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Connecting OpenCV-Function library to Java platform

General Goal

The goal is, to make vision available for a robot controlled by a Java program. Since there is a whole set of sophisticated image processing functions available on the internet, it makes sense to connect these functions to the Java platform.

There are two possible ways how to give Java the vision functionality. One is to create a program which handles all the vision functions and transfers just the asked information to the Java platform. The other is to make all vision functions direct available from Java.

Step 1 Get information about OpenCV

It is known that OpenCV is an Open Source Computer Vision Library Project initiated by Intel. By looking it up on the Internet you come soon to the page http://sourceforge.net/projects/opencvlibrary/
The library source code can be downloaded for free for Windows and Linux platform. The download package includes a Reference Manual.

The Manual shows that the OpenCV library is an assembly of image processing operations written in C++, optimized for high performance organized in a couple of library files. It contains also some basic knowledge about image processing in general.
Step 2 organizing the necessary tools

Finding a way to combine C++ with Java
By searching the internet for solutions, I found SWIG (Simplified Wrapping Interface Generator) which is a precompiler enabling to combine C/C++-files and routines with mainly scripting languages. It also supports Java as a non scripting language.
Requirement is ANSI C/C++ standard of the C/C++ source code.
This program is also available for different operating system for free from the internet at http://www.swig.org/.

The use of it supposed to not too difficult. Basically writing an interface file, preprocess that file which generates a C/C++ file and the modules for the other selected language.
In our case, the precompiler generates a list of JNI files which can be used in Java.

The generated C/C++ file has to be compiled and packed with the original C/C++ code. The JNI files are compiled with Java.

Getting a C++ Compiler

Since my computer is using the Windows operating system, I had to find a C++ compiler for it. Research on the internet was leading me to the Visual C++ Toolkit 2003 of Microsoft, which is available for free. It is the same compiler used in Visual Studio .Net 2003 of Microsoft. But it does not include Debugger and IDE.
Getting a Java environment

Java Software Development Kit is available from Sun Microsystems at http://java.sun.com/j2se/1.4.2/download.html. It includes NetBeans IDE, which is a powerful integrated development environment for developing application on the Java platform.

Step 3 finding an OpenCV application

The internet is rich on pages which tell you about projects using OpenCV for different tasks like “face expression recognition” and “Hand gesture recognition”. Most tell you what they have done to accomplish the function. But demos or ready code is mostly not available.

Although ready source code is hard to find, there is some available on the net. The one I picked for “face expression recognition” had the code and some help. But it does not really work. In my case it does not scan the mouth. Instead it takes the spot below the lips, what results in a random face expression detection.

To fix that, it is to the user to find the necessary modifications in the code. There is no closer explanation what idea the programmer tried to implement.
Step 4 Getting started

Now I have the necessary environment necessary to built the connection and test it.

But first I have to get every tool to work.

OpenCV

OpenCV comes with a couple of demo programs which show some power of the library. They are compiled as executables and in form of source-code

There are:
· contours
· camshiftdemo: continuously adaptive mean-shift
· contours

· convexhull: which frames a cloud of marked pixels

· demhist: which shows the histogram of a picture

· distrans: shows distance clouds of objects on a uniform background
· edge: shows the power of edge extraction

· facedetect: finds a face in a picture or a video stream

· laplace

· morphology

· pyramid_segmentation

· and a couple more

The interesting one was facedetect. It finds faces in a picture or video-stream. I tried it on a couple of still image examples and with a webcam. It did find all faces in the picture. But on still pictures it detects sometimes also faces where no faces are (T-shirt spot, pants …)
SWIG

SWIG comes also with sample files. Each example shows different strength of the precompiler.

The Manual helps to get started with using the tool from the command line.

C++ compiler

The compiler can be used from the command line. Also this module comes with 4 examples. Each example has a word document which explains what functionality of the compiler the example shows.

Since the tool is free, there is no tech-support available if there are any problems. There is a link to FAQ on the internet.

Step 5 Combine tools step by step

Recompiling the OpenCV examples

The first goal is to be able to recompile the examples of the OpenCV examples. This would show that I can use the C++ compiler.

· Problems to find the needed path and link settings OpenCV-dll
· Hope, that VC++ in school would be easier to set up
School environment was to rich on features for me, I had no idea how I could get started with it. (I did not find any real help yet)

· wrote bat-file to compile OpenCV examples with the downloaded C++ compiler
· 2 of 3 recompiled demo programs worked after creating it. I could not find out yet why the third does not work.

Precompile OpenCV with SWIG
· Error messages “Error: Syntax error at input”

· Error messages “Error: missing semicolon”

Research on the internet shows so far, that there could be a macro missing, this would explain the error messages. For me the messages don’t seam logical, since some header compile without error, where others looking the same but have an error.

Precompile OpenCV application with SWIG
I encountered the same problem as with the OpenCV library.

Actual state of the project

I guess for my background knowledge the picked project is very ambitious. I have barely experience with compiled languages, no experience with C++ and a little knowledge about Java.
My hope is that with steady work on the problem I’ll be able to solve it, or at least find out why it does not work.
It seamed pretty simple to do the project with the help of SWIG and my intention to invest a lot of time and energy. So far I encountered various problems I did not really expect in this dimensions. And a key point “creating the link of the library” I could not get accomplished yet.

Next steps

· Trying to locate the problem of the SWIG error messages.

· trying to get one of the OpenCV-dll’s compiled with the interface

· dll connection to Java
· trying to connect the face detection program to Java
· optimizing the face expression detection
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