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validRangeRight =min(VideoWidth-1 ,
validRangeRight)
validRangeDown = min(VideoHeight-1 ,
validRangeDown);
}

Drag & Drap Jee al...g 4 Object window !

(intevent, int x, inty, mouseHandler void Static
int flags, void *param)

{

[* user press left button */

(event == CV_EVENT_LBUTTONDOWN If
&& ldrag)

{

point0 = cvPoint(x, y);

drag = 1;

movement=0;

}

/* user drag the mouse */

If (event == CV_EVENT_MOUSEMOVE &&
drag)

pointl = cvPoint(x, y);

movement =1,

}

[* user release left button */

If (event == CV_EVENT_LBUTTONUP &&
drag)

{
drag = 0;
movement =0;

trackenable = 1;
selecttarget =0;
}

If (event ==
CV_EVENT_RBUTTONUP)
{

drag = 0;
movement =0;
trackenable = 0;
selecttarget =0;
}

}

/I TODO: code your application's behavior here

PTZ 90 S oS

CHitronControlClass CameraConrolObj;
Sy sl sl s 25 51 () pgad S8l ,s iy
9y Ry

cv::VideoCapture Cap(0);
cv::Mat RGBFrame;

5hemb el &b ol aeb y A5 Match template o
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4 g flo 50 culpo (pl a5 5 tauled oo drslne
Sygbolen @bl 05d oo 0,33 ResUltMat sl
90 caalid byl gl el Lasin el 1 aS
0B 504, 0,5 awtemplate lea b slosls (saiges
oS ams abul 1, 15l slite slapts oSl b el
Mie bl GlaglesS,l 5l (S e jlaie L
I, ol cisi> ,o CV_TM_CCOEFF_NORMED
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#include"stdafx. h"

#include"VideoObjectTracking. h"

#ifdef _DEBUG

#definenew DEBUG_NEW

#endif

I/l The one and only application object

CWinApp theApp;

usingnamespace std;

OpenCV lusw ;o Cigd 4 POINEL § POINO alass iy ya5

CvFont font;

CvPoint point0;
CvPoint pointl;

bool drag = 0;

bool movement = 0;
bool trackenable = 0;
bool selecttarget = 0;

o235l g o (e (2295 Lo @5 5
(a, b) (((d) < (b))? (a): (b)) min #define
(a, b) (((a) = (b))? (a): (b)) max #define
int VideoWidth;
int VideoHeight;

25a G 4l 0,5 Sz ul

void CheckBorder (int &validRangeLeft,
&validRangeTop, int&validRangeRight, int
int&validRangeDown)

validRangeLeft =max(0 ,validRangeLeft);
validRangeTop = max(0 ,validRangeTop );



If (point0. y>pointl. y)
{temp = point0. y;
point0. y = pointl. y;
pointl. y = temp;

}
ObjectWidth = (point1. x-
point0. x);
ObjectHeight= (pointl. y-
point0. y);
ObjectCentX=(pointl. x+point0. x)/2;
ObjectCentY = (pointl. y+point0. y)/2;

ObjectCentY=ROI_window_top+max_loc.

y+ObjectHeight/2;

CameraConrolObj. tiltspeed= -

((float)(ObjectCentY-

VideoCenterY)/(float)(VideoCenterY))*63;

Object_window_top=0bjectCentY-

ObjectHeight/2;

CheckBorder(Object_window_left,Object_windo

w_right,Object_window_top
,Object_window_down);

else{ if ((key=="8")){

CameraConrolObj. tiltspeed = -10;

CameraConrolObj. panspeed =0;

CameraConrolObj.

CameraControlFuc();

}

If ((key=="2")) {
CameraConrolObj. tiltspeed = 10;
CameraConrolObj. panspeed =0;
CameraConrolObj.
CameraControlFuc();

}

If ((key=="5") {
CameraConrolObj. tiltspeed = 0;
CameraConrolObj. panspeed =0;
CameraConrolObj. CameraControlFuc();

}

If ((key=="4)) {
CameraConrolObj. tiltspeed = 0;
CameraConrolObj. panspeed =-10;
CameraConrolObj.
CameraControlFuc();

}

If ((key=="6") {
CameraConrolObj. tiltspeed = 0;
CameraConrolObj. panspeed =10;
CameraConrolObj.
CameraControlFuc();

}
}

Vel Y (go,los £F (50,590 tepoa] poeid (oolde 4 505

cv::Mat GrayFrame;

29 Ghaled 0,2y olx]
cv::namedWindow("Correlation Video
Window");

0 2x (S9) 0 Loge Sopde &b Sle 8
v::setMouseCallback("Correlation Video
Window", mouseHandler, NULL);

CvFont font;

int hscale=1. 0;
int vscale=1. 0;
int LineWidth=1;

SNy pgeal (59,0 4y 5 @ las igd el
cvinitFont(&font,CV_FONT_HERSHEY_SIMPL
EX|CV_FONT_ITALIC,hscale,vscale,0,LineWidt
h);
int ObjectHeight;
int ObjectWidth;
int ObjectCentX;

int ObjectCentY;
cv::Mat ObjectMat;
cv::Mat ROIMat;
cv::Ma ResultMat;
int ROl_WINDOW_COEFICENT =2;
intObject_window_left,Object_window_
right,Object_window_top,Object_window_do
wn;
intROI_window_left,ROI_window_right
,ROI_window_top,ROI_window_down;
int VideoCenterX;
int VideoCenterY;
int key=0;
055035 QL g oS o5 by b culeg sail> S

20,8 oo Iyl adl> 1o Jlasl
while (key!="q'&&key!="Q")

S o5 I RGB frame cél o

Cap >> RGBFrame;
VideoHeight = RGBFrame.
rows;

VideoWidth = RGBFrame.
cols;

gray level 4, RGB frame o5 &b

cv::cvtColor(RGBFrame,GrayFrame,CV_RGB2
GRAY);

(drag&&movement) if
cv::rectangle(RGBFrame,point0,pointl,
CV_RGB(255,255,0),3,8,0);

if (trackenable)

{ if (Iselecttarget)

{ int temp;
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float quINUMBINS];

float pu[NUMBINS];

float* deriv_kernel_array;

float* weight_array;

void evalHist(float* Ptr);

inlinefloat kernelFunc(float);

inlinefloat deriveKernelFunc(float);

void updateWeight();

void computeDisplacement(int& dy,int& dx);
void findNewTargetPos();

float bhattacharyyaCoe();

void CheckBorder(int&validRangeLeft,
int&validRangeRight,
int&validRangeTop,int&validRangeDown);
KernelBaseTargetTracking(void);

void GetFrame(cv::Mat rgbFrame);

void GetTrackObject(CvPoint point0,CvPoint
pointl);

void Track(cv::Mat rgbFrame);

j

Spdy oo Dyge Jol 5B sl b s> o o 680l g9 00
Sl ol Bus lod a5 g 3l askad S o] o 4
abidl> ;o Bow cpl jlaS gz pi el cnl o (Jy 0sdiee
ailge axkad )] Jlog5s ol S g Jlogal 05 g 0,03
S 2l 05 so dlxe eValHiSt &b 5l oozl L as
Sl sin 45wl o GetTrackObject aslsl jo oo
drag & drop Jee g wole lawg codad o don
448 )00 539)5 OlasS)l ez @l (al wsdee Sl
9 X1 5 Jubatie (oYU § o Coonw 455 YO X0 5 5
gy 5l Jelais (ol (il 5 ol S 2265 Y1

O JS8) asbee )8

(x0, v0)

(xI, vI)

MU @l fdasiaw -V S0

cv::putText(RGBFrame, "Correlation”,cvPoint(5
< Y)Y\ evSealar(0,0,0),1);

key = cv::waitKey(40);

}

}

}

else {

// TODO: change error code to suit your needs
T_t_printf(("FatalError:GetModuleHandleFaile
d\n));

nRetCode = 1;

}

return nRetCode;

Kernel Base Object s ,¢51 A5 by —Y-F
Trading

Normalized Cross o sl asle 5 i, ol
Dy oo (Sibpmads 6 g3 4 COITElation

A Lsgi L (G535 o058 5l ankad Sy il gl 58
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90 5B gam Slam B )0 sl Cgz alalls (o askad

Shls sankd b L3 5B 0 onwl ows 4y (gaxkd 3Ll

(E+ 1, o bend 5o slops 8 50 ol (5t
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e oo >yl Kernel o )63 b ol

class KernelBaseTargetTracking
{
private:
int VideoWidth;
int VideoHeight;
int ObjectCenterX;
int ObjectCenterY;
int ObjectHeight;
int ObjectWidth;
int object_half x;
int object_half y ;
int obj_window_left;
int obj_window_top;
int obj_window_right;
int obj_window_down;
cv::Mat RGBFrame;
cv::Mat GrayFrame;



uchar pixel = GrayFrame. at<uchar>(x, y);
if (dist<1. 0){

Hist[pixel] += kernel_func(dist);
deriv_kernel_array[y*VideoWidth+x]=
deriv_kernel_func(dist);

total += Hist[pixel];

}

}

for (int i}: 0; i < NUMBINS; i++)Hist[i]= total;
}
& 50 o5 fOr ddl> g0 a5 iS5 e sdmlie YU (sasliy 4o
e b s S Golen 1)yl oSy
o SLbl Lt 5 iobewy onl 45 aesl azsls
V0, X0) 02y Saloms S90 oy silioo (ol 323 5
oiblie gaisS (Y1, X1) g 0y YU i G aiigS
ol & arg b aibios o Gl 5 Sl oo (S
g Bon Ldates 35,0 ObjCentY 4 ObjCentX «,0lis
wos cias b ol o5 5« halfh ghalfw jelie fooen
205 (o0 drlone pgal glis )l g
kernel Base object tracking ool pgs 51
ax slops,d (gl a8 il e TrackObject &b slgs1,8
Qa> Cosdge TrackObject wb 00,5 o lo t w3 5l
090 4 el Sy g 00505 dle 18 2 0 1) Soa
ssboles aas oo plaled | w2 B 9 WA (o w2 B 52 50 Sua
JHIs 50 8 b erimoe aslsl [0 b e o aS
findNewTargetPos sqoi o Jle1,3 TrackObject
lae 1, computeDisplacement o cpl a5 aib o
=G ;5 computeDisplacement U 5 o5 0
&b 3T sy W5 e lupdateWeight
YU g, 035 00 oo |y evalHist o 5.5 updateWeight
I Lo 13 plod (51,0 b evalHist ol a5 ams o lid
M305s plS g Jloged Wb i 8 ) (G 39h 035
a>y  updateWeight ol cye 4 00,5 dculxe looe

void KernelBaseTargetTracking:updateWeight()

{
evalhist(pu, ObjectCenterX - object_half_x,

ObjectCenterY - object_half_y,

AR

VFee sl Y (go Lo 1F (50590 tipm] i (oole @y 2

GetTrackObject U
void
KernelBaseTargetTracking::GetTrackObject(int
x0,int y0, int x1,int y1)

{
evalHist (&qu[0],x0,y0,x1,y1);
}

39 50 095 lao evalHist b GetTrackObjectal o
bt (54355 90 5 QUGlaglesS,T b 5 b ol oS
float g5 5l ol (5,80 oL QU T J5 a5 555 o0 005 oo
5o 4, Ba b, olhw plp ol Jshe olaxs oS
o ke NUMBINS e b a8 ol g8 claey b
by QB Collae Bus jlogyys el Fgics a5 cul
dolsl ;o 1048 so (5,lS aladls (o g dlxa o] jo )18
kernel base object oo ,s5l Lol asb, j0 a5 b
Ohe Bled oo plF gt ) dcule 4 pladl tracking

S 0
Hist oL L 8L g5 5l SlesS )T il o LevalHist sl

S sl 003 plS g drilons 4y pludlfloat g5 5l

S oo odelan 1) a0 ol S ginnn

void KernelBaseTargetTracking::Evalhist(float*
Hist,int x0,int y0,int x1,int y1)
{
int halfw=(x1-x0)/2;
int halfh=(y1-y0)/2;
intObjCentX =(x1+x0)/2;
intObjCentY =(y1+y0)/2;
float dx,dy,dist,norm_dx,norm_dy;
memset(&Hist[0],0,NUMBINS*sizeof(float));
float total = 0;
for (inty =y0; y <yl; y++)
{
for (int x = x0; x <x1 ; X++)
{
dx = (float)(x-ObjCentX);
dy = (float)(y-ObjCentY);
norm_dx = (dx/ (float)(halfw));
norm_dy = (dy/ (float)(halfh));
dist = sgrt(norm_dx * norm_dx + norm_dy*
norm_dy);



e.u;'ac‘)ho‘ Kernel Base Object Tracking ‘g.'o’g‘)gfﬂ 31 eolasw! b Ll ‘5%35.»”5 S0 ‘5).35:)

SO g (Gl Y guazo 50 5§80 (o bwbid CabB b

Jlade il opl a5 0gd e 00; las Displacement
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void

KernelBaseTargetTracking::computeDisplaceme

nt(int& dy,int& dx)

{

updateWeight();

float weight_sum = 0;

float x_sum = 0;

floaty sum =0;

float temp;

for(int

y=obj_window_top;y<=obj_window_down;

y++)

for(int

x=0bj_window_left;x<=obj_window_right;

X++)

{

temp=

weight_array[y*VideoWidth+x]*deriv_kernel_a

rray[y*VideoWidth+x];

weight_sum += temp;

X_sum += (x-ObjectCenterX)*temp;

y_sum += (y-ObjectCenterY)*temp;

}

dx = (int)floor(x_sum/weight_sum);

dy = (int)floor(y_sum/weight_sum);

}

Sgu oo 033 oo UpdateWeights &b lowl (b ¢yl 5o
b 0 Ll jlaie sl 4 55 o slagy 5y nolie
90 3 e xS0 B Boe it S
Oialeny Boe Ll (55, p 65,0 55 fOr (gail>

2 Sy (Si9 polie 5l plaS j2 00 Jolo g 0as
5.23,5 dule evalHist ol as kernel mb i

S b Sy 5 el BES s 0y Jal

g asly 5l w0050 0po lbaies a2l
Kernel Base Target .5 B o 41,5 5 & )50

\Y

ObjectCenterX + object_half x,
ObjectCenterY + object_half_y);
float weight{NUMBINS];
for (inti=0; i < NUMBINS; i++)

{

weight[i] = sqrt(qu[il/pulil);
else

weight[i] = 0;

}

obj_window_left=max(0,0ObjectCenterX-
object_half x);
obj_window_top=max(0,0bjectCenterY-
object_half _y);
obj_window_down=min(VideoHeight-1 ,
ObjectCenterY + object_half _y);

for(int
y=obj_window_top;y<=obj_window_down;
y++)

for(int
x=0bj_window_left;x<=obj_window_right ;
X++)

weight_array[y*VideoWidth+x]=
weight[GrayFrame. data[y*VideoWidth+x]];
}

&b updateWeight U Jls o oo a5 jebilen
Noges a5 Cewl sad 00 lae  PULS,T L evalHist
SBap oz Cusdee 0 w0 |y loggs el S s
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5 39de Vo plp e S5 0js e WeIGS
ol il VE - Lol VO K5, 5 seweights
praleige San Jebiins ;0 LSS, ke (30l 1) lagy g
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void
KernelBaseTargetTracking::findNewTargetPos()
{

int loopcount = 0;

int dx=0,dy=0;

int pdx=0,pdy=0;

int maxindex;

while(1)

{

pdx = dx;

pdy = dy;

computedisplacement(dy,dx);

ObjectCenterX += dx;

ObjectCenterY += dy;

loopcount++;

if (((dx==0)&&(dy==0)) || (loopcount>20) ||
((pdx+dx==0) && (pdy+dy==0))) break;

}
obj_window_left=0bjectCenterX-ObjectWidth;

obj_window_top=0bjectCenterY-
ObjectHeight;
obj_window_right=0ObjectCenterX+
ObjectWidth;
obj_window_down=0bjectCenterY+
ObjectHeight;
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Real-time video tracking of objects using modified Kernel Base Object Tracking
algorithm with more accurate detection capability in security and surveillance
products

Majid Shakeri™;

y- Electrical Department, Shahriar Branch, Islamic Azad University, Shahriar, Tehran, Iran (Corresponding Author)

Abstract:

One of the fields of visual observation is the moving object tracking machine .Detection of a
moving object is a real-time process in which the position of an animated object is determined at
any time .For this purpose, in this article, we tried to work with a practical approach and result in
the production of the product and using the OpenCV library in the Visual C ++ programming
environment to try to create an object in successive frames using a Pan Tilt Zoom camera, a
camera with a platform Two degrees of freedom are tracked promptly .Also, in this paper, we
investigate a histogram based on the Kernel Base Object Tracking algorithm and its performance
is compared with the Normalized Cross Correlation algorithm based on the statistical correlation
coefficient .The purpose of this article is to translate mathematical formulas and materials into
codes that are easy to use in surveillance and security.
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