2003 & ¢ Mof ge259 (2003.11.21-22)

=%

e

HMMSOAM CJAEHA W3 o|8S SHOo=
o

2H A5, S Y FH

Automatic Moving Target Detection, Acquisition and Tracking
using Disturbance Map in Complex Image Sequences
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Abstract : An effective method is proposed for detecting, acquisition and tracking of a moving object using a
disturbance map method in complex image sequences. A significant moving object is detected and tracked
within the field of view by computing a modified disturbance map method between an input image and a
ternporal average image. This method is very efficient in the serveillance application of digital CCTV and an
automatic tracking camera. Experimental results using a real image sequence confirmed that the proposed
method can effectively detect and track a significant moving object in complex image sequences.
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LA B NEEes ¢ty H4A R4S AT @y dd

HZ 2o Y ¥de P29 (Digital Video A} ANBE o] AYE AFY e gF B
Recorder)7} obd 21 CCTVE] Time-lapse VCRE A FF 71y FA WS S 4%5S vehiiz 3
AN wE 58 Ganckagded de #HxAn 9 Boggens dagds §8 o &3 £H714[3]0
o CCTV 2bgiel was) ool Rebga|aade] I o, B =&oa Adstd AL HRolrx 3}
watse] sha sick dlHel FAMEOA Be] 2dd o}
2 gHole ERES A% FA3e 28 dugse ojd) B =FgMe 71E9 nonrigid THEFEA F
ol g ZAANZRE Y JANFE o] L3t Ae 8 AUGB Uz P HE T U EHY,
ERES €4 X, %, /&S & HANen A FARs, g Bk ALY T oFEH 54 5
TozZ A3 ¢ndEor HIde HARARY et 543 + g HHe d7do
2 A" wele dad £ 3553 st
&5 o I, A A #2 0|83 5ol 24 XE

FAYUEL ol&3 olgEA AFFAHALAY 9H zx, s 2 £ gy
of thetede NFhA bR d9vt AYHn Yok 1. &390 A& Addg ojds v 4
G4 ARE ol&d Aol EAE FHste Ve gaedis g EE o&3td ol EAE
TR g PEEe AdHn Y. #A, Agoeg gASn, FEE Hras 4 FdESs
Fomglgdzrel & AEE olgd Fa(llel glo RAE gl S2gde] gly widAAd e Ha
o, o] WYL FYFAN A FHE M A1EH AL Asstz, Asd FFALE ol &std txE
B ObE 1RR] wHeR O B FHo N Wz BEE ANTST dagds § dangee ¥
217, kol =(Noise)ol] TAstA wg3atr] W o] 33 A JHEAFAY} ol A W RF G o H7A d¥d B4
F EAE AAY 08 A4S £48 &5 wrh 9] HFGHALY)Y AE ol &3 s TE(s

FEEAE ol ¢ FAHYLR] AT 43 HE MAsts, olAE ol&dle] FAe &Y d9e
I Ae 49% AR 1 98 T YAy A4 A&, o|F st old T UAARD) Y] B
#Ax(Correlation)® Aitatey Autxsr 7% o 3 o} A}Z¥7}% R) (historical weight)& Fof A& WA
Be FAste siYgoz, o] HyE ABLE A GAHAYE BB g2 HA dgditel dEd
= Aol gon, FHo= A WY xE B zhzh taEu s gn 94 FaFE) I94E AN

- 199 -



e 4ot

A'(:L‘, ?}) = It(xr y) - At—l(x’y) (S
Az, y) = L(z,y)~ k- Lim (L(z,y) ~ A (2, y)
)

A7, Az y)e  dzagds Ay,
Az, y) & BAZHYY WAGY Ex BFYLL
guidte, A, (gy)& JAZHYAAY] MAIY =
& gagield L(zy)e 84 98, ke
)5 (Gain)g gulate, Lim( - )& 2vg g0l

71E9 vaeHus P 94 Adgse ey e
BRI B WAL ALAAN A& NBA sHE
A AGY WAl A @) el § offre okziel] A
A9 &2 Yel ohd AFA AE}EY 29T
o A% ZFornt AABY] AsMoltt dA &
A7t obd AFR e HEo|EY] F¢ I1E Hay
M Adies BEgddes ALY A% 44 &3
Yol geHx E7dn, AFA dA=dolES FH3
B FA0 Ay dEol ofd B =¥dME
°121‘?l ‘Jﬂ’ﬁ% o= A= %}3}‘!} F A%, 4 (6)
% o] FEgolEd g8 IS 3’1*5}%}913_

A ?ﬂ47§ﬂ}*1i HH g woigtel We 72 ik
of dEAME ol HA oA ﬂili}}“‘zﬂ‘)i RE
e PHE ARSI ST ada, gEHeR
23T gl o8 A48 daEus gs
BEE olgsted, A0l e FFE oHAY 4 (D)
T Zo] ojAstdte 4L TAAE FRE

Ben={0) sinae

o)A Yo WY APE EE=2 veuig 2
¥ 1% 24

1) )

*_q

4.(x)) m

A A
Nt

Threshoid

28 1 Yol $2Y Y& ofug
FEEgie B BE=.

- 200 -

2. oY YoM o= EM XSS
(Target acquisition)

4 (& oo o] 44 Bz y)e 2e o
< 0123 44 AAGGANN FHole AT H4F
e FAGY oy 49 aNE AUl H8d
£ =M 19 28 go] FHYx$(Moving
Window) /@& |43ttt

ojZgd s Ao zRe mig 438 ¢
019} @rle) 27 FAHFLYRER)E B8 ojFEA
9l 4 ¥ 27 ARE Y5 & Yo olHT ol%
A0 A FRE Y537 Y5t o|gE r|2H
W GgolM AR Mdg ol&3td 7 A

g MDF(Motion Disturbance Function) §+& 4

B zo] A%
[
-] —|
=|=]=]=1-]

A4

fr

a9 2 2z es 01%
5 Aad

MDF\(z,y) = 2 Z Bi(z+p,y+q)

&EMW g MW

r$

&3]

din

®
where, M, < p < M, M;< g5 M, o714,

MW & 27] 9ele] U9E9E Yepdd,

A ®)€ olgstal, VA JPAFANN SHlE
A7 A3, #3del A& 27l BAY AA
(z(8), y(t)) & otdsl 4 9% ol 28E =
o}

If max,, , MDF,(z,y)

(x(t), y(t)) = arg max, ) MDF,(z,y)
9

= Detection Threshold

If max , MDF,(z,y) < Detection Threshold
No moving target.
(10)
A4 €GPS FULES Mg} MDF At
< 3% g3 £49 AANE ASHoz AGG
F, 49 €A FAHZNAMY HAF FHY EA



Z4 @ (Centroid) (z(1), ¥ (1)) & 4 an# 122 %
s & o RYSA TA FARS A o
27 FNAESMWYE £ ENE 28357 A%
27] 8% it Holgh

2 - Bl(x‘éry“y‘)

i(t) _TE MWye MW (11)
Bi(z—z,y~y)
re MWye MW
>, Y v BG-gy-y)
- 3 Wye MW
y(t) — =3 ye MW (12)

> Y Biz—zy-p)

re MWye MW

3. XNEEXH ne

27 £39 B UE 1E 2 gy zu}
W, 2719 RHAE9 AEFARENY 27 3
ol Hel, 245 s of Tl H3H
oz =AHAM goE BAS 2 ¥ 2
719 £HY BA A L AS Fol wA YA
e MDF @8 A48 "est gon, 23 A4

ole oA &7 39 4 A 2 85 AL
whEahAl goh

A7 AR dF Lgoze FuR
d&e THgE EE 39 a— 8 FHE ALy

Ag A58 5 ot

Zt
e T goine FAg 9
T A A E 29 39)

ol2{ g el #HAo o
A hiR=

AEEA 7 mo)a %&@BR(Track Failed)2 #o
ke 71Ee 27§30 B4 ¥5A9 vhanAz
AP Ao g 5}5"-’},._“}17} Ao dAYR
O A A4S FALNE 298 & U3, 24 A9
A7 $F0lt7t AASE A% A9HTn @
AT = B AR 4 ATE J2EHws
gol EAetA org, A 27 AHI Bolrt ¢
Holr A7 deAg A ¢ A5se ByL 4
53tA "t

4 o

. HFe AlEgold An

AGE e AHgste A s gggase
oj&5te] AFE NEHOA HAL, & AW oA
& Gl U 33 ARES a9 4, 50 vehy
‘3114 IE 4 AstFAbgel FAole xEAte o

FHEdgoly, 19 S5& &7 49 BAE s
‘3! H5st7] 48, BA od dapus gyomy
B MDFE A48 g =AF Aol

input image

—

{Iempoml Average image [
-————o{ Disturbance Field l

Disturbance : .
threshold __.{Blnary Disturbance image
1.

Moving Object
Detection ?

Target Centroid
Caiculation

Tracking Mode

Y 3 AgE o) EA F3 WY U
A HYA =M%,

L2 Ed s
B sidAe E} 1% Heb vl B/ olFEAAF
7 Jteieel $8 7ted FHcle £4 AF A
33‘: 2 FAge gAdEAE e AdAG
78 mEelAM AGE By e Rye g4
°1W o A AY FH %% 4eE RdE o
2EHL § P AHEA

4e o8 &7 49 #A ‘%l 5 A8 4

A& 2(Moving Window) 71 d& o] &% MDF(Motion
Disturbance Function)& A|<tste] AE o $ Aol
B4 FAXRE FEUT FHo)e EHY 24

2 A 27F oj&sd AFog sivge #22
Alojstm, & </okx FouA, HAPAY TEAE
Sdi3 g + 3o

1&g 2o A S B35 He Ade
371 s & o E deelM s3tE dde od A
Aol 2R o ’%’!°‘° g ¢ gda, A3
B 2 UER FE dotd £ g e
ojtt. B =ieolAM A ML olgste &7
A8 s Bae Fotd 5o Fte
Azl 3o gHele A FA ¥ 85 ©
e gielz Aoj(M/EE F F A/okR)
E F¥% 49 saEthe o A&l
AZHE ojvA F & ZHdoiTAx F o
ol ARHEGR 71Ee] RANLHROE %‘{&
¢ HbEE {FAE 5 AL Aotk AT B ¢

2 A9 e FEEod $EHEA0

oxeg_
O3
:_zé*r

-0

B o koAl

]
Jﬁ;go\m
oo g

‘E—r"

e 48
i Rl 2 of -

- 201 -



e #/9E Fiejely} W se, sloal Aol £ o
wWE st Bl @asich

A4 HEE d8 gurdos YrEWa dudE
o A% wiRgAd A% 27 10 2y Ax(FHet
1013 AR AdejolA 03 mse)st Pow wgA
BRGHe ZZo) sH5sta, 03 msec ¥ REE

o

FHole A JREFAG B 2EH) FF 7}
TRz HA CCTV ¢ Z& A shug L&k}
Hgole E et ddx Az

(b) 60 g

{c) 1400i% =g

(d) 1600 ) 3z
a9 4 AFA Gl A FHEHA, () 27
FHole B4 F% 2 8% T 89 Zd )

19 5 8W ZE el A B H5E A%
MDF Surface

T2 28

[1] W. L. Martin and J. K. Aggarwal, "Extraction of

moving  object descriptions  via  differencing,”
Computer Graphics and Image Processing, vol. 18,
pp-188-201, 1982.

[2] D. A. Montera, S. K. Rogers, D. W. Ruck and
M. E. Oxley, "Object tracking through adaptive
correlation,” Optical Engineering, vol. 33, no. 1, pp.
294-302, Jan. 1994,

[3] G. Halevy and D. Weinshall, "Motion of
disturbances: detection and tracking of multibody
nonrigid motion," Proc. of IEEE CVPR, San-Juan,
June 1997.

[4] J. S. Cho, D. J. Kim and D. J. Park, "Robust
centroid target tracker based on novel distance
features in cluttered image sequences,” 1EICE Trans.
Inf. and Syst., vol. E83-D, no. 12, pp. 2142-2151, Dec.

2000.

- 202 -



