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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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UNAN 7.

Tdsunsn

7.1 Tdsunsu 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 ,C1 ,C2;

} centerDouble;

typedef struct{

float CO ,Cl1 ,C2;

} centerFloat;

#pragma once
class VQ_KmeanKDTree

{
public:
VQ_KmeanKDTree(void);
~VQ_KmeanKDTree(void);
void setDatalmageBGR(Mat &srcimg);
void setDatalmageBGROpenCV(Mat &srclmg,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 &srclmg,Mat &pointSamples);
void prepareDataWithOutUnique(Mat &srclmg,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: :setDatalmageBGROpenCV(Mat &srclmg,bool isUnique)

{
if (isUnique)

this->prepareDataWithUnique(srclimg, this->pointSamples);
}else

{
}

this->prepareDataWithOutUnique(srclmg, this->pointSamples);

}

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

int lenghtPixel = srclmg.rows * srcimg.cols;

vector<int> vectorIntTemp(lenghtPixel);

Matlterator_<Vec3b> it = srclmg.begin<Vec3b>(),it end =
srclmg.end<Vec3b>();

int tempRGBint;
for(int i=0; it !'= it_end; ++it,++i)

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

}

// unique process using STL

sort( vectorintTemp.begin(), vectorintTemp.end() );

vectorIntTemp.erase( unique( vectoriIntTemp.begin(), vectorintTemp.end() ),
vectoriIntTemp.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 1=0; it != it _end; ++it,++i)

{
intBGR = vectoriIntTemp[i];
Cit)[0] = saturate_cast<uchar>(intBGR & mask);
Cit)[1] = saturate_cast<uchar>((intBGR>>8) & mask);
Cit)[2] = saturate_cast<uchar>((intBGR>>16) & mask);
}

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

//return pointSamples;

}

void VQ_KmeanKDTree: :prepareDataWithOutUnique(Mat &srclmg,Mat &pointSamples)
{
//Mat pointSamples;
srclimg.convertTo(pointSamples, CV_32FC3,1.0/255.0,0.0);
pointSamples = pointSamples.reshape(3, srclmg.rows*srclmg.cols);
//return pointSamples;

}
void VQ_KmeanKDTree: :setDatalmageBGR(Mat &srclmg)
{
int lenghtPixel = srcimg.rows * srclmg.cols;
this->vectorPixelColorAll.resize(lenghtPixel);
uchar* data = (uchar *) srclmg.data;
int IntBRG;
for (int i =0;i<lenghtPixel;i++)
{
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: :prepare2Double(void)

{
int nPts = vectorPixelColorAll.size();
this->vectorDoubleUniquePixelRGB.resize(nPts);
int IintBGR;
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;

}

void VQ_KmeanKDTree: :prepare2FloatForOpenCV(void)
{

((double) (intBGR &

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

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

int nPts = vectorPixelColorAll_.size();
this->vectorFloatUniquePixelRGB.resize((nPts*3));

int IntBCGR;
int mask = 255;
for (int j = 0; J < nPts; j++) {
intBGR = vectorPixelColorAll[j];
this->vectorFloatUniquePixelRGBL(J*3)]1 = ((float)(intBGR &
mask))/255.0F;
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this->vectorFloatUniquePixelRGB[ (j*3+1)] ((float) ((intBGR>>8) &

mask))/255.0F;
this->vectorFloatUniquePixelRGB[ (j*3+2)]

mask))/255.0F;
}

}

void VQ_KmeanKDTree: :openCVKmeanskExecute(int cluster,int loopNumber)

{

((float) ((intBGR>>16) &

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);
Matlterator_<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] = tempRGBiInt;
}
cout << "non unique number :" << vectorIntTemp.size() << endl;

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

vectoriIntTemp.end() );
cout << "unique number :'" << vectoriIntTemp.size() << endl;

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

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

int intBGR;
int mask = 255;
for(int i=0; it != it _end; ++it,++i)

{
intBGR = vectoriIntTemp[i];
Cit)[0] = saturate_cast<uchar>(intBGR & mask);
Cit)[1] = saturate_cast<uchar>((intBGR>>8) & mask);
Cit)[2] = saturate_cast<uchar>((intBGR>>16) & mask);
}

Mat pointSamples;

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

Mat_<int> clusters(pointSamples.size(), CV_32SCl);

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

//Mat_<int> clusters(points.size(), CV_32SC1l);

//cv::Mat centers(cluster_count,1,CV_32FC3);

cv::Mat centers;

//kmeans(pointSamples, cluster_count,
clusters,cvTermCriteria(CV_TERMCRIT_EPS+CV_TERMCRIT_ITER, HloopNumber, 1.0), 1,
KMEANS_PP_CENTERS, &centers);
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kmeans(pointSamples, cluster_count,
clusters,cvTermCriteria(CV_TERMCRIT_EPS+CV_TERMCRIT_ITER, loopNumber, 1.0), 1,
KMEANS_PP_CENTERS, &centers);

centers = centers.reshape(3, cluster_count);

Matlterator_<Vec3f> itf
Matlterator_<Vec3f> itf_end

centers.begin<Vec3t>();
centers.end<Vec3f>();

for(int 1=0; itf = itf _end; ++itfF,++1) {
cout << (*ithH)[0] << " ";
cout << (*ithH)[1] << " ";
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_32SC1l);

// (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, 1.0), 1,
KMEANS_PP_CENTERS, &centers);

//kmeans(pointSamples, cluster_count,
clusters,cvTermCriteria(CV_TERMCRIT_EPS+CV_TERMCRIT_ITER, loopNumber, 1.0), 1,
KMEANS_USE_INITIAL_LABELS, &centers);

cv::kmeans(pointSamples, cluster_count,
clusters,cvTermCriteria(CV_TERMCRIT_EPS+CV_TERMCRIT_ITER, loopNumber, 0.5), 1,
KMEANS PP_CENTERS, &this->centerCluster);

this->centerCluster = this->centerCluster.reshape(3, cluster_count);
Matlterator_<Vec3f> itf = this->centerCluster.begin<Vec3f>();
Matlterator_<Vec3f> itf_end = this->centerCluster.end<Vec3f>();

this->eachClusterCount = cv::Mat_<float>(cluster_count,1,CV_32FCl);

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

Matlter