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T opencv H use B LR EREF

HE# TAE: /R1SHE opency EFEFIHN L, FFAE&F S, WHOCH, 1ib FEHS
ER ve b, WEWE—TRGHEARE, XRXITEMAY 7, HFRIATHH
NEAUE, AMEBATEE T

AT AT WIN32 2545 4 1) TR CameraUSB, EH & —AN c+Io X4, BARHD :

#include “cxcore.h”
#include “cvcam. h”

#include “windows.h”
#tinclude “highgui.h”
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void callback (IplImage* image) ;

int main()

{
int ncams=cvcamGetCamerasCount ( ) ;//i& [ 0] LAV o] I E4% S 5 H
HWND MyWin;

/) WERSEME
cveamSetProperty (0, CVCAM PROP ENABLE, CVCAMTRUE); //i&E#5— 1%
3k
//camera

cvcamSetProperty (0, CVCAM PROP RENDER, CVCAMTRUE); //We’ 11
render stream

/] FEAA

[/ RERIE—AE O, JEHE DR ID Z7ERR MyWin HE X

// MyWin 2% 1 HWND (2570

MyWin=(HWND) cvGetWindowHandle (“CameralUSB window”) ;

cvcamSetProperty (0, CVCAM PROP WINDOW, &MyWin) ; // Selects a
window for

//video rendering
/ /1B 8RR B0 Ak 3 A — 1o
cvcamSetProperty (0, CVCAM PROP CALLBACK, callback) ;

cveamInit ( ) ;

cveamStart () ;

// AEREF 46 TAE

cvilaitKey (0) ;

cvcamStop ( ) ;

cveamExit ( ) ;

return 0;

}
[/ AE G A 2 A KT 2

void callback (IplImage* image)

{
IplImage* imagel = image;
int i, j;

assert (image) ;

for (i=0; i<imagel->height; i+=10)
{
for (j=(imagel->widthStep) *i;
j<(imagel->widthStep)*(i+1) ;
jt=imagel->nChannels)

{
imagel—>imageDatal j] = (char)255;



|
o

imagel—>imageDatal j+1] =
imagel—>imageDatal j+2]

Il
o

}

TR

HT opency KRN RBL B RE

SCHLLIRE: [FINREEPIEE USB G ke, JFios, BAEARADIRE (Rdi /e
SEORAF L, RSN, ARSI o PIRBUAUL T, IR, BRI
(g

#include <cvcam. h>
#include <cv.h>
#tinclude <highgui. h>
#include “stdio.h”
#include <windows. h>

void StereoCallback (IplImage *framel, IplImage *frame2) ;
void onMousel (int Event, int x, int y, int flags, void *param) ;
void onMouse2(int Event, int x, int y, int flags, void *param) ;

IplImage *imagel, *image?2;

char *strleft[4]={"1eftl.bmp”, "1eft2. bmp”, “1eft3. bmp”, "left4. bmp”} ;
char
*strright[4]={"rightl. bmp”, “right2. bmp”, “right3. bmp”, “right4. bmp”} ;

void main ()

{
HWND CaptureWindowl=0; //AWR{EHAT
HWND CaptureWindow2=0;

//int ncams=cvcamGetCamerasCount () ; //3REURAZ LN, X HEAF AL
/ /RO TEAE B 2R e A =k

int *CameraNumber

int nSelected = cvcamSelectCamera (&CameraNumber) ;
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/* /) IKE G

imagel=cvCreatelmage (cvSize (320, 240), IPL DEPTH 8U, 1) ;
image2=cvCreatelmage (cvSize (320, 240), IPL DEPTH 8U, 1) ;

*/

//FEE G
imagel=cvCreatelmage (cvSize (320, 240), IPL DEPTH 8U, 3) ;
image2=cvCreatelmage (cvSize (320, 240), IPL DEPTH 8U, 3) ;

LI AT 3L S8

cvNamedWindow (“cvcaml Window”, 1) ;
CaptureWindowl=(HWND) cvGetWindowHandle (“cvcaml

Window”) ;

cvcamSetProperty (CameraNumber[0], CVCAM PROP ENABLE,
CVCAMTRUE) ;

cvcamSetProperty (CameraNumber [0], CVCAM PROP RENDER,
CVCAMTRUE) ;

cvcamSetProperty (CameraNumber [0], CVCAM PROP_WINDOW,
&CaptureWindowl) ;
// cvSetMouseCallback (“cvcaml Window”, onMousel, 0) ;

cvNamedWindow (“cvcam2 Window”, 1) ;
CaptureWindow2=(HWND) cvGetWindowHandle (“cvcam2

Window”) ;

cvcamSetProperty (CameraNumber[1], CVCAM PROP ENABLE,
CVCAMTRUE) ;

cvcamSetProperty (CameraNumber[1], CVCAM PROP RENDER,
CVCAMTRUE) ;

cvcamSetProperty (CameraNumber[1], CVCAM PROP_ WINDOW,
&CaptureWindow?2) ;
// cvSetMouseCallback (“cvcam?2 Window”, onMouse2, 0) ;

/ARG Sk R0
cvcamSetProperty (CameraNumber [0], CVCAM STEREO CALLBACK, (void#)&S
tereoCallback) ;

// JAENIET
cveamInit () ;
cvcamStart () ;
cvSetMouseCallback (“cveaml Window”, onMousel, 0) :
cvSetMouseCallback (“cveam2 Window”, onMouse2, 0) :
cvilaitKey (0) ;

cveamStop () ;
free (CameraNumber) :



cveamExit () ;
cvDestroyWindow (“cveaml Window”) ;
cvDestroyWindow (“cveam2 Window”) ;

}

void StereoCallback (IplImage* framel, IplImage *frame2)
{

/* / /G ¥ K B AR AT 2 image
cvCvtColor (framel, imagel, CV_RGB2GRAY) ;
cvCvtColor (frame2, image2, CV RGB2GRAY) ;

*/

// ¥ NENR 24 R A2 B image H 1% BRI EUIX A F AFAE 7] @t
// cvCopy (framel, imagel) ;

// cvCopy (frame2, image2) ;
imagel=cvClonelmage (framel) ;

image2=cvCloneImage (frame2) ;

/ /R L) R B e

cvFlip(imagel, imagel, 0) ;

cvFlip(image2, image2, 0) ;

}

void onMousel (int Event, int x, int vy, int flags, void *param)

{

static int num=0;
if (Event==CV_EVENT LBUTTONDOWN)
{
if (num==4) num=0; // R 72 [l € & X TIRAF 4 K, N T AERERRFARE
WENER
cvcamPause () ;
/| G ARAT
cvSavelmage (strleft[num], imagel) ;
// cvSavelmage (strright [num], image2) ;
// cvSavelmage (“left. bmp”, imagel) ;
// cvSavelmage (“right. bmp”, image2) ;

}
if (Event==CV_EVENT RBUTTONDOWN)
{

cvcamResume () ;

num+t+t;

}
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void onMouse2(int Event, int x, int vy, int flags, void *param)

{

static int num=0;
if (Event==CV_EVENT LBUTTONDOWN)
{
if (num==4) num=0; // R /& [E 2 2 X T RA7 4 5k Fr, 8 T AERR R AR T

WEMNER
cvcamPause () ;
/ U ARAT
// cvSavelmage (strleft[num], imagel) ;

cvSavelmage (strright [num], image2) ;
// cvSavelmage (“left. bmp”, imagel) ;
// cvSavelmage (“right. bmp”, image?2) ;

}
if (Event==CV_EVENT RBUTTONDOWN)
{

cvcamResume () ;

num+t+t;

}

REBUR AR F AR SRS B v B2 P

SRR RIET opency [, MEREBERMARU T, ELEEERY AT wind2 I
GFLF, BIRH 0K T,

/* FEF4: drawing..c

Dhfig: &R OpenCV 1R 21 D fe
*/

#include “cv.h”

#include “highgui.h”

#include <stdlib.h>

#include <stdio. h>

#tdefine NUMBER 100

#tdefine DELAY 5

char wndname[] = “Drawing Demo”;



i

CvScalar random color (CvRNG* rng) //BA%L cvRNG HJUnAbBENLEAE plias Hix
[FHORAS, RNG FEMLEA A e
{

int icolor = cvRandInt (rng); //PA%L cvRandInt iR [A1345) 5341 B K6
Ml 32-bit EFFSEMEIFER RNG R

return CV_RGB (icolor&255, (icolor>>8)&255, (icolor>>16)&255); //
BlE —MNERE
}

int main( int argc, charxk argv )
{
int line type = CV_AA; // change it to 8 to see non-antialiased
graphics
int 1i;
CvPoint ptl, pt2; //&T Z4EBIB AR A
double angle;
CvSize sz; //HICHE RN, DR R MR
CvPoint ptt[6];
CvPoint* pt[2];
int arr[2];
CvFont font;
CvRNG rng;
int width = 1000, height = 700;
int width3 = width*3, height3 = height*3;
CvSize text size;
int ymin = 0;
// Load the source image
IplImage* image = cvCreatelmage ( cvSize (width, height), 8, 3 ):
IplImage* image?2;

// Create a window

cvNamedWindow (wndname, 1 )

cvZero( image ); //#define cvZero cvSetZero void
cvSetZero( CvArr* arr ); arr EREZTHA

cvShowImage (wndname, image) ;

rng = cvRNG ((unsigned)-1) ;
pt[0] = &(ptt[0]);
pt[1] = &(pttl3]);

arr[0] = 3;
arr[1] = 3;

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

{
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ptl. x=cvRandInt (&rng) % width3 - width;

ptl. y=cvRandInt (&rng) % height3 — height;

pt2. x=cvRandInt (&rng) % width3 - width;

pt2. y=cvRandInt (&rng) % height3 — height;

cvLine( image, ptl, pt2, random color (&rng),
cvRandInt (&rng) %10, line_type, 0 );//ZHIEREMNA BEILEE

cvShowImage (wndname, image) ;

cvWaitKey (DELAY) ;

}

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

{
ptl. x=cvRandInt (&rng) % width3 - width;
ptl. y=cvRandInt (&rng) % height3 — height;
pt2. x=cvRandInt (&rng) % width3 - width;
pt2. y=cvRandInt (&rng) % height3 — height;

cvRectangle ( image, ptl, pt2, random color (&rng),
cvRandInt (&rng) %10-1, line type, 0 );//2flfaiHe. Fi EHLANEE WA
ViV

cvShowImage (wndname, image) ;

cvWWaitKey (DELAY) ;

}

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

{
ptl. x=cvRandInt (&rng) % width3 - width;
ptl. y=cvRandInt (&rng) % height3 — height;
sz.width =cvRandInt (&rng)%200;
sz. height=cvRandInt (&rng) %200;
angle = (cvRandInt (&rng)%1000)*0. 180;

cvEllipse ( image, ptl, sz, angle, angle — 100, angle + 200,
random color (&rng),
cvRandInt (&rng)%10-1, line type, 0 );//BRA% cvEllipse HRZH| & H T
— a7 EE (AR 1 I A [ s T
cvShowImage (wndname, image) ;
cvWaitKey (DELAY) ;
}

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

{
pt[0][0]. x=cvRandInt (&rng) % width3 - width;
pt[0][0]. y=cvRandInt (&rng) % height3 — height;



pt[0][1]. x=cvRandInt (&rng) % width3 - width;
pt[0]J[1]. y=cvRandInt (&rng) % height3 - height;
pt[0][2]. x=cvRandInt (&rng) % width3 - width;
pt[0][2]. y=cvRandInt (&rng) % height3 — height;
pt[1][0]. x=cvRandInt (&rng) % width3 - width;
pt[1][0]. y=cvRandInt (&rng) % height3 — height;
pt[1][1]. x=cvRandInt (&rng) % width3 - width;
pt[1][1]. y=cvRandInt (&rng) % height3 — height;
pt[1][2]. x=cvRandInt (&rng) % width3 - width;

pt[1][2].

y=cvRandInt (&rng)

height3 — height;

Q000 _ wrz -&E
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cvPolyLine( image, pt, arr, 2, 1, random color (&rng),
cvRandInt (&rng) %10, line type, 0 );//BAZ%X cvPolyLine Z:fill—Taj BE 0 EK
E2 S NEA ]S

cvShowImage (wndname, image) ;

cvWaitKey (DELAY) ;

}

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

{

pt[0][0]. x=cvRandInt (&rng) % width3 - width;
pt[0][0]. y=cvRandInt (&rng) % height3 - height;
pt[0][1]. x=cvRandInt (&rng) % width3 - width;
pt[0][1]. y=cvRandInt (&rng) % height3 - height;
pt[0][2]. x=cvRandInt (&rng) % width3 - width;
pt[0][2]. y=cvRandInt (&rng) % height3 - height;
pt[1][0]. x=cvRandInt (&rng) % width3 - width;
pt[1][0]. y=cvRandInt (&rng) % height3 - height;
pt[1][1]. x=cvRandInt (&rng) % width3 - width;
pt[1][1]. y=cvRandInt (&rng) % height3 - height;
pt[1][2]. x=cvRandInt (&rng) % width3 - width;

ptl1][2].

y=cvRandInt (&rng)

height3 — height;

cvFillPoly( image, pt, arr, 2, random color (&rng),
line type, 0);//BR#L cvFillPoly FT-— A HM 22 A0 T 40 50 P R i 1 X 480N
BEATIHTE
cvShowImage (wndname, image) ;
cvWWaitKey (DELAY) ;
}

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

{
ptl. x=cvRandInt (&rng) % width3 - width;
ptl. y=cvRandInt (&rng) % height3 — height;
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cvCircle( image, ptl, cvRandInt (&rng)%300,
random color (&rng),
cvRandInt (&rng)%10-1, line type,
0)://B%L evCirele ISR BF— 4 & B R 1T
cvShowImage (wndname, image) ;

cvWaitKey (DELAY) ;
}

for (i = 1; i< NUMBER; i++)

{
ptl. x=cvRandInt (&rng) % width3 - width;
ptl. y=cvRandInt (&rng) % height3 — height;

cvInitFont ( &font, cvRandInt (&rng) % 8,
(cvRandInt (&rng)%100) *0. 05+0. 1,
(cvRandInt (&rng)%100) *0. 05+0. 1,
(cvRandInt (&rng) %5) *0. 1, cvRound (cvRandInt (&rng)%10),
line type );//FAREMIWIGEAN. . AL cvRound, cvFloor, cvCeil H—Fh A\
TV NV S B e B B . cvRound IR [BI RS HU B T 1 B BUE

cvPutText ( image, “Northeast Petroleum University!”, ptl,

&font, random color (&rng)) ;//fE K& NN LA

cvShowImage (wndname, image) ;
cvWWaitKey (DELAY) ;

}

cvInitFont ( &font, CV _FONT HERSHEY COMPLEX, 3, 3, 0.0, 5,
line type );

cvGetTextSize ( “Opencv forever!”, &font, &text size, &ymin );//

BEE AT R SCAS [ 58 LA R

ptl.x = (width - text size.width)/2;
ptl.y = (height + text size.height)/2;
image2 = cvClonelmage (image) ;

for( i =0; i < 255; i++)
{
cvSubS ( image2, cvScalarAll (i), image, 0 )://BR%l cvSubS
MIEEH B AN TR IR E N E
cvPutText ( image, “shentuhongfeng forever!”, ptl,
&font, CV_RGB(255,1,1));
cvShowImage (wndname, image) ;
cvWaitKey (DELAY) ;



// Wait for a key stroke; the same function arranges events

processing
cvilaitKey (0) ;
cvReleaselmage (&image) ;
cvReleaselmage (&image?) ;
cvDestroyWindow (wndname) ;

return O;

}
BORKE: Kby

BB x#% (BRERNEH, HRER)
WHEAT, ARERT
AT

#include<stdio. h>
#include<math. h>
#include<cv. h>
#include<highgui. h>

int main(int argc, char* argvl[])
{
IplImage* img=0;
int height, width, step, channels;
UCHAR* data;
int 1, j, k;
if (argc<2)
{
printf ("Usage: Invimage<image—file—name>\n\7”) ;
exit(0) ;
}
img=cvLoadImage (argv[1]) ;
if(!img)
{

printf(“Could not load image file:%s\n”, argv[l]);

exit(0) ;
}
height=img—>height;
width=img—>width;
step=img—>widthStep;
channels=img—>nChannels;
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Rk © uml.orgen



data= (UCHAR*) img—>imageData;
printf ("Processing a%d*%d image with %d
channels\n”, height, width, channels) ;

cvNamedWindow (“mainWin”, CV.WINDOW AUTOSIZE) ;
cvMoveWindow ("mainWin”, 100, 100) ;

for (i=0;i<height;i++)
for (j=0; j<width; j++)
for (k=0;k<channels;k++)
datali*step+j*channels+k]=255-datali*step+jkchannels+k];

cvShowImage (“mainWin”, img) ;
cviaitKey (0) ;
cvReleaselmage (&img) ;
return 0;

}

B B S e

BB IR A, AL txt SO, 38 txt STRIPT A4 ool — MR ZEE K
Fi e B RSP A% 2

HARIRIEE 2 Jpg B9, txt B bmp HY

I, iE847-cmd-cd #F2|/RE) H%- Convert. exe 1. jpg 2. bmp @475t AEE K]
% 1. jpg ¥4k 2. bmp [

PR

/* FEFF44: convert.c

Dhfg:  FGA& rFE #

*/

#include <cv.h>

#include <highgui.h>

#include <stdio. h>

int main( int argc, charxk argv )

{

IplImage* src;

// —1: the loaded image will be loaded as is (with number of channels
depends on the file).

if(arge !'= 3)

{

Q000 _ wrz -&E
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printf ("CONV: Image format convertion, support
JPG, BMP, TIF, PNG, PPM\n”) ;
printf ("Usage: conv srcImage dstImage\n”);
return 0;
}
if( ( strstr(argv[l],”. jpg”)==NULL
& strstr(argv[1l],”. bmp”)==NULL
&& strstr(argv[l],”. tif”)==NULL
& strstr(argv[l],”.png”)==NULL
& strstr(argv[1l],”. ppm”)==NULL )
|| ( strstr(argv[2],”. jpg”)==NULL
&& strstr(argv[2],”.bmp”)==NULL
&& strstr(argv([2],”. tif”)==NULL
&& strstr(argv[2],”.png”)==NULL
&& strstr(argv(2],”.ppm”)==NULL )) //strstr(a, b)HIHERAELE a Tl
WEEHZGH b A, . . BA N NULL
{
printf ("WARNING: CONV only support JPG, BMP, TIF, PPM, TGA and
PPM\n”) ;
}

else {
if ( (src=cvLoadImage (argv[1], -1))!=0 ) {
cvSavelmage ( argv([2], src):
cvReleaselmage (&src) ;
printf (“\n Convert successfully.\n”);

printf ("\n¥k* Read or write image fails ¥k \n”);

return O;

}
RILT AN

JERI jpg BB A 102KB #5480/ bmp JE 2R 549KB » IS ATREFEIX A bmp
R jpg XA 81KB. X E VAR T
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]

/%

R4 FR: laplace. c

Dige: MHAZR L EE AV SCHF R4S 2R, XA AT 1 ki, - HY 45
R

*/

#include “cv.h”

#tinclude “highgui.h”

#include <ctype. h>

#include <stdio. h>

int main( int argc, char¥x argv )
{
IplImage* laplace = 0;
IplImage* colorlaplace = 0;
IplImage* planes[3] = { 0, 0, 0 }; // ZAE&I
CvCapture* capture = 0;

// NS AU A AT AT AR P, W8 AVI SR, A4 ab
M
// AVT OSBRI, WERA R w i N &, A4 A MEAZ L3R EL
// IR
if(argc==1 || (argc ==2 && strlen(argv[1]) == 1 && isdigit (argv[1][0])))
capture = cvCaptureFromCAM( arge == 2 ? argv[1][0] -0’
0);
else if( argc == 2 )
capture = cvCaptureFromAVI ( argv[l] );

if ( !capture )

{
fprintf (stderr, “Could not initialize capturing...\n”);
return —1;

}
cvNamedWindow( “Laplacian”, 0 );

[/ JEMFEE, BB sk E AR
for(;;)
{
IplImage* frame = O;
int 1i;
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frame = cvQueryFrame ( capture );

if( !frame )
break;

if ( !laplace )
{
for( i =0; i <3; i++)
planesli] =
cvCreatelmage ( cvSize (frame—>width, frame—>height), 8, 1 ):
laplace = cvCreateImage ( cvSize (frame—>width, frame—>height),
IPL_DEPTH_16S, 1 );
colorlaplace =
cvCreatelmage ( cvSize (frame—>width, frame—>height), 8, 3 ):
}
cvCvtPixToPlane ( frame, planes[0], planes[1], planes[2],
0);
for( i =0; i< 3; i++)
{
cvLaplace( planes[i], laplace, 3 ); // 3:
aperture size
cvConvertScaleAbs ( laplace, planes[il, 1, 0); //
planes[] = ABS(laplace)
}
cvCvtPlaneToPix ( planes[0], planes[1], planes[2], 0,
colorlaplace ) ;
colorlaplace—>origin = frame—>origin;

cvShowImage (“Laplacian”, colorlaplace );

if( cvWaitKey (10) >= 0 )
break;
}
cvReleaseCapture ( &capture ) ;
cvDestroyWindow (“Laplacian”) ;
return 0;

X H Canny & 7T &R0

#include “cv.h”
#include “highgui.h”
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char wndname[] = “Edge”;

”

char tbarname[] = “Threshold”;
int edge thresh = 1;

IplImage *image = 0, *cedge = 0, *gray = 0, *edge = 0;

// FESERERZEI) callback BRI

void on trackbar(int h)

{
cvSmooth ( gray, edge, CV BLUR, 3, 3, 0 );
cvNot ( gray, edge );

/) R BE UG AT 1A S ar il

cvCanny (gray, edge, (float)edge thresh, (float)edge thresh*3, 3);
cvZero( cedge );

// copy edge points

cvCopy ( image, cedge, edge ):

// EonEIg

cvShowImage (wndname, cedge) ;

}

int main( int argc, charxk argv )
{

char* filename = argc == 2 ? argv[l] : (char*)”fruits. jpg”;

if( (image = cvLoadImage( filename, 1)) == 0 )
return -1;

// Create the output image
cedge = cvCreatelmage (cvSize (image—>width, image—>height),
IPL _DEPTH 8U, 3):

/] PR O EUR e 3 K FE AR

gray = cvCreatelmage (cvSize (image—>width, image—>height),
IPL DEPTH 8U, 1);

edge = cvCreatelmage (cvSize (image—>width, image—>height),
IPL DEPTH 8U, 1);

cvCvtColor (image, gray, CV BGR2GRAY) ;

// Create a window
cvNamedWindow (wndname, 1) :

// create a toolbar
cvCreateTrackbar (tbarname, wndname, &edge thresh, 100,
on trackbar) ;
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// Show the image

on trackbar (1) ;

// Wait for a key stroke; the same function arranges events
processing

cvilaitKey (0) ;

cvReleaselmage (&image) ;

cvReleaselImage (&gray) ;

cvReleaselImage (&edge) ;

cvDestroyWindow (wndname) ;

return 0;

/st AR R )RR R U B

1. cvSmooth, HpREAEN:

cvSmooth ( const void* srcarr, voidk dstarr, int smoothtype, int paraml,
int param?2, double param3 )

cvSmooth BREL FIME F X B S S PO ik G Fig . H, srcarr A A K
% dstarr N ER

paraml T IFERAIER S — D24 paran2 TP IFERERE A8 N R paran2

R0, NMZRREHRN paraml) ;

param3 Je XM 5 B S8 bR 2

Z ) smoothtype f& B G-I VAL R, TEMFIE LA LU b

CV_BLUR_NO_SCALE: fiij B ANy R AR [ 508 , RIXS BN R &K AE paraml X param2

AR A .

CV_BLUR: X% EAE paraml X param? B3R F MR A #: 1/
(paraml?param?2) -

CV_GAUSSIAN: Xf E&HE474% K /N A paraml X param2 F B85 .

CV_MEDIAN: XJEUEZEATAL K/NA paraml X paraml B -FAEIEE (KL AHE T
(DI

CV BILATERAL: XUJalyEdk, RIFHXLA 3x3 M, EEWE N paraml, FA%E

N param?.

2. void cvNot(const CvArr* src, CvArr* dst) ;

PREL cvNot O 2% sre HIEE— T BN — U, AR RIRSG dst.
Rk, —ME N 0x00 1 8 fir FUG S # L i 1) Ox£f, TIE A 0x83 1t EIG S 4 i
5 0x7co

3. void cvCanny( const CvArr* image, CvArr* edges, double
thresholdl, double threshold2, int aperture size=3 );

KA Canny SHEMEA S el

image

PN



Q000 _ wrz -&E
Rk © uml.orgen

edges
WML ER
thresholdl
B BIE
threshold2

50 ABIE

aperture size

Sobel HL¥ AR/

4. void cvCopy ( const CvArr* src, CvArr* dst, const CvArr* mask=NULL ) ;
TEAF XA R B /T, RUZIH cvCreatelmage () —ZRAI R EUE I — BN,
IRJEAEIHZE dst,

cvCopy 2488 src FHIEIEE HI2] dst FINAEH .

5. cvCreateTrackbar

817 trackbar I EISMEITE €M E L.

int cvCreateTrackbar ( const char* trackbar name, const char* window name,
int* value, int count, CvTrackbarCallback on change )

trackbar name

BB EE ) trackbar 445,

window name

&I AF, XE B AR AR trackbar B4,

value

BAARE, CRER RO E . XN B E G B A E
count

WAL E R KME. &/ME—HZ 0.

on_change

BRI AL B DR I iz, A FH B BRI FR BT o XA BRI IZ A A N void
Foo (int) ;

N A Bl R A, IXAME T BATCN NULL.

PAEL cvCreateTrackbar 8 & I 44 F A6 B R A trackbar (HFHal & 1%
#) , ¥8EH trackbar f B[R,

It HARE 2 trackbar fo7 B4 5O BB FH B 1B s 4. #8EE trackbar
R RFERR E B I T .

*/

R

JF R
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VA

#include <stdio. h>
#include “cv.h”
#include “highgui.h”
#tdefine max corners 100

int main( int argc, char¥x argv )

{
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int cornerCount=max corners;

CvPoint2D32f corners[max corners];
IplImage *srclImage = 0, *graylmage = 0, *cornersl = 0, *corners2

int 1i;

CvScalar color = CV RGB(255, 0, 0) ;

char* filename = argc == 2 ? argv[l] : (char*)”pic3.png”; // V&
AR AR

cvNamedWindow ( “image”, 1); // create HighGUI window with
name ”image”

//Load the image to be processed
srcImage = cvlLoadImage (filename, 1);

graylImage = cvCreatelmage (cvGetSize (srcImage), IPL DEPTH 8U, 1);

//copy the source image to copy image after converting the format
cvCvtColor (srclmage, graylmage, CV BGR2GRAY) ;

//create empty images of same size as the copied images
cornersl= cvCreatelmage (cvGetSize (srcImage), IPL DEPTH 32F, 1);
corners2= cvCreatelmage (cvGetSize (srcImage), IPL DEPTH 32F, 1);

cvGoodFeaturesToTrack (graylmage, cornersl,
corners?, corners,
&cornerCount, 0. 05,
5,
0,
3, // block size
0, // not use harris
0.4 );

printf (“num corners found: %d\n”, cornerCount) ;

// draw circles at each corner location in the gray image and
//print out a list the corners
if (cornerCount>0)

{
for (i=0; i<cornerCount; i++)
{
cvCircle (srcImage, cvPoint ((int) (cornersli]. x),
(int) (corners([il.y)), 6,
color, 2, CV AA, 0);
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cvShowImage ( “image”, srclmage );

cvReleaselmage (&srcImage) ;
cvReleaselmage (&grayImage) ;
cvReleaselImage (&cornersl) ;
cvReleaselImage (&corners?) ;

cvWaitKey (0); // wait for key. The function has
return 0;

}
KGR T, XM AEN:

http://hi.baidu. com/xiaoduol70/blog/item/2816460175c8330779ec2c64. htm
1

R HIBERE N8 T8 (BURIR I, F BRASSAR 2 AR BR AR D

#include “cv.h”

#tinclude “highgui.h”

#include “math. h”

int main( int argc, charx* argv )

{

IplImage* src;

/* the first command line parameter must be image file name */
if( arge==2 && (src = cvLoadlImage (argv[1l], -1))!=0)
{

IplImage* dst = cvClonelmage( src );

int delta = 1;
0;
int opt = 1; // 1 JREIN4ET

// 0 AU

int angle

double factor:;
cvNamedWindow ( “src”, 1 ):
cvShowImage ( “src”, src );

for(;;)
{
float m[6];
// Matrix m looks like:
//


http://hi.baidu.com/xiaoduo170/blog/item/2816460175c8330779ec2c64.html
http://hi.baidu.com/xiaoduo170/blog/item/2816460175c8330779ec2c64.html

Q000 _ wrz -&E
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// Lm0 ml m2 ] ===> [ All Al2 bl ]

// [ m3 m4 m5 ] [ A21 A22 b2 ]
//
CvMat M = cvMat( 2, 3, CV 32F, m );
int w = src—>width;
int h = src—>height;
if (opt) // T In4aTs
factor = (cos(angle*CV PI/180.) +

1. 05) *2;

}
}

return

}

else // U ess
factor = 1;

m[0] = (float) (factor*cos (-angle*2*CV PI/180.)) ;
m[1] = (float) (factor*sin(-angle*2*CV PI/180.)):
m[3] = -m[1];
m[4] = m[0];
// ek RS 2 G A

m[2] = wx0. 5f;
m[5] = h*0. 5f;

// dst(x,y) = A * src(x,y) +Db
cvGetQuadrangleSubPix ( src, dst, &M)://fRENR XML, HHTF%

cvNamedWindow ( “dst”, 1 ):
cvShowImage ( “dst”, dst );
if( cvWaitKey(5) == 27 )

break;
angle =(int) (angle + delta) % 360;
// for—loop

0;

Log-Polar AL #5235 #r

JE s



RORE: (IEAR#D

M log—polar

AR



- inverse log-polar E|@| EJ

1R R R — SR, BAREIRPTRZRRH

cvLogPolar pRELA] LRI NI el 38 (foveal vision) , FFATBAHF
WA BR IR 5 T AR R R Jid e AN AR 1 BRI DT A .

VA

#include <cv.h>
#include <highgui.h>

int main(int argc, charx* argv)

{

IplImage* src;

if( arge == 2 && (src=cvLoadlImage (argv[1],1)) !=0 )

{
IplImage* dst = cvCreatelmage ( cvSize (256, 256), 8, 3 );
IplImage* src2 = cvCreatelmage ( cvGetSize(src), 8, 3 );
cvLogPolar ( src, dst,



cvPoint2D32f (src—>width/2, sre—>height/2), 40,

CV_INTER LINEAR+CV WARP FILL OUTLIERS );
cvLogPolar ( dst, src2,

cvPoint2D32f (src—>width/2, sre—>height/2), 40,

CV_INTER LINEAR+CV WARP FILL OUTLIERS+CV WARP INVERSE MAP ) ;
cvNamedWindow ( “log—polar”, 1 );
cvShowImage ( “log—polar”, dst );
cvNamedWindow ( “inverse log—polar”, 1 );
cvShowImage ( “inverse log—polar”, src2 );
cvilaitKey () ;

1

return O;

T ERHETRSEERE (BRIITA, BiMEKEE)
MEE:  HFARARKEAHN, )

I;I@IE M Exode/Dilate

iterations: 10 iterations: 10

#include <cv.h>
#include <highgui.h>
#include <stdlib.h>
#include <stdio. h>

|
(e}

IplImage* src =
IplImage* dst

Il
o
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IplConvKernel* element = 0;
int element shape = CV_SHAPE RECT;

//the address of variable which receives trackbar position update
int max iters = 10;

int open close pos = 0;

int erode dilate pos = 0;

// callback function for open/close trackbar
void OpenClose(int pos)
{
int n = open close pos — max iters;
intan=n > 0 ?n : —n;
element = cvCreateStructuringElementEx ( an*2+1, an*2+1, an, an,
element shape, 0 );
if(n<0)

cvErode (src, dst, element, 1) ;
cvDilate (dst, dst, element, 1) ;

cvDilate (src, dst, element, 1) ;
cvErode (dst, dst, element, 1) ;

cvReleaseStructuringElement (&element) ;
cvShowImage ("Open/Close”, dst) ;
}

// callback function for erode/dilate trackbar
void ErodeDilate(int pos)
{
int n = erode dilate pos — max iters;
int an =n > 0 ? n : —n;
element = cvCreateStructuringElementEx ( an*2+1, an*2+1, an, an,
element shape, 0 );
if(n<0)
{

cvErode (src, dst, element, 1) ;

cvDilate(src, dst, element, 1) ;

}

cvReleaseStructuringElement (&element) ;
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cvShowImage (“Erode/Dilate”, dst) ;

int main( int argc, charxk argv )

{

char* filename = argc == 2 ? argv[l] : (char*)”baboon. jpg”;
if( (src = cvLoadImage (filename, 1)) == 0 )
return —1;

printf( “Hot keys: \n”
“\tESC - quit the program\n”
“\tr — use rectangle structuring element\n”
“\te — use elliptic structuring element\n”
“\tc — use cross—shaped structuring element\n”
“\tENTER - loop through all the options\n” );

dst = cvClonelmage (src) ;

//create windows for output images
cvNamedWindow (“Open/Close”, 1) ;
cvNamedWindow (“"Erode/Dilate”, 1) ;

open close pos = erode dilate pos = max iters;
cvCreateTrackbar (“iterations”,

”Open/Close”, &open close pos, max iters*2+1, OpenClose) ;

cvCreateTrackbar (“iterations”,

"Erode/Dilate”, &erode dilate pos, max iters*2+1, ErodeDilate) ;

for(;;)
{

int c;

OpenClose (open close pos) ;
ErodeDilate (erode dilate pos);
c = cvWaitKey (0) ;

if ( (char)c == 27 )

break;
if( (char)c == "¢ )

element shape = CV_SHAPE ELLIPSE;
else if( (char)c == "1’ )

element shape = CV_SHAPE RECT;
else if( (char)c == "¢’ )

element shape = CV_SHAPE CROSS;



else if( (char)c == ’'\n’ )
element shape = (element shape + 1) % 3;

}

//release images
cvReleaselImage (&src) ;
cvReleaselImage (&dst) ;

//destroy windows
cvDestroyWindow (“Open/Close”) ;
cvDestroyWindow ("Erode/Dilate”) ;

return O;

AR T BB 4%

PREL cvSmooth SEHLAFh 7 vk B E T g .

— MOk UL, BUE IS EE RN TR . USRI R T B R e | e
P A AR S 2, T MR R RS & T SRR IEE 4, T MR R BT AR AR T
TERANEL, DRI 2 K AR B S 1) 7 1V R s

PR evFilter2D X G MEERRIEH

Xt R AT LR AEIEE, SCRF B T A . i o A N R I, 57
SEER R ESE T B ERILNEGREERE.

RORK:

|- o5 m £iltecine




PRAH

// Filtering for Image with variaty filtering kernel

//

// CV _PREWITT 3x3 V A gradient filter (vertical Prewitt operator).
// -1 01

// -1 01

// -1 01

// CV _PREWITT 3x3 H A gradient filter (horizontal Prewitt operator).
// 111

// 000

// -1 -1 -1

// CV _SOBEL 3x3 V A gradient filter (vertical Sobel operator).

// -101

// -2 0 2

// -1 01

// CV _SOBEL 3x3 H A gradient filter (horizontal Sobel operator).
// 121

// 000
// -1 -2 -1
// CV_LAPLACIAN 3x3 A 3x3 Laplacian highpass filter.
// -1 -1 -1
// -1 8 -1
// -1 -1 -1

// CV_LAPLACIAN 3x3 A 3x3 Laplacian highpass filter (another kernel)
// This kernel is similar with function: cvLaplace with aperture size=1
// 010

// 1 -4 1

// 010 e B3 cvFilter2D BRI R Y
H cvLaplace 132|145 3%

// B& A AN [F]

// CV_LAPLACIAN 5x5 A 5x5 Laplacian highpass filter.

// -1 -3 -4 -3 -1

// -306 0 -3

// -4 6 20 6 4

// -306 0 -3

// -1 -3 -4 -3 -1

// CV_GAUSSIAN 3x3 A 3x3 Gaussian lowpass filter.
// This filter uses the kernel A/16, where

// 121
// A=242
// 121

// These filter coefficients correspond to a 2-dimensional Gaussian
// distribution with standard deviation 0. 85.
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//

// CV_GAUSSIAN 5x5 A 5x5 Gaussian lowpass filter.
// This filter uses the kernel A/571, where

//
//
//
//
//

27127 2
731 52 317
A =12 52 127 52 12
731 52 317
27127 2

#include <cv.h>
#include <highgui.h>
#include <stdio. h>

int main( int argc, char¥x argv )

{

IplImage *src = 0, *dst = 0, *dst2 = 0;

X

/*float k[9] = {0, 1, 0,
1,-4, 1,
0, 1, 0}; %/
float k[9] = { 1.f/16, 2.f/16, 1.f/16,
2.f/16, 4.f/16, 2.f/16,
1. /16, 2.f/16, 1.f/16}; //

Wiz e pas 11—k

CvMat Km;
//cvInitMatHeader ( &Km, 3, 3, CV 32FC1, k, CV AUTOSTEP ):
Km = cvMat( 3, 3, CV 32F, k );

// 0: force to gray image

src = cvLoadImage (“lena. jpg”, 0);

dst = cvClonelmage( src );

cvNamedWindow (“src”, 0):
cvShowlImage (“src”, src) ;

cvNamedWindow (“filtering”, 0);

cvFilter2D( src, dst, &Km, cvPoint(-1,-1)):
cvShowImage ("filtering”, dst) ;

cvilaitKey (0) ;

cvReleaselImage ( &src ) ;
cvReleaselImage ( &dst ) ;
return 0;
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RIS

RORK:

lo_diff: 20

Sy

up_diff: 20

:\Docusents and Settings\sthfl\RH\0penCVHRE ——EE) \ovencvisitl. .. [EE

Hot keys:
ESC - quit the program
¢ - suitch color/grayscale node
itch mask mode
tore the original image
use null-range Floodfill
£ - use gradient floodfill with fixed(absoluted range
g — use gradient floodfill with fleating{relatived range
4 - use 4-connectivity mode
8 - use B—connectivity mode

“D:\Documents and Settingshsthfl\EHE\O0perCVEFE——EREEY ‘opencv\STPUIRFEER ST \Debugh Fill demo. exe”

PRACHS -

#include “cv.h”
#tinclude “highgui.h”
#include <stdio. h>
#include <stdlib.h>

IplImage* color imgO0;

IplImage* mask;

IplImage* color img;

IplImage* gray imgO = NULL;
IplImage* gray img = NULL;

int ffill case = 1;

int lo diff = 20, up diff = 20;
int connectivity = 4;

int is color = 1;

int is mask = 0;

int new mask val = 255;

void on mouse( int event, int x, int y, int flags, void* param )

{
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if( !color img )
return;

switch( event )

{

case CV_EVENT LBUTTONDOWN:
{

CvPoint seed = cvPoint (x,y):

int lo = ffill case == 0 ? 0 : lo diff;

int up = ffill case == 0 ? 0 : up diff;

int flags = connectivity + (new mask val << 8) +

(ffill case == 1 ?

CV_FLOODFILL FIXED RANGE : 0);

int b =rand() & 255, g =rand() & 255, r = rand()
& 255;

CvConnectedComp comp;

if( is mask )
cvThreshold ( mask, mask, 1, 128,
CV THRESH BINARY ) ;

if( is color )
{
CvScalar color = CV RGB( r, g, b );
cvFloodFill ( color img, seed, color,
CV_RGB( lo, lo, lo ),
CV RGB( up,
up, up ), &comp, flags, is mask ? mask : NULL );
cvShowImage ( “image”, color img );

}

else

CvScalar brightness = cvRealScalar ( (r*2
+ gk7 + b + 5)/10);
cvFloodFill ( gray img, seed, brightness,
cvRealScalar (1o0),
cvRealScalar
(up), &comp, flags, is mask ? mask : NULL );
cvShowImage ( “image”, gray img );

}

printf ("%g pixels were repainted\n”,
comp. area ) ;
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if( is mask )
cvShowImage ( “mask”, mask ) ;

break;

}

int main( int argc, charxk argv )
{

char* filename = argc >= 2 ? argv[l] : (char*)”fruits. jpg”;

if( (color img0 = cvLoadImage (filename, 1)) == 0 )
return 0;

printf( “Hot keys: \n”
“\tESC - quit the program\n”
“\tc - switch color/grayscale mode\n”
“\tm — switch mask mode\n”
“\tr - restore the original image\n”
“\ts - use null-range floodfill\n”
“\tf — use gradient floodfill with fixed (absolute)
range\n”
“\tg - use gradient floodfill with
floating(relative) range\n”
“\t4 - use 4-connectivity mode\n”
“\t8 - use 8—connectivity mode\n” );

color img = cvCloneImage( color img0 ) ;

gray img0 = cvCreatelmage( cvSize(color img—>width,
color img—>height), 8, 1 );

cvCvtColor ( color img, gray img0O, CV BGR2GRAY ) ;

gray img = cvClonelmage( gray img0Q ) ;

mask = cvCreatelmage ( cvSize(color img—>width + 2,
color img—>height + 2), 8, 1 );

cvNamedWindow ( “image”, 0 );
cvCreateTrackbar ( “lo diff”, “image”, &lo diff, 255, NULL );
cvCreateTrackbar ( “up diff”, “image”, &up diff, 255, NULL );

cvSetMouseCallback ( “image”, on mouse, 0 );
for(;;)
{

int c;
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if( is color )
cvShowImage ( “image”, color img );
else
cvShowImage ( “image”, gray img );

c = cvWaitKey (0) ;
switch( (char) c )
{
case ~\x1b’:
printf ("Exiting ... \n");
goto exit main;
case ¢ :
if( is color )
{
printf ("Grayscale mode is set\n”);
cvCvtColor( color img, gray img,
CV_BGR2GRAY ) ;

is color = 0;

else

{
printf (“Color mode is set\n”):
cvCopy ( color img0, color img, NULL );
cvZero( mask ) ;
is color = 1;

}

break;

case ‘'m :

if( is mask )

{
cvDestroyWindow( “mask” ) ;
is mask = 0;

else

{
cvNamedWindow ( “mask”, 0 ):
cvZero( mask ) ;
cvShowImage ( “mask”, mask ) ;
is mask = 1;

}

break;

case ‘1 :

printf ("Original image is restored\n”);
cvCopy ( color img0, color img, NULL );
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cvCopy ( gray img0, gray img, NULL );

cvZero( mask )

break;
case 'S :
printf ("Simple floodfill mode is set\n”);
ffill case = 0;
break;
case f:
printf ("Fixed Range floodfill mode is set\n”);
ffill case = 1;
break;
case g :
printf ("Gradient (floating range) floodfill mode
is set\n”);
ffill case = 2;
break;
case 4 :
printf ("4—-connectivity mode is set\n”);
connectivity = 4;
break;
case '8 :

printf ("8-connectivity mode is set\n”);
connectivity = 8;
break;

}
exit main:

cvDestroyWindow( “test” ) ;
cvReleaselmage ( &gray img ) ;
cvReleaseImage ( &gray img0 ) ;
cvReleaselmage ( &color img );
cvReleaselImage ( &color img0 ) ;
cvReleaselImage ( &mask ) ;

return 1;

FHREFLHUMA K23 B ir GBHEE—T)

BORMAI _EAE 1, W R IE D NESEIRA, A BB — MR -



http://tinypic. com/m/a2epo8/2

R B, T RUERAS, wR A RO

http://i41. tinypic. com/54xcsm. jpg

BARAA T, BEREARIE (7 AR RY, SEhr EUR IR Z R PRI A
(¥, RIREIFANEE A 5] LM, ELRM Y B O REAR, Bt A2 S5 (10 18 P R A
AL T

#include “cv.h”
#tinclude “highgui.h”
#include <time. h>
#include <math. h>
#include <ctype. h>
#include <stdio. h>
#include <string. h>

// various tracking parameters (in seconds)
const double MHI DURATION = 0. 5;

const double MAX TIME DELTA = 0.5;

const double MIN TIME DELTA = 0.05;

const int N = 3;

//
const int CONTOUR MAX AERA = 16;

// ring image buffer
IplImage **buf = 0;
int last = 0;

// temporary images
IplImage *mhi = 0; // MHI: motion history image

CvFilter filter = CV_GAUSSIAN 5x5;
CvConnectedComp *cur comp, min comp;
CvConnectedComp comp;

CvMemStorage *storage;

CvPoint ptl4];

/] ZHL:
// img - HARLAT
// dst - Faillgh R
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void update mhi( IplImage* img, IplImage* dst, int diff threshold )
{

double timestamp = clock()/100.; // get current time in seconds

CvSize size = cvSize(img—>width, img—>height); // get current
frame size

int i, j, idxl, idx2;

IplImage* silh;

uchar val;

float temp;

IplImage* pyr = cvCreatelmage ( cvSize((size.width & —2)/2,
(size.height & -2)/2), 8, 1 );

CvMemStorage *stor;

CvSeq *cont, *result, s*squares;

CvSeqReader reader;

if ( !mhi || mhi—>width != size.width || mhi—>height !=
size. height )
{
if( buf == 0)
{
buf = (IplImage**)malloc (Nksizeof (buf[0])) ;
memset ( buf, 0, Nksizeof (buf[0]));
}

for( i =0; 1 <N; i++)

{
cvReleaselImage ( &bufli] );
buf[i] = cvCreateImage( size, IPL DEPTH 8U, 1 );
cvZero( bufli] );

}

cvReleaselmage ( &mhi ) ;
mhi = cvCreatelmage( size, IPL DEPTH 32F, 1 );
cvZero( mhi ); // clear MHI at the beginning

} // end of if (mhi)

cvCvtColor ( img, bufl[last], CV BGR2GRAY ); // convert frame to
grayscale

idx1l = last;

idx2 = (last + 1) % N; // index of (last — (N-1))th frame
last = 1dx2;

// A 2=

silh = buf[idx2];
cvAbsDiff (buf[idx1], buf[idx2], silh); // get difference between
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frames

// %2 g B AL
cvThreshold( silh, silh, 30, 255, CV THRESH BINARY ); // and
threshold it

cvUpdateMotionHistory( silh, mhi, timestamp, MHI DURATION ); //
update MHI
cvCvtScale ( mhi, dst, 255./MHI DURATION,
(MHI DURATION - timestamp)*255./MHI DURATION ) ;
cvCvtScale ( mhi, dst, 255./MHI DURATION, 0 );

/) FAEIRYR, T BRI e
cvSmooth ( dst, dst, CV MEDIAN, 3, 0, 0, 0 );

/) TAROREE, APEMEs

cvPyrDown ( dst, pyr, 7 );

cvDilate( pyr, pyr, 0, 1); // UEHEAE, HER BRI ES 2R
cvPyrUp ( pyr, dst, 7 );

b=

//
// I RRE B ORI 2R R
//

// Create dynamic structure and sequence.

stor = cvCreateMemStorage (0) ;

cont = cvCreateSeq(CV _SEQ ELTYPE POINT, sizeof (CvSeq),
sizeof (CvPoint) , stor):

/] REIFEH
cvFindContours ( dst, stor, &cont, sizeof(CvContour),
CV_RETR _LIST,
CV_CHAIN APPROX SIMPLE, cvPoint(0,0));
/%
for (;cont;cont = cont—>h next)
{
// Number point must be more than or equal to 6 (for
cvFitEllipse 32f).
if( cont—>total < 6 )
continue;

// Draw current contour.
cvDrawContours (img, cont, CV_RGB (255, 0, 0), CV_RGB (255, 0, 0)
,0,1, 8, cvPoint(0,0)):
} // end of for—loop: “cont”
*/
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// B4R CONTOUR H 46 Tk 1 46 )25
for (;cont;cont = cont—>h next)
{
CvRect r = ((CvContour*)cont)->rect;
if(r. height * r.width > CONTOUR MAX AERA) //
AN T T 74
{
cvRectangle ( img, cvPoint(r.x, r.7v),
cvPoint (r.x +
r.width, r.y + r.height),
CV_RGB(255,0,0), 1,
CV AA, 0) ;

}

// free memory
cvReleaseMemStorage (&stor) ;
cvReleaselImage ( &pyr ) ;

}

int main(int argc, char#®k argv)
{
IplImage* motion = 0;
CvCapture* capture = 0; //FRAFRELSE K

if( arge == 1 || (argec == 2 && strlen(argv[l]) == 1 &
isdigit(argv[1][0])))
//JEAR. extern int isdigit(char c);
//Fi%: #include <ctype.h> Difg: FIW5F ¢ R ENEF Ui A ;
e NEE 0-9 B, IRIFIEHEFRAE, HNEREIE.
capture = cvCaptureFromCAM( argec == 2 ? argv[1][0] -0’

0);
else if( arge == 2 )
capture = cvCaptureFromAVI ( argv[1l] ):
if ( capture )
{
cvNamedWindow ( “Motion”, 1 ):
for(;;)
{
IplImage* image;
if ( !cvGrabFrame ( capture )) //MIEAER LB WA
SCAH Hr AT it

break;
image = cvRetrieveFrame ( capture ); //HU[A]H1 R
£ cvGrabFrame $IUIHT IS, IR 8] HH PR 2L cvGrabFrame HUHLR) EUR IHEET
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if( image )
{
if ( !'motion )
{
motion =
cvCreateImage ( cvSize (image—>width, image—>height), 8, 1 ):
cvZero( motion );
motion—>origin = image—>origin;
[//% 0 = Ti—/ g5, 1 - JK—Z/A 45 (Windows bitmaps KU%) */
}
}

update mhi( image, motion, 60 );
cvShowImage ( “Motion”, image );

if( cvWaitKey (10) >= 0 )
break;
}
cvReleaseCapture ( &capture ) ;
cvDestroyWindow( "Motion” ) ;

}

return 0;

KA & FIE T 3T BB 0 E

B & TR 2R AT BB 2 ARG T X R, £ OpenCv HsEEl 1
=R EREBR D FIM R EE, BT AR K FIEL . &5 5 HI LU
PLEOLIER" T o pll K RPS

437K 43 B B

A3 7K 53 ) Sk i B B S R SRR A hRE, iz hri] TR e e K
XIS A, MR R EX I 2T 255 7 /KR 43 B S 10 40 3 RICR ™ 2 4K it
TR AIFRIE. OpenCv I RR%L cvilatershed S 11X H L

EFEIRIHEIE

&R EISILH cvPrySegmentation FTSEHL, %R AL AR fa] 525
i EERE R EBRRS D& TR, BB L AR 2
B, BETSHR 2 BEFRINIEIVE T & T M EREE

PHEER 7 FIH %
PHEER 7 FIHIE W cvPryMeanShiftFiltering Frsgil, HMEEM »H
e B RN T (1, 71208
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http://www. cnblogs. com/xrwang/archive/2010/02/28/ImageSegmentation. ht
ml

BRI

M Source

B Segmentation
Threshold1: 255

Threshold?: 30 “'j’

#include “cv.h”
#include “highgui.h”
#include <math. h>

IplImage* image[2] = { 0, 0 }, *image0 = 0, *imagel = 0;
CvSize size;

int w0, hO,1i;

int thresholdl, threshold2;
int 1, level = 4;

int sthresholdl, sthreshold2;
int 1 comp;

int block size = 1000;


http://www.cnblogs.com/xrwang/archive/2010/02/28/ImageSegmentation.html
http://www.cnblogs.com/xrwang/archive/2010/02/28/ImageSegmentation.html
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float parameter;

double threshold;

double rezult, min rezult;

CvFilter filter = CV_GAUSSIAN 5x5;

CvConnectedComp *cur comp, min comp;

CvSeq *comp;

CvMemStorage *storage;

CvPoint ptl, pt2;

void ON_SEGMENT (int a)
{
cvPyrSegmentation (image0, imagel, storage, &comp,
level, thresholdl+l,
threshold2+1) ;

/*1 comp = comp—>total;

i=0;
min comp. value = cvScalarAll(0) ;
while (i<1 comp)
{
cur comp = (CvConnectedComp*)cvGetSeqgElem ( comp, 1 );
if (fabs (255— min comp. value. val[0])>
fabs (255— cur comp—>value.val[0]) &&
fabs (min comp. value.val[l])>
fabs (cur _comp—>value. val[l]) &&
fabs (min_comp. value.val[2])>
fabs (cur _comp—>value. val[2]) )
min _comp = *cur_ comp;
i++;
px/
cvShowImage (“Segmentation”, imagel) ;

}

int main( int argc, char¥x argv )

{

char* filename = argc == 2 ? argv[l] : (char*)”fruits. jpg”;
if( (image[0] = cvLoadImage( filename, 1)) == 0 )
return —1;

cvNamedWindow (“Source”, 0)
cvShowImage (“Source”, imagel[0]) ;

cvNamedWindow (“Segmentation”, 0);
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storage = cvCreateMemStorage ( block size );

image[0]—>width &= —(1<<level);
image[0]—>height &= —(1<{level);

image0 = cvClonelmage ( image[0] );
imagel = cvClonelmage( imagel[0] );
/] xR U AT 53

1 =1;

thresholdl =255;

threshold2 =30;

ON SEGMENT (1) ;

sthresholdl = cvCreateTrackbar ("Thresholdl”, “Segmentation”,
&thresholdl, 255,

ON_ SEGMENT) ;

sthreshold2 = cvCreateTrackbar ("Threshold2”, “Segmentation”,
&threshold2, 255,

ON SEGMENT) ;

cvShowImage (“Segmentation”, imagel);
cviWaitKey (0) ;

cvDestroyWindow (“Segmentation”) ;
cvDestroyWindow (“Source”) ;

cvReleaseMemStorage (&storage ) ;
cvReleaselImage (&image[0]) ;
cvReleaselImage (&image0) ;

cvReleaselImage (&imagel) ;

return O;

BB 1R AR e
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#include “cv.h”
#include “highgui.h”
/%
src and dst are grayscale, 8-bit images;
Default input value:
[low, high] = [0,1]; X-Direction
[bottom, top] = [0,1]; Y-Direction
gamma ;
if adjust successfully, return 0, otherwise, return non-zero.
*/
int ImageAdjust(IplImage* src, Ipllmage* dst,
double low, double high, // X J7Hl: low and high are the
intensities of src
double bottom, double top, // Y JiIf]: mapped to bottom and top of
dst
double gamma )
{
if ( Tow<0 && low>1 && high <0 && high>1&&
bottom<0 && bottom>1 && top<0 && top>l && low>high)
return —1;
double low2 = low%*255;
double high2 = high*255;
double bottom2 = bottom#*255;
double top2 = top*255:
double err in = high2 - low2;:
double err out = top2 - bottom2;
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int x,v;
double val;

// intensity transform
for( y = 0; y < src—>height; y++)
{
for (x = 0; x < src—>width; x++)

{

val
src—>widthStepky)) [x];
val

((uchar*) (src—>imageData +

pow((val — low2)/err in, gamma) * err out
+ bottom2;
if (val>255) val=255; if(val<0) val=0; // Make
sure src is in the range [low, high]
((uchar*) (dst—>imageData + dst—>widthStep*y)) [x]
= (uchar) val;
}
}
return 0;

}

int main( int argc, char¥x argv )

{
IplImage *src = 0, *dst = 0;

if(arge '=2 || (src=cvLoadImage (argv[1], 0)) == NULL) // force
to gray image
return —1;

cvNamedWindow( “src”, 1 );
cvNamedWindow( “result”, 1 ):

// Image adjust
dst = cvClonelmage (src) ;
// BINZSHL [0,0.5] A1 [0.5,1], gamma=1
if( ImageAdjust( src, dst, 0, 0.5, 0.5, 1, 1)!=0) return -1;

cvShowImage ( “src”, src );
cvShowImage ( “result”, dst );
cviaitKey (0) ;

cvDestroyWindow (“src”) ;
cvDestroyWindow (“result”) ;
cvReleaselImage ( &src );
cvReleaselmage ( &dst ) ;



return O;

BEEERGNETHE
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#include “cv.h”
#include “highgui.h”
#include <stdio. h>
#include <ctype. h>

int main( int argc, charxk argv )
{

IplImage *src = 0;

IplImage *histimg = O;
CvHistogram *hist = 0;
int hdims = 50; // Ry HIST [ANE, B e Bk

float hranges arr[] = {0, 255} ;

float* hranges = hranges arr;

int bin w;

float max val;

int 1i;

if(arge '=2 || (src=cvLoadImage (argv[1], 0)) == NULL) // force
to gray image

return —1;

cvNamedWindow ( “Histogram”, 0 );
cvNamedWindow ( “src”, 0):

hist = cvCreatelist( 1, &hdims, CV HIST ARRAY, &hranges, 1); //
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HHERHE

histimg = cvCreateImage ( cvSize (320, 200), 8, 3 );

cvZero( histimg );

cvCalcHist ( &src, hist, 0, 0); // HHETHE

cvGetMinMaxHistValue( hist, 0, &max val, 0, 0 ); // Rik& KA
cvConvertScale( hist—>bins,
hist->bins, max val ? 255. /max val : 0., 0): // 4ii bin #|[X[a] [0, 255]

cvZero( histimg ) ;

bin w = histimg—>width / hdims; // hdims: B4, W) bin w N
I BE

// EEJTE
for( i = 0; i < hdims; i++ )
{
double val =
( cvGetReallD(hist—>bins, i)*histimg—>height/255 );
CvScalar color = CV _RGB (255, 255, 0) ;
// (hsv2rgh (i*180. f/hdims) ;
cvRectangle ( histimg, cvPoint (i*bin w, histimg—>height),
cvPoint ((i+1)*bin w, (int) (histimg—>height -
val)),
color, 1, 8, 0 );
}

cvShowImage ( “src”, src);
cvShowImage ( “Histogram”, histimg )
cvilaitKey (0) ;

cvDestroyWindow (“src”) ;
cvDestroyWindow (“Histogram”) ;
cvReleaselmage ( &src );
cvReleaselmage ( &histimg ) ;
cvReleaseHist ( &hist );

return O;

VA B BRI — 4 € VA R R

XX ARSI, AREELUE R TAA, FI—F, sIAZREGRAAEN.
QAR Z I

RORKE: 5k, 4B RRAAEN, RAERD



#include <cv.h>
#include <highgui.h>

int main( int argc, char¥x argv )

{

IplImage* src;
if( arge == 2 && (src=cvLoadlImage (argv[1l], 1))!= 0)

{

IplImage* h plane = cvCreatelmage ( cvGetSize(sre), 8, 1 )

IplImage* s plane = cvCreateImage ( cvGetSize(src), 8, 1 );
IplImage* v plane = cvCreatelmage ( cvGetSize(sre), 8, 1 )

IplImage* planes[] = { h plane, s plane };

IplImage* hsv = cvCreatelmage ( cvGetSize(src), 8, 3 );

int h bins = 30, s bins = 32;

int hist size[] = {h bins, s bins};

float h ranges[] =1{0, 180 }; /* hue varies from0 (T0° red)

)



QOO wrz -
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to 180 (7360° red again) */

float s ranges[] = { 0, 255 }; /* saturation varies from
0 (black-gray-white) to 255 (pure spectrum color) */

float* ranges[] = { h ranges, s ranges };

int scale = 10;

IplImage* hist img =
cvCreateImage ( cvSize(h bins*scale, s bins*scale), 8, 3 );

CvHistogram* hist;

float max value = 0;

int h, s;

cvCvtColor ( src, hsv, CV BGR2HSV ) ;

cvCvtPixToPlane ( hsv, h plane, s plane, v plane, 0 );

hist = cvCreatelist (2, hist size, CV HIST ARRAY, ranges,
1);

cvCalcHist( planes, hist, 0, 0 );

cvGetMinMaxHistValue ( hist, 0, &max value, 0, 0 );

cvZero( hist img );

for( h = 0; h < h bins; h++ )
{
for( s =0; s < s bins; s++ )
{
float bin val =
cvQueryHistValue 2D( hist, h, s );
int intensity
cvRound (bin val*255/max value) ;
cvRectangle ( hist img, cvPoint ( h*scale,

s¥scale ),
cvPoint ( (h+1)*scale - 1,
(s*+1)*scale — 1),
CV RGB(intensity, intensity, inten
sity),
CV FILLED );

}

cvNamedWindow ( “Source”, 1 ):
cvShowImage ( “Source”, src );
cvNamedWindow ( “H-S Histogram”, 1 );
cvShowImage ( “H-S Histogram”, hist img );
cviaitKey (0) ;
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#include “cv.h”
#include “highgui.h”

#define HDIM 256 // bin of HIST, default = 256

int main( int argc, char¥x argv )

{
IplImage *src = 0, *dst = 0;
CvHistogram *hist = 0;

int n = HDIM;
double nn[HDIM];
uchar T[HDIM];
CvMat *T mat;

int x;

int sum = 0; // sum of pixels of the source image KM% % & &=
FApSEil

double val = 0;




Q000 _ wrz -&E
Rk © uml.orgen

if (arge '=2 || (src=cvLoadImage (argv[1], 0)) == NULL) // force

to gray image

image

return —1;

cvNamedWindow ( “source”, 1 ):

cvNamedWindow ( “result”, 1 ):

/) WEETTHE

hist = cvCreateHist( 1, &n, CV HIST ARRAY, 0, 1 );
cvCalcHist ( &src, hist, 0, 0 ):

// Create Accumulative Distribute Function of histgram
val = 0;
for ( x =0; x < n; xt++)
{
val = val + cvGetReallD (hist—>bins, x);
nn[x] = val;

}
// A ETTE

sum = src—>height * src—>width;
for( x = 0; x < n; x++ )
{
T[x] = (uchar) (255 * nn[x] / sum); // range is [0, 255]
}

// Using look-up table to perform intensity transform for source

dst = cvClonelmage ( src );
T mat = cvCreateMatHeader( 1, 256, CV 8UC1 );
cvSetData( T mat, T, 0 );
// B AN R TER look-up-table [HIdFE
cvLUT( src, dst, T mat );

cvShowImage ( “source”, src );
cvShowImage ( “result”, dst );
cvilaitKey (0) ;

cvDestroyWindow (“source”) ;
cvDestroyWindow (“result”) ;
cvReleaselImage ( &src ) ;
cvReleaseImage ( &dst ) ;
cvReleaseHist ( &hist );
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return O;

}
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PRAH

/% EE AN AT, UEHRIE AU N &
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ik */
#include <cv.h>
#tinclude <highgui. h>
#tinclude <math. h>

int main(int argc, char** argv)
{
IplImage* src;
if( arge == 2 && (src=cvLoadlImage (argv[1], 0))!= 0)



3);

gif 1

IplImage* dst = cvCreatelmage ( cvGetSize(src), 8, 1 );
IplImage* color dst = cvCreatelmage ( cvGetSize(src), 8,

CvMemStorage* storage = cvCreateMemStorage (0) ;
CvSeqg* lines = 0;

int 1i;

cvCanny ( src, dst, 50, 200, 3 );

cvCvtColor ( dst, color dst, CV GRAY2BGR ) ;

lines = cvHoughLines2( dst, storage, CV _HOUGH STANDARD,

1, CV P1/180, 150, 0, 0 );

8 );

fHelse

for( i = 0; i < lines—>total; i++ )
{
float* line = (float*)cvGetSeqElem(lines, i) ;
float rho = line[0];
float theta = line[1];
CvPoint ptl, pt2;
double a = cos(theta), b = sin(theta):
if ( fabs(a) < 0.001 )
{

ptl.x = pt2.x = cvRound(rho) ;
ptl.y = 0;
pt2.y = color dst—>height;

}
else if( fabs(b) < 0.001 )

{

ptl.y = pt2.y = cvRound(rho) ;
ptl.x = 0;
pt2.x = color dst—>width;

else

ptl.x = 0;
ptl.y = cvRound (rho/b) ;
pt2.x = cvRound (rho/a) ;
pt2.y = 0;

}
cvLine ( color dst, ptl, pt2, CV RGB(255,0,0), 3,

lines = cvHoughLines2( dst, storage,

Q000 _ wrz -&E
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CV_HOUGH PROBABILISTIC, 1, CV PI/180, 80, 30, 10 ):
for( i = 0; i < lines—>total; i++ )
{
CvPoint* line = (CvPoint*)cvGetSeqElem(lines, i) ;
cvLine( color dst, line[0], line[l],
CV_RGB(255,0,0), 3, 8 );
}
#tendif

cvNamedWindow ( “Source”, 1 ):
cvShowImage ( “Source”, src );

cvNamedWindow ( “Hough”, 1 );
cvShowImage ( “Hough”, color dst );

cviaitKey (0) ;

FIF Hough ¥t E ZREAZWE )

JFR

RO
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M circles
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#include <cv. h>
#include <highgui.h>
#include <math. h>

int main(int argc, char#®x argv)
{
IplImage* img;
if( arge == 2 && (img=cvLoadlImage (argv[1l], 1))!= 0)
{
IplImage* gray = cvCreateImage( cvGetSize(img), 8, 1 );
CvMemStorage* storage = cvCreateMemStorage (0) ;
cvCvtColor ( img, gray, CV BGR2GRAY ) ;
cvSmooth ( gray, gray, CV GAUSSIAN, 9, 9 ); // smooth it,
otherwise a lot of false circles may be detected
CvSeg* circles = cvHoughCircles( gray, storage,
CV_HOUGH GRADIENT, 2, gray—>height/4, 200, 100 );
int 1i;
for( i = 0; i < circles—>total; i++ )
{
float* p = (float*)cvGetSeqElem( circles, i) ;
cvCircle( img,
cvPoint (cvRound (p[0]), cvRound (p[1])), 3, CV RGB(0, 255,0), -1, 8, 0 );
cvCircle( img,



19000 ik 2
cvPoint (cvRound (p[0]), cvRound (p[1])), cvRound(p[2]), CV RGB(255,0,0),
3, 8 0);
}
cvNamedWindow ( “circles”, 1 );
cvShowImage ( “circles”, img );

cvilaitKey (0) ;
}
return 0;
}
R
SR
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M Diztance transfora

Threshold: 100
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#include “cv.h”
#include “highgui.h”
#include <stdio. h>

char wndname[] = “Distance transform”;
char tbarname[] = “Threshold”;

int mask size = CV _DIST MASK 5;

int build voronoi = 0;

int edge thresh = 100;



// The output and temporary images

IplImage*
IplImage*
IplImage*
IplImage*
IplImage*

IplImage*
IplImage*
IplImage*

dist = 0;

dist8ul = 0;
dist8u2 = 0;
dist8u = 0;
dist32s = 0;

gray = 0;
edge = 0;
labels = 0;

// threshold trackbar callback
void on trackbar( int dummy )

{

static const uchar colors[][3] =

{

{0, 0, 0},
{255, 0, 0},
{255, 128, 0},
{255, 255, 0},
{0, 255, 0},
{0, 128, 255},
{0, 255, 255},
{0, 0, 255},
{255, 0, 255}

int msize = mask size;

cvThreshold( gray, edge, (float)edge thresh, (float)edge thresh,
CV_THRESH BINARY ) ;

if( build voronoi )

msize = CV_DIST MASK 5;

cvDistTransform( edge, dist, CV DIST L2, msize, NULL,

build voronoi ? labels

: NULL );

if ( !'build voronoi )

{

// begin “painting” the distance transform result
cvConvertScale ( dist, dist, 5000.0, 0 ):
cvPow ( dist, dist, 0.5 );

cvConvertScale( dist, dist32s, 1.0, 0.5 );

Q000 _ wrz -&E
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cvAndS ( dist32s, cvScalarAll(255), dist32s, 0 );:

cvConvertScale( dist32s, dist8ul, 1, 0 ):

cvConvertScale( dist32s, dist32s, -1, 0 );:

cvAddS ( dist32s, cvScalarAll(255), dist32s, 0 );:

cvConvertScale( dist32s, dist8u2, 1, 0 ):

cvMerge ( dist8ul, dist8u2, dist8u2, 0, dist8u );

// end “painting” the distance transform result

else

int i, j;
for( i = 0; i < labels—>height; i++ )
{
int* 11 = (int*) (l1abels—>imageData +
i*]labels—>widthStep) ;
float* dd = (float*) (dist—>imageData +
i*dist—>widthStep) ;
uchar* d = (uchar*) (dist8u—>imageData +
i*dist8u—>widthStep) ;
for( j = 0; j < labels—>width; j++ )
{
int idx = 11[j] == 0 || dd[j] =02 0 :
(1105]-1)%8 + 1;

int b = cvRound (colors[idx][0]);
int g = cvRound(colorslidx][1]);
int r = cvRound(colors[idx][2]);
d[j*3] = (uchar)b;

d[j*3+1] = (uchar)g;

d[j*3+2] = (uchar)r;

}

cvShowImage ( wndname, dist8u );

}

int main( int argc, charxk argv )
{

char* filename = argc == 2 ? argv[l] : (char*)”stuff. jpg”;

if( (gray = cvLoadImage( filename, 0 )) == 0 )
return —1;

printf( “Hot keys: \n”
“\tESC - quit the program\n”
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“\t3 — use 3x3 mask\n”

“\th — use 5x5 mask\n”

“\t0 - use precise distance transform\n”

“\tv — switch Voronoi diagram mode on/off\n”

“\tENTER - loop through all the modes\n” );

dist = cvCreatelmage( cvGetSize(gray), IPL DEPTH 32F, 1 );
dist8ul = cvClonelmage( gray );

dist8u2 = cvClonelmage( gray );

dist8u = cvCreateImage ( cvGetSize(gray), IPL DEPTH 8U, 3 );
dist32s = cvCreatelmage ( cvGetSize(gray), IPL DEPTH 32S, 1 );
edge = cvClonelmage ( gray ) ;

labels = cvCreatelmage ( cvGetSize(gray), IPL DEPTH 32S, 1 );

cvNamedWindow ( wndname, 1 );

cvCreateTrackbar ( tbarname, wndname, &edge thresh, 255,
on trackbar );

for(;;)
{

int c;

// Call to update the view
on trackbar (0) ;

¢ = cvWaitKey (0) ;

if( (char)c == 27 )
break;

if( (char)c == 3" )
mask size = CV_DIST MASK 3;
else if( (char)c =='5 )
mask size = CV_DIST MASK 5;
else if( (char)c == "0 )
mask size = CV_DIST MASK PRECISE;
else if( (char)c == "V )
build voronoi = 1;
else if( (char)c == "\n’ )
{
if( build voronoi )
{
build voronoi = 0;
mask size = CV_DIST MASK 3;



}
else if( mask size == CV DIST MASK 3 )
mask size = CV_DIST MASK 5;
else if( mask size == CV DIST MASK 5 )
mask size = CV_DIST MASK PRECISE;
else if( mask size == CV DIST MASK PRECISE )
build voronoi = 1;

}

cvReleaselmage ( &gray ) ;
cvReleaselmage ( &edge ) ;
cvReleaselmage ( &dist ) ;
cvReleaselmage ( &dist8u ) ;
cvReleaselmage ( &dist8ul );
cvReleaselmage ( &dist8u2 ) ;
cvReleaselmage ( &dist32s )
cvReleaselmage ( &labels );

cvDestroyWindow ( wndname ) ;

return O;
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#include “cv.h”
#tinclude “highgui.h”

int slider pos = 70;

IplImage *image02 = 0, *image03 = 0, *image04 = 0;
void process image(int h);

int main( int argc, charxk argv )
{

const char* filename = argc == 2 ? argv[l] : (char*)”2. jpg”;
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if( (image03 = cvlLoadImage (filename, 0)) == 0 )

return -1;

// Create the destination images
image02 = cvClonelmage ( image03 ) ;
image04 = cvClonelmage ( image03 ) ;

// Create windows.
cvNamedWindow (“Source”, 1):
cvNamedWindow ("Result”, 1):

// Show the image.
cvShowImage (“Source”, image03) ;

// Create toolbars. HighGUI use.
cvCreateTrackbar ( “Threshold”, “Result”, &slider pos, 255,

process image ) ;

process image (0) ;

// Wait for a key stroke; the same function arranges events

processing

}

cvilaitKey (0) ;
cvReleaselmage (&image02) ;
cvReleaselmage (&image03) ;

cvDestroyWindow (“Source”) ;
cvDestroyWindow (“Result”) ;

return 0;

// Define trackbar callback functon. This function find contours,
// draw it and approximate it by ellipses.

void process image(int h)

{

CvMemStorage* stor;

CvSeg* cont;

CvBox2D32f* box;

CvPoint* PointArray;
CvPoint2D32f% PointArray2D32f;

/] BB LR P

stor = cvCreateMemStorage (0) ;
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cont = cvCreateSeq(CV_SEQ ELTYPE POINT, sizeof (CvSeq),

sizeof (CvPoint) , stor):

/) AETEEA.
cvThreshold ( image03, image02, slider pos, 255,
CV_THRESH BINARY ) :

/) FERITH .
cvFindContours ( image02, stor, &cont, sizeof (CvContour),
CV_RETR _LIST,
CV_CHAIN APPROX NONE, cvPoint(0,0));

// Clear images. IPL use.
cvZero (image02) ;
cvZero (image04) ;

/] ARG A e 5 I F R A5
for (;cont;cont = cont—>h next)
{
int i; // Indicator of cycle.
int count = cont—>total; // This is number point in contour
CvPoint center;
CvSize size;

// Number point must be more than or equal to 6 (for
cvFitEllipse 32f).
if ( count < 6 )
continue;

// Alloc memory for contour point set.
PointArray = (CvPoint*)malloc ( count*sizeof (CvPoint) ) ;
PointArray2D32f=

(CvPoint2D32f*)malloc ( count*sizeof (CvPoint2D32f) ) ;

// Alloc memory for ellipse data.
box = (CvBox2D32f*)malloc (sizeof (CvBox2D32f)) ;

// Get contour point set.
cvCvtSeqToArray (cont, PointArray, CV_WHOLE SEQ) ;

// Convert CvPoint set to CvBox2D32f set.
for(i=0; i<count; i++)
{
PointArray2D32f[i].x = (float)PointArrayl[i]. x;



CV_RGB (255, 255,

representation.

// Show

PointArray2D32f[il].y = (float)PointArraylil.y;

}

/G TR .
cvFitEllipse (PointArray2D32f, count, box) ;

/) et AR R R
cvDrawContours (image04, cont, CV_RGB (255, 255, 255),
255),0, 1,8, cvPoint (0, 0)) ;

// Convert ellipse data from float to integer

cvRound (box—>center. x) ;

center.y = cvRound (box—>center.y) ;
size.width = cvRound (box—>size. width#*0. 5) ;
size. height = cvRound (box—>size. height*0.5) ;
box—>angle = —-box—>angle;

center. x

// Draw ellipse.
cvEllipse (image04, center, size,
box—>angle, 0, 360,

CV_RGB(0, 0, 255), 1, CV_AA, 0);

// Free memory.

free (PointArray) ;

free (PointArray2D32f) ;
free (box) ;

image. HighGUI use.

cvShowImage ( “Result”, image04 );

H RS 51 BB B2 T A Y

Al B RCR KR RE ] R EE

Q000 _ wrz -&E
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PRACHS

#include “cv.h”
#include “highgui.h”
#include <stdlib.h>

ttdefine ARRAY O /* switch between array/sequence method by replacing 0<=>1
*/

int main( int argc, charxk argv )

{
IplImage* img = cvCreatelmage ( cvSize( 500, 500 ), 8, 3 );
cvNamedWindow ( “hull”, 1 );

#if !ARRAY
CvMemStorage* storage = cvCreateMemStorage () ;
tendif
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for(;;)
{
int i, count = rand()%100 + 1, hullcount;
CvPoint ptO0;
#if !ARRAY
CvSeg* ptseq = cvCreateSeq( CV_SEQ KIND GENERIC|CV 32SC2,
sizeof (CvContour),

sizeof (CvPoint), storage );
CvSeqg* hull;

for( i = 0; i < count; i++ )
{
pt0.x = rand() % (img—>width/2) + img—>width/4;
pt0.y =rand() % (img—>height/2) + img—>height/4;
cvSeqPush ( ptseq, &pt0 );
}
hull = cvConvexHull2( ptseq, 0, CV_CLOCKWISE, 0 );
hullcount = hull->total;
ftelse
CvPoint* points = (CvPoint*)malloc( count *
sizeof (points[0])) ;
int* hull = (int*¥)malloc( count * sizeof (hull[0]));
CvMat point mat = cvMat( 1, count, CV 32SC2, points );
CvMat hull mat = cvMat( 1, count, CV 32SC1, hull );

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

{
pt0.x = rand() % (img—>width/2) + img—>width/4;
pt0.y =rand() % (img—>height/2) + img—>height/4;
points[i] = pt0;

}

cvConvexHull2 ( &point mat, &hull mat, CV CLOCKWISE, 0 ) ;

hullcount = hull mat. cols;

tendif
cvZero( img );
for( i = 0; i < count; i++ )
{
#if !ARRAY
pt0 = *CV GET SEQ ELEM( CvPoint, ptseq, i );
#else
pt0 = points[i];
tendif

cvCircle( img, ptO, 2, CV RGB( 255, 0, 0 ),



CV FILLED );

#if 'ARRAY
fHelse

#endif

#if !ARRAY

i);

felse

#tendif

#if !ARRAY

felse

tendif

pt0 = **CV_GET_SEQ ELEM( CvPoint*, hull, hullcount — 1 );

pt0 = points[hulllhullcount-1]];
for( i =0; i < hullcount; i++ )
{

CvPoint pt = #*CV_GET SEQ ELEM( CvPoint*, hull,

CvPoint pt = pointslhulll[i]];

cvLine( img, ptO, pt, CV RGB( 0, 255, 0 ));
pt0 = pt;
}

cvShowImage ( “hull”, img );
int key = cvWaitKey(0) ;

if( key == 27 ) // 'ESC
break;

cvClearMemStorage ( storage ) ;

free( points );
free( hull ):

Delaunay = Voronoi X453 FIEAR A&

T, XEH, =T, HaRERE.

BORE: CEPR2AshE — I RA, A RCRBAT 1)
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#include “cv.h”

#include “highgui.h”

#include <stdio. h>

/* the script demostrates iterative construction of
delaunay triangulation and voronoi tesselation */

CvSubdiv2D* init delaunay( CvMemStorage* storage,
CvRect rect )



CvSubdiv2D* subdiv;

Q000 _ wrz -&E
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subdiv = cvCreateSubdiv2D ( CV_SEQ KIND SUBDIV2D, sizeof (ksubdiv),

vSubdiv2DPoint),

vQuadEdge2D),

cvInitSubdivDelaunay2D ( subdiv, rect );

return subdiv;

sizeof (C
sizeof (C

storage )

void draw subdiv point ( IplImage* img, CvPoint2D32f fp, CvScalar color )

{

}

cvCircle( img, cvPoint (cvRound (fp.x), cvRound(fp.y)), 3, color,
CV_FILLED, 8, 0 );

void draw subdiv edge( IplImage* img, CvSubdiv2DEdge edge, CvScalar

color )

{

CvSubdivZ2DPoint* org pt;
CvSubdivZ2DPoint* dst pt;
CvPoint2D32f org;
CvPoint2D32f dst;
CvPoint iorg, idst;

org pt = cvSubdiv2DEdgeOrg (edge) ;
dst pt = cvSubdiv2DEdgeDst (edge) ;

if( org pt && dst pt )
{

org = org pt—>pt;
dst = dst pt-—>pt;
iorg =

cvPoint ( cvRound( org.x ), cvRound( org.y )):

idst = cvPoint ( cvRound( dst.x ), cvRound( dst.y ));



cvLine( img, iorg, idst, color, 1, CV AA, 0 );

void draw subdiv( IplImage* img, CvSubdiv2D* subdiv,
CvScalar delaunay color, CvScalar
voronoi color )

{

CvSeqReader reader;
int i, total = subdiv—>edges—>total;
int elem size = subdiv—>edges—>elem size;

cvStartReadSeq ( (CvSegk) (subdiv—>edges), &reader, 0 );

for( i =0; i < total; i++ )
{
CvQuadEdge2D* edge = (CvQuadEdge2D*) (reader. ptr) ;

if( CV_IS SET ELEM( edge ))
{
draw subdiv edge( img, (CvSubdiv2DEdge)edge + 1,
voronoi color );
draw subdiv edge( img, (CvSubdiv2DEdge)edge,
delaunay color );

}

CV_NEXT SEQ ELEM( elem size, reader );

void locate point( CvSubdiv2D* subdiv, CvPoint2D32f fp, Ipllmage* img,
CvScalar active color )
{
CvSubdiv2DEdge e;
CvSubdiv2DEdge e0 = 0;
CvSubdiv2DPoint* p = 0;

cvSubdiv2DLocate ( subdiv, fp, &e0, &p ):

if( e0 )

{
e = e0;
do

Q000 _ wrz -&E
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draw subdiv edge( img, e, active color );
e = cvSubdiv2DGetEdge (e, CV_NEXT AROUND LEFT) ;
}
while( e != e0 );
}

draw subdiv point( img, fp, active color );

void draw subdiv facet( IplImage* img, CvSubdiv2DEdge edge )
{

CvSubdiv2DEdge t = edge;

int i, count = O;

CvPoint* buf = 0;

// count number of edges in facet
do
{
count++;
t = cvSubdiv2DGetEdge ( t, CV NEXT AROUND LEFT );
} while (t != edge );

buf = (CvPoint*)malloc( count * sizeof (buf[0])):

// gather points
t = edge;
for( i = 0; i < count; i++ )
{
CvSubdiv2DPoint* pt = cvSubdiv2DEdgeOrg( t );
if( !pt ) break;
buf[i] = cvPoint ( cvRound (pt—>pt. x), cvRound (pt—>pt.y)) :
t = cvSubdiv2DGetEdge ( t, CV_NEXT AROUND LEFT );
}

if( i == count )
{
CvSubdiv2DPoint* pt =
cvSubdiv2DEdgeDst ( cvSubdiv2DRotateEdge ( edge, 1 ));
cvFillConvexPoly( img, buf, count,
CV_RGB (rand () &255, rand () &255, rand () &255), CV_AA, 0 ) ;
cvPolyLine( img, &buf, &count, 1, 1, CV RGB(0,0,0), 1,
CV AA, 0);
draw subdiv point( img, pt->pt, CV RGB(0,0,0));
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free( buf );

}

void paint voronoi( CvSubdiv2D* subdiv, IplImage* img )
{

CvSeqReader reader;

int i, total = subdiv—>edges—>total;

int elem size = subdiv—>edges—>elem size;

cvCalcSubdivVoronoi2D ( subdiv ) ;
cvStartReadSeq( (CvSeg*) (subdiv—>edges), &reader, 0 );

for( i =0; i < total; i++ )
{
CvQuadEdge2D* edge = (CvQuadEdge2D*) (reader. ptr) ;

if ( CV IS SET ELEM( edge ))
{
CvSubdiv2DEdge e = (CvSubdiv2DEdge) edge;
// left
draw subdiv facet( img, cvSubdiv2DRotateEdge( e,

// right
draw subdiv facet ( img, cvSubdiv2DRotateEdge( e,
3));
}

CV_NEXT SEQ ELEM( elem size, reader );

void run(void)
{

char win[] = “source”;

int 1i;

CvRect rect = { 0, 0, 600, 600 };

CvMemStorage* storage;

CvSubdiv2D* subdiv;

IplImage* img;

CvScalar active facet color, delaunay color, voronoi color,
bkgnd color;
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active facet color = CV RGB( 255, 0, 0 );

delaunay color = CV RGB( 0,0,0) ;

voronoi color = CV RGB(0, 180, 0);

bkgnd color = CV RGB (255, 255, 255) ;

img = cvCreatelmage( cvSize(rect.width, rect. height), 8, 3 );
cvSet ( img, bkgnd color, 0 );

cvNamedWindow ( win, 1 );

storage = cvCreateMemStorage (0) ;
subdiv = init delaunay( storage, rect );

printf ("Delaunay triangulation will be build now
interactively. \n”
“To stop the process, press any key\n\n”):

for( i =0; 1 < 200; i++ )
{
CvPoint2D32f fp =
cvPoint2D32f ( (float) (rand )% (rect. width—10)+5),

(float) (rand )% (rect. height-10)+5)) ;

locate point( subdiv, fp, img, active facet color );
cvShowImage ( win, img );

if( cvWaitKey( 100 ) >= 0 )
break;

cvSubdivDelaunay2DInsert ( subdiv, fp );

cvCalcSubdivVoronoi2D ( subdiv ) ;

cvSet ( img, bkgnd color, 0 );

draw subdiv( img, subdiv, delaunay color,
voronoi color );

cvShowImage ( win, img );

if( cvWaitKey( 100 ) >= 0 )
break;
}

cvSet ( img, bkgnd color, 0 );
paint voronoi ( subdiv, img );
cvShowImage ( win, img );



cvilaitKey (0) ;

cvReleaseMemStorage ( &storage ) ;

cvReleaselImage (&img) ;
cvDestroyWindow( win ) ;

}

int main( int argc, char¥x argv )
{

run() ;

return 0;

AMHE SRR N EE GERD

RCR L GBI Al A B SR AR — AN Sl B R (H 2T A

ESINMOPNE

B video !;”Ei

Ei M background

REHE A KB

VA

#include <{stdio.h>
#include <cv.h>
#include <highgui.h>

int main( int argc, charx* argv )

{
//7 W] Iplimage FR%f
IplImage* pFrame = NULL;




IplImage* pFrlmg
IplImage* pBkImg

urml.org.cn
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NULL;
NULL;

CvMat* pFrameMat = NULL;
CvMat* pFrMat = NULL;
CvMat* pBkMat = NULL;

CvCapture* pCapture = NULL;

int nFrmNum = O;

/ /B 1

cvNamedWindow ("video”, 1);
cvNamedWindow (“background”, 1) ;
cvNamedWindow (” foreground”, 1) ;
//MEE OH FHEY

cvMoveWindow (“video”, 30, 0):
cvMoveWindow (“background”, 360, 0);
cvMoveWindow (" foreground”, 690, 0);

if( arge !'= 2 )

{

}

fprintf (stderr, “Usage: bkgrd <video file name>\n”);
return -1;

//¥T TR A
if (! (pCapture = cvCaptureFromFile(argv[1])))

{

}

fprintf (stderr, “Can not open video file %s\n”, argv[l]);
return —2;

/ /ML B A A
while (pFrame = cvQueryFrame ( pCapture ))

{

{

IPL_DEPTH

IPL_DEPTH

nFrmNum++;

// R R F W, TEIIFNA, PG
if (MFrmNum == 1)

pBkImg = cvCreatelmage (cvSize (pFrame—>width, pFrame—>height),
8U, 1) ;
pFrimg = cvCreatelmage (cvSize (pFrame—>width, pFrame—>height),

8U, 1) ;
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pBkMat = cvCreateMat (pFrame—>height, pFrame—>width, CV 32FCl);

CV_32FCl1) ;

pFrMat = cvCreateMat (pFrame—>height, pFrame->width, CV 32FC1) ;
pFrameMat = cvCreateMat (pFrame—>height, pFrame—>width,

/ /AL R IE TE G AL B
cvCvtColor (pFrame, pBkImg, CV BGR2GRAY) ;
cvCvtColor (pFrame, pFrImg, CV BGR2GRAY) ;

cvConvert (pFrimg, pFrameMat) ;
cvConvert (pFrimg, pFrMat) ;
cvConvert (pFrimg, pBkMat) ;

else

cvCvtColor (pFrame, pFrImg, CV BGR2GRAY) ;
cvConvert (pFrimg, pFrameMat) ;

/e tE g, e G
//cvSmooth (pFrameMat, pFrameMat, CV GAUSSIAN, 3, 0, 0);

/ /TR T S B AR IR
cvAbsDiff (pFrameMat, pBkMat, pFrMat);

// —AEAGHT R A
cvThreshold (pFrMat, pFrImg, 60, 255.0, CV_THRESH BINARY);

[/RATIRA S2IER, KiMeE

//cvErode (pFrimg, pFrimg, 0, 1);

//cvDilate (pFrimg, pFrimg, 0, 1);

K [N=5=

cvRunningAvg (pFrameMat, pBkMat, 0.003, 0);
/¥ A G, HULER

cvConvert (pBkMat, pBkImg) ;

//wos B

cvShowImage ("video”, pFrame) ;
cvShowImage (“background”, pBkImg) ;
cvShowlImage (“foreground”, pFrimg);

[/ IR Ay, kA
//HEERF A cvShowlmage PR ZUHE AL 8] 58 1K B 7S
/ /SR TR AT DAAR $ CPU 3o BE 1 3%
if( cvWaitKey(2) >= 0 )
break;



} // end of if-else
} // end of while—loop

/ /B B 1
cvDestroyWindow (“video”) ;

cvDestroyWindow (“background”) ;
cvDestroyWindow (“foreground”) ;

/ /R PG AN A e
cvReleaselmage (&pFrimg) ;
cvReleaselmage (&pBkImg) ;

cvReleaseMat (&pFrameMat) ;

cvReleaseMat (&pFrMat) ;
cvReleaseMat (&pBkMat) ;

return O;

}
BRI (&K
MORE: (KRBT

|l Notion

PRAH

#include “cv.h”
#include “highgui.h”
#include <time. h>
#include <math. h>

QOO . xux -wE
= 75 © urrl.arg.cn
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#include <ctype. h>
#include <{stdio.h>

// various tracking parameters (in seconds)

const double MHI DURATION = 0.5;

const double MAX TIME DELTA = 0.5;

const double MIN TIME DELTA = 0. 05;

// FTashta e amig, SHLE8EE L& FPS W E A K

const int N = 2;

// ring image buffer
IplImage *kkbuf = 0;
int last = 0;

// temporary images

Iplimage *mhi = 0; // MHI: motion history image
IplImage *orient = 0; // orientation

IplImage *mask = 0; // valid orientation mask
IplImage *segmask = 0; // motion segmentation map
CvMemStorage* storage = 0; // temporary storage

// parameters:
// img — input video frame
// dst — resultant motion picture
// args — optional parameters
void update mhi( IplImage* img, IplImage* dst, int diff threshold )
{
double timestamp = clock()/1000. ; // get current time in seconds
CvSize size = cvSize(img—>width, img—>height); // get current
frame size
int 1, idxl = last, idx2;
IplImage* silh;
CvSeg* seq;
CvRect comp rect;
double count;
double angle;
CvPoint center;
double magnitude;
CvScalar color;

// allocate images at the beginning or

// reallocate them if the frame size is changed

if( !'mhi || mhi—>width != size.width || mhi—>height !=
size. height )

{



if ( buf == 0)

{
buf = (IplImage**)malloc (N*sizeof (buf[0]));
memset ( buf, 0, Nksizeof (buf[0]));

}

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

{
cvReleaselmage ( &bufli] );
buf[i] = cvCreateImage( size, IPL DEPTH 8U, 1 );
cvZero( buf[i] );

}

cvReleaselmage ( &mhi ) ;

cvReleaselmage ( &orient );

cvReleaselmage ( &segmask ) ;

cvReleaselmage ( &mask ) ;

mhi = cvCreatelmage( size, IPL DEPTH 32F, 1 );
cvZero( mhi ); // clear MHI at the beginning
orient = cvCreatelmage( size, IPL DEPTH 32F, 1 );
segmask = cvCreatelmage( size, IPL DEPTH 32F, 1 );
mask = cvCreatelmage( size, IPL DEPTH 8U, 1 );

}

cvCvtColor ( img, bufl[last], CV BGR2GRAY ): // convert frame to

grayscale
idx2 = (last + 1) % N: // index of (last — (N-1))th frame
last = 1dx2;
silh = buf[idx2];

frames

// and

update

// AHAR A ) 22
cvAbsDiff (buf[idx1], buf[idx2], silh); // get difference between

// wE BB A1

cvThreshold( silh, silh, diff threshold, 1, CV THRESH BINARY );
threshold it

cvUpdateMotionHistory( silh, mhi, timestamp, MHI DURATION ); //
MHI

// convert MHI to blue 8u image
// cvCvtScale WJEEIU/NS4L shift = (MHI_DURATION -

timestamp) *255. /MHI_DURATION

// P R SRR

Q000 _ wrz -&E
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cvCvtScale ( mhi, mask, 255./MHI DURATION,

(MHI DURATION - timestamp)*255./MHI DURATION ) ;

cvZero( dst );
cvCvtPlaneToPix (mask, 0, 0, 0, dst); //B,G,R,0 —> dist : convert
to BLUE image

// VBB B PIRR EE T 1A) DA IR 0 7 TRl AR mask
// Filter size = 3

cvCalcMotionGradient ( mhi, mask, orient,

MAX_TIME DELTA, MIN TIME DELTA, 3 ):

if( !storage )

storage = cvCreateMemStorage (0) ;
else

cvClearMemStorage (storage) ;

[/ 1BENE RIFIB BB E LT A
// segmask is marked motion components map. It is not used further
seq = cvSegmentMotion( mhi, segmask, storage, timestamp,

MAX TIME DELTA );

// iterate through the motion components,

// One more iteration (i == —-1) corresponds to the whole image
(global motion)

for( i =0; i < seqg—>total; i++ )

{

if( i <0) {// case of the whole image, Xf#&iE K15 fl
BAE
comp rect = cvRect( 0, 0, size.width,
size. height );
color = CV _RGB (255, 255, 255) ; // white color
magnitude = 100; // EIZAE DL SR A2 1) R /M
il
}
else { // i-th motion component
comp rect =
((CvConnectedComp*) cvGetSeqElem( seq, i ))->rect;
[/ ERNR
if( comp rect.width + comp rect.height < 100 )
continue;
color = CV RGB(255,0,0) ; // red color
magnitude = 30;
//if (seq—>total > 0) MessageBox (NULL, "Motion
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Detected”, NULL, 0) ;

timestamp,
MHI DURATION) ;

origin

}

// select component ROT
cvSetImageROI ( silh, comp rect );
cvSetImageROI ( mhi, comp rect );
cvSetImageROI ( orient, comp rect );
cvSetImageROI ( mask, comp rect );

[/ FERFF XN, T HIEs 5 1A

angle = cvCalcGlobalOrientation( orient, mask, mhi,

angle = 360.0 — angle; // adjust for images with top-left

// TERIER AN T s A
// Norm(L1) = sum of total pixel values

count = cvNorm( silh, 0, CV L1, 0 );

// The function cvResetImageROI releases image ROI
cvResetImageROT ( mhi ) ;

cvResetImageROT ( orient );

cvResetImageROT ( mask ) ;

cvResetImageROT ( silh );

// check for the case of little motion
if( count < comp rect.width*comp rect.height * 0.05) //

five percent of pixel

continue;

// draw a clock with arrow indicating the direction
center = cvPoint ( (comp rect.x + comp rect.width/2),
(comp rect.y +

comp rect. height/2) );

CV_AA, 0 );

cvCircle( dst, center, cvRound (magnitude*1.2), color, 3,

cvLine ( dst, center, cvPoint( cvRound( center.x +

magnitude*cos (anglexCV PI1/180)),

cvRound ( center.y -

magnitude*sin(angle*xCV P1/180))),
color, 3, CV AA, 0 );

}
}
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int main(int argc, charx* argv)
{
IplImage* motion = 0;
CvCapture* capture = 0;

if( arge == 1 || (argec == 2 && strlen(argv[l]) == 1 &
isdigit (argv[1]1[0])))
capture = cvCaptureFromCAM( argec == 2 ? argv[1][0] -0’
0);
else if( arge == 2 )
capture = cvCaptureFromAVI ( argv[1l] ):

if ( capture )
{
cvNamedWindow ( “Motion”, 1 ):
for(;;)
{
IplImage* image;
if ( !cvGrabFrame ( capture ))
break;

image = cvRetrieveFrame( capture ):

if( image )
{
if( !'motion )
{
motion = cvCreatelmage ( cvSize (image->width, image—>height),
8, 3);
cvZero( motion );
motion—>origin = image—>origin;

}

update mhi( image, motion, 60 );
cvShowImage ( “Motion”, motion );

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

cvReleaseCapture ( &capture ) ;
cvDestroyWindow( "Motion” ) ;

return 0;



SR H Camshift B k3T R 6 B bR B IR EE
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M CanShiftDemo
Y¥min: 140

Ymax: 162

o=l

Smin: 68

i

A EE

#include “cv.h”
#include “highgui.h”
#include <stdio.h>
#include <ctype. h>

IplImage *image = 0, *hsv = 0, *hue = 0, *mask = 0, s*backproject = 0,
*histimg = 0;
CvHistogram *hist = 0;

int backproject mode = O;
int select object = 0;
int track object = 0;

int show hist = 1;
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CvPoint origin;

CvRect selection;

CvRect track window;

CvBox2D track box; // tracking iR[EIFJXIH box, A

CvConnectedComp track comp;

int hdims = 48; // K7y HIST BN, B e RS 1

float hranges arr[] = {0, 180} ;

float* hranges = hranges arr;

int vmin = 10, vmax = 256, smin = 30;

void on mouse( int event, int x, int y, int flags )
{
if( !image )
return;

if ( image—>origin )
y = image—>height - y;

if( select object )
{

MIN(x, origin. x) ;
MIN(y, origin. y) ;
selection. width = selection.x + CV IABS(x - origin.x);
selection. height = selection.y + CV IABS(y - origin.y);

selection. x

selection.y

MAX( selection.x, 0 );
selection.y = MAX( selection.y, 0 );
selection. width = MIN( selection.width, image—>width );
selection. height = MIN( selection. height,
image—>height ) ;

selection. x

selection. width —= selection. x;
selection. height —= selection. y;

}

switch( event )
{
case CV_EVENT LBUTTONDOWN:
origin = cvPoint (x,y);
selection = cvRect(x,v,0,0);
select object = 1;
break;
case CV_EVENT LBUTTONUP:
select object = 0;
if( selection.width > 0 && selection. height > 0 )
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track object = -1;
#ifdef DEBUG
printf ("\n # RARPEREXIE: ) ;
printf(“\n X =%, Y =%, Width = %d, Height = %d”,
selection. x, selection.y, selection.width,
selection. height) ;
#endif
break;

CvScalar hsv2rgb( float hue )
{
int rgb[3], p, sector;
static const int sector datal][3]=
{{o,2,1}, {1,2,0}, {1,0,2}, {2,0,1}, {2,1,0}, {0,1,2}};
hue *= 0. 033333333333333333333333333333333f;
sector = cvFloor (hue) ;
p = cvRound (255% (hue — sector));
p = sector & 1 ? 255 : 0;

rgblsector datal[sector][0]] = 255;
rgblsector datalsector][1]] = 0;
rgblsector datalsector][2]] = p;

#ifdef DEBUG

printf (“\n # Convert HSV to RGB: ”);

printf (“\n HUE = %f”, hue):

printf (“\n R=%d, G =%, B= %", rghl0], rghl1], rgbl2]);
tendif

return cvScalar (rgb[2], rgb[1], rgh[0],0):
}

int main( int argc, char¥x argv )
{
CvCapture* capture = 0;
IplImage* frame = 0;

if(arge == 1 || (argec == 2 && strlen(argv[l]) == 1 &
isdigit(argv[1][0])))
capture = cvCaptureFromCAM( arge == 2 ? argv[1][0] -0’
0);
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else if( argec == 2 )

capture = cvCaptureFromAVI ( argv[1] ):

if ( !capture )

{
fprintf (stderr, “Could not initialize capturing...\n”);
return —1;

}

printf( “Hot keys: \n”
“\tESC - quit the program\n”
“\tc — stop the tracking\n”
“\tb - switch to/from backprojection view\n”
“\th - show/hide object histogram\n”
"To initialize tracking, select the object with
mouse\n” ) ;

//cvNamedWindow ( “Histogram”, 1 ):

cvNamedWindow ( “CamShiftDemo”, 1 ):

cvSetMouseCallback ( “CamShiftDemo”, on mouse, NULL ) ; // on mouse
H E LFHAT

cvCreateTrackbar ( “Vmin”, ”“CamShiftDemo”, &vmin, 256, 0 ):

cvCreateTrackbar ( “Vmax”, ”“CamShiftDemo”, &vmax, 256, 0 ):

cvCreateTrackbar ( “Smin”, ”“CamShiftDemo”, &smin, 256, 0 ):

for(;;)
{

int i, bin w, c;

frame = cvQueryFrame ( capture );

if( !frame )
break;
if( !image )

{
/* allocate all the buffers */

image = cvCreatelmage ( cvGetSize (frame), 8, 3 ):

image—>origin = frame—>origin;

hsv = cvCreatelmage ( cvGetSize (frame), 8, 3 ):

hue = cvCreatelmage ( cvGetSize (frame), 8, 1 );

mask = cvCreatelmage ( cvGetSize (frame), 8, 1 );

backproject = cvCreateImage ( cvGetSize (frame), 8,

1);
hist = cvCreateHist( 1, &hdims, CV HIST ARRAY,

&hranges, 1 ); // M5 H K



histimg = cvCreatelmage ( cvSize (320, 200), 8, 3):
cvZero( histimg ) ;

}

cvCopy ( frame, image, 0 );
cvCvtColor ( image, hsv, CV BGR2HSV ): // Etoz (64t

BGR to HSV

if( track object )

{

int vmin = vmin, vmax = vmaXx;

cvInRangeS ( hsv,

cvScalar (0, smin, MIN( vmin, vmax), 0),

cvScalar (180, 256, MAX (_

vmin, vmax),0), mask ); // 52| —{HH MASK
cvSplit( hsv, hue, 0, 0, 0 ); // HIEHL HUE 43

gl

if( track object < 0 )

{

FEFEX K for ROI
FEFEX W, for mask
HH T

0, 0); // RHEAKMHE

max val ? 255. / max val : 0.,

FHINEG W bin w MRS

float max val = 0.f;
cvSetImageROI ( hue, selection ); // 1§

cvSetImageROI ( mask, selection ); // &
cvCalcHist ( &hue, hist, 0, mask ): // it
cvGetMinMaxHistValue ( hist, 0, &max val

cvConvertScale ( hist—>bins, hist—>bins,
0); // 46/ bin X E [0, 255]
cvResetImageROT ( hue ); // remove ROI
cvResetImageROT ( mask ) ;

track window = selection;

track object = 1;

cvZero( histimg );
bin w=histimg—>width / hdims; // hdims:

// 1 H 5
for( i =0; i < hdims; i++ )
{

int val =

Q000 _ wrz -&E
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b
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cvRound ( cvGetReallD (hist—>bins, i)*histimg—>height/255 );
CvScalar color =
hsv2rgb (i*180. £/hdims) ;
cvRectangle ( histimg,
cvPoint (i*bin w, histimg—>height),
cvPo
int ((i+1)*bin w, histimg—>height — val),
colo
r, -1, 8 0);

}

cvCalcBackProject ( &hue, backproject, hist ); //
{#H back project Ji%
cvAnd ( backproject, mask, backproject, 0 );

// calling CAMSHIFT ZFyApsibh
cvCamShift ( backproject, track window,
cvTermCriteria( CV_TER
MCRIT EPS | CV_TERMCRIT ITER, 10, 1 ),
&track comp,
&track box );
track window = track comp. rect;

if ( backproject mode )
cvCvtColor ( backproject, image,
CV_GRAY2BGR ); // {#i/H backproject KJE K4
if( image—>origin )
track box.angle = —track box. angle;
cvEllipseBox ( image, track box, CV RGB(255,0,0),
3, CV_AA, 0 );
}

if ( select object && selection.width > 0 &&
selection. height > 0 )
{
cvSetImageROI ( image, selection );
cvXorS( image, cvScalarAll(255), image, 0 );
cvResetImageROT ( image ) ;

}

cvShowImage ( “CamShiftDemo”, image ) ;
cvShowImage ( “Histogram”, histimg );
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c = cvWaitKey (10) ;

if(c==27)
break; // exit from for—loop
switch( ¢ )
{
case ‘b’ :
backproject mode = 1;
break;
case ¢ :

track object = 0;
cvZero( histimg ) ;
break;
case 'h’:
show hist "= 1;
if ( !show hist )
cvDestroyWindow( “Histogram” ) ;
else
cvNamedWindow ( “Histogram”, 1 );
break;
default:

}

cvReleaseCapture ( &capture ) ;
cvDestroyWindow (“CamShiftDemo”) ;

return 0;
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