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A Study on Multiple Target Tracking Using Adaptive Neural Network and Mosaic
Background Extraction
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ABSTRACT

In this paper, we propose a method about the extraction of the pedestrian tracking trajectory in the road and we used the
method of mosaic background extraction and adaptive neural network for automatic pedestrian tracking system. We used mosaic
background extraction to overcome ghost phenomenon. And we detected pedestrian using differential image analysis. We used
adaptive neural network for multiple pedestrian tracking that non-rigid form moving. The ART2 network is capable of detecting the
mass-centers of moving objects within one frame. The history of neurons positions in the sequential frames approximates the traces
of the targets. The experiments done with the network in simulated environment show promising results.
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Input : H&9€ 3 frame
QOutput : Backgroundlmage
Difflmagel = Frame(t) - Frame(t-1)
Difftmage2 = Frame(t+]1} - Frame(t)
Difflmage3 = Difflmagel AND Difflmage2
CheckObjectBolck = CheckNonZeroBolck( Difflmage3 )
while( CheckObjectBlock )
{
if( ( Frame(t+1) - Frame(t-1) )
Replace Zero-Block Frame(t+1),Frame(t-1) to Frame(t)
else
return FAIL
}
Backgroundlmage = Frame(t)
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Fig. 1. Mosaic background extraction
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Fig. 2. Mosaic background extraction by 3 frame

E =ddAe WA onA Y F& AHE 1Y
9] 7t MY o HE FFoly BPAe ¥
29 7HH 9 FEo] glod A4 9 3ZTHYL ¢
&3t wAen A g FE3o Agd EA ) F
g3ttt 2ejn Bz §FUo] FAHA %
did THYol A&E A A 2
i G olul R 2 A%3ted A A A (regeneration)

714 v oW A& F&5t] AHEa gl

> oo rir

3.2 B3ixl9| EX|(Pedestrian Detection)

S lﬁ oo
©
to
o
oo
301_2
_)‘\:
o
o
lo
=
oxl
o
B

e FET 2 o] A xol= A

dolut ¥rlel Wstel o3 WA xo]2E A A
B By g3 42 FEHI3 v oln|
Aok dAe] T g IS Tk AT

Z18A "Wyle A ()7 2o
result - = Background — frame(d (1)

B2 =E8dAe SCMO9 n3H F4HANE
ALgste] S JEwtong nexte A A
7NE AT F ) ojv] HAEHAA HIPrte
FAAZIZN G By R E HE
3 5 Byzz AF dasA do. gx =04z
Baxe 19 33 2o,

e

a8 3 EX|FHo{R B}
Fig. 3. Detected pedestrian
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ART2 Algorithm

X : Input pattern, W: Weight
Step 1. Given a new Candidate point, a MINNET is adopted
to select the winner 7*, which yields the minimum distance
xX— will.
Step 2. Vigilance test : || X — W,|| < o

The vigilance value © determines the radius of a cluster.
Step 3. If the winner fails the vigilance test, a new Input
pattern is created with weight

W, = X. (kis anew cluster)
Step 4. If the winner passes the vigilance, adjust the weight
of the j* by
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3 5. ART2 network
Fig. 5. ARTZ network

35 HAN 5 Fx2|

AAA BRAN BEAE FHE Ade F
ol el EAMst mAz g ot EXHe W
& 2E7t 2AEA do ol ¥ A e o
%} ol ER3A R &£ AW

A
&

1) A2 o2 A7 38E EedE 3¢

2) A2 g EX7 RS 2UHA g% 73
_Or

Q) 7178 WEd A7 287t He AS

M,(2)% 2L gL z2rdle o E BA7 o
dHoZ Hiy B EAO 2EH1 FAHY
nEgEd AYA NzE EAE ALsA 9.
ayez 84 ZHdolre Mees gE=E7] o
A EX 9 wFF A wHA B EAE
FA38A ¥k Y A5 HEE A4 £
H EAE M2 b8 AR T3 AHesy
=3

4. HEsd { #3

4gel Age RYFEZY FHE A% 59
AHT At B3L AYzdoz Agss
ool ¥ ARG FAREY FHE TelW
Fejolth. da4e] A AQWAN 4HE A
= A2 AYste Bz BRHdd ¢ Yoy
G4 FU AQAN FE 2 23 AYoll o
ol4el naAs} skl wAXE BHsol

=
A % Ak o) TAME B ERIAE T

P2A By AxNE BAse] nYAY &7
d& FARYT. 28D IS G W A
PHoz Luste mgE 949 gruas
Wolg wagxz 3504 AUHES @k 19
6 tel BYRE FHE Al

a8 6 clso) HYA £8 Aot
Fig. 6. Result of multiple target tracking

AAZEOE A2 e FAY A5, FA e H
el e Wt 2AsER JYH g did
Fhelate] Z3bo] Brly) it} kA B =FoA
€ NEUYEEZ 7ifeEtE AR < g JAK
9] CV-MI10& Alg3dlged, | 949 37
H71E BAE b, g8 ZdEde Eojes 9
el disiA, Fivigle) Shuttle Speed$t Gain
Control& Alojste] 47 B AR 4F
T WIE HAE S 28 7 8l &=
o F%S ©x oy YA, ZHY o)y
(frame grabber)& X 2 27 A] B.(progressive) 2
AbE-Ete] Q) he Aol FAAE Qg #H oA
(interlacing)o] ®l& 94& €& + AT Al E
HolAe 93 Pentium 1.7GMhz ZZAx¢}
Visual-C++d o1& Alg3te] AlEdold #3S
T %3t Ag3An



PR FEL !

A AL )T tE B FHA2 B A7

1. MEof ofst dof
Table 1. Implement result

Zdgs | B3RS | MMz
g1 610 5 183
B2 780 4 169
B3 1235 10 M52
P4 1530 8 30.8=

Ay S vt A3 Tz AdAE
THE ZHYY Ag 2Tl M= A
gl A ko] Apole YA APZAFAE HHEd =
dAdzte] Hdszd e Zyqde EAste wiA
o ol wEHste Aoz YEEo & =FoA

= FAYZA A2 & Anen o
AAH o2 A2 AAAE A4

Ao
2
s

= 9AYUNY AANE A4 AN BPoz A
Aol JA-E gEwsi) ol FAR waAz)
o AL FR AR} AFAE Aol
wAstel By FHo LFS BANAL. o
e £l

@

=

V. ZE o g3 ol7alx|
_/':

Ao BYPXE T FAdEE VEHAE B
Pl FAFS dAG FAATBoR FHotdte
FHEEE AT A A A gt v} ol Ao
BEo] BPAL H Loz it dwrxd =Y
Aol HEEE ol R AGEEE FHsts By
Ao AlE "glo]l BE5F AN E PNt A
FHo AL Yot HHoE BRIt $Mo] 5
T ASAAN a7 A RojH, Ay 23
o 2 B 2 IS FHeA AFHA T
AZAAZE WA e v THH A o)
ot} oolnl I E Be& Fo MM 2 FAHAX
71E &8st H&sn Yt

B =Y HeEoke IEF A,
Alzdl A58 A3 FA Aol Lo 4
& k.

FAzHA

1L

f1

i
o

[1] David Tock, Ian Craw, "Tracking and
Measuring Driver’s Eyes," 1996, Image and
Vision Computing 14, pp541-547

[2] Massimiliano Lora, alberto Ma-
chi,"Automatic Visual Control of a Pede-
strian Traffic Light," 1996, MVA, Tokyo

[3] Kayoko Kitai,"A study of Automatically
Tracking Pedestrian Flow,” 1996, MVA,
Tokyo

[4] M. Sonka, V. Hlavac, Roger Boyle, "Image
Processing Analysis and Machine Vision,"
ChapmanéHall, pp 507-547

[5] P. A. laplante and A. D. Stoyenko.
"Real-Time Image Theory," Technique, and
Application. IEEE Press, 1996

[6] Rafael C. Gonzalez, Richard E. Woods,
Digital image processing, Second edition,
Prentice Hall, 2001

[7] A3, B85, §32, 299, 253 ds
B 9o ERFE2F AAEZLE o) &
22 44" 1997, dFHRAEGS] EA
gedE =3, pp 1101-1104

8] &7, 43 “Z Y& 0] & BES
7H A9 4 2 ¥F 53, 19%, JB
#53 =& A.

O] A, HeF, F&8at, xAF [ FHu Aol
oA FEd % AFRIYA F3,” 1997.
FA FAHRAYE A EE=EF.

XRE 270

MaHzEI(Chang-Jin Seo)

199713 24 7JAhEha o)stAa}
199913 29 Al gk o]3hAia}
20039 8¢ FAldigha F-ehatba}
20001 3Y ~3A AoiE HHE
HRAD AY7A}

¥ Ao} - A7, Helvide, ZFEu|A

1807



T YRR TGS =2 AT A8

k3t (Hwang-Kyu Yang)

1988 29 7Rt It

1990+ 2% 73 Eds FMat

2003+ 29 Ak o] ghikat

ﬁ 19963 39 ~HA FAd g

b Sl T

% BARol: AFAE AR, Welvinel, AFE
A4

1808



