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ABTRACT

This project is a result of a study of face detection and face recognition systems. After
learning the theories and techniques for these system. We developed a program that is used to
detect and recognize people face. The program can be extended to use in many applications such
as security systems. The development was done using Java as a programming language as well as

some libraries such as JME (Java Medias Framework) and Colt API.
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2.2.1.2 Eigenvectors and Eigenvalues
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C Start D)
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E = eigenfaces(trainingSet)

W = weights(E, trainingSet)
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Wx = weight(E,X)

D = avg(distance(VV,Wx))

<gzer>

X is a face X is not a face

Store X and Wk
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public class FrameGrabber implements ControllerListener {
private String cameraDevice;
private Dimension size;
private int cameraDepth;
private Object stateLock = new Object();
private PushBufferStream cam Stream;
private BufferTolmage converter;
private int framesPerSecond;

private int skipTime = 0;

public FrameGrabber (String cameraDevice, Dimension size, int cameraDepth) {

CaptureDevicelnfo device = CaptureDeviceM anager.getDevice(cameraDevice);

if (device == null) {
System .err.println ("FrameGrabber: No device found: " + cameraDevice);
}
RGBFormat userFormat = null;
Format[] ¢fmt = device.getFormats();
for (inti= 0;i < cfmt.length; i++) {
if (¢fmt[i] instanceof RGBFormat) {
userFormat = (RGBFormat)cfmt[i];
Dimension d = userFormat.getSize();
int bitsPerPixel = userFormat.getBitsPerPixel();
if (size.equals(d) & & bitsPerPixel == cameraDepth)
break;
userFormat = null;
}
}
if (userFormat == null) {
System.err.println ("FrameGrabber: Requested format not supported”);
}
MediaLlocator loc = device.getLocator();
if (loc == null) {
System.err.printin ("FrameGrabber: Unable to get MediaLocator for device");
}
DataSource formattedSource = null;
try {
formattedSource = Manager.createDataSource(loc);
} catch (IOException ioe) {
}
if ({(formattedSource instanceof CaptureDevice)) {
System .err.println ("FrameGrabber: DataSource not a CaptureDevice");
}
FormatControl[] fmtControls =
((CaptureDevice)form attedSource).getFormatControls();
if (fmtControls == null || fmtControls.length == 0) {
System .err.println ("FrameGrabber: No FormatControl available");
}

Format setFormat = null;

Y o o o o
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for (inti=0;i< fmtControls.length; i++) {
if (fmtControls[i] == null)

continue;

if ((setFormat = fmtControls[i].setFormat(userF orm at)) != null)

break;

if (setFormat == null) {

System.err.printin ("FrameGrabber: Failed to set camera format");

try {
formattedSource.connect();
} cateh (IOException ioe) {
System .err.println ("FrameGrabber: Unable to connect to DataSource");
}

Processor deviceProc = null;

try {
deviceProc = Manager.createProcessor(formattedSource);

} catech (IOException joe) {

deviceProc.addControllerListener(this);

deviceProc.realize();

while (deviceProc.getState() 1= Controller.Realized) {
synchronized (stateLock) {
try {
stateLock.wait();
} catch (InterruptedException ie) {
}
}
}

deviceProc.start();

PushBufferD ataSource source = null;

try {

source = (PushBufferDataSource)deviceProc.getDataOutput();
} catch (NotRealizedError nre) {
}

PushBufferStream[] streams = source.getStreams();
cam Stream = null;

for (inti= 0;i < streams.length; i++) {

512.8 (aie) uaraslRaflFlunsdsdoyanmernndedidvied
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if (streams[i].getFormat() instanceof RGBFormat) {
camStream = streamsfi];
RGBFormatrgbf = (RGBFormat)streams[il.getFormat();
converter = new BufferTolmage(rgbf);

break;

framesPerSecond = M ath.round (((VideoFormat)(cam Stream.getFormat())).getFrameRate());
if (framesPerSecond<=0) framesPerSecond = 60; // Default

public Image getImage() {
Buffer b = new Buffer();

int skipFrames = skipTime * framesPerSecond / 1000;

try {
for (Int i=0; i<skipFrames+1 & & ! cam Stream.endO fStream(); i++) {
camStream.read(b);
}
} catch (IOException ioe) {
System.err.println ("FrameGrabber: Unable to capture frame from camera”);
joe.printStackTrace ();

return null;

return converter.createImage (b);

}

/l‘
* Setting: Skip this much time {(msec) on each read, so don't fall too far behind --RJ
*/
public void setSkipTime (int skipTime) {
this.skipTime = skipTime;
}

public void controllerUpdate(ControllerEvent ce) {
if (ce instanceof RealizeCompleteEvent) {

System.out.println("FrameGrabber: Realize transition completed™);

synchronized (stateLock) {
stateLock.notify All();
}
}
}

o
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Tudauveslfadudas dezuaaslimuddslunsvenii gunsalfiezanneiiye
$19898uszuu10019]s AuaasdiedelfnezAndedundss “viw:Microsot WDM Image

Capture(Win32):0”

CaptureDevicelnfo device =
CaptureDeviceManager.getDevice("vfw:Microsoft WDM Image Capture (Win32):0");

RGBFormat userFormat = null;

Format[] cfmt = device.getFormats();
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/* Find the format that the user has requested (if available) */
for (int i = 0; i < cfmt.length; i++) {
if (cfmt{i] instanceof RGBFormat) {
userFormat = (RGBFormat)cfmt(i];

Dimension d = userFormat.getSize();

int bitsPerPixel = userFormat.getBitsPerPixel();

if (size.equals(d) && bitsPerPixel == cameraDepth)
break;

userFormat = null;

}
}
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7uf2.10 vamanismguuvvesdeyaninndesiavia



25

a o d

¥y [ ' N
duiiaaaunaea(Methods) flFdmsunmsaanim luudmsuiindesidveniawise

futudinld 1Wegluzluuuves Image voanmunm

public Image getimage() {
Buffer b = new Buffer();

int skipFrames = skipTime * framesPerSecond / 1000;

try {
for (int i=0; i<skipFrames+1 && ! camStream.endOfStream(); i++) {

camStream.read(b);
}
} catch (IOException ioe) {
System.err.println ("FrameGrabber: Unable to capture frame from camera");
ioe.printStackTrace (;

return null;

return converter.createImage (b);

}
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2.3.3 M31% Java Image Processing API Tums9ans9eyanIn (Rusas . 2003)
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original = new RGBImage(“k.bmp”);
// Red, green and blue matrices
short[}[] red = original.getRed();
short[][} green = original.getGreen();
short{](] blue = original.getBlue();
int rows = original.getHeight();
int cols = original.getWidth();
// Mark red where blue is the dominating color
for (int row = 0; row < rows; row++){
for (int col = 0; col < cols; col++) {
if (red{row]{col] <= blue[row][col]|| red[row][col] <= green[row][col] &&
blue[row][col] <= green[row][col]) {
red[row][col] = 0;
blue[row]{col] = 0;
green[row][col] = 0;
}f condition
}/oop col
}oop row

51 2.12 uaasied IRaR 19dmsudansdudeyaniwdszinnrRGB
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3 Face Detection and Recognition
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