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Visual C++ 6.0
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Introduction

This document outlines one method of creating a framework program for use with OpenCV.
The program can take input from image or video files, and live streaming from any WDM camera

When I started working with Open CV I spent a lot of time trying to find out how to get a basic program up and running in Visual C++ 6.0; the official documentation goes no further than overall descriptions of it’s functions, and the rest of the process is assumed knowledge.
I now know a number of ways do achieve my aim of a project in VC++, but for the beginner I believe it is still a difficult step.  To this end I have collated the main sources that I used into one document, with step by step instructions on how to create such a project.  
The resulting project uses and exposes the power of the DirectShow filter graph, but knowledge of it is not necessary to get up and running, it’s there however if you’d like to get into the more hardcore bits of the system.
It also allows integration of Microsoft Foundation Classes (MFC) components so you can create custom dialogs, toolbars and controls using the tools within Visual Studio, instead of coding coordinates etc by hand.

In the future I would like to expand this document to include some more details, including editing the graph to get other start-up resolutions, basic MFC integration and other functionality out of the program, perhaps even going as far as camera calibration.
There are of course more ways than this method that I present to create your program/GUI, if you are interested I suggest that you start your research at these places:

· The samples in the DirectX SDK, AmCap in particular, 

· The OpenCV samples for use of HighGUI,

· The Fast Light Toolkit (FLTK)

I would also strongly recommend visiting all the sites listed in the reference section for more general information

Things you will need:
Microsoft Visual C++ 6.0
Available from many software outlets, although has been superseded by the newer .NET version, .NET is not covered in this document.

The Open CV Library
OpenCV project page on SourceForge

http://sourceforge.net/projects/opencvlibrary/

Direct link to latest windows setup file(s), get the newest version
http://sourceforge.net/project/showfiles.php?group_id=22870&package_id=16937
Microsoft DirectX Software Developer’s Kit

DirectX Front Page:

http://www.microsoft.com/downloads/search.aspx?displaylang=en&categoryid=2

Current Version (DirectX 9.0 SDK Update - (Summer 2003)
http://www.microsoft.com/downloads/details.aspx?FamilyID=b7bc31fa-2df1-44fd-95a4-c2555446aed4&displaylang=en

Direct Link:
http://download.microsoft.com/download/1/5/1/1513e3ec-f6e2-4fb1-bf27-7c8983b3bf91/dxsdk_oct2004.exe

Yunqiang Chen’s DirectX Video Processing Application Wizard
Home page:

http://www.ifp.uiuc.edu/~chenyq/research/Utils/DxVideoAppWiz/DxVideoAppWiz.html

and download the wizard and its help files

http://www.ifp.uiuc.edu/~chenyq/research/Utils/DxVideoAppWiz/DxVideoAppWiz.zip

Installation
Install DirectX first, then Open CV.  I’ve used default directories throughout this document, you may need to adjust paths appropriately.
Setup the App wizard for Visual Studio.

Unzip the file and put its contents (DxVideoAppWiz.awx and DXVIDEOAPPWIZ.HLP) into the folder C:\Program Files\Microsoft Visual Studio\Common\MSDev98\Template, as per the instructions on Yunqiang Chen’s homepage.
Setup DirectX in Visual Studio.

Default install directory for DirectX is C:\DXSDK, you may have a different one.

Open the Tools(Options(directories tab, 

Add the directory C:\DXSDK\INCLUDE to the ‘Include files’ set of directories and move it to the top of the list, it needs to be first to avoid conflicts with other windows stuff.


Add C:\DXSDK\LIB to the ‘Library Files’ set, and again move it to the top of the list.
Open the project C:\DXSDK\Samples\C++\DirectShow\BaseClasses\baseclasses.dsw
Set the build configuration(build(configurations) to debug and compile, then set the configuration to release and compile again.  If you will be making unicode applications, build these too.
Setup OpenCV in Visual Studio.

Default install directory for OpenCV is C:\Program Files\OpenCV, you may have a different one.
Again in the Tools(Options(directories tab, add these directories to the ‘Include files’ set, the order does not matter for these:
C:\PROGRAM FILES\OPENCV\CV\INCLUDE
C:\PROGRAM FILES\OPENCV\CVAUX\INCLUDE
C:\PROGRAM FILES\OPENCV\CXCORE\INCLUDE
C:\PROGRAM FILES\OPENCV\OTHERLIBS\HIGHGUI

C:\DXSDK\SAMPLES\C++\DIRECTSHOW\BASECLASSES
Add C:\PROGRAM FILES\OPENCV\LIB to the ‘Library Files’ set, and again move it to the top of the list.
Making a project

File(New(Project
Select ‘DirectX Video Processing AppWizard’, give it a name and press OK.


In the next screen there are a couple of options.

If you need Unicode support, tick the appropriate box.

Make sure that the other box, ‘Grab Each Video Frame and XOR It’, is ticked; also check that the DirectX SDK directory is the same as where you installed it, then you can press Finish.

Press OK in the box that pops up next.

If you try to run the program now, you’ll get a few errors; we need to add some libraries to the project.

Go to the Project(Settings(Link tab, 

In the Object/Library modules box should be the path C:\DXSDK\samples\Multimedia\DirectShow\BaseClasses\Debug\strmbasd.lib, change ‘multimedia’ to ‘C++’ so that you have have: C:\DXSDK\samples\C++\DirectShow\BaseClasses\Debug\strmbasd.lib.

Into the same box add the following library names, without the quotation marks.
“cv.lib cxcore.lib highgui.lib”
Change the settings box at the left to ‘Win32 Release’ and do the same, changing:

C:\DXSDK\samples\Multimedia\DirectShow\BaseClasses\Release\strmbase.lib,

to:

C:\DXSDK\samples\C++\DirectShow\BaseClasses\Release\strmbase.lib
And again add  

“cv.lib cxcore.lib highgui.lib”

to the list
Then compile and run!
Adding your code
The main place to put in your image processing code is easily identifiable by the XOR function; it’s in <project name>Doc.cpp file, inside the function:

STDMETHODIMP CMyProjectDoc::SampleCB(double SampleTime, IMediaSample *pSample)
A global search for ‘XOR’ is a quick way to find it.

The code inside this function demonstrates one way of accessing pixel data; OpenCV needs a different format however for this to be useful.  To put this data into an IplImage, some lines should be added to the function, and some can be removed, leaving:

// get current media type

VIDEOINFOHEADER *pvi = (VIDEOINFOHEADER *) m_mediaType.pbFormat;

BYTE *pData;                // Pointer to the actual image buffer

pSample->GetPointer(&pData);

lDataLen = pSample->GetSize();

CvSize size = cvSize(pvi->bmiHeader.biWidth, pvi->bmiHeader.biHeight);

int stride = (size.width * 3 + 3) & -4;

// Make an image to work with

IplImage *src_bgr = cvCreateImageHeader(size, IPL_DEPTH_8U, 3);

cvSetData(src_bgr, pData, stride); 
// Insert your processing code here
cvDilate(src_bgr, src_bgr, NULL, 3);
cvReleaseImageHeader(&src_bgr);

// Release memory

return NOERROR;

You will also need to add ‘#include "cv.h"’ to the top of this file
Any processing done by your code will affect the image shown on screen when the program runs.  This example performs a simple dilate function on the image to demonstrate.
Main references and sources
Open CV Project Page

http://sourceforge.net/projects/opencvlibrary/

Microsoft DirectX

http://www.microsoft.com/downloads/search.aspx?displaylang=en&categoryid=2

Robert Laganière,

“Programming computer vision applications”

http://www.site.uottawa.ca/~laganier/tutorial/opencv+directshow/cvision.htm
Lisa Spencer, 
“Writing Video Applications”
http://www.cs.ucf.edu/~lspencer/vision_projects.htm, and specifically http://www.cs.ucf.edu/~lspencer/vid_app.pdf
Yunqiang (Charles) Chen,
DirectX Video Processing Application Wizard
http://www.ifp.uiuc.edu/~chenyq/research/Utils/DxVideoAppWiz/DxVideoAppWiz.html
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� Some Video For Windows (VFW) cameras may work too, but it works best with a Windows Driver Model (WDM) camera, see the AppWizard’s homepage or help file for details.





