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Design and implementation of motion tracking based no double difference

with PTZ control
Yang Geum-Seok’ - Yang Seung Min™

ABSTRACT

Three different cases should be considered for motion tracking: moving object with fixed camera, fixed object with moving camera, and
moving object with moving camera. Two methods are widely used for motion tracking: the optical flow method and the difference frame
method. The optical flow method is mainly used when either one, object or camera, is fixed. This method tracks object using time-space
vector which compares ohject position frame by frame. This method requires heavy computation, and is not suitable for real-time
monitoring system such as DVR(Digital Video Recorder). The different frame method is used for moving object with fixed camera. This
method tracks object by comparing the difference between background images. This method is good for real-time applications because
computation is small. However, it is not applicable if the camera is moving.

This thesis proposes and implements the motion tracking system using the difference frame method with PTZ(Pan-Tilt-Zoom) control.
This system can be used for moving object with moving camera. Since the difference frame method is used, the system is suitable for
real-time applications such as DVR.

Key Words : Motion Tracking, Difference Frame, PTZ, Realtime Tracking
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GlobalMotion= 20 LocalMotionBitmap ;

MotionDetection = {

(3-5)

1 for GlobalMotion= Sensitivity (

0 for GlobalMotion< Sensitivity 36)
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moving threshold > 20
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Distance = 20px % %
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moving_threshold < 60
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(28 10) ol37HE| HES 23 S = 3

dx=abs(X ,— X ,_)
e=tan ~(dx/p)

if (a>0)
PanRight(abs(a))

if (2<0)

PanLeff abs(a))

(3-7)



308 HEMEIESI=ZXI B M12-BH HM3=(2005.6)

dy= abs(y =Y t*l)
a=tan ~av/p
if (8>0) -
TiitUp(abs(B)) 59
if (8<0)
TiltDown(abs(B))

T2 -1 3-89 o= tan Udy/H® B= tan Yav/P
old WY ZHAA FHFA C|FEAE HA 94
Aol FAol AASEE &7 A8 SPHo2 o
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a=tan “Ydx/f) B=tan "Ydv/) Control direction
a>0,8=10 Pan_Right
a<0,8=0 Pan_Left
a=0,8>0 Tilt_Up
a=0,p8<0 Tilt_Down
20,650 Pan_Right & Tilt_Up
>0, <0 Pan_Right & Tilt_Down
a<0,3>0 Pan_Left & Tilt_Up
a<0, g<0 Pan_lLeft & Tilt_Down
a=0,8=0 Stop
a=0,8=0 Default

<& € g=tan " Na&/H & B=tan Y&y/pS FE
o W& 2 Aouarake vekd.
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Control direction Control Code
Pan_Right 6
Pan_Left 4
Tilt_Up 8
Tilt_Down 2
Pan_Right & Tilt_Up 9
Pan_Right & Tilt_Down 3
Pan_Left & Tilt_Up 7
Pan_Left & Tilt_Down 1
Stop 5
Default 0
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SkipFrames = PanningTime + TiltingTime (3-9)

ilit p/DOWH /‘ﬁ«] ?J’O]E}. A SkipFrames
3ol ). SkipFramese PTZ 7
AE F4317) A& risof shs HATe] A

fps = 1000/ FPS

Panning Time = (MovingWidth Threshold | MovingPanUnit) x fps
PanPreDelay + PanPostDelay

MovingPanUnit = fps x PanSpeedx MovingPan UnitPerPixel
PanSpeed = PanMaxSped /1000

MovingPanUnitPerPixel = 3( WidthImage | PanAngleFocus)

(3-10)

F4 (31002 FHF5A olFEAY PTZ FH& 4

PTZ #4)9 panning 24X, panning 7% %2 A% A

A1AAZ, 7P GAAA 71 2 2715 28] panning
gz ZdeEe AzHE Alxter] 93 Aotk

FPS : G4 F7)

fps : ms T FAAA Az

panning : PTZ Fu8|7} 9%/ 8% 02 ol 53w 7

PanPreDelay : PTZ 47} panning ‘%‘%‘% A elsh7] ZMI AT Al

PanPostDelay : PTZ #}ell panning B#-& H2|d & < A Ak

PanSpeed : 1° panning 3}l 7.4.\3‘]% L ANE el A7

PanMaxSpeed : 2% panning 73 %37

PanAngleFocus : 28 Ao & 712 A4 4%

MovingPanUnit : 474 F7] &<t panning 3t} ol 7bse shh
73

MovingPanUnitPerPixel : panning &t 34 Zdelx =9 o &

H5e A& 2o

PanningTime = panning Z4 %, panning 7% 2 A& #g A
7k, 7b8 A0 F7] 2 2715 1889 panning
sh=d dele Az

(3% 12) Panning &R Azt AHE A9 iR

(28 122 4 (3-10)9M A2¥d panning¥ #HE
G5 A AdEet Aol

fps = 1000/ FPS

TiltingTime = (MovingHeightThreshold | Moving TiltUnit) x fps
TiltPreDelay + TiltPostDelay

Moving TiltUnit = fps x TiltSpeed x Moving TiltUnitPerPixel
TiltSpeed = TiitMaxSped /1000

Moving TiltUnitPerPixel = 0(Heightlmage/| TiltAngleFocus)

(3-11)

T2 (31D FHFA olFEAY PTZ 4L 94
PTZ #9]9 titing 445, tilting 75 2 A& Ay AA
AlZE 7HE GAAA 71 2 A7|E 288k dlting 3
g dgle A7HE ALl g8 $4 ol

FPS : 4444 F7]

fps @ ms B9 FAAA Azt

tilting * PTZ |7k §/otA2 ol Fste A

TiltPerDelay : PTZ #u}7} tilting B &S ?1?43}71 Aol Adle A7
TiltPostDelay @ PTZ #H)dl tilting B8 < A3 F deles Ad Azt
TiltSpeed : 1° tlltmg s e deAis gyl Azt

TiltMaxSpeed : 2% tilting 7}Hs8 327

TiltAngleFocusi @71\“401] w2 AZ A4 A2

MovingTiltUnit : G473 F7] §9 tilting 3te] olF 7ted g4
A

MovingTiltUnitPerPixel : tilting 3ted G4 Tl =9 olF 7t

=3 A2 7ol
TiltingTime = tilting A& 5, tilting 7% 2 A3 Ag AAAz 7}

WA 27 % 278 pestel dling she)
Aet Ag

(32 13) Tilting AR Al7H AFE £A19| tig

(19 13)

o
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54 G194 488 ltings) BHE B
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41 A8
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2 o | 23E A 373
A Abgg

Canon VC-C4R

(8 14) PTZ LHE 7im2}

(# 3) PTZ ZHY FiHgt F2 AH

Function Value
Zoom 16x Power Zoom

F-number /14 to 2.8

View angle 475° to 3°

Pan range +or - 170°

Pan Speed 1 to 90°
Pan Pre/Post Delay 1ms

Tilt range +10° to -90°

Tilt Speed 1° to 70°
Tilt Pre/Post Delay 1ms
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B =RdAE o]FEA} olFat AAHE A oF
A9 Fd/FL 715§ WE ghge Fo 29
)4 Zoom, F-number, View angles Z}7} 1x, 2.8, 475°

B oAggth Ao AMEd gAe Av|E 3/2x240
Azleld, FE4HAH F71e 0FPSE AAste] 33ms mith
Fdel HA7F HEE AR @Al sAYdE 8084
2 AAstdth. 48 8% A shvigt HeoZRE o
TEA FHd ded FHAh FH ARE FIr Y6
PanningTimesSt  TiltingTimesS 4 (3-10), (3-11)& o]
&3t AEahd oed 2ok

Jfbs = 1000/ FPS = 33 ms
PanSpeed = 90 /1000 = 0.09ms
MovingUnit = (352 /47.5) = Tpx (4-1)
MovingPanUnit = 33 x0.09 x7=20 px
PanningTimes = (80 /20)x33 + 1+ 1 = 134 = 4 frames

fps = 1000/ FPS = 33ms
TiltingSpeed = 70/1000 = 0.07ms
MovingUnit = 3(240 /47.5) =5px  (4-2)
Moving TiltingUnit = 33 x0.07 x5=12 px
TiltingTimes = (80 /12)x33 + 1+ 1 = 222 = 7 frames
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