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Pre-Lab

#include <opencv2/ core / core . hpp>
#include <opencv2/ imgproc/ imgproc . hpp>
#include <opencv2/ ob jde t e c t / ob jde t e c t . hpp>
#include <opencv2/ h ighgu i / h ighgu i . hpp>

#include <iostream>
#include <s t r i ng>
#include <vector>

using namespace cv ;
using namespace std ;

Mat detectFace ( const Mat &image , Ca s c ad eC l a s s i f i e r &faceDetec to r ) ;
void r e s i z eFac e (Mat &fa c e ) ;
void addToDataSet (Mat &data , vector<s t r i ng> &labe l s , Mat &newData , vector<s t r i ng> &newLabels ) ;

int main ( )
{

// Set up face de t e c t o r
Cas c ad eC l a s s i f i e r f a c eDete c to r ;
i f ( ! f a c eDete c to r . load ( ” l b p c a s c a d e f r o n t a l f a c e . xml” ) )
{

c e r r << ”ERROR: Could not load c l a s s i f i e r cascade ” << endl ;
return −1;

}

Mat image ;
Mat f a c e ;
s t r i n g name ;

Mat samples ;
vector<s t r i ng> l a b e l s ;

// Brad P i t t
image = imread ( ”BradPitt . jpg ” , 1 ) ;
name = ”Brad P i t t ” ;

f a c e = detectFace ( image , f a c eDetec to r ) ;
r e s i z eFac e ( f a c e ) ;
samples . push back ( f a c e . c l one ( ) . reshape ( 1 , 1 ) ) ;
l a b e l s . push back (name ) ;
imshow ( ” f a c e ” , f a c e ) ;
waitKey ( ) ;

// Nico las Cage
image = imread ( ”NicolasCage . jpg ” , 1 ) ;
name = ”Nico la s Cage” ;

f a c e = detectFace ( image , f a c eDetec to r ) ;
r e s i z eFac e ( f a c e ) ;
samples . push back ( f a c e . c l one ( ) . reshape ( 1 , 1 ) ) ;
l a b e l s . push back (name ) ;
imshow ( ” f a c e ” , f a c e ) ;
waitKey ( ) ;

// Arnold Schwarzenegger
image = imread ( ”ArnoldSchwarzenegger . jpg ” , 1 ) ;
name = ”Arnold Schwarzenegger ” ;

f a c e = detectFace ( image , f a c eDetec to r ) ;
r e s i z eFac e ( f a c e ) ;
samples . push back ( f a c e . c l one ( ) . reshape ( 1 , 1 ) ) ;
l a b e l s . push back (name ) ;
imshow ( ” f a c e ” , f a c e ) ;
waitKey ( ) ;

// Cl i ve Owen
image = imread ( ”CliveOwen . jpg ” , 1 ) ;
name = ”Cl ive Owen” ;
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f a c e = detectFace ( image , f a c eDetec to r ) ;
r e s i z eFac e ( f a c e ) ;
samples . push back ( f a c e . c l one ( ) . reshape ( 1 , 1 ) ) ;
l a b e l s . push back (name ) ;
imshow ( ” f a c e ” , f a c e ) ;
waitKey ( ) ;

// Matt Damon
image = imread ( ”MattDamon . jpg ” , 1 ) ;
name = ”Matt Damon” ;

f a c e = detectFace ( image , f a c eDetec to r ) ;
r e s i z eFac e ( f a c e ) ;
samples . push back ( f a c e . c l one ( ) . reshape ( 1 , 1 ) ) ;
l a b e l s . push back (name ) ;
imshow ( ” f a c e ” , f a c e ) ;
waitKey ( ) ;

// cout << samples . rows << ” ” << samples . c o l s << end l ;
//Mat newSamples = samples . c lone ( ) ;
// vector<s t r ing> newLabels = l a b e l s ;
//addToDataSet ( samples , l a b e l s , newSamples , newLabels ) ;
// cout << samples . rows << ” ” << samples . c o l s << end l ;

Fi l eS to rag e f s ;

// Save Data to xml

f s . open ( ” 5623851. xml” , F i l eS to rag e : :WRITE) ;

f s << ” samples ” << samples ;
f s << ” l a b e l s ” << l a b e l s ;

f s . r e l e a s e ( ) ;

// Load Data from xml
f s . open ( ” 5623851. xml” , F i l eS to rag e : :READ) ;

f s [ ” samples ” ] >> samples ;
f s [ ” l a b e l s ” ] >> l a b e l s ;

f s . r e l e a s e ( ) ;

cout << samples . rows << ” ” << samples . c o l s << endl ;
cout << l a b e l s . s i z e ( ) << endl ;
return 0 ;

}

Mat detectFace ( const Mat &image , Ca s c ad eC l a s s i f i e r &faceDetec to r )
{

vector<Rect> f a c e s ;
f a c eDete c to r . de t e c tMu l t iS ca l e ( image , f ace s , 1 . 1 , 2 , 0 |CV HAAR SCALE IMAGE, S i z e (30 , 3 0 ) ) ;

i f ( f a c e s . s i z e ( ) == 0)
{

c e r r << ”ERROR: No Faces found” << endl ;
return Mat ( ) ;

}

i f ( f a c e s . s i z e ( ) > 1)
{

c e r r << ”ERROR: Mult ip l e Faces Found” << endl ;
return Mat ( ) ;

}

//Mat de t e c t ed = image . c lone ( ) ;
// f o r ( unsigned i n t i = 0; i < f a c e s . s i z e ( ) ; i++)
//{
// r e c t ang l e ( de tec ted , f a c e s [ i ] . t l ( ) , f a c e s [ i ] . br ( ) , Sca lar (255 ,0 ,0 ) ) ;
//}
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//imshow(” face s de t e c t ed ” , de t e c t ed ) ;
//waitKey ( ) ;

return image ( f a c e s [ 0 ] ) . c l one ( ) ;
}

void r e s i z eFac e (Mat &fa c e )
{

r e s i z e ( face , face , S i z e ( 2 00 , 2 00 ) ) ;
}

void addToDataSet (Mat &samples , vector<s t r i ng> &labe l s , Mat &newSamples , vector<s t r i ng> &newLabels )
{

i f ( samples . c o l s != newSamples . c o l s )
{

c e r r << ”ERROR: Cannot add 2 data s e t s o f d i f f e r e n t s i z e ” << endl ;
return ;

}

for (unsigned int i = 0 ; i < newSamples . rows ; i++)
{

samples . push back ( newSamples . row ( i ) . c l one ( ) ) ;
l a b e l s . push back ( newLabels [ i ] ) ;

}
}
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Lab

#include <opencv2/ core / core . hpp>
#include <opencv2/ cont r i b / con t r ib . hpp>
#include <opencv2/ml/ml . hpp>
#include <opencv2/ h ighgu i / h ighgu i . hpp>

#include <iostream>
#include <s t r i ng>
#include <vector>

using namespace cv ;
using namespace std ;

void addToDataSet (Mat &data , vector<s t r i ng> &labe l s , Mat &newData , vector<s t r i ng> &newLabels ) ;
Mat norm 0 255 (Mat s r c ) ;
s t r i n g recogn izeFace (Mat input , Mat samples , vector<s t r i ng> l a b e l s ) ;

int main ( )
{

Mat samples ;
vector<s t r i ng> l a b e l s ;

F i l eS to rag e f s ;

f s . open ( ” 5623851. xml” , F i l eS to rag e : :READ) ;

f s [ ” samples ” ] >> samples ;
f s [ ” l a b e l s ” ] >> l a b e l s ;

f s . r e l e a s e ( ) ;

// Add Data s e t s us ing code from the pre−l a b
// cout << ” s i z e be f o r e add : ” << samples . rows << ” ” << samples . c o l s << end l ;
//Mat newSamples = samples . c lone ( ) ;
// vector<s t r ing> newLabels = l a b e l s ;
//addToDataSet ( samples , l a b e l s , newSamples , newLabels ) ;
// cout << ” s i z e a f t e r add : ” << samples . rows << ” ” << samples . c o l s << end l ;

// Perform PCA
PCA pca ( samples , noArray ( ) , CV PCA DATA AS ROW, samples . rows − 1 ) ;

// V i sua l i z e Mean
Mat meanFace = pca .mean ;
meanFace = norm 0 255 (meanFace . reshape ( 3 , 2 0 0 ) ) ;
imshow ( ”meanFace” , meanFace ) ;
waitKey ( ) ;

// V i sua l i z e Eigenfaces
for (unsigned int i = 0 ; i < pca . e i g env e c t o r s . rows ; i++)
{

Mat e i g en f a c e ;
e i g en f a c e = pca . e i g env e c t o r s . row ( i ) . c l one ( ) ;
e i g en f a c e = norm 0 255 ( e i g en f a c e . reshape ( 3 , 2 0 0 ) ) ;
//applyColorMap ( e igen face , e i gen face , COLORMAP JET) ;

imshow ( format ( ” e i g e n f a c e %d” , i ) , e i g en f a c e ) ;
waitKey ( ) ;

}

// Pro jec t a l l samples in to the Eigenspace
pca . p r o j e c t ( samples , samples ) ;
// cout << samples . rows << ” ” << samples . c o l s << end l ;

// ID face s
for ( int i = 0 ; i < 5 ; i++)
{

s t r i n g name = recogn izeFace ( samples . row ( i ) . c l one ( ) , samples , l a b e l s ) ;
cout << ”name = ” << name << endl ;

}
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return 0 ;
}

void addToDataSet (Mat &samples , vector<s t r i ng> &labe l s , Mat &newSamples , vector<s t r i ng> &newLabels )
{

i f ( samples . c o l s != newSamples . c o l s )
{

c e r r << ”ERROR: Cannot add 2 data s e t s o f d i f f e r e n t s i z e ” << endl ;
return ;

}

for (unsigned int i = 0 ; i < newSamples . rows ; i++)
{

samples . push back ( newSamples . row ( i ) . c l one ( ) ) ;
l a b e l s . push back ( newLabels [ i ] ) ;

}
}

Mat norm 0 255 (Mat s r c )
{

// Create and return normalized image :
Mat dst ;
switch ( s r c . channe l s ( ) )
{
case 1 :

cv : : normal ize ( src , dst , 0 , 255 , NORMMINMAX, CV 8UC1 ) ;
break ;

case 3 :
cv : : normal ize ( src , dst , 0 , 255 , NORMMINMAX, CV 8UC3 ) ;
break ;

default :
s r c . copyTo ( dst ) ;
break ;

}
return dst ;

}

s t r i n g recogn izeFace (Mat input , Mat samples , vector<s t r i ng> l a b e l s )
{

Mat l ab e l I dx ;
for (unsigned int i = 0 ; i < l a b e l s . s i z e ( ) ; i++)
{

l a b e l I dx . push back ( ( int ) i ) ;
}

CvKNearest∗ knn = new CvKNearest ( samples , l a b e l I dx ) ;

int id = ( int ) ( knn−>f i n d n e a r e s t ( input , 1 ) ) ;

return l a b e l s [ id ] ;
}
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