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Abstract

In this paper, vehicle tracking is implemented

using parametric active contour. Extract objects
from the background area is the essential step in
vehicle tracking. We focus our algorithm on the
situations such that the camera is fixed. However, if
a simple and ordinary algorithm is adapted to
achieve  real-time processing, it produces much
noise and the vehicle tracking results is poor.

For this reason, in this paper, we propose a
parametric active contour model algorithm to achieve
better vehicle tracking. Experimental results show
that the performance of the proposed algorithm is

satisfactory.

L A8
=2 oA AFAE EWA 7] YEAe

A, FFHole 9% MBS £ PPl %B-
st TGN 2AY 9 WEIHE £3=
BEE A F HAE dE & Aok A A Bye
Mt HRE olgste WYor dA ZH Y oA
Zge] AEE oldste] FHL Eeste Wt
(1. + A $He TLAHAEE ol &3t FHYIY
& 28t Wy elnial

1411

vaongvaong @empal.com

2Gq4-g o] &3 WHE wE Ao BT EAE
T2 £ oy, Fgo osin tddde HFE
o HHUkg F&322 Lol i 49 WRg
F&8ed oEgo] Utk FUAHRE ol 8T Iw
< dAddYg Ry ABE F&2F 5 don, g4
Fgol s dAd A9 AL ZFsted Ao o
gHgol Aok B =FdAMe, 329 94Fs 207 o
ol FAAHEE o] &F W& Agstgdch 2
o] Wt ALGEIH, Fgo] Wel Ar|2E, FH¥
F 22 Morphology 5& AH&std F&E& AASATH
ek Agdwton EX S wiF e TR, HFE
9] Augte] & Hrh FEF, FAol FA %o st
o] Bl T A9z oAU, FAY o
do] 3tvte} dYor FEHE 4= U& T U,
FeE AZE F Utk ol HEI}Y] g, & =&
o] A= Parametric Active Contour Modelg & 3}
At

I 399 &4

21 A93E o1 8% 53dY 99 £

A44E ol8E T3 99 2, 138 A9
ghe} d&d FAo] oz Boge W, FAY
Ae F9E Fohde M BLE Welnh ol B
B oEs goh

0(1:, ?/;t) ZI(Z,y, t)——B(Z, y:t_l) (2-1)



2003 CHSIM B8t SIASE S

B(z,y,1) = ax Ba,y,t=1)+ T1(z,v,t) (2-2)

A 2-De #3900 e 998 Fohly| st
Ao AT old oA wMAgd FIYE T
& Ao, Ao, 1= AA 94, B A F&
2 W3 gA4L Jeidt t= 2 A 94U E Y
Bl ddzoltt WAGLL Nz wWHIAoz
2(2-2)8 o] AAGT o7 a= (t—1)/t& o]
A G4 dlAGG S M2 dAe wiAFdGd dut
o AFL & AINE yedn.

Al gobdl FAe WAAYs 2A d9& @
obll7] $lste], o]F 3 AAHL Friz Wog @tk o
Y 1& AL o8 23Y 49 29 48 »
o Zt},

@) W7 94 © 98 9F

(d) o132} 3§ 24
29 1L A94e o8 £AYYYe v

(c) =8

22 ¢ 4&(significance level) 74}

‘G0 42 AAE oW $X9 JAE P 94
H 539 gAozRH tE 4 (2-5% go] #iE
FarA "k

D (z,y)=I(z,y,t)—I(z,y,t—1) (2-3)
widthheight
Mean = Enz D (z,y) (2-4)
width height
Z 2, (D(@y)—Mean)’  (2-5)

=

A7l g x, yE &

AU Aol B A

=
34
(g

2 JEhin, N& BAA 9 B2 Fork ‘%, ¥)
Aol A odarel wWabrl Qe sl oshd ¥y
i D(z,y)e HF 0, A 4 AFEL NOAE

1412

=05 M2 RS

A, =,

p(D(z,y)| Hy) =

AN

D b) ? 1
- (;(}) ! (2-6)

\/ oze:cp{
o}y, 371 Hoe ¥ 7H4(Null hypothesis) 2 “#&
(x, oA 949 wgrt si"s AL Jedg, o
2 Fiulgl xolZeol A (power)S vEMTE ol
7Hde d&E F Gl AYdE FRE 9, W
371 gl 999 WA HFo) 0oln Eato] oY
AMEXE Yz sHAE AHelth A (2-6)2
(Dl Ho) 7} g8z A7 349 w129 A Fy
of olzstg JUudd, g Z 54 E FH2 F
559l $Z%(local observation window) W& EI
o] #HEFo i 2AF¥e] 2EW(sum of squared
values of difference pel value)S E4te2 & &

HE@-7T o] Agstel &3 I WMAIGS
27 s,
=Llssype -
T"' U2i=1j=1(Dﬁ]) (2 7)

A7\H Dz #33ue wolxe 2y, iv #3
Fol FAL UEAT AYTRE FojW Koz
el oledoz AAEch oHE Pz fo4E

ag A g Ao o dxjste EHI;} LE
At gt

a=p(T> t| H)

s AT

o

B T >tolH old HF

e 2=

X wastn 232 gow WiEHA edgtt 9ad
o FASFE ot THde) AHddE HE 714E F
£ AllF e HYES ¥

T

) A&8 34

a9 2. foeFE HALE o8 $4Y 99 #E



BIEtE0hE M26H HMi1S

20039 DHStE A BE S
a9 28 9 FE HAE olast, £ 92
HE¥ 98 233 Ut
2.3 Parametric Active Contour
Parametric active contourt: X3 € ¥ e AL

7N1Ee2 FTAE FAIG. o o] FAY A
7b A3t sty BEoE HEC SHRF T U
ojty. o] B2 FH9 BYE FAsE Aol AU
i, Yo wsE FHEstA geoh dEd AFA49
Zol yest dARsE, AV AA7t Hste EAE
Tracking 871 2% 3}t},

e X(s)=(z(s),Y(s)),s€ [0,1]2 HI%

o o] FHel quAE 4 (2-9)% o] Aot
E(X) = S(X) + P(X) 2-9)
S(X)e B4 RFE fASHT e AdAelx,
PX)e 2¥g dsgen ste duAorh o F
7EA A A 4 (2-10), 2-11D)%% Ze] A€
1 1
S(X)== [ Fo (X (s))d -
(X) 2/0 (X (s))ds 2-10)
@74, F. 3X 2 32X 2
P(X)= [ Fou(X(s))ds @10
0
Foe 349 E%g fAstEE olxm, 4 wl
g gt EANES Yl o °] P9 FxE =
st golth ol mEd e, THel WA
o Y& Uiz g WgEA gose P9
A58 ‘—}EN]E Ayl

gk Pz, y) & —w. V[G(% y)*I(z,y)]lZOIB]- Gz y)

= 782 548 JEhdt v JFAE &34 ¥E

202 FHOEER & Y& UeluE ¥ Aotk
1. A¢ksles gadE

3.1 A4 (Erosion) A4t

g3l *&‘71% ’&%% ¥
2 HAstA &
g 2 £°=! ;JQ-
dxe ol& °]&3
q& 7:-“‘ Al ATt

o
)

-RM

1413

32 w73 d99 B

WAL 4 3-(DF Zo] TwEH
Bz, y,t) = B(z,y,t)+ O (z,y,t) (3-1)
o714, Bz, yt)=(1—a)B(z,v4t—1)+aB(z,y,1)
2 Ao FAHE wlF 47 dA 4T AL ¢

g gug 2R Fog FAYT 97, o= A
Folth. Oz, yt) = (1-8)B(z,y,t—1) +80(z, y, 1)
o, 4714, O(gyt)e A F4F $AYel 3l

tx gese dae REeln. o AHYE e
I, ““4 G el A2E Bt Sol9) wlAo

HARS W, ole] dig H22 WAL TE FA
@god, *H%ﬂl A2 AL dE FE2 Y £49Y
ddog Hed ol ol 7] Y] 4 B-1F

Zeol W3 99E AAEH YoM g dgolth

33 27] 249 4%

Parametric active contour® A}M£-317] &M=
7o) & "Hog F} of d43t7] w‘lo}“]
g EFolgts EAE AL Ae AA
uel g2elzz &2 APol AHA Y. o] 51“76
Abgste] 27 Bolee £E vlE AW ¥
o £33 dgel Ao o) I At LH 7&1%
ol ddste] 27 FHCE AT

(o}
F4&

34 L9 Deform ¥ $& WHE

Aol Parametric active contour® 2 -&38}o] of

2 WEely FFo] uwa FMe HHE Wil Azid.
o] & <gde] Eeoled, a2¥ 5°ﬂ/‘1 e FA
€ B OUZ, o] EAV IS HE R &
dgog %7—‘}‘21‘:]-. 2Ag 1—.?4_ 29& FA3
A& Folz A oo FAHE et a=ln o
AU d99 FHE 7|FoR 5x5UEE AAHH
& ddel Beled, o dxnte HT AF oA
(mean square error)7t HA7F H& 34AE Fo} o
B4 FAHoE FHE AR AU 283 o
Ag oA 271 ZHMOR &9 DeformPBoZA A

Tracking 3}l Al gt}



20039 CHEHMAIESS SIHE

BISt=THS M262 W15

V. 43 23 3 313

A MFCZ F&3de] o 200msBE AR ol&, 2
g sxE Yol He ZH5ES 9n @k F2 erd

eRE, 39 999 YR 998 A% ddoz
23eE A oUW o LFE ¥ 2 A2 F
& Aged BRY 4 U Aoz ARHED.

(k)

@)

2y 3 AHY A HE (a) 1¥ ZdEY I
(b) 29 =AY 94 (0 3d =Y 94 @) 1y
zY G4 (e) ©F94 WAy 2A9Y ) (D
A3 Ao RGN (g) (@I FA5E YA
() (DIAY 9 T FAA O (@93d 24 4
AL () (W2 F4 da58 (0 WA 49
BAE HEgatd 7 (09

1‘@ 3& AAdd daYE A JHE V&€ ¢
& wmg Aotk a9 39 (o), (DE A I
=+ °l7él§}‘ AHR T (@), (We FeF4E HATS

AEEE R, (~Me ALE dndFe At
Y d4E BEE, & =744 AL FANY AAE
AHgEte] Bk A FAA FEE P BES

E 4 0.
a9 4 AA #AAo] B JA3d, A¢d
Parametric active contour® 3 £3% R&& Jelhlx

AT 1A B vpel Zol AUAd dundES A}
8oz $AQo UE EAME EYA 3}t RES
B 4 Sk

E =M E ASE BE] 458 ¥
A, =24 JiigE nAYA7In ¥5
& <F 10003 o3 4¥& ok

A}8-3 parametric active contour® GVF[4]elx b
5 e 9€E 7¥ 9 53, DeformAl 4034t
g Alz7+e #E Y4 1.8GHz 512M PC, 95 373

a7 94
gk 352x2409

1414

2% 4. Parametric active contour® H$ 237 (a)
27 A A9 (b) F49 ¥9H 5E (¢) F49

Deform (d) (0)9 A& A& S =9 11 =3
9 43 (d) 3¥HolA 11Mez2 A4S e AU
g Fd 3 FHe YA w3 (f) (99 FTAE
Deform
Faed
(11 N. Friedman and S. Russell, "Image
segmentation in video sequences: A

probabilistic approach,” Annual Conference on
Uncertainty in Artificial Intelligence, pp. 175-181,
1997.
[2] K. Karmann and A. von Brandt, "Moving object
and adaptive background

recognition using

memory,” Time-Varying Image Processing and
Moving Object Recognition, Elsevier Science
Publishers B.V., 1990.

{31 R. Mech and M. Wollborn,
method for 2D

objects in video sequences considering a moving

"A noise robust

shape estimation of moving

camera, " Signal Processing, vol. 66, no. 2, pp.
203-217, 1998.

[4] C. Xu and ]J. L. Prince, "Snake,
sradient vector flow,” IEEE Trans. Image
Processing, vol. 7, no. 3, pp. 3697358, Mar. 1998.

shapes, and



