#include "cv.h"
#include "highgui.h"

#include <stdio.h>

#ifdef EiC
#define WIN32
#endif

static CvMemStorage* storage = 0;

static CvHaarClassifierCascade* cascade = 0;
void detect_and draw( Ipllmage* image );

const char* cascade name =
"haarcascade_frontalface alt.xml";// \JGA 7325 2%

int main( int argc, char** argv )

{
CvCapture* capture = 0;
Iplimage *frame, *frame_copy = 0;
int optlen = strlen("--cascade=");

const char* input_name;

if( arge > 1 && stmemp(argv[1], "--cascade=", optlen ) ==0)

{ cascade name = argv[1] + optlen;
input_name = argc> 2 ? argv[2]: 0;

H

else

{

cascade_name = "E:\ Bl B HVEIE B A5 45 A LB RS0 BREE MARFE xml's/
SYH IR

input name =argc>17? argv[1]: 0;

cascade = (CvHaarClassifierCascade*)cvLoad( cascade name, 0, 0, 0 );

if( !cascade )/An R BATHRENIp o4, i AT
{
fprintf( stderr, "ERROR: Could not load classifier cascade\n" );
fprintf( stderr,
"Usage: facedetect --cascade=\"<cascade path>\" [filename|camera_index]\n" );

return -1;



}

storage = cvCreateMemStorage(0);

capture = cvCaptureFromCAM( !input_name ? 0 : input_name[0] - '0");//EEHU %A% &
if(! capture)// U A B A TEAG K AR SC AT

capture = cvCaptureFromAVI("#1 il .avi");
cvNamedWindow ( "result", 1);//f1 % & [

if( capture )
{
for(;;)
{
if( !cvGrabFrame( capture ))//MAEAZ Sk A U My
break;
frame = cvRetrieve Frame( capture )/ _F i PR )y
if( !frame )
break;
if( !frame_copy )
frame copy = cvCreatelmage( cvSize(frame->width, frame->height),
IPL_ DEPTH_8U, frame->nChannels );
if( frame->origin ==IPL_ORIGIN TL)
cvCopy( frame, frame_copy, 0 );
else
cvFlip( frame, frame copy, 0 );

detect_and draw( frame copy );

if( cvWaitKey( 10 )>=0)
break;

cvReleaselmage( &frame copy );

cvReleaseCapture( &capture );

}

else// BRI BT S A B $ 52k

{
const char* filename =  (char*)"Kill.jpg";/i5: A
Ipllmage* image = cvLoadlmage( filename, 1 );

if( image )
{

detect_and draw( image );



cvWaitKey(0);

cvReleaselmage( &image );

H
else
{
FILE* f= fopen( filename, "rt" );
if( £)
{
char buf[1000+1];
while( fgets( buf, 1000, f) )
{
int len = (int)strlen(buf);
while( len > 0 && isspace(buf[len-1]))
len--;
bufllen] ="\0";
image = cvLoadlmage( buf, 1);
if( image )
{
detect_and draw( image );
cvWaitKey(0);
cvReleaselmage( &image );
H
}
fclose(f);
H
}

cvDestroyWindow ("result");

return 0;

void detect and draw( Ipllmage* img )

static CvScalar colors[] =
{
{{0,0,255}},
{{0,128,255} },
{{0,255,255} },
{{0,255,0}},
{{255,128,0} },



{{255,255,0}},

{{255,0,0}},

{{255,0,255} }
35
double scale =1.3;
Ipllmage* gray = cvCreatelmage( cvSize(img->width,img->height), 8, 1 );
Ipllmage* small img = cvCreateImage( cvSize( cvRound (img->width/scale),

cvRound (img->height/scale)),
8,1);

int i

cvCvtColor( img, gray, CV_BGR2GRAY );
cvResize( gray, small img, CV_INTER LINEAR );
cvEqualizeHist( small img, small _img );

cvClearMemStorage( storage );

if( cascade )
{
double t = (double)cvGetTickCount();
CvSeq* faces = cvHaarDetectObjects( small_img, cascade, storage,
1.1, 2,
0/*CV_HAAR _DO_CANNY_PRUNING*/,
cvSize(30, 30) )y/ 4 MK 3& [B1H 7B A
A
t = (double)cvGetTickCount() - t;
printf( "detection time = %gms\n", t/((double)cvGetTickFrequency()*1000.) );
for(i = 0; i <(faces ? faces->total : 0); i++ )/4KBHTE .0, ORI AL Ky [ TE
{
CvRect* r = (CvRect*)cvGetSeqElem( faces, i );
CvPoint center;
int radius;
center.x = cvRound((r->x + r->width*0.5)*scale);
center.y = cvRound((r->y + r->height*0.5)*scale);
radius = cvRound((r->width + r->height)*0.25*scale);

cvCircle( img, center, radius, colors[i%§], 3, 8,0 );

cvShowImage( "result", img );
cvReleaselmage( &gray );
cvReleaselmage( &small img );
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CV_IMPL CvSeqg*

cvHaarDetectObjects( const CvArr* _img,
CvHaarClassifierCascade* cascade,
CvMemStorage* storage, double scale factor,

int min_neighbors, int flags, CvSize min_size )

int split_stage =2;

CvMat stub, *img = (CvMat*) img;
//[CvMat ZIHEHFE  *img=_img faEHCHAL A&

CvMat *temp = 0, *sum = 0, *tilted = 0, *sqsum = 0, *norm_img = 0, *sumcanny = 0,
*img_small =0;

CvSeq* seq=0;

CvSeq* seq2 = 0;
//CvSeq B KITTHE TSI

CvSeq* idx_seq =0;

CvSeq* result_seq=0;

CvMemStorage* temp_storage = 0;

CvAvgComp* comps = 0;

int i
#ifdef OPENMP

CvSeq* seq_thread[CV._MAX THREADS] = {0};

int max_threads = 0;
#endif

CV_FUNCNAME( “cvHaarDetectObjects” );

_ BEGIN_;



double factor;

int npass = 2, coi;
//npass=2

int do_canny pruning = flags & CV_HAAR DO_CANNY_ PRUNING;
//true fi§ canny 112 4b BE

if( !CV_IS HAAR CLASSIFIER(cascade) )
CV_ERROR( !cascade ? CV_StsNullPtr : CV _StsBadArg, “Invalid classifier
cascade” );
if( !storage )
CV_ERROR( CV_StsNullPtr, “Null storage pointer” );
CV_CALL(img = cvGetMat( img, &stub, &coi));
if( coi)
CV_ERROR( CV_BadCOl, “ COI is not supported 7 );
11— 25 A
if( CV_MAT DEPTH(img->type) !=CV _8U )
CV_ERROR( CV_StsUnsupportedFormat, “Only 8-bit images are supported” );
CV_CALL( temp = cvCreateMat( img->rows, img->cols, CV_8UC]1 ));
CV_CALL( sum = cvCreateMat( img->rows + 1, img->cols + 1, CV_32SC1 ));
CV_CALL( sqsum = cvCreateMat( img->rows + 1, img->cols + 1, CV_64FC1 ));
CV_CALL(temp_storage = cvCreateChildMemStorage( storage ));
#ifdef OPENMP
max_threads = cvGetNumThreads();

for(i =0; i <max_threads; i++ )

{
CvMemStorage* temp_storage thread;
CV_CALL( temp_storage thread = cvCreateMemStorage(0));
/ICV_CALL A&7, et .
CV_CALL( seq_thread[i] = cvCreateSeq( 0, sizeof(CvSeq), //ICvSeq

BRSNS b2

sizeof(CvRect), temp_storage thread ));
}
#endif
if( !cascade->hid_cascade )
CV_CALL(icvCreateHidHaarClassifierCascade(cascade) );
if( cascade->hid cascade->has_tilted features )

tilted = cvCreateMat( img->rows + 1, img->cols + 1, CV_32SC1 ); VEZiB ]
FERE EBAC 1 4 TIE
seq = cvCreateSeq( 0, sizeof(CvSeq), sizeof(CvRect), temp_storage ); /181 5 41
seq  HJE

seq2 = cvCreateSeq( 0, sizeof(CvSeq), sizeof(CvAvgComp), temp_storage ); 1B 7 4]
seq2  FRJEFNALRIT

result_seq = cvCreateSeq( 0, sizeof(CvSeq), sizeof(CvAvgComp), storage );  // £l & /3 71
result seq HEAIZLIT



if( min_neighbors ==0)
seq = result_seq;
if( CV_MAT_ CN(img->type)> 1)

{
c¢vCvtColor( img, temp, CV_BGR2GRAY );
//img % N K JE
img = temp;
H
if( flags & CV_HAAR SCALE IMAGE )
//flag && VLHLC K]
{
CvSize win_size0 = cascade->orig_ window _size;

//CvSize win_size0 K53 FZ UG
int use_ipp = cascade->hid_cascade->ipp _stages |=0 &&
icvApplyHaarClassifier 32s32f CIR p !=0; //TPP
PN
if( use_ipp )
CV_CALL( norm_img = cvCreateMat( img->rows, img->cols, CV_32FC1 ));
BRI 4 THIE.
CV_CALL( img_small = cvCreateMat( img->rows + 1, img->cols + 1, CV_8UC1 ));
INEREREAL BIETE K5+

for( factor = 1; ; factor *= scale factor )
/11 scale_factor 5 ZL UL
{

int positive = 0;
int X, y;

CvSize win_size = { cvRound(win_size0.width*factor),

cvRound(win_size0.height*factor) b
//winsize DREBATH] (P K factor £i7)
CvSize sz = { cvRound( img->cols/factor ), cvRound( img->rows/factor ) };
sz EIGATH) (4] factor fif) —~ Cvsize
CvSize sz1 = { sz.width - win_size0.width, sz.height - win_size0.height };

szl MG W 532484751

CvRectrectl = { icv_object win_border, icv_object win_border,

win_size0.width - icv_object win_border*2,
//icv_object win border (int) HJIH{EH=1
win_size0.height - icv_object win_border*2 };
IIFEJEAE rectl
CvMat imgl, suml, sqsuml, norml, tilted1, maskl;
/12 TIE R
CvMat* _tilted = 0;
if( szl.width <= 0 [| sz1.height <= 0 )

I1¥ s s N T3 98 ds - >k
break;



if( win_size.width < min_size.width || win_size.height < min_size.height ) 115
A B /N T8 % 1) mini_size 1B - >4k 4k
continue;
//ICV_8UCI hLsE X.
//#define CV_MAKETYPE(depth,cn) ((depth) + (((cn)-1) << CV_CN_SHIFT))
INRFE+ (en-1) /4% 3 47 depth, depth+8, depth+16, depth+24.

imgl = cvMat( szheight, sz.width, CV _8UCI1, img_small->data.ptr );
I/NEIFEREAL imgl  H il i

suml = cvMat( szheight+l, sz.width+1, CV_32SCl, sum->data.ptr );
/A TE+1 4 JETE 8 47 EZUBER G

sqgsuml = cvMat( sz.height+l, szwidth+1, CV_64FCl1, sqsum->data.ptr );
/K Bi+1 4 I 16 47
if( tilted )
{
tiltedl = cvMat( sz.height+1, sz.width+1, CV_32SCl, tilted->data.ptr ); //
Kgi+1 4 W3 8 47

_tilted = &tilted1;

/KB 4 TEIE 8 fir

}

norml = cvMat( szl.height, szl.width, CV_32FCl, norm img ?
norm_img->data.ptr: 0); //norml K% Jk 43-FR284T%) 4 G

maskl = cvMat( szl.height, szl.width, CV_8UCI1, temp->dataptr );
/fmask1 K J¥ [

cvResize( img, &imgl, CV_INTER_LINEAR );
/fimg REPEAR{E it 2] img]

cvintegral( &imgl, &suml, &sqsuml, _tilted );
IR B

if( use_ipp && icvRectStdDev _32s32f C1R p( suml.data.i, sum]1.step,

sqsum1.data.db, sqsum1.step, norm1.data.fl, norm1.step, szl, rectl )< 0)

use_ipp =0;
if( use_ipp )
/I ipp=true  (intel A4 B 55 1) oA 207
{
positive = mask1.cols*mask1.rows;
//mask1 K355 - >positive
cvSet( &maskl, cvScalarAll(255) );

//mask1 WRAE Ny 255
for(i = 0; 1 <cascade->count; i++ )
{
if( icvApplyHaarClassifier 32s32f CIR p(suml.data.i, suml.step,
norml.data.fl, norm1.step, mask1.data.ptr, mask1.step,
sz1, &positive, cascade->hid_cascade->stage classifier[i].threshold,

cascade->hid cascade->ipp_stages[i]) < 0)



use_ipp = 0;
//ipp=false;

break;
}
if( positive <=0
break;
}
H
if( luse ipp )
/1R ipp=false
{
cvSetImagesForHaarClassifierCascade( cascade, &suml, &sqsuml, 0, 1. );
for(y =0, positive = 0; y < szl.height; y++ )
for(x =0; x < szl.width; x++)
{
mask1.data.ptr[maskl.step*y + x| =
cvRunHaarClassifierCascade( cascade, cvPoint(x,y), 0 ) > 0;
N WIS
positive += mask1.data.ptr[mask1.step*y + x];
}
H
if( positive >0)
{
for(y =0; y < szl .height; y++)
for(x =0; x < szl.width; x++)
if( maskl.data.ptr[maskl.step*y +x] !=0)
{
CvRect obj_rect = { cvRound(y*factor), cvRound(x*factor),
win_size.width, win_size.height };
cvSeqPush( seq, &obj_rect );
/I VEFCHR T 2 seq H
}
H
H
}
else
/\(flag && VLHL &)
{

cvintegral( img, sum, sqsum, tilted );
if( do_canny pruning )
{

sumcanny = cvCreateMat( img->rows + 1, img->cols + 1, CV_32SCl1 );
HANE A canny 312k
cvCanny( img, temp, 0, 50, 3 );



}

cvintegral( temp, sumcanny );

if( (unsigned)split_stage >= (unsigned)cascade->count ||

cascade->hid cascade->is_tree )

{
split_stage = cascade->count;
npass = 1;
H
for( factor = 1; factor*cascade->orig window_size.width < img->cols - 10 &&
//VE
factor*cascade->orig_window _size.height < img->rows — 10;
factor *= scale factor)
{
const double ystep = MAX( 2, factor );
CvSize win_size = { cvRound( cascade->orig_window _size.width * factor ),
cvRound( cascade->orig_window _size.height * factor )};
CvRectequ rect={0,0,0,0 };
nt *p0 =0, *pl =0, *p2 =0, *p3 = 0;
int *pg0 =0, *pql =0, *pq2 =0, *pq3 = 0;
int pass, stage offset = 0;
int stop_height = cvRound((img->rows — win_size.height) / ystep);
if( win_size.width < min_size.width | win_size.height < min_size.height )
/1A H
continue;
cvSetlmagesForHaarClassifierCascade( cascade, sum, sqsum, tilted, factor );
JAUNLY

cvZero( temp );

/152 temp A

if( do_canny_pruning )

//canny 1 A5

{

equ_rect.x = cvRound(win_size.width*0.15);
equ_rect.y = cvRound(win_size.height*0.15);
equ_rect.width = cvRound(win_size.width*0.7);

equ_rect.height = cvRound(win_size.height*0.7);

p0 = (int*)(sumcanny->data.ptr + equ_rect.y*sumcanny->step) + equ_rect.x;
pl = (int*)(sumcanny->data.ptr + equ_rect.y*sumcanny->step)
+equ_rectx +equ_rect.width;

p2 = (int*)(sumcanny->data.ptr + (equ_rect.y +

equ_rect.height)*sumcanny->step) + equ_rect.x;

p3 = (int*)(sumcanny->data.ptr + (equ_rect.y +

equ_rect.height)*sumcanny->step)

+equ_rectx +equ_rect.width;



pq0 = (int*)(sum->data.ptr+ equ_rect.y*sum->step) + equ_rect.x;
pql = (int*)(sum->data.ptr + equ_rect.y*sum->step)
+equ_rectx +equ_rect.width;

pq2 = (int*)(sum->data.ptr + (equ_rect.y + equ_rect.height)*sum->step) +

equ_rect.x;
pq3 = (int*)(sum->data.ptr+ (equ_rect.y + equ_rect.height)*sum->step)
+equ_rectx +equ_rect.width;
}
cascade->hid _cascade->count = split_stage;
1554

for( pass = 0; pass < npass; pass++)

{
#ifdef OPENMP
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// Usage: DetectFaces <imagefilename>

#include <stdio.h>

#include "cv.h"

#include "highgui.h"

// *** Change this to your install location! ***

//*********************************************

#define OPENCV_ROOT "C:/Program Files/OpenCV"

//*********************************************



void displayDetections(Ipllmage * pIlnplmg, CvSeq * pFaceRectSeq, char* FileName);

int main(int argc, char** argv)

// variables

Ipllmage * pInplmg = 0;

CvHaarClassifierCascade * pCascade = 0; // the face detector

CvMemStorage * pStorage = 0; // memory for detector to use

CvSeq * pFaceRectSeq; // memory-access interface

//usage check

if(arge <2)

printf("Missing name of image file!\n"

"Usage: %s <imagefilename>\n", argv[0]);

exit(-1);

// initializations

pInpImg = (argc > 1) ? cvLoadlmage(argv[l], CV_LOAD_ IMAGE_COLOR) : 0;

pStorage = cvCreateMemStorage(0);

pCascade = (CvHaarClassifierCascade *)cvLoad

((OPENCV_ROOT"/data/haarcascades/haarcascade frontalface default.xml"),

0,0,0);

// validate that everything initialized properly



if( !'pInplmg || !pStorage || !pCascade )

printf("Initialization failed: %s\n",

('pInpImg)? "can't load image file" :

(!pCascade)? "can't load haar-cascade -- "

"make sure path is correct" :

"unable to allocate memory for data storage", argv[1]);

exit(-1);

// detect faces in image

pFaceRectSeq = cvHaarDetectObjects

(pInpImg, pCascade, pStorage,

1.1, // increase search scale by 10% each pass

3, // merge groups of three detections

CV_HAAR DO CANNY_PRUNING, // skip regions unlikely to contain a face

cvSize(40,40)); // smallest size face to detect = 40x40

// display detected faces

displayDetections(pInplmg, pFaceRectSeq, argv[1]);

// clean up and release resources

cvReleaselmage(&plnplmg);

if(pCascade) cvReleaseHaarClassifierCascade(&pCascade);

if(pStorage) cvReleaseMemStorage(&pStorage);



return 0;

void displayDetections(Ipllmage * pInplmg, CvSeq * pFaceRectSeq, char* FileName)

const char * DISPLAY WINDOW = "Haar Window";

int i

// create a window to display detected faces

cvNamedWindow (DISPLAY WINDOW, CV_WINDOW_AUTOSIZE);

// draw a rectangular outline around each detection

for(i=0;i<(pFaceRectSeq? pFaceRectSeq->total:0); i++ )

CvRect* r = (CvRect*)cvGetSeqElem(pFaceRectSeq, i);

CvPoint ptl = { r->x, r->y };

CvPoint pt2 = { r->x + r->width, r->y + r->height };

cvRectangle (pInpImg, pt1, pt2, CV_RGB(0,255,0), 3, 4, 0);

cvSetlmageROI(pInpImg, *r);

//char* FileName = argv[1];

Ipllmage* dst = cvCreatelmage( cvSize(92,112), pInpImg->depth, pInpImg->nChannels);

cvResize(pInplmg, dst, CV_INTER _LINEAR);

strcat(FileName,".pgm");

cvSavelmage(FileName, dst);



// display face detections
cvShowImage(DISPLAY WINDOW, plnplmg);
cvWaitKey(0);

cvDestroyWindow (DISPLAY WINDOW);
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