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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 object 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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v oA 4 ZHAAN FHFY olFEAE A I
zHPeAe] FAHol HAFEE 317 8 HHHoZ o
SEAY 4 ZYdea e FAREL 94 Zedatold
o) A4 »}EZ_ A 2 23AY(PE AEst A4

F4 (3~ (3-890l d3td FAAR FH4E 43
HHo=z ’l‘_}zo] 7bsaith, 2diA (2" 1D)F 2o B
s 282 gEdgoz Aot stedd. &, +3 %

e ohie Aoz Aoe & Yk

4 e A

(3 1) PTZ Hof st

E 1 g9 Bl 23t PTZ Mol W

a=tan ~Ndx/H B=tan ~(dv/P Control direction
a>0,8=0 Pan_Right
a<0,8=0 Pan_Left
a=0,50 Tilt_Up
a=10,8<0 Tilt_Down
a>0,80 Pan_Right & Tilt_Up
a>0, <0 Pan_Right & Tilt_Down
<0, 80 Pan_Left & Tilt_Up
<0, 8<0 Pan_Left & Tilt_Down
2=0,8=0 Stop
a=0,8=0 Default

<E 1>2 g=tan Nde/p % B=tan Had/H¥ H*Z
of e 7z Ao Yehdr)

YHoz 43 FEAE F437] D PTZ A
ANBE AEstE FE o]|FE Astl A zﬁz_%l%_
A olEEAY FAAA tFd HRE ofe, FHF

w9 AN 192
158 HEso} Ft,
VEBA WA 34 TaAQAAY FARE
IAHEE 7] AN ANNEE B Sk &
£ ALATL B AYHE FHFA oFBA o
Aels PTZ ul7k o155k Fobol dlasle £49) o
ADE GBS WA Ag3el Ao} Bk,
AERA G FAol ANHES PIZE Aol
42 482 ENA TUS 94 T4l WA o
HEE gaAslE 2007 WA B &
SIBEAE FH) AY PIZ APEEE A3
& 5 @A TAYANS 245 o FBAY FAlo] U
HE8 PTZ A4 B4 %= PIZ AANEE PTZ 2919

PTZ #v9 A%

&

T rlr -101'

Btk B =2 AME3E PTZ AoAEE <FE 29
Zr}

{E 2> PTZ Hlof &tz PTZ Mol A5
Control direction Control Code
Pan_Right 6
Pan_Left
Tilt_Up
Tilt_Down
Pan_Right & Tilt_Up
Pan_Right & Tilt_Down
Pan_Left & Tilt Up
Pan_Left & Tilt_Down
Stop
Default

Ol | |w|we|(oloo]| e

3.5.2 PTZ A4

PTZ Aul7t olg&AE FHste TU¢ olFEA BT
FYotx] Fed L olFE & =EdA ALRE olFEA
& o] o]TAFE 7kol7]) mEolt}. ol 7]
o g wiAs oJFEATt 2ol olFdte AFelAMe
oJFEAE HALERH A& 8 & 5 7] Yotk
kA olFEAE wWAo2RYH A&s] FH W] K3
A PTZ Zu)7k o5& AlE FAee sdde ol5EA &
3 e FHHA devh F, PTZ A7t o)5EA4E

FH3e e olF8A e ATE 94 wu 2

LR

o] 58 w7z UA ALEL FEFAAT FHSHA H,
A A7hEel GAA T 2 Eﬁ}E AlZke] PTZ “u]7} ©]

AE FHsed A Azto] €

AAAIE TG AT FHEA A7) e
PTZ )7k ol5 &4 #5¢ fssted £85E A
< AEdor Fh olTEAH Y FHA LaFE At 9
FE E T UE 24E Bl du $A4 PTZ vt 7
T 2 AE AHe Xlﬁ*l{h PTZ &&= Aol 2F =2

= WAz she Aze] z¥Ad gt B 5 g

o 4
N
S

2
O>'
> 5
1
N
E
3o
kD
ke
o
i
2
X
i

7}11% %144 PIZ 399 Fre

o
of
ox
o
2
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SkipFrames = PanningTime + TiltingTime (3-9)

Ol FEAE FHsh=d e A PTZ 44]9] Pan Left/
Right A7k} Tilit Up/Down Aj7te) dolt}y. A4 SkipFrames
THE GRS FA ot ot SkipFramese PTZ %
H7t ol FEAE FHer] AF ti7lEoF ste HaT A
ol

fps = 1000/ FPS

PanningTime = (MovingWidthThreshold | MovingPanUnit) x fbs
PanPreDelay + PanPostDelay

MovingPanUnit = fps x PanSpeedx MovingPanUnitPerPixel
PanSpeed = PanMaxSped /1000

MovingPanUnitPerPixel = o( WidthImage| PanAngleFocus)

(3-10)

F4 (3-100e FEE
PTZ #AHl9l panning 4
A AAZE, 7GR A
e Aege AHE

A lEEAY PIZ 34E 919
&% pamning 7F 2 A3 Ag
F7] 9@ =Z7Z 1383y panning

A7) 1% Aol

FPS @ 9444 F7)

fps : ms @9 GAAA AT

panning : PTZ Au|7} 9%/0 8% 02 olFstes A

PanPreDelay : PTZ %7} panning 8% & g)sl7] Ao Fele Azt

PanPostDelay‘PTZ e panning ¥H-S A F dele AQ AL

PanSpeed : anmng sled dee 2aAAs g9 Azt

PanMaXSpeed : 2% paming 7Fs3 £3zt

PanAngleFocus : 5&147'1ﬂ°\l gE Jl2 NA 4%

MovingPanUnit : G4 F7] §<F panning 319 ol % 7158 3%
74

MovingPanUnitPerPixel : panning 3t 94 Zd oA 293 ol%

HEd AR Ao

PanningTime = panning 2<%, panning 7% 2 A3 Az AdA
g VHE JAAA 71 @ 2718 Zeshe] panning
sted A Azt

(& 12) Panning &R A7 &F Ao Chg)

(29 12)= 4 3-100904 AH&¥ panning® #AE
S E A A Aol

fbs = 1000/ FPS

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

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

Moving TiltUnitPerPixel = 3( Heightlmage| TiltAngleFocus)

(3-11)

T4 (3112 F3HFA ol EANY PTZ FHE& 44

PTZ 7y tilting Z4£E, tilting 7% 2 A3 38 X4

AlZE v A F71 2 AZrE 28k tilting she
o A= AR A7) 9§ f4o)t

FPS : 4444 F7

fps : ms T FAHPA AT

tilting : PTZ Au)7} Y/cll 2 o) 58t A

TiltPerDelay : PTZ 47} tilting 9%H& Agst7] dd A Azt

TiltPostDelay : PTZ )l tilting B3 Ay F Aale Ad Az

TiltSpeed : 1° tilting 3t=d] Zege ‘?J_EM]ZiE el Al

TiltMaxSpeed : &% tilting 7}s3 27

TiltAngleFocus : 23 A g0 W& A2 A4 4%

MovingTiltUnit : 348 F7] St titing 3+

A
Moving TiltUnitPerPixel : tilting 3te] 94 ZagolA 2
53 A2 4o

TiltingTime = tilting Z+& X, tilting 7% 2 A% AF XAz 7}
W oA F71 2 2018 1 tilting sed
Z2E A7

% e B

g ol% 7t

(32! 13) Tilting AR AlZF AE A0 B9

(39 13)2 4 3-1DoA AH4-3 tilting?} #FHE &

AE As AR 2 °1E}.

4, NEAY
41 AE B
E =2odA Actd WHE ¥ty A #AHL Iy
= 91 ‘?1 Alea, o] ol Ad 874
oz A &3
Canon VC-C4R
(3= 14) PTZ LA Ftoet
(E 3 PTZ LA S Jioigt £2 A4
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 N 1° to 70° -
Tilt Pre/Post Delay Ims
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B =fdAE ols=AT olFdt AAAE FF olF
A9 gu/E4 V)5S g7l dE vy F8 A9
Zl A Zoom, Fnumber, View angleS Z}7Z} 1x, 2.8, 475°
2 Agdnh A AN g 27 352x240 3
azjely, GAABA F71= 0FPSE A4t 33ms vtk
ol AAZF HEE dAs A dAolEA”E 803
E AAsgv. A48 8% 4AY sve Yoz RE o
TEA FHd "ad Ha FH ARE 3] 99
PanningTimes%t  TiltingTimess 54 (3-10), (3-1D)& ©]
&8t A2ty thg g Ao

fps = 1000/ FPS = 33ms
PanSpeed = 90/1000 = 0.09ms
MovingUnit = 3(352/47.5) = 7px 4-1)
MovingPanUnit = 33 x0.09 x7 =20 px
PanningTimes = (80 /20)x33 + 1+ 1 = 134 = 4 frames

fps = 1000/ FPS = 33 ms
TiltingSpeed = 70/1000 = 0.07ms

MovingUnit = 3(240 /47.5) =5 (4-2)
MovingTiltingUnit = 33 x0.07 x5=12 px
TiltingTimes = (80 /12)x33 + 1 4+ 1 = 222 = 7 frames

T2 (4-1ol A ol EAI} FHEE o]FA PIZF 328
=d degle A2 134mseld, o2 J40A Fr= g
39 Aframeo] Hh &, PTZ7 #33te 4299 EddE
FAAAT Fysof ol F4 (4-2)dA o) FEAT} Ast
oAl PIZ7t FA3ted Agv AL 222msolH, of

FAAA F712 WESE 7 frameo] "t} F, PTZ7}
Aol 7289 SUolE GABAT ok gl

e

42 A¥Z
(29 15)% (28 1694 (@ dgdddolth ()
TAFFezA WAYGE AAYE gdolvt. spA
o] Wayh At Wil FEol Bo] TR A& ¢ &
ol

°|

B rr
f

15
7} E Hee AAR Gl (@F HEHoR FHT of
584 Fre 990 AE AL YepaT

(38 15) el 2Y, (a) YHAY, (b) OIFAHY, (0) 2
77t 2 EES HAet g4 (d) 20t 2 HEE
HHg A, (e) FHE O|SEH

12
oh
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