage(::cvSize(uiWidth, uiHeight), IPL_DEPTH_8U, 3);
#else
s_openCvImage = cv::Mat(cv::Size(uiWidth, uiHeight), CV_8UC3, cv::Scalar::all(@));
#endif
// Set free-run mode.
// Set TriggerMode false.
uiStatus = SetCamTriggerMode(s_hCam, false);
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed SetCamTriggerMode, Status = O@x%08X.\n", uiStatus);
break;
¥
L
// Receive images.
// bStatus = ProcessLoop();
//if (!bStatus)
//{
// break;
/1}
3.5.2
// Receive images.
if (!ImageHandling())
{
printf("Press any key to exit...\n");
_getch();
} -
} while (0);
// Close stream.
if (s_hStrm != (CAM_STRM_HANDLE)NULL)
{
Strm_Close(s_hStrm);
s_hStrm = (CAM_STRM_HANDLE)NULL;
¥
if (s_hStrmCmpEvt != NULL)
{
CloseHandle(s_hStrmCmpEvt);
s_hStrmCmpEvt = NULL;
¥
// Release image buffer of OpenCV image object.
#ifdef USE_IPL_IMAGE
if (s_pIplImage != NULL)
{
::cvReleaseImage(&s_pIplImage); Gl
s_pIplImage = NULL; —
}
#else
// Do Nothing
#endif =
// Close camera.
if (s_hCam != (CAM_HANDLE)NULL)
{
Cam_Close(s_hCam);
s_hCam = (CAM_HANDLE)NULL;
¥
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// Terminate system.

Sys_Terminate();
//printf("Finished.\n\n");
//printf("Press any key to exit...\n");
//_getch();

return 0;

3.6. Modifying ImageHandling() function

Please add codes for creating / releasing OpenCV image window, code for show received images in
the image window and code for monitoring key input to close the image window.

3.6.1. Adding code for creating OpenCV image window
Add code for creating OpenCV image window at the beginning of ImageHandling() function.
Also, add declaration of a variable ‘key’ used in monitoring key input procedure here.

3.6.2. Commenting out code for checking key input at the beginning of while loop
Codes for monitoring key input at the beginning of the while loop is not used in the modified
ImageHandling(). Please comment them out.

3.6.3. Adding code for writing BGR format image data to OpenCV image object.
Add code for writing BGR format image data converted from an image data received from the camera
using camera utility function ConvImage() to OpenCV image object. The member variable values of
image information structure ‘imagelnfo’ got by Strm_LockBuffer() are used for arguments of
Convimage() as source image data, width, height and PixelFormat of the image data.

This example code specifies PixelFormat member variable value in the image information structure to
the 2" argument of ConvImage().In some firmware version of some camera model, this example code
might cause error in Convimage() function or might convert the image improperly.

In such a case, please specify the PixelFormat value obtained by the GetCamPixelFormat ()
function instead of the PixelFormat member variable of image information

3.6.4. Adding code for showing the image in OpenCV image window.
Add code to show image in OpenCV image window using : : cvShowImage() or cv::imshow().
The specified image data will be drawn when waitkey() function is executed.

3.6.5. Add code for breaking “while” loop.

Add code for breaking “while” loop when Escape key is pressed.

3.6.6. Comment out code for printing pixel value of the received image
The modified ImageHandling() does not print pixel value in the command prompt.

3.6.7. Add code for releasing OpenCV image window
Add code for releasing OpenCV image window at the end of ImageHandling() function.
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bool8 t ImageHandling()

{
CAM_API_STATUS uiStatus = CAM_API_STS_SUCCESS;
uint32_t uiRes;
uint32_t uiBufferIndex = 0;
uint8_t *pImageBuf = NULL;
bool8_t bStatus = true;

CAM_IMAGE_INFO imageInfo;

// Declare key value variable for getting pressed key.
int key;

// Create OpenCV window for showing image.
cv::namedWindow("OpenCV Test", CV_WINDOW_AUTOSIZE);

// Start stream.
uiStatus = Strm_Start(s_hStrm);
if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_Start, Status = 0x%08X.\n", uiStatus);
return false;

}

while (_kbhit())

{
_getch();

}

while (1)

{
//if (_kbhit())
//{
// _getch();
// break;
//}

// Wait for receiving image completion event.
uiRes = WaitForSingleObject(s_hStrmCmpEvt, 2000);
if (uiRes != WAIT_OBJECT ©)

{
bStatus = false;
printf("Timeout WaitForSingleObject.\n");
break;

b

// Get current ring buffer index.
uiStatus = Strm_GetCurrentBufferIndex(s_hStrm, &uiBufferIndex);
if (uiStatus != CAM_API_STS_SUCCESS)

// Lock the ring buffer pointer.
uiStatus = Strm_LockBuffer(s_hStrm, uiBufferIndex, &imageInfo);
if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_LockBuffer, Status = 0x%08X.\n", uiStatus);
break;

b

#ifdef USE_IPL_IMAGE
if (PXL_FMT_Mono8 == s_pixelFormat)

{
// Copy received image data to OpenCV image object.
rsize_t size = imageInfo.uiSizeX * imageInfo.uiSizeY;
memcpy_s(s_pIplImage->imageData, size, imageInfo.pvBuf, size);
}
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else
{
// Copy converted image data to OpenCV image object.
uiStatus = ConvImage(DST_FMT_BGR24, imageInfo.uiPixelFormat, true,
s_pIplImage->imageData, imageInfo.pvBuf,
imageInfo.uiSizeX, imageInfo.uiSizeY);
if (uiStatus != CAM_API_STS_SUCCESS) 3.6.3.
{
//bStatus = false;
printf(“Failed ConvImage, Status = ©x%08X.\n", uiStatus);
break;

}

// Show image in OpenCV window.
: :cvShowImage("OpenCV Test", s_pIplImage);

#else =
if (PXL_FMT_Mono8 == s_pixelFormat)
{
// Copy received image data to OpenCV image object.
rsize_t size = imageInfo.uiSizeX * imageInfo.uiSizeY;
memcpy_s(s_openCvImage.data, size, imageInfo.pvBuf, size);
}
else
{
// Copy converted image data to OpenCV image object.
uiStatus = ConvImage(DST_FMT_BGR24, imageInfo.uiPixelFormat, true, 3.6.3
s_openCvImage.data, imageInfo.pvBuf, ——
imageInfo.uiSizeX, imageInfo.uiSizeY);
if (uiStatus != CAM_API_STS_SUCCESS)
{
bStatus = false;
printf("Failed ConvImage, Status = ©x%@8X.\n", uiStatus);
break;
}
}
// Show image in OpenCV window.
cv::imshow("OpenCV Test", s_openCvImage);
#endif

// Add code for checking that Escape key is pressed.
key = cv::waitKey(10);

if (key == @xib) // [ESC] key 3.6.5.
{

break; i
}

//// Display the first 8 pixel values(8 bit color).
//pImageBuf = (uint8_t*)imageInfo.pvBuf;

//printf(" Image :");

//for (int i = @; i < 8; i++)

//{

// printf(" %02X ", pImageBuf[i]);

//}

//printf("...\n");

3.6.6.

// Unlock the ring buffer pointer.

uiStatus = Strm_UnlockBuffer(s_hStrm, uiBufferIndex);

if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_UnlockBuffer, Status = 0x%08X.\n", uiStatus);
break;

}

// Destroy OpenCV image window.
cv::destroyWindow( "OpenCV Test");
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//Stop stream.
uiStatus = Strm_Stop(s_hStrm);
if (uiStatus != CAM_API_STS_SUCCESS)

{

bStatus = false;

printf("Failed Strm_Stop, Status = 0x%08X.\n", uiStatus);
}
Sleep(100);

return bStatus;

}

3.7. Deleting ProcessLoop() function

The modified Stream_FreerunLockBuffer does not use the original ProcessLoop () function.

Please delete it.
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3.8. Checking that Stream_FreerunLockBuffer is modified correctly

After finished editing Stream_FreerunLockBuffer project, select “Debug”->”"Start Without Debugging”
to check that images received from the camera are displayed in OpenCV image window.

— ye—y v

If error message of “no OpenCV DLL found”is displayed, path of OpenCV DLL file might not be set
in the environment variable PATH.

Please add folder that contains path OpenCV DLLs for Visual Studio of the version you use to the
environment variable PATH.

32bit (x86) 64bit (x64)
Visual Studio 2015 c:/opencv/build/x86/vc14/bin c:/opencv/build/x64/vcl4/bin
Visual Studio 2017 c:/opencv/build/x86/vc15/bin c:/opencv/build/x64/vc15/bin

The followings show procedure for editing the environment variable PATH.

v Run “Control Panel” —"System”—"Advanced system settings” to open “System Properties”
window.

v" Click [Environment Variables] button to show “Environment Variables” window.

v" Scroll down “System variables” table, select variable “Path” and click [Edit] button to open “Edit
System variable” window.

v' Add folder name to value shown in “Variable value:” with semicolon as a separator.

v' Close “Edit System variable” window and other opened windows by clicking [OK] button.
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3.9. Stream_FreerunLockBuffer.cpp after modification

This section shows the modified Stream_FreerunLockBuffer.cpp. Commented out codes are not
shown in this section.

The following modifications are applied in addition to the modification described in the section
above.

»  Specify 1 to channel count of OpenCV image object when PixelFormat sent from the camera is
Mono8.

When PixelFormat sent from the camera is Mono8, copies the received image data to OpenCV
image object as is.

#include <windows.h>
#include <tchar.h>
#include <conio.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>

#include "opencv2/opencv.hpp"

#include "TeliCamApi.h"
#include "TeliCamUtl.h"

using namespace Teli;

/******************************************************************************/

/* Prototype declares */

/******************************************************************************/

bool8 t ImageHandling();

/*****************************************************************************/
/* Static Values =/

/*****************************************************************************/

// Handles

static CAM_HANDLE s_hCam = (CAM_HANDLE)NULL; // Camera handle.

static CAM_STRM_HANDLE s_hStrm = (CAM_STRM_HANDLE)NULL; // Stream handle.

static HANDLE s_hStrmCmpEvt = NULL; //event object for stream.

static CAM_PIXEL_FORMAT s_pixelFormat;

//#define USE_IPL_IMAGE
#ifdef USE_IPL_IMAGE

static ::IplImage *s_pIplImage;
#else
static cv::Mat s_openCvImage;
#endif

/*****************************************************************************/

/* Functions */
/*****************************************************************************/

int _tmain(int argc, _TCHAR* argv[])

{
CAM_API_STATUS uiStatus = CAM_API_STS_SUCCESS;
bool8_t bStatus = true;
uint32_t uiNum =0;
uint32_t uiImgBufSize = 0; // Size of image buffer.

printf("Stream_FreerunLockBuffer sample application for TeliCamSDK and OpenCV.\n\n");
printf("Copyrights (C) 2014 - 2018 TOSHIBA TELI CORPORATION. All rights reserved.\n\n");
printf("Press any key to start...\n");

_getch();

do
{
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// API initialization.

uiStatus = Sys_Initialize();

if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed Sys_Initialize, Status = ©x%08X.\n", uiStatus);
break;

}

// Get number of camera.
uiStatus = Sys_GetNumOfCameras(&uiNum);
if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed Sys_GetNumOfCameras, Status = 0x%@8X.\n", uiStatus);
break;
}
if (uiNum == )
{
printf(" No cameras found.\n");
break;
}

// Open camera that is detected first, in this sample code.
uiStatus = Cam_Open(©, &s_hCam);
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed Cam_Open, Status = ©x%08X.\n", uiStatus);
break;

}

// Create completion event object for stream.
s_hStrmCmpEvt = CreateEvent(NULL, FALSE, FALSE, NULL);
if (s_hStrmCmpEvt == NULL)
{

printf("Failed CreateEvent.\n");

break;

}

// Open stream.
uiStatus = Strm_OpenSimple(s_hCam, &s_hStrm, &uiImgBufSize, s_hStrmCmpEvt);
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed Strm_OpenSimple, Status = 0x%08X.\n", uiStatus);
break;

// Allocate memory to OpenCV image object.
//  Gets width, height and PixelFormat of image.
uint32_t uiWidth, uiHeight;

uiStatus = GetCamWidth(s_hCam, &uiWidth);

if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed GetCamWidth, Status = 0x%08X.\n", uiStatus);
break;

}

uiStatus = GetCamHeight(s_hCam, &uiHeight);

if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed GetCamHeight, Status = 0x%@8X.\n", uiStatus);
break;

}

uiStatus = GetCamPixelFormat(s_hCam, &s_pixelFormat);

if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed GetCamPixelFormat, Status = ©x%08X.\n", uiStatus);
break;
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// Allocate memory to OpenCV image object.
#ifdef USE_IPL_IMAGE
if (PXL_FMT_Mono8 == s_pixelFormat)

{
s_pIplImage = ::cvCreatelImage(::cvSize(uiWidth, uiHeight), IPL_DEPTH_8U, 1);
¥
else
{
s_pIplImage = ::cvCreatelImage(::cvSize(uiWidth, uiHeight), IPL_DEPTH_8U, 3);
}
#else
if (PXL_FMT_Mono8 == s_pixelFormat)
{
s_openCvImage = cv::Mat(cv::Size(uiWidth, uiHeight), CV_8UC1, cv::Scalar::all(@));
}
else
{
s_openCvImage = cv::Mat(cv::Size(uiWidth, uiHeight), CV_8UC3, cv::Scalar::all(9));
)
#endif

// Set free-run mode.

// Set TriggerMode false.

uiStatus = SetCamTriggerMode(s_hCam, false);

if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("“Failed SetCamTriggerMode, Status = 0x%@8X.\n", uiStatus);
break;

}

// Receive images.

if (!ImageHandling())

{
printf("Press any key to exit...\n");
_getch();

)
} while (0);

// Close stream.
if (s_hStrm != (CAM_STRM_HANDLE)NULL)

{
Strm_Close(s_hStrm);
s_hStrm = (CAM_STRM_HANDLE)NULL;
}
if (s_hStrmCmpEvt != NULL)
{
CloseHandle(s_hStrmCmpEvt);
s_hStrmCmpEvt = NULL;
}

// Release image buffer of OpenCV image object.
#ifdef USE_IPL_IMAGE
if (s_pIplImage != NULL)

{
::cvReleaseImage(&s_pIplImage);
s_pIplImage = NULL;
}
#else
// Do Nothing
#endif

// Close camera.
if (s_hCam != (CAM_HANDLE)NULL)
{

Cam_Close(s_hCam);

s_hCam = (CAM_HANDLE)NULL;
}

// Terminate system.
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Sys_Terminate();

return 0;
}
[I1117777777 717777777777 777777777777777777777717771717777
//
bool8_t ImageHandling()
{
CAM_API_STATUS wuiStatus = CAM_API_STS_SUCCESS;
uint32_t uiRes;
uint32_t uiBufferIndex = 0;
uint8_t *pImageBuf = NULL;
bool8 t bStatus = true;

CAM_IMAGE_INFO imageInfo;

// Declare key value variable for getting pressed key.
int key;

// Create OpenCV window for showing image.
cv::namedWindow("OpenCV Test", CV_WINDOW_AUTOSIZE);

// Start stream.
uiStatus = Strm_Start(s_hStrm);
if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_Start, Status = 0x%08X.\n", uiStatus);
return false;

}

while (_kbhit())

{
_getch();

}

while (1)

{

// Wait for receiving image completion event.
uiRes = WaitForSingleObject(s_hStrmCmpEvt, 2000);
if (uiRes != WAIT_OBJECT_®)

{
bStatus = false;
printf("Timeout WaitForSingleObject.\n");
break;

}

// Get current ring buffer index.
uiStatus = Strm_GetCurrentBufferIndex(s_hStrm, &uiBufferIndex);
if (uiStatus != CAM_API_STS_SUCCESS)

// Lock the ring buffer pointer.
uiStatus = Strm_LockBuffer(s_hStrm, uiBufferIndex, &imageInfo);
if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_LockBuffer, Status = 0x%08X.\n", uiStatus);
break;

}

#ifdef USE_IPL_IMAGE
if (PXL_FMT_Mono8 == s_pixelFormat)
{
// Copy received image data to OpenCV image object.
rsize_t size = imageInfo.uiSizeX * imageInfo.uiSizeY;
memcpy_s(s_pIplImage->imageData, size, imageInfo.pvBuf, size);
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}
else
{
// Copy converted image data to OpenCV image object.
uiStatus = ConvImage(DST_FMT_BGR24, imageInfo.uiPixelFormat, true,
s_pIplImage->imageData, imageInfo.pvBuf,
imageInfo.uiSizeX, imageInfo.uiSizeY);
if (uiStatus != CAM_API_STS_SUCCESS)
{
//bStatus = false;
printf("Failed ConvImage, Status = ©x%08X.\n", uiStatus);
break;
}
}

// Show image in OpenCV window.
::cvShowImage("OpenCV Test", s_pIplImage);

#else
if (PXL_FMT_Mono8 == s_pixelFormat)
{
// Copy received image data to OpenCV image object.
rsize_t size = imageInfo.uiSizeX * imageInfo.uiSizeY;
memcpy_s(s_openCvImage.data, size, imageInfo.pvBuf, size);
}
else
{
// Copy converted image data to OpenCV image object.
uiStatus = ConvImage(DST_FMT_BGR24, imageInfo.uiPixelFormat, true,
s_openCvImage.data, imageInfo.pvBuf,
imageInfo.uiSizeX, imageInfo.uiSizeY);
if (uiStatus != CAM_API_STS_SUCCESS)
{
bStatus = false;
printf("Failed ConvImage, Status = ©x%08X.\n", uiStatus);
break;
}
}
// Show image in OpenCV window.
cv::imshow("OpenCV Test", s_openCvImage);
#endif

// Add code for checking that Escape key is pressed.
key = cv::waitKey(10);

if (key == @x1b) // [ESC] key

{

}

break;

// Unlock the ring buffer pointer.
uiStatus = Strm_UnlockBuffer(s_hStrm, uiBufferIndex);
if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_UnlockBuffer, Status = 0x%@8X.\n", uiStatus);
break;

¥

}

// Destroy OpenCV image window.
cv::destroyWindow( "OpenCV Test");

//Stop stream.
uiStatus = Strm_Stop(s_hStrm);
if (uiStatus != CAM_API_STS_SUCCESS)

{

bStatus = false;

printf("Failed Strm_Stop, Status = 0x%08X.\n", uiStatus);
}
Sleep(100);
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return bStatus;
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Appendix 1. Using Other version OpenCV

If you use OpenCV 2.x or OpenCV 3.x that provides binary files for Visual studio, please edit
"Additional Library Directories" and "Additional Dependencies" as described in this chapter and edit
the other items as described in Chapter 3. The modified Stream_FreerunLockBuffer will succeed in
showing received images in an OpenCV image window.

Appendix 1.1. Editing “Additional Library Directories”

Version of Visual studio that OpenCV binary files (*.lib) are provided depends on the version of
OpenCV. Please add the folder path that OpenCV binary files (*.lib) are stored.

32bit (x86) 64bit (x64)
Visual Studio 2010 c:/opencv/build/x86/vc10/lib c:/opencv/build/x64/vc10/lib
Visual Studio 2012 c:/opencv/build/x86/vc1l/lib c:/opencv/build/x64/vc1l/lib
Visual Studio 2013 c:/opencv/build/x86/vc12/lib c:/opencv/build/x64/vc12/lib
Visual Studio 2015 c:/opencv/build/x86/vc14/lib c:/opencv/build/x64/vc14/lib
Visual Studio 2017 c:/opencv/build/x86/vc15/lib c:/opencv/build/x64/vc15/lib

If OpenCV binary files for the version of Visual Studio that you use is not provided, you can use
OpenCV binary files for the version other than the version of Visual Studio that you use.

Note that if you build an application using OpenCV binary files compiled with the Visual Studio
version other than that of the Visual Studio used for compiling, VC++ runtime for the version of
Visual Studio that the OpenCV binary files was compiled is necessary for executing the compiled
application.

Appendix 1.2. Editing “Additional Dependencies”

Appendix 1.2.1 OpenCV3.x
Add OpenCYV library file name to “Additional Dependencies”.

The library file name is the name obtained by replacing "xxx" in "opencv_worldxxx.lib" with a
string concatenated with three numbers constituting the version of OpenCV.

Appendix 1.2.2 OpenCV2.x
Add three library file names to “Additional Dependencies”. The file names are obtained by
replacing “xxx” in the following file names with a string concatenated with three numbers
constituting the version of OpenCV.
opencv_corexxx.lib
opencv_highguixxx.lib
opencv_imgprocxxx.lib
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3. OpenCV A4 75 YZEALELERIEY 7 FDERK

COETIEAASHSIRE ULEIEZEE OpenCV DEIGERT D« Y ROICRRIDYI DT
%Z . Pkgver3.0.01 ME®D TeliCamSDK Z 4 VY A =)L T DEA VR EF=-IbEanNd
Stream_FreeRunLockBuffer > )L 3 — RFZEEEICUTER T DFIBZBNALET,

Stream_FreeRunLockBuffer B> )L 0—RId, TU—=SVBETCAXSHSEE LIEBRDIE
BEEBENBEZBEAICKRRIDIVY—ILPTUT -3 YT,

COPTIT—=y3vE, DASHEEEULEIRT —4S % OpenCV D Iplimage &R EZ (S
cviMat DS2AATI T DO DI A=V v FCTEBU. OpenCV DBRRTD « Y RIICRTID
KOWWELFET,

CORF a2 XY FTIE 3.3 BilUFIC Stream_FreeRunLockBuffer.cpp M 31— R &R UEREE TH
DTEBHLULTNWET, MBSREORNNBTREHINCTI— FEEEARERIRI—FTI, BEBODOX
FCHRESNLCI—ROBNELCEEEITDI— FEIDICEDFET,

3.1. Stream_FreerunLockBuffer > F)ba—FQat—¢4—7>

MTRDT « U2 EJIC Visual Studio 2005 MYV'J) 21— 3 VDAZT Stream_FreeRunLockBuffer
BTV — A BESNTNET,
[TeliCamSDK 7> X ~—/L7 v L2 I~/ /)\Samples\VS2005\CPP\Stream_FreeRunLockBuffer

> Stream_FreerunLockBuffer > 7))L 3 — FZBID D # )L ICIE- LT ZE0),
FAHESTER T AIFICIE-LUTLIEE0,

> Visual Studio T. JE— UJZ Stream_FreeRunLockBuffer 2 = JLAA® StreamFreeRunLock
Buffer_.sIn ZB3L\ T 120N,
r70yz0EVYa—ya3ynEBRELEa—] OF 1 POIHIRRSINZET,

> [JOYTOREVYI2—Y3VDREBRELE 21— 151200 D[OK] MAYED YD LUTLIE
=0\,
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AASEPCICEHLTHS TNy IR UTRT] BBRUTCLES, YVJa—y3ayHdu/N
1ILESNE%,. VY —)VBEHEIE. Stream_LockBuffer DMIBATERICENE T NIL. BIRKINTY,

ProcessLoop()BEIB1EIC 0 F—ZIB T &, BT — Y LB EMIERTETFIC [Press ‘0’ key to grab
frames.” DIRIE T RXFENRTSINDIBREIF. Stream_FreerunLockBuffer.cpp ZRIE. 165 7B
Mwhile (1)1 OTOFICUTDI— RFEBAITNILEEIELET,

while (_kbhit())

{
_getch();

}
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3.3.0pencv Ay & T 7 A LD#include T4 LY F 4 T DB

> Opencv.hpp NDtinclude T 1 LD 5 + T D Stream_FreerunLockBuffer.cpp N\ D:END
Stream_FreerunLockBuffer.cpp ZB=. #include "TeliCamApi.h"] DfTMEIIC opencv2/opencv.hpp
ZHFADT 1 LU DT 1+ TZEBIL T, OpenCV DU SRAEBEEFERBTEDIRDICLET,
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//#define USE_IPL_IMAGE

#ifdef USE_IPL_IMAGE

static ::IplImage *s pIplImage;
#else

static cv::Mat s_openCvImage;
#endif
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1Y REDERTUTCAXASHSRELZEBREZBERRT D« Y FIICRRIDEIDII-—FEEELIT,

ImageHandling() (ZREEEENIFICEERT T« Y ROERNM L. Escape F—MBESNDEBERRT D
Y RDOZEB U T ImageHandling( ) Z#8 T I DL DIC 3.6 A1 CRUS LE T, ImageHandling()D'EERT L
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int _tmain(int argc, _TCHAR* argv[])

{
CAM_API_STATUS wuiStatus = CAM_API_STS_SUCCESS;
bool8_t bStatus = true;
uint32_t uiNum = 0;
uint32_t uiImgBufSize = ©; // Size of image buffer.

printf("Stream_FreerunLockBuffer sample application for TeliCamSDK and OpenCV.\n\n");
printf("Copyrights (C) 2014 - 2018 TOSHIBA TELI CORPORATION. All rights reserved.\n\n");
printf("Press any key to start...\n");

_getch();

do
{
// API initialization.
uiStatus = Sys_Initialize();
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed Sys_Initialize, Status = ©x%@8X.\n", uiStatus);
break;

}

// Get number of camera.
uiStatus = Sys_GetNumOfCameras(&uiNum);
if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed Sys_GetNumOfCameras, Status = ©x%08X.\n", uiStatus);
break;
}
if (uiNum == 9)
{
printf(" No cameras found.\n");
break;
}

// Open camera that is detected first, in this sample code.
uiStatus = Cam_Open(@, &s_hCam);
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed Cam_Open, Status = 0x%08X.\n", uiStatus);
break;

}

// Create completion event object for stream.
s_hStrmCmpEvt = CreateEvent(NULL, FALSE, FALSE, NULL);
if (s_hStrmCmpEvt == NULL)
{

printf("Failed CreateEvent.\n");

break;

}

// Open stream.
uiStatus = Strm_OpenSimple(s_hCam, &s_hStrm, &uiImgBufSize, s_hStrmCmpEvt);
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed Strm_OpenSimple, Status = @x%08X.\n", uiStatus);
break;

// Allocate memory to OpenCV image object.
// Gets width and height of image.
uint32_t uiWidth, uiHeight;

uiStatus = GetCamWidth(s_hCam, &uiWidth);
if (uiStatus != CAM_API_STS_SUCCESS) 3.5.1
{
printf("Failed GetCamwWidth, Status = @x%@8X.\n", uiStatus);
break;
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uiStatus = GetCamHeight(s_hCam, &uiHeight); -
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf(“Failed GetCamHeight, Status = 0x%@8X.\n", uiStatus);
break;
}
; : 351
// Allocate memory to OpenCV image object.
#ifdef USE_IPL_IMAGE
s_pIplImage = ::cvCreatelImage(::cvSize(uiWidth, uiHeight), IPL_DEPTH_8U, 3);
#else
s_openCvImage = cv::Mat(cv::Size(uiWidth, uiHeight), CV_8UC3, cv::Scalar::all(@));
#endif
// Set free-run mode.
// Set TriggerMode false.
uiStatus = SetCamTriggerMode(s_hCam, false);
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed SetCamTriggerMode, Status = O@x%08X.\n", uiStatus);
break;
¥
L
// Receive images.
// bStatus = ProcessLoop();
//if (!bStatus)
//{
// break;
/1}
3.5.2
// Receive images.
if (!ImageHandling())
{
printf("Press any key to exit...\n");
_getch();
} -
} while (0);
// Close stream.
if (s_hStrm != (CAM_STRM_HANDLE)NULL)
{
Strm_Close(s_hStrm);
s_hStrm = (CAM_STRM_HANDLE)NULL;
¥
if (s_hStrmCmpEvt != NULL)
{
CloseHandle(s_hStrmCmpEvt);
s_hStrmCmpEvt = NULL;
¥
// Release image buffer of OpenCV image object.
#ifdef USE_IPL_IMAGE
if (s_pIplImage != NULL)
{
::cvReleaseImage(&s_pIplImage); Gl
s_pIplImage = NULL; —
}
#else
// Do Nothing
#endif =
// Close camera.
if (s_hCam != (CAM_HANDLE)NULL)
{
Cam_Close(s_hCam);
s_hCam = (CAM_HANDLE)NULL;
¥
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// Terminate system.

Sys_Terminate();
//printf("Finished.\n\n");
//printf("Press any key to exit...\n");
//_getch();

return 0;

3.6. ImageHandling BN ZEE

ImageHandling ()R TId OpenCV MEBIRFRTD « ~ FDOZRD « BRI T DVIE, 2ELICE
BT EBRRT D1V EIICRRITDUE, BERT D1V EDEDIOD—-XIIDZHDF—
ANERWEZ BN LTI EE)N,

3.6.1. OpenCV DERERTRV 1> FOZERT 50— FDEM
ImageHandling ()BSEDRHDERDIC OpenCV OEHIERT I« VY ROEEKRITDI—REBINLTLE
W\, F—ANERWIBTERIDEEH key ECTTES L TLEEN,

36.2. ¥F—AAFzyvIREBOOALAVEFTIL
while()IL—TDHBICHDIEEMEBRTIERZITHITRAOF—ALF T v OVBERBCEDFEIDT
IXYVERPORLTLES,

3.6.3. MYRAATFEWET—4 % OpenCV OEBRA TP ) FaE—F 50— FDEM,

AASA—F 1T B Convimage() CHASHSZEUZEERT—FEBGR Jx—V v ~CEBRL

T OpenCV DBRZATI D IHRETDI— RFEBINLTLESN, ZELZERT —F EZDiiED R
-+ X & PixelFormat (& Strm_LockBuffer () THUS U2 BIZIBRIBEA imagelnfo NSEE LE T,

CDOBEITIE Convimage() BIEIDE 23IBCHASHSZE LIZEERIBHRD PixelFormat XV /I\NEH =I5
FLUTWETH, AXSOEIBEBED »—AD T P/N—I3V[CK>TIF Convimage() BEHAN TS —ERL
Z0. BREOEBRISNEDRBERICZDIBELSHDET, COLDIBTEEEERIEHRD PixelFormat X >/
INZHORIDDIC GetCamPixelFormat()BEENTERTS L/C PixelFormat fEZEE LTI EEU)N,

3.6.4. OpenCV QEEA TPV FADE®K % OpenCV BEEIZRRT H52— FOEM
: :cvShowImage () &E/ZIE cv::imshow() CEIEZ OpenCV BAICKTIDLDIERITDI—REBNL
£, waitkey() BEA'DI—/ILSNEH IV T OpenCV 1 YV RODBERHRITEINET,

3.6.5. While L—FhoiklT5=bDa— FDEM
I RT—=TF—DBINZS while XHS5IRITDI—-RZEBINLTLIES0),

3.66. FELLES-Print XOAAVEFFTI R
SIEBIR DA Sbyte DRRMITHDZENLDICUET,

3.6.7. OpenCV DEREFTV 1 > FOZEBBT 53— FDEM
ImageHandling ()BAEIDREDEIDIC OpenCV OEIERT T+ VY ROZEBRNIDI— REBINLTLE
é([\o
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bool8 t ImageHandling()

{
CAM_API_STATUS uiStatus = CAM_API_STS_SUCCESS;
uint32_t uiRes;
uint32_t uiBufferIndex = 0;
uint8_t *pImageBuf = NULL;
bool8_t bStatus = true;

CAM_IMAGE_INFO imageInfo;

// Declare key value variable for getting pressed key.
int key;

// Create OpenCV window for showing image.
cv::namedWindow("OpenCV Test", CV_WINDOW_AUTOSIZE);

// Start stream.
uiStatus = Strm_Start(s_hStrm);
if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_Start, Status = 0x%08X.\n", uiStatus);
return false;

}

while (_kbhit())

{
_getch();

}

while (1)

{
//if (_kbhit())
//{
// _getch();
// break;
//}

// Wait for receiving image completion event.
uiRes = WaitForSingleObject(s_hStrmCmpEvt, 2000);
if (uiRes != WAIT_OBJECT ©)

{
bStatus = false;
printf("Timeout WaitForSingleObject.\n");
break;

b

// Get current ring buffer index.
uiStatus = Strm_GetCurrentBufferIndex(s_hStrm, &uiBufferIndex);
if (uiStatus != CAM_API_STS_SUCCESS)

// Lock the ring buffer pointer.
uiStatus = Strm_LockBuffer(s_hStrm, uiBufferIndex, &imageInfo);
if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_LockBuffer, Status = 0x%08X.\n", uiStatus);
break;

b

#ifdef USE_IPL_IMAGE
if (PXL_FMT_Mono8 == s_pixelFormat)

{
// Copy received image data to OpenCV image object.
rsize_t size = imageInfo.uiSizeX * imageInfo.uiSizeY;
memcpy_s(s_pIplImage->imageData, size, imageInfo.pvBuf, size);
}
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else
{
// Copy converted image data to OpenCV image object.
uiStatus = ConvImage(DST_FMT_BGR24, imageInfo.uiPixelFormat, true,
s_pIplImage->imageData, imageInfo.pvBuf,
imageInfo.uiSizeX, imageInfo.uiSizeY);
if (uiStatus != CAM_API_STS_SUCCESS) 3.6.3.
{
//bStatus = false;
printf(“Failed ConvImage, Status = ©x%08X.\n", uiStatus);
break;

}

// Show image in OpenCV window.
: :cvShowImage("OpenCV Test", s_pIplImage);

#else =
if (PXL_FMT_Mono8 == s_pixelFormat)
{
// Copy received image data to OpenCV image object.
rsize_t size = imageInfo.uiSizeX * imageInfo.uiSizeY;
memcpy_s(s_openCvImage.data, size, imageInfo.pvBuf, size);
}
else
{
// Copy converted image data to OpenCV image object.
uiStatus = ConvImage(DST_FMT_BGR24, imageInfo.uiPixelFormat, true, 3.6.3
s_openCvImage.data, imageInfo.pvBuf, ——
imageInfo.uiSizeX, imageInfo.uiSizeY);
if (uiStatus != CAM_API_STS_SUCCESS)
{
bStatus = false;
printf("Failed ConvImage, Status = Ox%08X.\n", uiStatus);
break;
}
}
// Show image in OpenCV window.
cv::imshow("OpenCV Test", s_openCvImage);
#endif

// Add code for checking that Escape key is pressed.
key = cv::waitKey(10);

if (key == @xib) // [ESC] key 3.6.5.
{

break; i
}

//// Display the first 8 pixel values(8 bit color).
//pImageBuf = (uint8_t*)imageInfo.pvBuf;

//printf(" Image :");

//for (int i = @; i < 8; i++)

//{

// printf(" %02X ", pImageBuf[i]);

//}

//printf("...\n");

3.6.6.

// Unlock the ring buffer pointer.

uiStatus = Strm_UnlockBuffer(s_hStrm, uiBufferIndex);

if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_UnlockBuffer, Status = 0x%08X.\n", uiStatus);
break;

}

// Destroy OpenCV image window.
cv::destroyWindow( "OpenCV Test");
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//Stop stream.
uiStatus = Strm_Stop(s_hStrm);
if (uiStatus != CAM_API_STS_SUCCESS)

{

bStatus = false;

printf("Failed Strm_Stop, Status = 0x%08X.\n", uiStatus);
}
Sleep(100);

return bStatus;

}

3.7. ProcessLoop ()L o) &I B&
Z) I T )LD ProcessLoop () BEEIIARZBICIRD I DTHIBFL T ZE0),
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3.8. B L 1= Stream_FreerunLockBuffer QBN {EFER

J—ROUEENEDIES. TNy T = TNy IIRUTRIT] ZERLU. AXSTHREULZ
BfED OpenCV DBEICKRTINDCEEERL TS0,

OpenCV @ DLL DB ONDSRXNEND IS —X v E—IDRRSINEHBSIE. OpenCV M DLL
DA IV DINZAMRIBEZE PATH [CERESN TR EEUND DD F T,

IRIBZE PATH [C. 89D Visual Studio D/N—Y 3 VICE o2 dl MRESNTND I # LY

ZBNn LT IZEl),
32bit (x86) 64bit (x64)
Visual Studio 2015 c:\opencv\build\x86\vc14\bin c:\opencv\build\x64\vc14\bin
Visual Studio 2017 c:\opencv\build\x86\vc15\bin c:\opencv\build\x64\vc15\bin

IRIBEH PATH M NOFIETIHIRETEEI,
TV RO=IVNRIVI = TIRT Al =TT LADFMEREI TYRFTLADTO/NT + &R L,

[REEH] RYVED DT D,
REZHEENIRTINI T,

TYRTARBEH ORZRICROO—-)LSETEH Path ZRIRL., [REINYVED IV D
EESH

*YRATAEHOREBE CEHE(V)CRRSNDEICEIIOVYRDDTI ALY EZENT D,

« [OK] MOVED) YD UTYRTLAEHDOREEBRZMA L. BREHEEREDSETICHEL)
EBEEE [OK] MYYD )y D TINTELD.

30 / 37
#5400-0444

Copyright © 2017,2018 TOSHIBA TELI CORPORATION, All rights reserved.  www.toshiba-teli.co.jp



http://www.toshiba-teli.co.jp/

FAQ Transferring image data to OpenCV [Stream_FreerunLockBuffer]

3.9. WEH D Stream_FreerunLockBufer.cpp
BE% D Stream_FreerunLockBuffer.cpp ZIMRICRUE T,

CHOI—RTIEEIRDEBEDOMIC, AXSHESEHEINDEE T #—V v +H Mono8 DEED
M. OpenCV DBEEF v VRILEZ1FvYRIVICU. Convimage()BEEZFER LZL\T
Strm_LockBuffer() CHREBUILEEET —SZEB1E OpenCV QBB XEJICIE—TBXIDICEELT
(’\g—go

#include <windows.h>
#include <tchar.h>
#include <conio.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>

#include "opencv2/opencv.hpp"

#include "TeliCamApi.h"
#include "TeliCamUtl.h"

using namespace Teli;

/******************************************************************************/

/* Prototype declares */
/******************************************************************************/

bool8_t ImageHandling();

/*****************************************************************************/

/* Static Values */
/*****************************************************************************/

// Handles

static CAM_HANDLE s_hCam = (CAM_HANDLE)NULL; // Camera handle.

static CAM_STRM_HANDLE s_hStrm = (CAM_STRM_HANDLE)NULL; // Stream handle.

static HANDLE s_hStrmCmpEvt = NULL; //event object for stream.

static CAM_PIXEL_FORMAT s_pixelFormat;

//#define USE_IPL_IMAGE
#ifdef USE_IPL_IMAGE

static ::IplImage *s_pIplImage;
#else
static cv::Mat s_openCvImage;
#endif

/*****************************************************************************/

/* Functions 5/
/*****************************************************************************/

int _tmain(int argc, _TCHAR* argv[])

{
CAM_API_STATUS wuiStatus = CAM_API_STS_SUCCESS;
bool8_ t bStatus = true;
uint32_t uiNum = 0;
uint32_t uiImgBufSize = 0; // Size of image buffer.

printf("Stream_FreerunLockBuffer sample application for TeliCamSDK and OpenCV.\n\n");
printf("Copyrights (C) 2014 - 2018 TOSHIBA TELI CORPORATION. All rights reserved.\n\n");
printf("Press any key to start...\n");

_getch();

do
{
// API initialization.
uiStatus = Sys_Initialize();
if (uiStatus != CAM_API_STS_SUCCESS)
{

printf("Failed Sys_Initialize, Status = Ox%@8X.\n", uiStatus),
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break;

}

// Get number of camera.
uiStatus = Sys_GetNumOfCameras(&uiNum);
if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed Sys_GetNumOfCameras, Status = 0x%08X.\n", uiStatus);
break;
¥
if (uiNum == @)
{
printf(" No cameras found.\n");
break;
}

// Open camera that is detected first, in this sample code.
uiStatus = Cam_Open(@, &s_hCam);
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed Cam_Open, Status = 0x%08X.\n", uiStatus);
break;

}

// Create completion event object for stream.
s_hStrmCmpEvt = CreateEvent(NULL, FALSE, FALSE, NULL);
if (s_hStrmCmpEvt == NULL)
{

printf("Failed CreateEvent.\n");

break;

}

// Open stream.
uiStatus = Strm_OpenSimple(s_hCam, &s_hStrm, &uiImgBufSize, s_hStrmCmpEvt);
if (uiStatus != CAM_API_STS_SUCCESS)
{
printf("Failed Strm_OpenSimple, Status = 0x%08X.\n", uiStatus);
break;

// Allocate memory to OpenCV image object.
//  Gets width, height and PixelFormat of image.
uint32_t uiWidth, uiHeight;

uiStatus = GetCamWidth(s_hCam, &uiWidth);

if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed GetCamWidth, Status = 0x%08X.\n", uiStatus);
break;

}

uiStatus = GetCamHeight(s_hCam, &uiHeight);
if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed GetCamHeight, Status = 0x%@8X.\n", uiStatus);

break;

}

uiStatus = GetCamPixelFormat(s_hCam, &s_pixelFormat);
if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed GetCamPixelFormat, Status = ©x%08X.\n", uiStatus);

break;

}

// Allocate memory to OpenCV image object.

#ifdef USE_IPL_IMAGE

if (PXL_FMT_Mono8 == s_pixelFormat)
{

s_pIplImage = ::cvCreatelImage(::cvSize(uiWidth, uiHeight), IPL_DEPTH_8U, 1);
32/ 37
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}

else

{
}

#else
if (PXL_FMT_Mono8 == s_pixelFormat)
{
s_openCvImage = cv::Mat(cv::Size(uiWidth, uiHeight), CV_8UC1, cv
}

else

{
}

s_openCvImage = cv::Mat(cv::Size(uiWidth, uiHeight), CV_8UC3, cv

#tendif

// Set free-run mode.

// Set TriggerMode false.

uiStatus = SetCamTriggerMode(s_hCam, false);

if (uiStatus != CAM_API_STS_SUCCESS)

{
printf("Failed SetCamTriggerMode, Status = 0x%08X.\n", uiStatus);
break;

}

// Receive images.

if (!ImageHandling())

{
printf("Press any key to exit...\n");
_getch();

}
} while (90);

// Close stream.
if (s_hStrm != (CAM_STRM HANDLE)NULL)

{
Strm_Close(s_hStrm);
s_hStrm = (CAM_STRM_HANDLE)NULL;
}
if (s_hStrmCmpEvt != NULL)
{
CloseHandle(s_hStrmCmpEvt);
s_hStrmCmpEvt = NULL;
}

// Release image buffer of OpenCV image object.
#ifdef USE_IPL_IMAGE
if (s_pIplImage != NULL)

{
::cvReleaseImage(&s_pIplImage);
s_pIplImage = NULL;
}
#else
// Do Nothing
#endif

// Close camera.
if (s_hCam != (CAM_HANDLE)NULL)
{

Cam_Close(s_hCam);

s_hCam = (CAM_HANDLE)NULL;

}

// Terminate system.
Sys_Terminate();

return 0;

s_pIplImage = ::cvCreateImage(::cvSize(uiWidth, uiHeight), IPL_DEPTH_8U, 3);

::Scalar::all(@));

::Scalar::all(e));
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[IT1117007 770777777 77777 7777777777 7777777777717177111717

//
bool8_t ImageHandling()
{
CAM_API_STATUS wuiStatus = CAM_API_STS_SUCCESS;
uint32_t uiRes;
uint32_t uiBufferIndex = 0;
uint8_t *pImageBuf = NULL;
bool8 t bStatus = true;

CAM_IMAGE_INFO imageInfo;

// Declare key value variable for getting pressed key.
int key;

// Create OpenCV window for showing image.
cv::namedWindow("OpenCV Test", CV_WINDOW_AUTOSIZE);

// Start stream.
uiStatus = Strm_Start(s_hStrm);
if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_Start, Status = 0x%@8X.\n", uiStatus);
return false;

}

while (_kbhit())

{
_getch();

}

while (1)

{

// Wait for receiving image completion event.
uiRes = WaitForSingleObject(s_hStrmCmpEvt, 2000);
if (uiRes != WAIT_OBJECT_O)

{
bStatus = false;
printf("Timeout WaitForSingleObject.\n");
break;

}

// Get current ring buffer index.
uiStatus = Strm_GetCurrentBufferIndex(s_hStrm, &uiBufferIndex);
if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_GetCurrentBufferIndex, Status = ©x%08X.\n", uiStatus);
break;

¥

// Lock the ring buffer pointer.
uiStatus = Strm_LockBuffer(s_hStrm, uiBufferIndex, &imageInfo);
if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_LockBuffer, Status = 0x%08X.\n", uiStatus);
break;

}

#ifdef USE_IPL_IMAGE
if (PXL_FMT_Mono8 == s_pixelFormat)

{
// Copy received image data to OpenCV image object.
rsize_t size = imageInfo.uiSizeX * imageInfo.uiSizeY;
memcpy_s(s_pIplImage->imageData, size, imageInfo.pvBuf, size);
}
else
{

// Copy converted image data to OpenCV image object.
uiStatus = ConvImage(DST_FMT_BGR24, imageInfo.uiPixelFormat, true,
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s_pIplImage->imageData, imageInfo.pvBuf,
imageInfo.uiSizeX, imageInfo.uiSizeY);
if (uiStatus != CAM_API_STS_SUCCESS)

{
//bStatus = false;
printf("Failed ConvImage, Status = ©x%08X.\n", uiStatus);
break;

¥

}

// Show image in OpenCV window.
::cvShowImage("OpenCV Test", s_pIplImage);

#else
if (PXL_FMT_Mono8 == s_pixelFormat)
{
// Copy received image data to OpenCV image object.
rsize_t size = imageInfo.uiSizeX * imageInfo.uiSizeY;
memcpy_s(s_openCvImage.data, size, imageInfo.pvBuf, size);
}
else
{
// Copy converted image data to OpenCV image object.
uiStatus = ConvImage(DST_FMT_BGR24, imageInfo.uiPixelFormat, true,
s_openCvImage.data, imageInfo.pvBuf,
imageInfo.uiSizeX, imageInfo.uiSizeY);
if (uiStatus != CAM_API_STS_SUCCESS)
{
bStatus = false;
printf(“Failed ConvImage, Status = 0x%08X.\n", uiStatus);
break;
}
}
// Show image in OpenCV window.
cv::imshow("OpenCV Test", s_openCvImage);
#endif

// Add code for checking that Escape key is pressed.
key = cv::waitKey(10);

if (key == ox1b) // [ESC] key

{

}

break;

// Unlock the ring buffer pointer.
uiStatus = Strm_UnlockBuffer(s_hStrm, uiBufferIndex);
if (uiStatus != CAM_API_STS_SUCCESS)

{
bStatus = false;
printf("Failed Strm_UnlockBuffer, Status = 0x%08X.\n", uiStatus);
break;

}

}

// Destroy OpenCV image window.
cv::destroyWindow("OpenCV Test");

//Stop stream.
uiStatus = Strm_Stop(s_hStrm);
if (uiStatus != CAM_API_STS_SUCCESS)

{

bStatus = false;
printf("Failed Strm_Stop, Status

0x%08X.\n", uiStatus);
}

Sleep(100);

return bStatus;
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f18% 1. #aD/S—2 3 M) OpenCV AT HBE

IN—I 3V 2 RFEIF 3.4.3 AND 3 RD OpenCV & CIEADIBE. Visual Studio FBD/ N1 71
MMRHSNTUVD OpenCV /N—=I 3 Y ThNnIE. SHRI D OpenCV S+ TS DERE (3.2 81 U
ANE 3 BICEH L TNDEDICHRE L. SBI D OpenCV 51 TS5 DHABREHDKLDICEET
NI Stream_FreerunLockBuffer ZEEFSE D ENTEET,

f18%1.1. TEMDSATSUT2LI M) ORESE

OpenCV M/N—Y 3 V[C K2 TRIESNTL\D/N FJD Visual Studio /N—IY 3 IYNQEBNDZE
9, BATDIb TP AILHBADTND I A ILEZE EBNDSATSUT« LD R ISEBILT

<rzZEu,
32bit (x86) 64bit (x64)
Visual Studio 2010 c:/opencv/build/x86/vc10/lib c:/opencv/build/x64/vc10/lib
Visual Studio 2012 c:/opencv/build/x86/vc1l/lib c:/opencv/build/x64/vc1l/lib
Visual Studio 2013 c:/opencv/build/x86/vc12/lib c:/opencv/build/x64/vc12/lib
Visual Studio 2015 c:/opencv/build/x86/vc14/lib c:/opencv/build/x64/vc14/lib
Visual Studio 2017 c:/opencv/build/x86/vc15/lib c:/opencv/build/x64/vc15/lib

A9 3 Visual Studio M/\— 3 VAD OpenCV 54 TS UNMRHEHINTUENIREE. fBd/\
—3 3 V@ Visual Studio M OpenCV S+ TS5 EFAIDCEETYRETT,

BU. tERUEPTUT =3 VOEFTICIE. DVINCIVICERLTINS/N—I 3 VO Visual
Studio A VC++5 V&1 /A& OpenCV S TS UDIVI/INAIVICERSNEL/N—=I 3 VD VC++
SUNA LADOBIAMUEICZDCEICTBRLIES,

f18x1.2. TEEMOEEI 7ML DORE

f1$%1.2.1 OpenCV 3.x DIFE
Fopencv_worldxxx.lib] @D xxx] Z/IN—=I3 VD" "ZHRDRINCXFIICESHRZ
Z27A)I&%Z MBNOKED 7)) ISEBINLTLIZSL),

f1$%1.2.2 OpenCV 2.x DIFE
lopencv_corexxx.lib] lopencv_highguixxx.lib] opencv_imgprocxxx.lib| @M 3lib 2 7
W& TEIIDKED 7)) [SBNUTLIZESEV, 77 1ILEBD Txxx] DOBDIF/N—=D
IVENSVERDRVNZNFIICESHBATIIZSL),
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4. Others

4.1. Revision History

Date Version Description
2018/11/15 1.0.0 Created the initial version

4.2. Disclaimer

The disclaimer of this document including example code is described in “License Agreement
TeliCamSDK Eng.pdf” in TeliCamSDK installation folder.

Make sure to read this Agreement carefully before using it.

Refer to TeliCamSDK installation folder/Documents/License folder

4.3. 8.3. License

Microsoft and Visual C++ are trade mark or registered trade mark of Microsoft Corporation

GigE Vision™ is standard by AIA(Automated Imaging Association).

USB3 Vision™ is standard by AlA(Automated Imaging Association)

GenlCam™ is registered trade mark of EMVA(European Machine Vision association)

Other product names in this document are trade mark or registered trade mark of these companies.
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