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Abstract

Nowadays, the amount of digital images which are available on the World-Wide-
Web has been massively increasing. Hence, efficient and flexible image retrieval systems
for automatically browsing the entire database have been becoming real demand. The
traditional image retrieval systems used text annotations to describe image semantics, and
the images in the database were retrieved by their corresponding text annotations.-
However, since automatically generating text annotations for a wide range of images is not
feasible, most text-annotation based image retrieval systems require manual annotation of
images. Obviously, manually annotating images is a cumbersome and expensive task for
large image databases, and the results are often subjective, context-sensitive, and
incomplete. As a result, this research develops a content-based image retrieval system

which can divide into three steps: 1) a user inputs a query image, 2) the system searches

similar images in the database, and 3) the system browses the similar images.
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_ unn 7.
Tasunsu
7.1 Tlsunsu VqKmeanCalculate

7.1.1 VQ_KmeanKDTree.h

#include "opencv2/opencv.hpp"
#include <vector>
#include <algorithm>

using namespace cv;

typedef struct{
double B,G,R;
} RgbPixelDouble;

typedef struct({
float B,G,R;
} RgbPixelFloat;

typedef struct{
double CO ,C1l ,C2;
} centerDouble;

typedef struct({
float CO ,Cl1 ,C2;
} centerFloat;

#pragma once
class VQ KmeanKDTree
{
public: o
VQ_KmeanKDTree (void);
~VQ KmeanKDTree (void);
void setDatalmageBGR(Mat &srcImg);
void setDatalmageBGROpenCV (Mat &srcImg,bool isUnique) ;
void kmeansExecute(int cluster, int loopNumber) ;
void openCVKmeansExecute(int cluster, int loopNumber) ;
bool kmeansExecuteOpenCV (int cluster count,int loopNumber) ;
.bool writeDataYAML (char *filename); . -
vector<int> eachClusterNumber; ’
vector<centerDouble> eachDoubleClusterCenter;
vector<centerFloat> eachFloatClusterCenter;
private:
vector<int> vectorPixelColorAll;
vector<RgbPixelDouble> vectorDoubleUniquePixelRGB;
vector<float> vectorFloatUniquePixelRGB;
Mat pointSamples;
Mat centerCluster;
Mat eachClusterCount;
void uniqueData (void);
void prepare2Double (void);
void prepare2FloatForOpenCV (void) ;
void prepareDataWithUnique (Mat &srcImg,Mat &pointSamples) ;
void prepareDataWithOutUnique (Mat &srcImg,Mat &pointSamples) ;
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7.1.2 VQ_KmeanKDTree.cpp

#include "VQ KmeanKDTree.h"

VQ_KmeanKDTree: :VQ KmeanKDTree (void)
{
}

VQ KmeanKDTree: :~VQ KmeanKDTree (void)
{
if(this->pointSamples.refcount !=NULL)
this->pointSamples.release();

}

void VQ KmeanKDTree::setDataImageBGROpenCV(Mat &srcImg,bool isUnique)
{
if (isUnique)
{
this->prepareDataWithUnique (srcImg, this->pointSamples) ;
}else
{ —_ - B .
this->prepareDataWithOutUnique (srcImg, this->pointSamples) ;
}
}

void VQ_KmeanKDTree::prepareDataWithUnique(Mat &srclmg,Mat &pointSamples)
{

int lenghtPixel = srcImg.rows * srcImg.cols;
vector<int> vectorIntTemp (lenghtPixel);

Matlterator <Vec3b> it = srcImg.begin<Vec3b>(),it_end =
srcImg.end<Vec3b>();

int tempRGBint;

for(int i=0; it != it _end; ++it,++1)

{
tempRGBint = (int) (*it) [0];
tempRGBint += ((int) (*it) [1])<<8;
tempRGBint += ((int) (*it)[2])<<16;
vectorIntTemp{i] = tempRGBint;

}

// unique process using STL
sort( vectorIntTemp.begin(), vectorIntTemp.end() );

vectorIntTemp.erase( unique( vectorIntTemp.begin(), vectorIntTemp.end() ),
vectorIntTemp.end() );

Mat processMat (vectorIntTemp.size(),1, CV_MAKETYPE (CV_8U, 3));

it = processMat.begin<Vec3b>();
it _end = processMat.end<Vec3b>();

int intBGR;
int mask = 255;
for(int i=0; it I= it end; ++it,++1)
{
intBGR = vectorIntTemp[i];

—— T (*it) [0] = saturate cast<uchar>(intBGR & mask);
(*it) [1] = saturate cast<uchar>((intBGR>>8) & mask);
(*it) [2] = saturate cast<uchar>((intBGR>>16) & mask);

}
//Mat pointSamples;
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processMat.convertTo(pointSamples, CvV_32FC3,1.0/255.0,0.0);
processMat.release();

//return pointSamples;

1

void VQ;KmeanKDTree::prepareDataWithOutUnique(Mat &srcImg,Mat &pointSamples)
{

//Mat pointSamples;

srclmg.convertTo (pointSamples, CV_32FC3,1.0/255.0,0.0);

pointSamples = pointSamples.reshape (3, srclmg.rows*srclmg.cols);
//return pointSamples;

}

void VQ_KmeanKDTree: :setDataImageBGR (Mat &srcImg)
{

int lenghtPixel = srcImg.rows * srclmg.cols;

this->vectorPixelColorAll.resize (lenghtPixel);

uchar* data = (uchar *) srcImg.data;

int intBRG;

for (int i =0;i<lenghtPixel;i++)

L. ]
intBRG = (int) (* (data++));
intBRG += (int) (* (data++))<<8§;
intBRG += (int) (*(data++))<<16;

this->vectorPixelColorAll[i] = intBRG;
} .
this->uniqueData () ;

}

void VQ KmeanKDTree::uniqueData (void)
{
sort( vectorPixelColorAll.begin(), vectorPixelColorAll.end() );:
vectorPixelColorAll.erase( unique ( vectorPixelColorAll.begin (),
vectorPixelColorAll.end() ), vectorPixelColorAll.end () );
} .
void VQ_KmeanKDTree::prepareZDouble(void)
{
int nPts = vectorPixelColorAll.size();
this->vectorDoubleUniquePixelRGB.resize (nPts);
int intBGR;
int mask = 255;
for (int j = 0; j < nPts; j++) {
intBGR = vectorPixelColorAll[]j];
this—>vectorDoubleUniquePixelRGB[j].B
mask))/255.0;
this—>vectorDoubleUniquePixelRGB[j].G
mask))/255.0;
. this—>vectorDoubleUniquePixelRGB[j].R
mask))/255.0;
}

’((double)(intBGR &

((double) ( (intBGR>>8) &

((double) ( (intBGR>>16) &

}

void VQ KmeanKDTree: :prepare2FloatForOpenCV(void) -
{
int nPts = vectorPixelColorAll.size();
this->vectorFloatUniquePixelRGB.resize ((nPts*3));

int intBGR;

int mask = 255;

for (int j = 0; j < nPts; j++) {
intBGR = vectorPixelColorAll[j];

this—>vectorFloatUniquePixelRGB[(j*3)] = ((float) (intBGR &
mask))/255.0f;
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this->vectorFloatUniquePixelRGB{ (j*3+1) ] ((float) ((intBGR>>8) &

mask))/255.0£;
this—>vectorFloatUniquePixelRGB[(j*3+2)]
mask))/255.0f;
}

((float) { (intBGR>>16) &
)
void VQ KmeanKDTree::openCVKmeansExecute (int cluster,int loopNumber)
{ int cluster_count = cluster; /* number of cluster */
this->prepare2FloatForOpenCV () ;
Mat src_img = imread("c:”“baboon.jpg"):;
int lenghtPixel = src_img.rows * src_img.cols;
vector<int> vectorIntTemp (lenghtPixel);
MatIterator_<Vec3b> it = src_img.begin<Vec3b>(),

it_end = src_img.end<Vec3b>();
int tempRGBint;

for(int i=0; it != it _end; ++it,++i)
{
tempRGBint = (int) (*it) [0];
tempRGBint += ({int) (*it)[1]})<<8;
tempRGBint += ((int) (*it) [2])<<16;
vectorIntTemp([i] = tempRGBint;
}
cout << "non unique number :" << vectorIntTemp.size() << endl;
sort ( vectorIntTemp.begin(), vectorIntTemp.end () );
vectorIntTemp.erase( unique( vectorIntTemp.begin(), vectorIntTemp.end() ),
vectorIntTemp.end() );
cout << "unique number :" << vectorIntTemp.size () << endl;

Mat processMat (vectorIntTemp.size(),1, CV_MAKETYPE (CV_8U, 3));

it = processMat.begin<Vec3b>();
it_end = processMat.end<Vec3b>();

int intBGR;
~int mask = .255; R

for(int i=0; it != it end; ++it,++i)
{
intBGR = vectorIntTemp[i];
(*it) [0] = saturate cast<uchar>(intBGR & mask);
(*it) [1) = saturate cast<uchar>((intBGR>>8) & mask);
(*it) [2] = saturate cast<uchar>({(intBGR>>16) & mask);

}

Mat pointSamples;
processMat.convertTo (pointSamples, CV_32FC3,1.0/255.0,0.0)+
Mat <int> clusters (pointSamples. 51ze() CV_32s8Cl);
// (3)run k-means clustering algorithm to segment pixels in RGB color
space
//Mat_<int> clusters(points.size(), CV_32SC1);
//cv::Mat centers(cluster_ count,1,CV_32FC3);
:Mat centers;
//kmeans (pointSamples, cluster —_count,

clusters, chermCrlterla(CV TERMCRIT EPS+CV _TERMCRIT ITER, loopNumber, 1.0), 1
KMEANS PP CENTERS, &centers);

4
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kmeans (pointSamples, cluster _count,

clusters, che:mCrlterla(CV TERMCRIT EPS+CV _TERMCRIT ITER, loopNumber, 1.0), 1,

KMEANS PP CENTERS, &centers);
centers = centers.reshape (3, cluster_ count);

centers.begin<Vec3f>();
centers.end<Vec3f>();

MatIterator <Vec3f> itf
MatIterator_<Vec3f> itf end

I

for(int i=0; itf I= itf end; ++itf,++1i) {
cout << (*itf)[0] << " W,
cout << (*itf)[1l] << " »;
cout << (*itf) [2]<< endl;

}

bool VQ_KmeanKDTree::kmeansExecuteOpenCV(int cluster count, int loopNumber)

{
if ((this->pointSamples.refcount==NULL))
return false;

Mat clusters = cv::Mat_<int>(this—>pointSamples.size(),CV_328C1);

// (é)ruﬁ‘k-means clustéring algorithm to segment pixels in RGB color

space

//kmeans (pointSamples, cluster __count,
clusters, chermCrlterla(CV TERMCRIT_EPS+CV _TERMCRIT_ITER, loopNumber,
KMEANS PP CENTERS, &centers);

//kmeans(p01ntSamples, cluster count,
clusters, chermCrlterla(CV TERMCRIT EPS+CV _TERMCRIT ITER, loopNumber,
KMEANS USE _INITIAL  LABELS, &centers),

kmeans(p01ntSamples, cluster __count,

clusters chermCrlterla(CV TERMCRIT EPS+CV _TERMCRIT ITER, loopNumber,
KMEANS_ PP _CENTERS, &this- >centerCluster),

1.0), 1,

1.0), 1,

0.5), 1,

this->centerCluster = this-— ->centerCluster.reshape (3, cluster _count);
MatIterator <Vec3f> itf = this->centerCluster.begin<Vec3f>();

MatIterator_<Vec3f> itf end = this->centerCluster.end<Vec3f>();

this->eachClusterCount = :Mat <float>(cluster count,1,CV_32FCl);

this->eachClusterCount. setTo(cv :Scalar(0.0));
MatIterator_ <Vec<float, 1>> itff = this-
>eachClusterCount.begin<Vec<float, 1>>();

‘Mat tempCount = :Mat <1nt>(cluster count, 1,CV_32SC1);
tempCount. setTo(cv :Scalar(0.0));

il

MatIterator <Vec<int, 1>> itT
MatIterator_<Vec<int, 1>> itI end
MatIterator_<Vec<int, 1>> itItmp;

MatIterator <Vec<int, 1>> itIC

tempCohnt.begin<Vec<int,
tempCount.end <Vec<int,

1>>0):
1>>();

clusters.begin<Vec<int, 1>>();

MatIterator <Vec<int, 1>> itIC end = clusters.end<Vec<int, 1>>();

for(int i = 0; itIcC != itIC _end; ++itIC) ¢ -
int temp = (*itIC)[0];
itItmp = itI+temp;
(*1tItmp) [0]++;

}

float totalPixel = (float)this- —>pointSamples.rows;

for(int i = 0; itI != itI _end; ++itT,++itff, ++i) {
(*itff) [0] = ((float)((*1tI)[O]))/totalP1xel
cout <<i<<" :: "<« (*itff) [0] << " w;

cout << endl;
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}
return true;

}

bool VQ KmeanKDTree::writeDataYAML (char *filename)
{
if (this->centerCluster.refcount==NULL)
return false;
cv::FileStorage fs{filename, cv::FileStorage::WRITE);
fs << "ClusterCenter" << this->centerCluster;
fs << "ClusterWeight" << this->eachClusterCount;
fs.release();
return true;

}

void VQ KmeanKDTree::kmeansExecute (int clusterNumber, int loopNumber)
{ \
KMterm term(loopNumber, 0, 0, O, // run for 100 stages

0.10, 0.10, 3, // other typical parameter values
0.50, 10, 0.95);

this->prepare2Double () ;

int dim = 3;

int nPts = this->vectorDoubleUniquePixelRGB.size () ;
KMpointArray source = kmAllocPts (nPts, dim);

for (int j =0;j<nPts;j++)

{

source[j] [0]
source([j] [1]
source[j] [2]

this—>VectorDoubleUniquePixelRGB[j].B;
this->vectorDoubleUniquePixelRGB([j].G;
this->vectorDoubleUniquePixelRGB([j].R;

}
KMdata *dataPts = new KMdata(dim, nPts);
kmCopyPts(nPts,dim,source,dataPts—>getPts());

kmDeallocPts (source) ;
dataPts->buildKcTree () ; // build filtering structure

KMfilterCenters *ctrs = new KMfilterCenters (clusterNumber, *dataPts);
// allocate centers

KMlocalEZ Hybrid kmAlg(*ctrs, term);

*ctrs = kmAlg.execute(); // execute

double* sqgDist = new double[nPts];
-KMctrIdxArray newCands = new KMctrIdx[nPts};. -
ctrs->getAssignments (newCands, sqDist) ;
eachClusterNumber.resize (clusterNumber) ;

for (int j =0;j<nPts;j++)
{
eachClusterNumber [newCands [j]]++;
}
delete []}sgDist;
delete []newCands;

eachDoubleClusterCenter.resize (clusterNumber) ;
KMcenterArray centerPoint = ctrs->getCtrPts();

for (int j =0;j<clusterNumber;j++)

{ ) .

eachDoubleClusterCenter[j].CO centerPoint [j] [0];
eachDoubleClusterCenter[j].C1 centerPoint [j] [1];
eachDoubleClusterCenter[j].C2 = centerPoint[j][2];

I

}

delete ctrs;
delete dataPts;
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for (int j =0;j<clusterNumber;j++)

{
cout << eachDoubleClusterCenter{j].C0 << " , ";
cout << eachDoubleClusterCenter([j].Cl << " , ";
cout << eachDoubleClusterCenter[j].C2 << endl;

}

return;

7.1.3 kmeanCluster.h

#include "opencv2/opencv.hpp"
#include <vector>
#include <algorithm>

using namespace cv;

#pragma once
class kmeanCluster
{
public:
kmeanCluster (void);
~kmeanCluster (void) ;
void setDatalmageBGROpenCV (Mat &srcImg,bool isUnique);
bool kmeansExecuteOpenCV(int cluster count,int loopNumber) ;
bool writeDataYAML (const char *filename);

private:
Mat pointSamples;
Mat centerCluster;
Mat eachClusterCount;
void prepareDataWithUnique (Mat &srclImg,Mat &pointSamples);
void prepareDataWithOutUnique (Mat &srcImg,Mat &pointSamples) ;
}i

7.1.4 kmeanCluster.cpp

finclude "kmeanCluster.h"

kmeanCluster: : kmeanCluster (void)
{ . . -
}

kmeanCluster: :~kmeanCluster (void)
{
}

void kmeanCluster::setDataImageBGROpenCV (Mat &srcImg,bool isUnique)
{
if (isUnique)
{ -
this->prepareDataWithUnique (srcImg, this->pointSamples) ;
}else

{

this->prepareDataWithOutUnique (srcImg, this->pointSamples);
}

void kmeanCluster::prepareDataWithUnique (Mat &srcImg,Mat &pointSamples)
int lenghtPixel = srcImg.rows * srclmg.cols;
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vector<int> vectorIntTemp (lenghtPixel);

MatIterator <Vec3b> it = srcImg.begin<Vec3b>(),it end =
srcImg.end<Vec3b>();

int tempRGBint;

for{int i=0; it != it _end; ++it,++i)

{
tempRGBint = (int) (*it) [0];
tempRGBint += ((int) (*it) [1])<<8;
tempRGBint += ((int) (*it) [2])<<16;
vectorIntTemp[i] = tempRGBint;

}

// unique process using STL o,
sort ( vectorIntTemp.begin(), vectorIntTemp.end() );

vectorIntTemp.erase( unique( vectorIntTemp.begin(), vectorIntTemp.end()

vectorIntTemp.end () );
Mat processMat (vectorIntTemp.size(),1, CV_MAKETYPE (CV_ 80, 3));

it =_processMat.begin<Vec3b>();
it _end = processMat.end<Vec3b>();

int intBGR;
int mask = 255;
for(int i=0; it != it _end; ++it,++1i)
{
intBGR = vectorIntTemp([i];

(*it) [0] = saturate cast<uchar>(intBGR & mask);
(*1it) [1] = saturate cast<uchar>((intBGR>>8) & mask);
(*1t) [2] = saturate cast<uchar>((intBGR>>16) & mask);

}

//Mat pointSamples;

processMat.convertTo (pointSamples, CV_32FC3,1.0/255.0,0.0);
processMat.release();

//return pointSamples;

}

void kmeanCluster::prepareDataWithOutUnique (Mat &srcImg,Mat &pointSamples)

{
srclmg.convertTo(pointSamples, CV_32FC3,1.0/255.0,0.0);
pointSamples = pointSamples.reshape(3, srcImg.rows*srcImg.cols);

}

bool kmeanCluster::kmeansExecuteOpenCV (int cluster count, int loopNumber)

{
if ((this->pointSamples.refcount==NULL))
return false;

Mat clusters = cv::Mat_<int>(this—>pointSamples.size(),CV*328C1)

// (3)run k-means clustering algorithm to segment pixels in RGB color

space -

//kmeans (pointSamples, cluster count,
clusters,cvTermCriteria (CV_TERMCRIT_EPS+CV_TERMCRIT ITER, loopNumber,
KMEANS PP _CENTERS, &centers);

//kmeans (pointSamples, cluster count,
clusters,chermCriteria(CV_TERMCRIT_EPS+CV_TERMCRIT_ITER, loopNumber,
KMEANS_USE_INITIAL_LABELS, &centers);

cv::kmeans (pointSamples, cluster count,
clusters, cvTermCriteria (CV_TERMCRIT EPS+CV_TERMCRIT ITER, loopNumber,
KMEANS PP CENTERS, this->centerCluster);

’

1.0},

1.0),

0.5),

this->centerCluster = this~>centerCluster.reshape(3, cluster count);
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this->centerCluster.begin<vVec3f>();
this->centercluster.end<Vec3f>();

MatIterator <Vec3f> itf
MatIterator <Vec3f> itf end

this->eachClusterCount = cvi:Mat_<float>(cluster count,1,CV_32FC1);

this->eachClusterCount.setTo(cv::Scalar(0.0));

MatIterator <Vec<float, 1>> itff = this-
>eachClusterCount.begin<Vec<float, 1>>();

Mat tempCount = cv::Mat_<int>(cluster_ count,1,CV_32SCl);
tempCount.setTo(cv::Scalar (0.0));

MatIterator <Vec<int, 1>> itI
MatIterator <Vec<int, 1>> itI end
MatIterator <Vec<int, 1>> itItmp;

tempCount.begin<Vec<int, 1>>();
tempCount.end <Vec<int, 1>>();

MatIterator <Vec<int, 1>> itIC clusters.begin<Vec<int, 1>>();
MatIterator <Vec<int, 1>> itIC _end = clusters.end<Vec<int, 1>>();

for(int 1 = 0; itIC != itIC end; ++itIC) {
int temp = (*itIC)[0];
itItmp = itI+temp;’
(*itItmp) [0] ++;

}

float totalbPixel = (float) this->pointSamples.rows;
for(int i = 0; itI != itI_end; ++itI,++itff,++1) {
(*itff) (0] = ((float) ((*itI) [0]))/totalPixel;

}

return true;

}

bool kmeanCluster::writeDataYAML(const char *filename)
{
if (this—>centercluster.refcount==NULL)
return false;
cv::FileStorage ‘fs(filename, cv::FileStorage: :WRITE) ;
fs << "ClusterCenter" << this->centerCluster;
fs << "ClusterWeight" << this->eachClusterCount:;
fs.release();
return true;

7.2 Tilsunsu VqRetrieval R

7.2.1 yamlWriteRead.h

#include "opencv2/opencv.hpp"
#include <vector>

#include <algorithm>

using namespace cv;

#pragma once -
class yamlWriteRead

{
public:

bool readDataVqg(char* filename, Mat &centerCluster, Mat
&eachClusterCount) ;

bool readDataVqgConst (const char* filename, Mat &centerCluster, Mat
&eachClusterCount) ;

bool writeDataYAML (char* filename, Mat &centerCluster, Mat
&eachClusterCount) ;

yamlWriteRead (void) ;
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~yamlWriteRead (void) ;

};

7.2.2 yamlWriteRead.cpp

#include

"yvamlWriteRead.h"

yvamlWriteRead: : yamlWriteRead (void)

{
}

vamlWriteRead: : ~yamlWriteRead (void)

{
}

bool yamlWriteRead::readDataVg(char* filename, Mat &centerCluster, Mat
&eachClusterCount)

{

FileStorage fsRead(filename, FileStorage::READ);

fsRead["ClusterCenter"] >> centerCluster;
fsRead["ClusterWeight"] >> eachClusterCount;
fsRead.release () ;

return true;

}

bool yamlWriteRead::readDataVgConst (const char* filename, Mat &centerCluster,
Mat &eachClusterCount)

{

FileStorage fsRead(filename, FileStorage::READ);

fsRead["ClusterCenter"] >> centerCluster;
fsRead["ClusterWeight"] >> eachClusterCount;
fsRead.release();

return true;

}

bool yamlWriteRead::writeDataYAML(char* filename, Mat &centerCluster, Mat
&eachClusterCount)

{
cv
fs
fs
fs

::FileStorage fs(filename, cv::FileStorage::WRITE);
<< "ClusterCenter" << centerCluster;

<< "ClusterWeight" << eachClusterCount;
.release();

return truég;

7.2.3 VqRetrieval.cpp

#include
#include
#include
#include
#include
#include
#include

#include
#include
#include
#include
#include
#include

"yamlWriteRead.h"
<opencv2/opencv.hpp>
<emmintrin.h>
<vector>

<string>
<libmysglwrapped.h>
<mysqgl.h>

<iostream> // for std::cout
<utility> // for std::pair
<algorithm> // for std::for_ each
<boost/graph/graph traits.hpp>
<boost/graph/adjacency list.hpp>
<boost/graph/dijkstra shortest paths.hpp>
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#include <boast/config.hpp>
#include <iostream>
#include <boost/graph/prim minimum_ spanning tree.hpp>

#include <vector>
#include <math.h>

#include "kmeanCluster.h"
using namespace boost;

using namespace cv;
using namespace std;

struct Centet3Dfloat {
float c0;
float cl;
float c2;

} o

struct dbInfo{
long Id; _
string imagePath;
string yamlPath;
}:

struct dbConnect {
string dbHost;
string dbUser;
string dbPass;
string dbDBName;
bi

vector<dbInfo> readDataDbMysql (dbConnect dbConn,string DBID);

void MWWTestCompute (Mat & sampleMat,Mat & compareMat,Mat &samplePopulaWeight,Mat
& comparePopulaWeight,int &MWWTestVaule,double & MWWTestWeightVaule);

void MWWTestWeightCompute (void) ;

int main(int argc, char **argv)

{

// 0 name program

// 1 filepath image input

// 2 cluster number

// 3 loop number

// 4 db file for sglite

// 5 flag for 0 for MWWTest other for MWWTestWeight

if (argc != 10)
return -1;

const char *imagename = argv([1l];

const int clusterNum atoi(argv([2]);

const int loopNum = atoi(argv([3]);

const int flagChooseMWW = atoi(argv[4]); -

dbConnect dbConn;
string DBID;

dbConn.dbHost = argv([5];
dbConn.dbUser = argv([6];
dbConn.dbPass = argvi7];
if (dbConn.dbPass.compare ("null")==0 || dbConn.dbPass.compare ("NULL")==0)

{
dbConn.dbPass = "";
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}

dbConn.dbDBName

= argv([8];
DBID = argv[9];
if (DBID.compare{"null")==0 || DBID.compare ("NULL")==0)
{
DBID = "";
}
if (!(clusterNum < 100 && clusterNum > 1 && loopNum < 200 && loopNum >

10))
return -1;

Mat src img = imread{(imagename, 1);
if(!src_img.data || src_img.channels()!=3)
return -1;

kmeanCluster kCluster;
kCluster.setDataImageBGROpenCV (src_img, false) ;

if (J(kCLuster.kmeansExecuteOpenCV(clusterNum,loopNum)))
return -1;

Mat sampleCenterCluster;

Mat sampleEachClusterCount;

kCluster.getKmeanData (sampleCenterCluster, sampleEachClusterCount) ;
yamlWriteRead yamlWR;

vector<dbInfo> veclistFile = readDataDbMysql (dbConn, DBID) ;

if (veclListFile.size()<1)
{
return -1;

}
vector<std::pair<Mat,Mat>> vgDataAllImage (veclListFile.size());

vector<dbInfo>::iterator it;
vector<std::pair<Mat,Mat>>::iterator itYaml;

map<int, string> MWWTestMapList;
map<double, string> MWWTestWeightMapList;

for ( it=veclistFile.begin{(),itYaml = quataAliImage.begin() ; it t=
vecListFile.end(); it++, itYaml++ )
{
string finalPath = it->yamlPath;

Mat centerCluster;

Mat eachClusterCount;

yamlWR.readDataVqgConst ( finalPath.c str{)
:centerCluster, eachClusterCount) ;

int MWWTestVaule = 0;
double MWWTestWeightVaule = 0.0f;
MWATestCompute (sampleCenterCluster, centerCluster,
sampleEachClusterCount, eachClusterCount, MWWTestVaule, MWWTestWeightVaule);
MWWTestMapList [MWWTestVaule} = it->imagePath;
MWWTestWeightMapList [MWWTestWeightVaule] = it->imagePath;
}

int i =0;
if (flagChooseMWW)
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i<10;

}

map<double, string>::reverse iterator ritDouble;
// show content:
for ( ritDouble=MWWTestWeightMapList.rbegin() ; ritDouble !=

MiiWTestWeightMaplList.rend() && i<10 ; ritDouble++ ,i++)

cout << ritDouble->first << ";" << ritDouble->second << endl;
return 1;
}
map<int, string>::reverse iterator ritInt;
// show content:
for ( ritInt=MWWTestMaplist.rbegin() ; ritInt != MWWTestMapList.rend() &&
ritInt++ ,i++)
cout << ritInt->first << ";" << ritInt->second << endl;
return 1;

vector<dbInfo> readDataDbMysql (dbConnect dbConn,string DBID)

{

vector<dbInfo> vecResult;
Database db(dbConn.deost,dbConn.dbUser,dbConn.dbPass,dbConn.dbDBName);.

Quer& q(db);
if (!db.Connected() || !'g.Connected())

return vecResult;
// retrieve data .

string sql = "SELECT IDImage, imagePath,yamlPath from filedata";
if (DBID.compare("")!=0)
{
sql = "SELECT IDImage, imagePath,yamlPath from filedata WHERE DBID =
"+ DBID;

}

}
q.get _result(sql);

while (g.fetch row())

{
dbInfo tmpAdd;
tmpAdd. Id g.getval();
tmpAdd.imagePath g.getstr():;
tmpAdd.yamlPath = g.getstr();
vecResult.push back(tmpAdd) ;

}

-q.free_result(); S

return vecResult;

void MWWTestCompute (Mat & sampleMat,Mat & compareMat,Mat &samplePopulaWeight,Mat
& comparePopulaWeight,int &MWWTestVaule,double & MWWTestWeightVaule)

{

if (sampleMat.rows != compareMat.rows)
return;
int num nodesMat = sampleMat.rows + compareMat.rows;

int num EdgeCompleteMat (num_nodesMat* (num nodesMat-1))/2;
//first index of vertex

//first index of wvertex too

typedef std::pair < int, int > EMat;

//first index of all vertex

//second type of each vertex

//typedef std::pair < int, int > VMat;
vector<EMat> allEdgesMat (num EdgeCompleteMat);
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vector<int> vertexInput (num nodesMat) ;
vector<Vec3f> vertexInputVec3f (num nodesMat) ;
vector<float> vertexInputWeightf (num nodesMat) ;

MatIterator <Vec3f> sampleItf = sampleMat.begin<Vec3f>();
MatIterator <Vec3f> sampleItf end sampleMat.end<Vec3f>();
MatIterator <Vec3f> comparelItf compareMat .begin<Vec3f> () ;
MatIterator_<Vec3f> compareItf end compareMat .end<Vec3f> () ;

]

MatIterator <Vec<float, 1>> sampleWeightItf
samplePopulaWeight.begin<Vec<float, 1>>();

MatIterator_<Vec<float, 1>> compareWeightItf
comparePopulaWeight.begin<Vec<float, 1>>();

int countVertex = 0;

for(; sampleltf != sampleltf end; t+sampleltf, ++sampleWeightItf) {

vertexInput[countVerteE] = 0;
vertexInputVec3f [countVertex] = *samplelItf;
vertexInputWeightf [countVertex] = (*sampleWeightItf) [0];
countVertex++;

}

for (; compareltf != compareltf end; ++compareltf,++compareWeightItf) {
vertexInput [countVertex] = 1;

vertexInputVec3f [countVertex]
vertexInputWeightf [countVertex]
countVertex++;

*compareltf;
(*compareWeightItf) [0];

}

int countEdge = 0;
vector<double> weightsMat (num EdgeCompleteMat) ;

for(int i=0;i< num nodesMat ;i++)
{
for(int j=i+l;j<num nodesMat;j++)
{
allEdgesMat [countEdge].first = i;
allEdgesMat {countEdge] . second 3

1

I

Vec3f tmpSrc
Vec3f tmpDst

vertexInputVec3f[i];
vertexInputVec3f[j];

- double dim00
double dim0O1
double dim02

(tmpSrc[0] - tmpDst[0]);
(tmpSrc[1l] - tmpDst[1l]);
(tmpSrc[2] - tmpDst[2]);

I

weightsMat [countEdge] =
sqrt ((dim00*dim00) + (dim01*dim01) + (dim02*dim02) ) ;
countEdge++;
}
}
typedef adjacency list < vecS, vecs,
undirectedS,property<vertex_distance_t, double>, property < edge-weight t,
double > > Graph;

Graph g(num nodesMat) ;
property map<Graph, edge_weight t>::type weightmap = get (edge weight, g):

int sizeOfEdge = num EdgeCompleteMat;
for (std::size_t j = 0; j < sizeOfEdge ; ++3j) {
graph_traits<Graph>::edge descriptor e;

bool inserted;
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boost::tie(e, inserted) = add edge(allEdgesMat[j].first,
allEdgesMat [Jd .second, q):
weightmap[e] = weightsMat[]];
}

std::vector < graph traits < Graph >::vertex descriptor >
p(num vertices(qg)):;

property map<Graph, vertex distance t>::type distance
get (vertex distance, g);

property map<Graph, vertex index t>::type indexmap = get(vertex index,

gl
prim_minimum_spanning_tree(g, *vertices(qg).first, &p[0], distance,
weightmap, indexmap,default_dijkstra visitor());

int MWWValuelInner = 0;
for (std::size t i = 0; i != p.size(); ++1i)
(p[i] != 1) && (vertexInput([i] != vertexInput[p[i]]) °?
MWWValueInner++ : 0 ;

vector<vector<int>> parentNode (num nodesMat});
for (std::size t 1 = 0; 1 != p.size(); ++1i)
if (pli] !=1 ){
parentNode[p[i]].push back(i);
}
float MWWTestWeightInner = 0.0f;
for (int i=0 ; i<num nodesMat ;++i) {
// {term00 + term0l) / term02
// term00 = a0 + al
// term01 b0 + bl
// term02 = al+al+b0+bl
int tmpComp = vertexInput[i];
if (tmpComp == 0) {
float term0OO
float termO1 0.0f;
float term02 vertexInputWeightf[i];
vector<int> tempInner = parentNode[i];
if (tempInner.size() > 0)

{

vertexInputWeightf[i];

for (int j =0; j < tempInner.size();j++){
tloat tmpvValue = vertexInputWeightf[tempInner([j]l];
term02 += tmpValue; .
if (vertexInput[tempInner[j]] == tmpComp) {
term00 += tmpValue;
}else( T
term0l1 += tmpValue;
}
}
if (term02>0.0f)
MWWTestWeightInner += (term00*termOl)/term02;

}
}

MWWTestVaule = MWWValueInner ; -
MWWTestWeightVaule = MWWTestWeightInner;
return;
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7.3 T5unsar Web Page dwSuiumwaslugrudoyanw

7.3.1 DBCommand.php

<?php

session_start();

$info = pathinfo($_SERVER['REQUEST_URI']);

$path="http://".$_SERVER['SERVER_NAME'].$info['dirname'];

if (empty($info['extension']))
$path.="/".$info['basename'];

?>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<link href="fileuploader.css" rel="stylesheet" type="text/css" media="all" />
<title>Untitled Documeht</title>
<style type="text/css">
#DBSelect { font-family: AngsanaUPC;
font-size: 30px;
font-weight: bolder;
color: #00F;
background-color: #CCC;
text-align: center;
margin: Opx;
padding: Opx;
}
#CreateDatabase {
font-family: AngsanaUPC;

font-size: 30px;
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<@

font-weight: bolder;

color: #00F;
background-color: #CCC;
text-align: center;

margin: Opx;

padding: Opx;
border-top~style: solid;
border-right~style: solid;
border-bottom-style: solid;

border-left-style: solid;

#SelectDB {
text-align: right;
font-family: AngsanaUPC;
font-size: 30px;
font-weight: bolder;

}

#Image #InputImage {
font-family: AngsanaUPC;
font-size: 30px;
font-weight: bolder;
color: #0O0OF;
background-color: #CCC;
text-align: center;
margin: Opx;

padding: Opx;

fapDivl {
position:absolute;

left:290px;
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top:820px;
width:494px;
height:155px;
z-index:1;
}
#JgPostForm fieldset legend {

text-align: left;

</style>

</head>

<body>

<label for="jumpmenu"></label>

<div>

<div id="DBSelect">

<form id="JgPostForm">

<fieldset>

<legend>@dengdeoya</legend>

<form id="form2" name="form2" method="post" action="" >

<select name="datafolder" id="datafolder" style="width:150px"

onchange="location.href='DBCommand.php?select='+thistvalue;">

<?php

@session start();

session_unset();

mysql connect ("localhost"™, "root™,"") or die(mysql_errox()):
mysgl select db("TCBIR");

$query="SELECT DBID,Name FROM groupdatabase";

Sresult = mysql query(S$query);

$checkValue = $_GET['select'];

while (Snt=mysql_ fetch array(Sresult))
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if ($checkValue == $nt[Name] || ScheckValue =="" )

{
echo "<option selected value = $nt[Name]>$nt[Name]</option>";
$checkValue = $nt[Name];
$checkValueID = $nt [DBID];

}else

echo "<option value = $nt[Name]>$nt [Name]</option>";

7>
</select>
</form>

<fieldset>

<p>tlounmadlugiudoya </p>

<div id="file-uploader">
<script src="fileuploader.js" language="javascriptl.l"></script>
<script>
function createUploader()
{
var uploader = new gq.FileUploader({
// pass the dom node (ex. $(selector)[0] for jQuery users)
eiement: document.getElementById('file~uploader'),
// path to server-side upload script. In our case server/php.php
action: 'php.php',
// additional data to send, name-value pairs
params: {

dataBaseSelect: <?php echo "'"."Scheckvalue"."'" 7>,
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dataBaseSelectID: <?php echo "'"."ScheckValueID"."'" 2>

//debug: true

e

window.onload = createUploader;
</script>
<script type="text/javascript">
var img id=0
var image = new Array()
document.gétElémentById('send').onclick=function()
{
img id++
var id="imgid"+img id
image = document.getElementById('file—uploader').value;

document.getElementById('div').innerHTML="<img id=""+id+""' src='"+image+""'

width=500px height=200px>"
}

</script>

</div>

</fieldset>

</form>

<fieldset>

<div id="CreateDatabase">
<div>

<p>uadugmdoyalnsi </p> -
<form id="forml" name="forml" method="post" action="Newtable.php">
<p>

<label for="Namedatabase">wjugwdoya : </label>

<input type="text" name="Namedatabase" id="Namedatabase" />

</p>
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<p>

<label for="Detailofdatabase">dayavesgmioya :</label>

ktextarea name="Detailofdatabase” id="Detailofdatabase" cols="45"

rows="5"></textarea>

</p>

<p>

<input type="submit" name="submit" id="submit" value="fufumsad" />
</p>

</form>

<p>&nbsp;</p>

</form> - .

</fieldset>

</body>
</html>

7.3.2 Php.php

<?php

require_once ('Connections/conn.php');
session_start();

/**

* Handle file uploads via XMLHttpRequest
*/

class qqUploadedFileXhr {

/**

* Save the file to the specified path
* @return boolean TRUE on success

*/

function save(Spath) {

Sinput = fopen("php://input", "r");
Stemp = tmpfile();

$realSize = stream copy to stream($input, Stemp);
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fclose($inpu;);

if ($realSize != $this->getSize()){
return false;

d

S$target = fopen($path, "w");

fseek(étemp, 0, SEEK SET);

stream copy to stream($temp, Starget);

fclose($target);

return true;

}

function getName () {

return $ GET['ggfile'];

}

function getSize() {

if (isset($~SERVER["CONTENT_LENGTH"])){
return (int)$_SERVER["CONTENT_LENGTH"];

} else {

throw new Exception('Getting content length is not supported.');

/**

* Handle file uploads via regular form post (uses the $_FILES array)

*/

class qqUploadedFileForm {

/**

* Save the file to the specified path

* @return boolean TRUE on success
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*/

function save($path) {

if(!move_uploaded_file($_FILES['qqfile']['tmp_name'], S$path)) {

return false;

return true;

}

function getName() {
return $_FILES['qqfile']['name'];

}

function getSize() ({
return $_FILES['qgfile']['size'];

}

class ggFileUploader {
private $allowedExtensions = array();
private $sizeLimit = 10485760;

private $file; . R

function _ construct(array $allowedExtensions = array(), $sizelLimit = 10485760) {

$allowedExtensions = array map("strtolower"”, $allowedExtensions);

$this->allowedExtensions = S$allowedExtensions;

Sthis->sizelimit = $sizelLimit;

$this->checkServerSettings () ;
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if (isset($_GET['qqfile'])) {
//do this part

Sthis->file = new gqUploadedFileXhr();
} elseif (isset($ FILES['ggfile'l)) {

$this->file

new gqqUploadedFileForm();
} else {

$this->file

false;

private function checkServerSettings () {

$postSize = $this->toBytes(ini_get ('post max_size'));

SuploadSize = $this->toBytes(ini_get('upload max filesize'));

if (SpostSize < $this->sizelimit || SuploadSize < $this->sizelLimit) {

$size = max(l, $this->sizeLimit / 1024 / 1024)

die("{'error':'increase post_max_size

$size'}");
}

}

private function toBytes(Sstr){
$val = trim(Sstr);
$last = strtolower($str[strlen($str)-17);
switch($last) {
case 'g': S$val *= 1024;
case 'ﬁ': S$val *= 1024;
case 'k': Sval *= 1024;
}
return $val;

}
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/**

* Returns array('success'=>true) or array('error'=>'error message')

oy

function handleUpload($uploadDirectory, $replaceOldFile = FALSE) {
if (lis_writable ($uploadDirectory)) {

return array('error' => "Server error. Upload directory isn't writable."); -

if (!S$this->file)({

return array('error' => 'No files were uploaded. ') ;

$size = $this->file->getSize();

if ($size == 0) {

return array('error' => 'File is empty');

if ($size > $this->sizelLimit) {

return array('error' => 'File is too large');

Spathinfo = pathinfo($this->file->getName (});

//filename
$filename = Spathinfo['filename'};
//echo $filename ;

//$filename

$pathinfo['filename'];

//$filename

md5 (unigid());

Sext = $pathinfo['extension'];
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if ($this->allowedExtensions &&

>allowedExtensions) ) {

of '.

$these = implode(', ', $this->allowedExtensions);

return array('error' => 'File has an invalid extension,

Sthese . '.");

if (tSreplaceOldFile) {

try {

$username_conn, $password conn);

/// don't overwrite previous files that were uploaded

!in array(strtolower (Sext), Sthis-

it should be one

while (file exists($uploadDirectory . $filename . '.!' Sext)) {
) $f%}ename .= rand (10, 99);
}
/*** connect to SQLite database ***/
$hostname conn = "localhost";
$database_conn = "ae";
Susername_conn = "root";
$password_conn = ",
$dbh = new PDO ("mysql:host=$hostname_conn;dbname=$database conn",

$dbh—>setAttribute(PDO::ATTR_ERRMODE, PDO: : ERRMODE EXCEPTION) ;

$dbh->beginTransaction();
$DBIDName = $_GET['dataBaseSelect'];
$DBIDvaluelD = $ GET['dataBaseSelectID'];

$fullFileNameWithPath = $uploadDirectory . $filename

SyamlFilePath = "yaml/". $filename . '.yaml';
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Scount _ = $dbh->exec ("INSERT INTO filedata (DBID, imagePath, yamlPath)
VALUES('$DBIDvalueID',’$fullFileNameWithPath','$yamlFilePath')");

if ($this->file->save($SuploadDirectory . $filename . '.' . Sext)){
Sreturn var = 0;
Sout = array():

Sexec = exec ("VgKmeanCalculate.exe ".S$fullFileNameWithPath."
".$yamlFilePath . " 60 30", Sout, $Sreturn_var);

if (Sreturn var < 0)
{
unl}nk($fullFileNameWithPath);
Sdbh->rollback();
$dbh = null;
return array({'error'=> 'Could not produce yaml file.');
}
$resultBool = $dbh->commit () ;
S$dbh = null;
return array('sﬁccess'=>true);
} else {
$dbh->rollback () ;
$dbh = null;
retﬁrn érr;y('error'=> 'Could not save uploaded file."

'The upload was cancelled, or server error encountered');

}
catch(?DOException Se)
{

$dbh->rollback();

$dbh = null;
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$allowedExtensions = array();
// max file size in bytes

$sizelLimit = 10 * 1024 * 1024;

$uploader = new ggFileUploader ($allowedExtensions, $sizelimit);

$DBIDName = $_GET['dataBaseSelect'];
$Class2 = "Image/allMix/";
$result = Suploader->handleUpload ($Class2);

echo htmlspecialchars(json_encode(sresult), ENT_NOQUOTES) ;
?>

7.4 11l5Un3u Web Page dmFusummmlugudoya

7.4.1 SearchInner.php
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.o0rg/TR/xhtmll/DTD/xhtmll-transitional.gdtd">
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<title>class.upload.php test forms</title>
<style>
fieldset {
width: 50%;
margin: 15px Opx 25px Opx;
padding: 15px;
}
legend {

font-weight: bold;

.button {
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text-align: right;
}
:button input {

font-weight: bold;

body {
background-color: #F96;

}

</style>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />

</head>

<body>

<hl>Color Image Retrieval System</hl>

<fieldset>

<legend>Image sample</legend>

<p>Pick up image to upload and press upload </p>

<form name="form2" enctype="multipart/form-data"

action="upload.php" />

<p><input type="file" size="32" name="my_field" value="" /></p>

method="post"

<p class="button"><input type="hidden" name="action" value="image" />

<input type="submit" name="Submit" value="upload to query" /></p>
</form>

<p>&nbsp; </p>

<p>&nbsp;</p>

</fieldset> -

</body>
</html>
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7.4.2 Retrieval.php

'<?php

session start();

error_reporting(E ALL);

// recieve namedata form select to query each folder

$DBIDValue = "null"”

// we first include the upload class, as we will need it here to deal with the

uploaded file

include('class.upload.php');

// retrieve eventual CLI parameters

$cli = (isset($argc) && Sargc > 1);

if ($cli) ({
if (isset(Sargv[1l])) $ GET['file'] = Sargv([l];
if (isset($Sargv(2])) $_GET['dir'] = Sargv[2];
if (isset($argv([3])) $ GET['pics'] = S$argv[3];

// set variables

$dir dest = (isset ($ GET['dir'}) 2 $_GET['dir'] : 'samplelmage');

$dir_pics = (isset($_GET['pics']) ? $ GET['pics'] :'§dir_dest);

if (!Scli) {

2>

<!DOCTYPE html PUBLIC "-//W3C//DTD - XHTML 1.0 Transitional//EN"

"http://www.w3.0rg/TR/xhtmll /DTD/xhtmll-transitional.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtml">
<meta http-equiv=Content-Type content="text/html; charset=utf-§">

<head>

91



<title>Color Image Retrieval System</title>
<style>
body {
}
fieldset {
width: 50%;
background: url(bg.gif);
margin: 15px Opx 25px Opx;

padding: 15px;

legend {

font-weight: bold;

fieldset img {
float: right;

}

fieldset p {
font-size: 70%;

font-style: italic;

.butten {-

text-align: right;

.button input {
font-weight: bold;

}

</style>

</head>

<body bgcolor="#FF6666">
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<hl>Color Image Retrieval System :: viewing images retrieve</hl>

<?php

}

'if ((isset (3_POST['action']) ? $_POST['action'] : (isset($ GET['action']) 2
$_GET['action'] : '')) == 'image') {

/] —=——mm—— IMAGE UPLOAD ~==-==———m—m

// we create an instance of the class, giving as argument the PHP object
// corresponding to the file field from the form

// All the uploads are accessible from the PHP object $_FILES

$handle = new Upload ($_FILES['my field']);

// then we-check if the file has been uploaded properly

// in its *temporary* location in the server (often, it is /tmp)

if (Shandle->uploaded) {

// yes, the file is on the server

// below are some example settings which can be used if the uploaded file is an

image.
// now, we start the upload 'process'. That’is, to copy the uploaded file
// from its temporary location to the wanted location
// It could be something like $handle—>Process('/home/www/my_uploads/');
$handle->Process ($dir dest);
// we check if everything went OK
if ($handie—>pro;éssed) {

// everything was fine !

echo '<fieldset>';

écho ' <legend>sample file uploaded with success</legend>";

echo ' <img src="'.$dir pics.'/' . $handle->file dst name . '" />';
$info = getimagesize ($handle->file dst_pathname) ;

echo ' link to the file : <a href="'.$dir pics.'/' . S$handle-

>file dst_name . '">' . $handle->file dst name . '</a><br/>';
echo '</fieldset>';

} else {
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// one error occured

echo '<fieldset>"';

echo ' <legend>file not uploaded to the wanted location</legend>';
echo ' Error: ' . S$handle->error . '';

echo '</fieldset>"';

// we delete the temporary files
Shandle-> Clean();

$return_var = 0;
$out = array():

Sexec = exec("VqRetrieval.exe ".$dir pics.'/' . $handle->file dst _name . " 60 30

1 127.0.0.1 root null ae $DBIDValue", $Sout, $return_var);
if($return var > 0)
foreach (Sout as $line) { // process array line by line

Spieces = explode("™;", $line);
$fileSplitPath = explode("/", Spieces[1]);
$countData = count ($fileSplitPath);
echo '<fieldset>';
echqu' <legend>Retrieve image score = '.Spileces[0].'</legend>"';
echo ' <img src="'. S$pieces[1l] . '" />';

$info = getimagesize($handle->file dst pathname):

echo ' link to the file : <a href="'.Spieces{l] . ''>'

$fileSplitPath[$countData-1] . '</a><br/>';
echo '</fieldset>';
}
} else {
echo '<fieldset>';
echo ' <legend>file not uploaded on the server</legend>':

echo ' Error: ' . $handle->error . '';
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echo '<!fieldset>';

if (1$cli) {
echo '<p><a href="Seachpage.html">do another test</a></p>';
?>
</body>
</html>
<?php

}
?>

95



BNA1TD1999 -

[1]
2]
3]

[4]
[5]

[6]
[7]
(8]

[9]

[10]

[11]
[12]

[13]

[14]

[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]

[23]

S.K. Chang and A. Hsu, “Image Information Systems: Where do we go from here?," IEEE
Trans. Knowl. Data Eng., vol. 4, no. 5, pp. 431-442, Oct. 1992.

H.T. Shen, B.C. Ooi, and K.L. Tan, “Giving Meanings to WWW Images," in Proc. ACM Int.
Multimedia Conf., 2000, pp. 39-48.

H. Tamura and N. Yokoya, “Image Database Systems: A Survey," Pattern Recognit., vol. 17,
no. 1, pp. 29-43, 1984.

R. Jain, Proc. US NSF Workshop Visual Information Management Systems, 1992.

A. E. Cawkill, “The British Library's Picture Research Projects: Image Word, and Retrieval," *
Advanced Imaging,Vol.8, No.10, pp.38-40, October 1993.

J. Dowe, “Content-based retrieval in multimedia imaging," In Proc. SPIE Storage and
Retrieval for Image and Video Database, 1993.

C. Faloutsos et al, “E_cient and e_ective querying by image content," Journal of intelligent
information systems, Vol.3, pp.231-262, 1994.

Y. Gong, H. J. Zhang, and T. C. Chua, “An image database system with content capturing and
fast image indexing abilities", Proc. IEEE International Conference on Multimedia
Computing and Systems, Boston, pp.121-130, 14-19 May 1994. _

H. J. Zhang, and D. Zhong, “A Scheme for visual feature-based image indexing," Proc. of
SPIE conf. on Storage and Retrieval for Image and Video Databases III, pp. 36-46, San Jose,
Feb. 1995.

B. Furht, S. W. Smoliar, and H.J. Zhang, “Video and Image Processing in Multimedia
Systems," Kluwer Academic Publishers, 1995.

Y. Rui, T. S. Huang, and S. F. Chang, “Image retrieval: current techniques, promising
directions and open issues," Journal of Visual Communication and Image Representation,
Vol.10, pp. 39-62, 1999.

AWM. Smeulders, M.Worring, S. Santini, A. Gupta, and R. Jain : “Content-based Image
Retrieval at the End of the Early Years,” IEEE Trans. Pattern Analysis and Machine
Intelligence, vol.22, no.12, pp.1349-1380, Dec. 2000.

A. Smeulders, T. Gevers, J. M. Geusebroek, and M. Worring, “Invariance in Content-Based
Retrieval,” :

H. Burkhardt, and S. Siggelkow, “Invariant features for discriminating between equivalence
classes," Nonlinear Model-based Image Video Processing and Analy51s John Wiley and
Sons, 2000.

J. D. Foley, A. van Dam, S. K. Feiner, and J. F. Hughes, Computer graphlcs principles and
practice, 2nd ed., Reading, Mass, Addison-Wesley, 1990. -

J. Huang, S.R. Kumar, M. Metra, W. J. Zhu, and R. Zabith, “Spatial color indexing and
applications," Intl J. Computer Vision, Vol.35, No.3, pp. 245-268, 1999.

J. Huang, et al., “Image indexing using color correlogram," IEEE Int. Conf. on Computer
Vision and Pattern Recognition, pp. 762-768, Puerto Rico, June 1997.

M. Ioka, “A method of defining the similarity of images on the basis of color information,"
Technical Report RT-0030, IBM Tokyo Research Laboratory, Tokyo, Japan, Nov. 1989.

A. K. Jain, Fundamental of Digital Image Processing, Englewood Cliffs, Prentice Hall, 1989.

E. Mathias, “Comparing the influence of color spaces and metrics in content-based image
retrieval,” Proceedings of International Symposium on Computer Graphics, Image
Processing, and Vision, pp. 371 -378, 1998.

G.Pass, and R. Zabith, “Comparing images using joint histograms," Multimedia Systems,
Vol.7, pp.234-240, 1999.

M. Stricker, and M. Orengo, “Similarity of color images," SPIE Storage and Retrieval for
Image and Video Databases III, vol. 2185, pp.381-392, Feb. 1995.

M.J. Swain and D.H. Ballard : “Color Indexing," Int'l J. Computer Vision, Vol.7, No.1, pp.
11-32 (1991)

96



[24] H.J. Zhang, et al, “Image retrieval based on color features: An evaluation study," SPIE Conf.
on Digital Storage and Archival, Pennsylvania, Oct. 25-27, 1995,

[25] M. Flickner, H. Sawhney, W. Niblack, J. Ashley, Q. Huang, B. Dom, M. Gorkani, J. Hafner,

, D. Lee, D. Petkovic, D. Steele, and P. Yanker, “Query by image and video content: The
QBIC system." IEEE Computer, Vol.28, No.9, pp. 23-32, Sept. 1995.

[26] W. Niblack et al., “Querying images by content, using color, texture, and shape," SPIE
Conference on Storage and Retrieval for Image and Video Database, Vol. 1908, pp.173-187,
April 1993. _

[27] G. Pass, and R. Zabith, “Histogram re nement for content-based image retrieval," IEEE
Workshop on Applications of Computer Vision, pp. 96-102, 1996.

[28] T. Gevers, and A.W.M.Smeulders, “Pictoseek: Combining color and shape invariant features
for image retrieval,” IEEE Trans. on image processing, Vol.9, No.1, pp102-119, 2000.

[29] G. D. Finlayson, “Color in perspective," IEEE Trans on Pattern Analysis and Machine
Intelligence, Vol.8, No. 10, pp.1034-1038, Oct. 1996.

[30] T. Gevers, and A. W. M. Smeulders, “Content-based image retrieval by viewpointinvariant
image indexing," Image and Vision Computing, Vol.17, No.7, pp.475-488, 1999.

[31] P. Brodatz, “Textures: A photographic album for artists & designers," Dover, NY, 1966.

[32] T. Chang, and C.C.J. Kuo, “Texture analysis and classi_cation with tree-structured wavelet
transform," IEEE Trans. on Image Processing, vol. 2, no. 4, pp. 429-441, October 1993.

[33] L. Daubechies, “The wavelet transform, time-frequency localization and signal analysis,"
IEEE Trans. on Information Theory, Vol. 36, pp. 961-1005, Sept. 1990.

[34] J. M. Francos. “Orthogonal decompositions of 2D random _elds and their applications in 2D
spectral estimation," N. K. Bose and C. R. Rao, editors, Signal Processing and its Application,
pp.20-227. North Holland, 1993.

[35] J. M. Francos, A. A. Meiri, and B. Porat, “A uni_ed texture model based on a 2d Wold like
decomposition," IEEE Trans on Signal Processing, pp.2665-2678, Aug. 1993.

[36] J. M. Francos, A. Narasimhan, and J. W. Woods, “Maximum likelihood parameter estimation
of textures using a Wold-decomposition based model," IEEE Trans. on Image Processing,
pp.1655-1666, Dec.1995.

[37] A.K.Jain, and F. Farroknia, “Unsupervised texture segmentation using Gabor filters," Pattern
Recognition, Vo0.24, No.12, pp. 1167-1186, 1991.

[38] A. Kankanhalli, H. J. Zhang, and C. Y. Low, “Using texture for image retrieval," Third Int.
Conf. on Automation, Robotics and Computer Vision, pp. 935-939, Singapore, Nov. 1994.

[39]1 W.J. Krzanowski, Recent Advances in Descriptive Multivariate Analysis, Chapter 2, Oxford
science publications, 1995. '

[40] A. Laine, and J. Fan, “Texture classification by wavelet-packet signatures;" IEEE Trans.
Pattern Analysis and Machine Intelligence, Vol. 15, No. 11, pp. 1186-1191, Nov. 1993.

[41] F. Liu, and R. W. Picard, “Periodicity, directionality, and randomness: Wold features for
image modeling and retrieval," IEEE Trans. on Pattern Analysis and Machine Learning, Vol.
18, No. 7, July 1996.

[42] W. Y. Ma, and B. S. Manjunath, “A comparison of wavelet features for texture annotation,"
Proc. of IEEE Int. Conf. on Image Processing, Vol. II, pp. 256-259, Washington D.C., Oct.
1995.

[43] S. G. Mallat, “A theory for multiresolution signal decomposition: the wavelet representation,”
IEEE Trans. Pattern Analysis and Machine Intelligence, Vol. 11, pp. 674-693, July 1989.

[44] B. S. Manjunath, and W. Y. Ma, “Texture features for browsing and retrieval of image data,"
IEEE Trans. on Pattern Analysis and Machine Intelligence, Vol. 18, No. 8, pp. 837-842, Aug.
1996.

[45] J. Mao, and A. K. Jain, \Texture classi_cation and segmentation using multiresolution
simultaneous autoregressive models," Pattern Recognition, Vol. 25, No. 2, pp. 173-188, 1992.

[46] T. Ojala, M. Pietikainen, and D. Harwood, \A comparative study of texture measures with
classification based feature distributions," Pattern Recognition, Vol.29, No.1, pp-51-59, 1996.

97



[47]

[48]
[49]

[50]

[51]
[52]
[53]
[54]
[55]

[56]

[57]

[58]
[59]

[60]

[61]

[62]
[63]
[64]
[65]
[66]
[67]
[68]

[69]

R. W. Picard, T. Kabir, and F. Liu, “Real-time recognition with the entire Brodatz texture
database," Proc. IEEE Int. Conf. on Computer Vision and Pattern Recognition, pp. 638-639,
New York, June 1993.

H. Tamura, S. Mori, and T. Yamawaki, “Texture features corresponding to visual perception,"
IEEE Trans. On Systems, Man, and Cybernetics, vol. Smc-8, No. 6, June 1978.

H. Voorhees, and T. Poggio, “Computing texture boundaries from images," Nature, 333:364-
367, 1988.

A. Pentland, R.W. Picard and S. Sclar, “Photobook: Content-Based Manipulation of Image
Databases," Proc. Storage and Retrieval for Image and Video Databases II, Vol. 2185, San
Jose, CA, USA February, 1994. :
J. G. Daugman, “Complete discrete 2D Gabor transforms by neural networks for image
analysis and compression," IEEE Trans. ASSP, vol. 36, pp. 1169-1179, July 1998.

J. E. Gary, and R. Mehrotra, “Shape similarity-based retriéval in image database systems,"
Proc. of SPIE, Image Storage and Retrieval Systems, Vol. 1662, pp. 2-8, 1992.

W. L Grosky, and R. Mehrotra, “Index based object recognition in pictorial data
management,”" CVGIP, Vol. 52, No. 3, pp. 416-436, 1990.

H. V. Jagadish, “A retrieval technique for similar shapes," Proc. of Int. Conf. on Management
of Data, SIGMOID91, Denver, CO, pp. 208-217, May 1991. _

D. Tegolo, “Shape analysis for image retrieval," Proc. of SPIE, Storage and Retrieval for
Image and Video Databases -II, no. 2185, San Jose, CA, pp. 59-69, February 1994,

E. M. Arkin, L.P. Chew, D..P. Huttenlocher, K. Kedem, and J.S.B. Mitchell, “An efficiently
computable metric for comparing polygonal shapes," IEEE Trans. Pattern Analysis and
Machine Intelligence, vol. 13, no. 3, pp. 209-226, 1991. '

S. Sclaro, and A. Pentland, “Modal matching for correspondence and recognition,”" IEEE
Trans. on Pattern Analysis and Machine Intelligence, Vol. 17, No. 6, pp. 545-561, June 1995.
K. Arbter, W. E. Snyder, H. Burkhardt, and G. Hirzinger, “Application of affine invariant
Fourier descriptors to recognition of 3D objects," IEEE Trans. Pattern Analysis and Machine
Intelligence, vol. 12, pp. 640-647, 1990.

H. Kauppinen, T. Seppnen, and M. Pietikinen, “An experimental comparison of
autoregressive and Fourier-based descriptors in 2D shape classification," IEEE Trans. Pattern
Anal. and Machine Intell., Vol. 17, No. 2, pp. 201-207, 1995.

E. Persoon, and K. Fu, “Shape discrimination using Fourier descriptors," IEEE Trans. Syst.,
Man, and Cybern., Vol. 7, pp. 170-179, 1977.

M. K. Hu, “Visual pattern recognition by moment invariants," in J. K. Aggarwal, R. O. Duda,
and A. Rosenfeld, Computer Methods in Image Analysis, IEEE computer Society, Los
Angeles, CA, 1977. S

L. Yang, and F. Algregtsen, “Fast computation of invariant geometric moments: A new
method giving correct results," Proc. IEEE Int. Conf. on Image Processing, 1994,

R. C. Veltkamp, and M. Hagedoorn, “State-of-the-art in shape matching," Technical Report
UU-CS-1999-27, Utrecht University, Department of Computer Science, Sept. 1999.

S. K. Chang, Q. Y. Shi, and C. Y. Yan, “Iconic indexing by 2-D strings," IEEE Trans. on
Pattern Anal. Machine Intell., Vol.9, No.3, pp. 413-428, May 1987.

S. K. Chang, E. Jungert, and Y. Li, “Representation and retrieval of symbolic pictures using
generalized 2D string", Technical Report, University of Pittsburgh, 1988. _

S. Y. Lee, and F. H. Hsu, “2D C-string: a new spatial knowledge representation for image
database systems," Pattern Recognition, Vol. 23, pp 1077-1087, 1990.

S. Y. Lee, M.C. Yang, and J. W. Chen, “2D B-string: a spatial knowledge representation for
image database system," Proc. ICSC'92 Second Int. computer Sci. Conf,, pp-609-615, 1992.
H. Samet, “The quadtree and related hierarchical data structures," ACM Computing Surveys,
Vol.16, No.2, pp.187-260, 1984.

V. N. Gudivada, and V. V. Raghavan, “Design and evaluation of algorithms for image
retrieval by spatial similarity," ACM Trans. on Information Systems, Vol. 13, No. 2, pp. 115-
144, April 1995.

98



[70] M. Stricker, and M. Orengo, “Color indexing with weak spatial constraint," Proc. SPIE Conf.
On Visual Communications, 1996.

[71] F. Guo, J. Jin, and D. Feng, “Measuring image similarity using the geometrical distribution of

_ image contents", Proc. of ICSP, pp.1108-1112, 1998.

[72] H. Wang, F. Guo, D. Feng, and J. Jin, “A signature for content-based image retrieval using a
geometrical transform," Proc. Of ACM MM'98, Bristol, UK, 1998.

[73] Y. Rui, T.S.Huang, and S. Mehrotra, “Content-based image retrieval with relevance feedback
in MARS," Proceedings of International Conference on Image Processing, Vol.2, pp. 815 -
818, 1997.

[74] W.Y.Ma, and B. S. Manjunath, “Edge ow: a framework of boundary detection and image
segmentation," IEEE Int. Conf. on Computer Vision and Pattern Recognition, pp. 744-749,

: Puerto Rico, June 1997.

[75] W.Y.Ma, and B. S. Manjunath, “Netra: A toolbox for navigating large image databases,"
Multimedia Systems, Vol.7, No.3, pp.:184-198, 1999.

[76] C. Carson, M. Thomas, S. Belongie, J. M. Hellerstein, and J. Malik, “Blobworld: A system
for region-based image indexing and retrieval," In D. P. Huijsmans and A. W. M. Smeulders,
ed. Visual Information and Information System, Proceedings of the Third International
Conference VISUAL99, Amsterdam, The Netherlands, June 1999, Lecture Notes in
Computer Science 1614. Springer, 1999.

[77] J. Hafner, H.S. Sawhney, W. Equitz, M. Flickner, and W. Niblack : “Efficient Color
Histogram Indexing for Quadratic Form Distance Functions", [EEE Trans. on Pattern
Analysis and Machine Intelligence, Vol.17, No. 7, pp.729-736 (July 1995)

[78] T. P. Minka, and R. W. Picard, “Interactive learning using a 'society of models', "IEEE Int.
Conf. on Computer Vision and Pattern Recognition, pp. 447-452, 1996.

[79] J.A. Catalan, and J.S. Jin, “Dimension reduction of texture features for image retrieval using
hybrid associative neural networks," IEEE International Conference on Multimedia and Expo,
Vol.2, pp. 1211 -1214, 2000. _

[80] N. Beckmann, et al, “The R*-tree: An efficient robust access method for points and
rectangles," ACM SIGMOD Int. Conf. on Management of Data, Atlantic City, May 1990.

[81] J. Vendrig, M. Worring, and A. W. M. Smeulders, “Filter image browsing: exploiting
interaction in retrieval," Proc. Viusl'99: Information and Information System, 1999.

[82] J. T. Robinson, “The k-d-B-tree: a search structure for large multidimensional dynamic
indexes," Proc. of SIGMOD Conference, Ann Arbor, April 1981. - :

[83] J. Nievergelt, H. Hinterberger, and K. C. Sevcik, “The grid file: an -adaptable symmetric
multikey file structure," ACM Trans. on Database Systems, pp. 38-71, March 1984.

[84] A. Vailaya, M. A. G. Figueiredo, A. K. Jain, and H. J. Zhang, “Image classification for
content-based indexing," IEEE Trans. on Image Processing, Vol.10, No.1, Jan. 2001.

[85] J. Assfalg, A. D. Bimbo, and P. Pala, “Using multiple examples for content-based retrieval,"
Proc. Int'l Conf. Multimedia and Expo, 2000.

[86] Y. Rui, T. S. Huang, M. Ortega, and S. Mehrotra, “Relevance feedback: a power tool for
interactive content-based image retrieval," IEEE Trans. on Circuits and Systems for Video
Technology, 1998.

[87] Y. Rui, et al, “A relevance feedback architecture in content-based multimedia information
retrieval systems," Proc of IEEE Workshop on Content-based Access of Image and Video

Libraries, 1997.

[88] J. Huang, S. R. Kumar, and M. Metra, “Combining supervised learning with color
correlograms for content-based image retrieval," Proc. of ACM Multimedia95, pp. 325-334,
Nov. 1997. ‘

[89] R.W. Picard and T. P. Minka, “Vision texture for annotation," Multimedia Systems: Special
Issue on Contentbased Retrieval, vol. 3, no. 1, pp. 3-14, 1995.

[90] T.V.Papathomas, T. E. Conway, I. J. Cox, J. Ghosn, M. L. Miller, T. P. Minka, and P. N.
Yianilos, “Psychophysical studies of the performance of an image database retrieval system,"
IS&T/SPIE Conf. on Human Vision and Electronic Imaging III, 1998.

99



[91] B.E. Rogowitz, T. Frese, J. Smith, C. A. Bouman, and E. Kalin, “Percpetual image similarity
experiments," IS&T/SPIE Conf. on Human Vision and Electronic Imageing III, 1998.

[92] I J. Cox, M. L. Miller, S. M. Omohundro, and P. N. Yianilos, “Pichunter: Bayesian relevance
feedback for image retrieval," in Intl. Conf. on Pattern Recognition, vol. 3, pp. 361-369, 25-

‘ 29 Aug., 1996

[93] B.S. Manjunath and W. Y. Ma, “Image indexing using a texture dictionary," in Proceedings
of SPIE Conference on Image Storage and Archiving System, Philadelphia, Vol. 2606, pp.
288-296, Oct., 1985

[94] W.Y.Ma and B. S. Manjunath, “Texture features and learning similarity," in Proc. IEEE
Conf. on Computer Vision and Pattern Recognition, pp. 425-430, 1996.

[95] Y.Rui, T. S. Huang, and S. Mehrotra, “Relevance Feedback Techniques in Interactive
Content-Based Image retrieval," in Proc. of IS&T SPIE Storage and Retrieval of
Images/Video Databases VI, EI'98, 1998.

[96] D. Daneels, D. Campenhout, W. Niblack, W. Equltz R. Barber, E. Bellon and F. Fierens,
“Interactive outlining: An improved approach using active contours," in Proc. SPIE Storage
and Retrieval for Image and Video Databases, 1993.

[97] J. R. Smith and S.-F. Chang, “An image and video search engine for the world-wide web," in
Proc. SPIE Storage and Retrieval for Image and Video Databases, 1997.

[98] Y.Rui, T. S. Huang, S. Mehrotra, and M. Ortega, Automatic matching tool selection using
relevance feedback in MARS, in Proc. of 2nd Int. Conf. on Visual Informatlon Systems,
1997.

[99] J.R. Smith and S.-F. Chang, “Visualseek: A fully automated content-based image query
system," in Proc. ACM Multimedia 96, 1996.

[100]R. Jain, “Workshop report: NSF workshop on visual information management systems," in
Proc. SPIE Storage and Retrieval for Image and Video Databases, 1993.

[101]R. Jain, A. Pentland, and D. Petkovic, “in NSF-ARPA Workshop on Visual Information
Management Systems," Cambridge, MA, June 1995.

[102]B. Cheng, “Approaches to image retrieval based on compressed data for multimedia database
systems," Ph.D. thesis, University of New York at Bu_alo, 1996.

[103]M. Ortega, Y. Rui, K. Chakrabarti, S. Mehrotra, and T. S. Huang, Supporting similarity
queries in MARS, in Proc. of ACM Conf. on Multimedia, 1997.

[104]R. Fagin and E. L. Wimmers, “Incorporating user preferences in multimedia queries," in Proc.
of Int. Conf. on Database Theory, 1997.

[105]J. P. Callan, W. B. Croft, and S. M. Harding, “The inquery retrieval system," in Proc. of 3rd
Int. Conf. on Database and Expert System Application, Sept. 1992.

[106]G. Salton and M. J. McGill, “Introduction to Modern Information Retrieval," McGraw-Hill,
New York, 1983.

[107]G. Salton and C. Buckley, “Term-weighting, approaches in automatic text retrieval,"
Information Processing and Management, 1988.

[108]W. M. Shaw, “Term-relevance computations and perfect retrieval performance," Information
Processing and Management, vol. 31, issue 4, pp. 491-498, Jul. 1995.

[109]C. Buckley and G. Salton, “Optimization of relevance feedback weights," in Proc. of
SIGIR9S, 1995.

[110]J. Allan, “Relevance feedback with too much data," in Proc. of SIGIR93, 1995.

[111]S. Mehrotra, Y. Rui, O.-B. Michael, and T. S. Huang, “Supporting content-based queries over
images in MARS," in Proc. of IEEE Int. Conf. on Multimedia Computing and Systems, 1997.

[112]R. K. Srihari, “Automatic indexing and content-based retrieval of captioned images," IEEE
Computer Magzine 28(9), 1995.

[113]J. R. Smith and S.-F. Chang, “Multi-stage classi_cation of images from features and related
text," in 4th Europe EDLOS Workshop, San Miniato, Italy, Aug. 1997.

[114] J. R. Smith and S.-F. Chang, “Enhancing image search engines in visual information
environments," in IEEE 1st Multimedia Signal Processing Workshop, June 1997.

100



[115] L J. Cox, M. L. Miller, S. M. Omohundro, and P. N. Yianilos, “Target testing and the
pichunter bayesian multimedia retrieval system,” in Advanced Digital Libraries Forum,
Washington, DC, May. .

[116] I J. Cox, M. L. Miller, S. M. Omohundro, and P. N. Yianilos, Pichunter: Bayesian relevance
feedback for image retrieval, in Intl. Conf. on Pattern Recognition.

[117] L J. Cox, M. L. Miller, T. P. Minka, and P. N. Yianilos, An optimized interaction strategy for
bayesian relevance feedback, in IEEE Conf. CVPR, 1998.

[118] M. Stricker and M. Swain : “The capacity of Color Histogram Indexing", Proc. Computer
Vision and Pattern Recognition, pp. 704-708 (1994)

[119] C. Theoharatos, N.A. Laskaris, G. Economou, and S. Fotopoulos : “A Generic Scheme for -
Color Image Retrieval Based on the Multivariate Wald-Wolfowitz Test", IEEE Trans. on
Knowledge and Data Engineering, Vol.17, No. 6, pp.808-819 (June, 2005)

[120] L. Mandic, S. Grgic, and M. Grgic : “Comparison of Color Difference Equations", 48th
International Symposium ELMAR-2006, pp.107-110 (Jun., 07-09, 2006)

[121] R. C. Prim : “Shortest connection networks and some generalizations", Bell Sys. Tech. J., .
pp.1389-1401 (1957) '

[122] J.H. Friedman and L.C. Rafsky : “Multivariate Generalizations of the Wolfowitz and
Smirnoy two-sample tests", Annals of Statistics, Vol.7, No.4, pp. 697-717 (July 1979)

[123] A. Wald and J. Wolfowitz : “On a Test Whether Two Samples Are from the Same
Population", Ann. Math. Statist., Vol.11, pp.147-162 (1940)

[124] “Recommendations on Uniform Color Spaces, Color Difference Equations, Psychometric
Color Terms", C.LE. Supplement No. 2 to CIE publication No. 15(E-131) 1971/(TC-1.3),
1978. References 87 ’

[125] Y. Linde, A. Buzo, and R. M. Gray : “An Algorithm for Vector Quantizer Design", IEEE
Trans. Commun., Vol.COM-28, pp.84-95 (1980)

[126] Corel Gallery 1 million, Corel Corp., Ontario, Canada.

[127] A. Abdullah and M. A. Wiering : “CIREC : Clustering Correlogram Image Retrieval and
Categorization using MPEG-7 Descriptors", Proceedings of the 2007 IEEE Symposium on
Computational Intelligence in Image and Signal Processing, pp. 431-437 (2007)

[128] S.P. Smith and A.K. Jain, “A Test to Determine the Multivariate Normality of a Data Set,"
IEEE Trans. on Pattern Analysis and Machine Intelligence, Vol.10, No.5, pp. 757-761, (Sept.
1988)

[129] Y. Rubner, J. Puzicha, C. Tomasi, and J.M. Buhmann, “Empirical Evaluation of Dissimilarity
Measures for Color and Texture," Computer Vision and Image Understanding, vol. 84, pp.
25-43,2001.

[130] http://www.cie.co.at/main/freepubs.html S

[131] S. Na and D. L. Neuho, “Bennett's Integral for Vector Quantizers," IEEE Trans. Information
Theory, vol. 41, no. 4, July 1995. .

[132] W.D. Wright, “The Historical and Experimental Background to the 1931 CIE System of -
Colorimetry," Golden Jubilee of Colour in the CIE, Bradford 1981.

[133] W.R. Bennett, “Spectra of Quantized Signals," Bell Syst. Tech. J., vol. 27, pp. 446-472, July
1948.

[134] A. Gersho, “Asymptotically optimal block quantization," IEEE Trans. Inform. Theory, vol.
IT-25, pp. 373-380, July 1979.

101





