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Decimation-in-time Search Direction Algorithm

for Displacement Prediction of Moving Object

Kang-mo Lim* - Joo-shin Lee**
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ABSTRACT

In this paper, a decimation-in-time search direction algorithm for displacement prediction of moving object
is proposed. The initialization of the proposed algorithm for moving direction prediction is performed by
detecting moving objects at sequential frames and by obtaining a moving angle and a moving distance. A
moving direction of the moving object at current frame is obtained by applying the decimation-in-time search
direction mask. The decimation-in-time search direction mask is that the moving object is detected by thinning
out frames among the sequential frames, and the moving direction of the moving object is predicted by the
search mask which is decided by obtaining the moving angle of the moving object in the 8 directions. To
examine the propriety of the proposed algorithm, velocities of a driving car are measured and tracked, and to
evaluate the efficiency, the proposed algorithm is compared to the full search algorithm. The evaluated results
show that the number of displacement search times is reduced up to 91.8% on the average in the proposed
algorithm, and the processing time of the tracking is 32.1ms on the average.

7IHE

decimation-in-time search direction, displacement, prediction, tracking

HFOeE g dABE A+ 2005 3. 31
a5



o
1o
22
L
E
1
o
2

e A7

“

{f
to

B}
=

1=

g ae

ol

oM 2

HAFH vld 7lE 7Ivtez HoA AlAM, CCD
7t & ol &3ty 2AY FRI} EAse €
HE &3, HEE BHE HAToE 25 F
HE 5 9le 79 A A& 38 dve A
Y 0¥ A=Y T $8E FHo2 & AT
B FH Al2de AT Jige] 23] JPHD
ATH1- 3]

ol T &l

= 1*‘5}‘4 olFE
FE8AY, oFEA
9] JH4l(edge), fAE_(inte sity) % A
(texture) BT So] that RAL Esla o]Z 2

N % —‘l EH*C}:% HE
Ly
=

2
)
&
.>,t
°lﬂ
i
=
ro
1>
oY, ¢
=
oln "
kI
R

7t 7+53t=

oJFEME AE&HOE HAE1 FH3I] AT
o] 717 7IgEe] AAHRARE, & ”"%ﬂ"ﬂ “Jr
2 =3 S s 99 o oz v
T ot

53 71w whH-& 3F(optical flow)ol] oJ§ %
H, 2AHL o]&3 WY, 4% (corner point)E
o] & W A F4AWHo Y. FHFE o] &
WS JZe AT e dojAle d&dte Tz
doll disted F g4 = F F9e FHFHY A
gk EAQ3y, g4 A7 EREn de R el
UAe REdte E4& o83 whyolr). 34
< o] &3 Wi 3t FAdolA A 71 A
1, A AA F8E EQL 7HAD Jemz I
ZH&P] e 499 & 249 F Uoh FA4H
S ol WY B EEL 7N ARZA oF
49 FHE 5HJAe 842FAY THHYE F
Zohm, 547 799 99 B4E 2o A
ol }E EJH ojF HHE FHE EH 2%
2 79 ¥ 54 39 A%, 54 459 /52
2 olFFE NS R 3o olES A Y
N 23 Fo2A oF TAE FHsc B
oItk 2 FAWE 2 ¥ G4 DD 97
oz pesel o8 B F HHY FAL 253
o 1 FAY HIlEHE EHe o]lF ARE HE
?5}‘“ Wog vinA Aol rddhy AlE 4

€ B3 WAL E FF3] EEdted oz gol
9}‘:}[6'7]-

P 71 BHE 3 Gl ERJE 2y
4G Fdqe] I =Z4E A o2 I A7

BAE gt He WHOEZ RIY P
(difference images method)® EF AW

(block matching method)o] Stk 2G4t =
AT F =P A& o] &8t FAF oA =
o7t A7le FEE FHY FH2E LFde W
Molth, £5 AT W2 & FAoM £4& 2
e A 99 BE I4E 7HAD QFE e
AT FBBAE ol &3t Fe Aoy, O
FEBAE & 71EY HE AF zbol @, A
& Aolo) @, EE FAE %& /AR slmshe
Rjoln, ¥ g4el o Wl §k°l A A
o AHEE2, Fgdl AHEHE g9 FAY
watel oFF Wgsich dEAY EF 3G P
2e Adgd G na)F(full search algorithm)o]
At AAGA FduFe A ZHd £534 2
o HEE e ojd TelY BEY AAE FAO
2w godo] TPHE TE 5L 2ASHA 2
He) 279 NElE 2 FHol UE ol P
delo] TP 2E HES BHe7] @2l A

fliflo

Aol gobe ddel Ak o wel 1% ¢4
dnzFez 3dA @4 LnFF(three step
search algorithm), 494 &4 L Z(four

step search algorithm), T}ololZx= w4 &g
Z(unrestricted center based diamond search
algorithm)% o] AT}H8-10].

oJFEAY WY dFS T L FHY
AAgeg Bt oy g AR
AL A3 BA(trade-off)o] 7] mjEell 71Ee] A<
H UREY WY A% ‘Q"F‘Jn% & ok o
gtAl & ZHAIREE FEste] AGHUT wheba o
2 7FA] F-§&okell gGA HEo) 7hEstM AE
B3 AANNEE NEY F Ue A& o)FE
A EY Sl dF d7rt et

€ =EdMe olFEA FHE n&5e2 49
g F UAEF o]TEAY B &S AY ALFH
= B4 B s At

o]FEAM Y olF WIS dFIy] AT =7 li}
T‘Z“ Ao A&Kdte #A F ZHdoA A

" olgEAS FA F4HE T F, 3H9 —r7ﬂ
THLERE o)FEAY olF J=g ojF Ad
E T8 olF WL 27| o]FEAH Y °
T WEE dE37 «l'ﬁ}@l A s B BE
o =) % HETH AGFE B W vpaas
A =Py HEE )T EAMY FA T4
8 ¥ FollM x7iztd FH U 4E+ 7}’2} L

A EE o FEA Y oF WBo2 AR
0% o FEAY AT P25 Astd A% =
AYolA Zelde Azt Fe3te] o FEA A
A4S 94 W o3 s Hestd o) FEA

0F WAL Ase] AARHe AR

<

l

U

[l]lO Jz:

339



g G R FLG R =EA A A2

29 12 9 94 AAEN o)|5EA e
& ZYde Yz Aok 32Y 1@E ¢, A7
o o)52A Mlo] EAs: Zyde Yez,
2Y 1b)E 4 Al o|FEA M2 ERsE
Za 9 Yehdch
M Z Yol ol FEAY
g 2237 AAME olFEA oF ¥
3 B4 2 &% 52 59 yE ook

&)

oE #F4 M2

aE SN M

(@ ztAZY (1. b BHZHY (1)
I 1 =Y MEE o
Fig 1. Example of frame sampling

a9 27 o}FEAY olF Axg olF A=E
A&l g dY e B3 ok 1y 29
A olB & M19] A F43} o|FEA M29] F
A FAE o) 838l ArEe o5 EAT $3Q A
AAY D& olF 4% 0F A&de HBAojr).

olFEA ] FA FHL MIFFEL ol&dHA

&Y, £ ARG g o ()Y 23, F
2 JJAEq dEE 4 (29 2.

H(y,) = z(;)\(x,y, ) )

Vix, D = ig;m,y, ) 2)

A M 4 Q9M Ax,y,t,)E lFEA
EZA35te Jd AL ¢,0 MEE Z ol

m3 nd TP A7)l

340

center of x
M1

g 2. o] EA S ojF dxe olF Ad
Fig 2. Moving angle and moving distance of
moving object

a9 32 29 204 7F o5 A% 0ol vhgh
of o) FEAY B4 FFL Fol@ ot 05T
Aol g e 360°8 45°4 871 FHoE 5
2o, oF A% Osh 94 YFuel A
£ 10 Yehifich 19 33 Lol 89 2l
olfE YwHoz 4 AB2olA olFEA
$2Qo0) £, £3 L YA RV 1)
= $4Q 240 %3 shsatyl Bgoloh

S o okt o

112.5° 67.5°

0% 3 0|SEX 29| et g utek
Fig 3. Displacement search 8 direction of moving
object

E 1. o|SEAel ol Ztz ol B grEknlol
A
Table 1. Relation of moving angle and search
direction of moving object

it
=
o
%k

°olF AL ©
0° £6<22.5° and
337.5° <0360°
22.5° <£6<67.5°
67.5° <06<112.5°
112.5° £6<157.5°
157.5° <6<202.5°
202.5° <6(247.5°
247.5° <6<292.5°
292.5° <£6<¢331.5°

® 0088




JAEEAY WY AEFE AT

AEE B g g2

12197 b

olN

8 Wakol o]F % 69 YHE ¥ 17 2ol A
ol 4%, 4 T A B 3}
| g4 opx3E AREE7] A o 22 A
A He2 At
case 1. |23 B : &4 W& @,
Hzldd B¢ & 3
case 3. |xl=0D, [x=15, M= H$
g4 wa @, @ 6, ®.
TS case 18 44 BQH';}
l:’o 5F, ase 3¢ A HJS“)
d 4o 59, $3, qad o k°ﬂ g 3714
“o“’c} vt 3 E HoFEo J%‘ 494 AT ©
TEA M1 F4 A0, @c 5 EA M2 F
HHeln, FHEEE o5 EAY o|F H2E EA
ok (e A1 ¢ Zegelre] g4 FERHE
S Yehdiz, o #4 ZIEHE FolA B9
A & Z9-o g5t F ov] FRAPE YErA
o 2 4a)E 8 W A3z oF 4=t
0" <£6<22.5° ¥WH¥d TFHE A9 FHY
@ g4 ko oot 1Y 4(b)t =2 vk o}
2384 ol% 4E7l 67.5° <0<112.5° WS
IgsEE Afed siFdEH, @ g weke] oo
ot 29 40 dAD B rt23 g2y olF 4=
7} 22.5° <6<67.5° HH e TE=EE Bl 8
FE, @ g4 $ie] ool

i

% fo
ol ot

case 2.

LU
_1; (A

to t t2 by te

te 4 t2 3 U

P A A A \l||l/| .
| T y
1 s
,IE" Y ts
» - L — L h
y - |.~~ 4 t
F~ t2
I
l—w——* t
l to
X X
@ 8 we (o) %3 wa
((Defry ubak) (QEH ek
LS T PR PR PR "R PR
| 1/
(i
7
7
v ) Rall

J
Y
Y

(c) chztM gtst
(@eraee
O% 5 A2t 3 EHY dbeF opaA 3z
Fig 5. Decimation-in-time search direction mask

aY 5t olsEAle SR GE MUK
A dhek nfAmE BoEtk a9 5a@)lA xF
T FEE FASE FAA A Fo 75-4%1
. o] FEAMTF WEA FAY Bl bt 9
of olF W¥S A Watd + gue
latel, 5 EAle 7k e B @
4oz 87l AN At BES 14
8 5w 4SS 4P g 93 SE ol
oz wzs $Holt o5EA Aol 17
Sol4 BQ) AZHES W olaaE Hesd
4% 5954 "ot

a9 62 ALES B 0123F o3 of
A F4 #FA4& ded Aol ¥ 6o
VO #A ZHY oA olFEAY F4eln,
2 zEd oM olFE2H Y FAoth
V28 EA37) A vOF vIZRE 7 o]FE
A9 olF zZt=9} o]F AE o] &3] A W
S 27188t V0ol A viZhRA 8 o]F AYERH
A ZHY oM olFEA £ Ao
Eeﬂoulo )‘]\_ 11u6}'q' o]%’ixﬂ-’] O]% Z‘}'Ei
26 94 3% QU ARV ojsk 2e Wy
o2 oFEAS o5 YT GG 4§ ol
& HA v2olM v57tAE 29 694 BEBE W
ehi Qo

fl J; i)
K o Nlo

_l

N

_‘
24

vlie

lo

rﬁ.

341



AR FARLEAFIY=EA A9W 2%

te bt Gt b bty ot by otz ottt ety b

% 6 olsE %xﬂ°l 82|
Fig 6. Displacement of moving obiect

ag 7. ols
Fig 7. Displacement prediction of moving object

9 Hel o

Y 72 29 6914 B v29] o]F AH Hrt
R E&HC} vid|q v27tA) 9] ol A2 D&
Tihe AL 4 O)F 21, 4 B)eB2RH oF
&% g ?6} 2e 4 (4)st 2o g4 Wk
A&7 fElA olF Az 6F FIe 4L 4
(5)¢+ 2t

D=V x*+ y? (3)

@)

o=sin " luagn (9

2 5)Y 6= 1AL B9 ezt HoE7|
Q2o E 1o Ao g Wik AAEr] 98
Ae E 29 Ao PPz o)FEA 9 o)F &
T 68 T3t

® 2 olgEx 0|F 2t ©
Table 2. Moving angle © of moving object

)

V=

X}L:% D& 14 2w o

ot e | e
s % 20&| 34 2w | 180 ve
X%;jgzz;gg& 4} BW | 30 -0

342

g 8&
o},

ALY dunFe sEE

—

| el |
)

| ESTE. T
¥

| 01E 2%, 015 A2l “I
v

| 01 S5, gM 2y

]

o
323 |
J

(e
54
2
BN

[Ma%% B QLA

¥
l ERL L,

]

a9 8. AYE YuEe SEE
Fig 8. Flowchart of the proposed algorithm

AL duFY e84 e HEIV] 3o
Z8 2 AFAE Aoz o)FEA = A
B 23 A¥gL FYP3Ac. AF G2
320x240=7}, 256#de] o] FAE ALEs
g1, TEY AEHe 23 0=y Yoz st

A3 Wz dAdgar|goz 73 o5&
He HE QAE T3] HalA A (6)d °)FE
A A9 AFE 23 eE AT

e=V (x— 1)+ (y—»)? ©)

2 (6)M (x, )T A WHoz 73§ o
2 89 #HFoln, (x,y)=
2 7% o) FEA ¥ HEo|TH

2% 99 4y dA4 1L =2 3 F
EAE uAeg Y H4EHE FA4oloh

AY G4 19 o|FEA olF =& 17 109
el 29 109 veld RAAE 2 =Y
A o]FEAH 2 olF ATE 225°~270° ¥
ADRE BYch 29 10904 d& Aol ¥ 18
o] &3l AY Pt 19 o) FEA A 24 WIF
€ 7IEI, 25E 29 119 Jehi Ao

a9 1194 Ay g4 19 4 =y do ) Fst
= ol e HY g gL o5 EA Uy FA
FR Y AAE AT & W vpam F 8o A}

9] 2}t



S3tao

(

337.5
292.5
247.5
202.5
157.5
1125

67.5

22,5

S uE

Fig 10. Moving angle of experiment image

a) 159t frame

H
= N W D N D
3 N

| /

I8 9 AH FA
Fig 9. Experiment image 1

HE Fy 19l ol UL

(h) 161th frame (i) 163th frame

5 " L . 4 L

143 146 149 151 154 156 159 161
Za

a7 10 A" F4 19 ol A

Y P10 B wE

163

t

143 146 149 151 154 156 159 161 163
zagy

7 11 MY B 19| B e

Fig 11. Search direction of experiment image 1

90
80
70 T — %
60
50
40

Z(km/h

=
=

143 146 149 1571 1564 156 159 161 163
o

allg

I3 12 A8 deh 12 o /&
Fig 12. Velocity of experiment image 1

a8 125 48 34 19 o5 EA olF &5
21z Yst S G2 JERATE 29 1290
A A8 FF 19 AFRY HT olF £&v
70km/h2 AASHA #A stAoH SAHYLS 4A
A Edth 2 olfe G4 Fodd A olFE
Aol FA F4o] EE0|y] o2 Er}

a9 119 o) EA W g4 Bags a9y 12
o o]FEA olF Fx AAEREH 1Y 59 v
A ALHS g WY o223 g 438 2%
B4 19 MedAl = g7 14994 ZHdele
2 B ANES g A3 E HEEH, v
N ZHAYEL WD B AnES B npa

E AR3ATt ¥ 3& 4F F4 14 Hato
At wHE AAgA7IHE A A3 T
g olTEA A HE S olFEA AHH FF 24
eE UESdTh X 304 o]FEA w9 FHE9
P a7k 1.682 A A< W A7y
o] MZ FAIEE BEA

B3 AE G4 19 WY FE
Table 3. Displacement coordinates of experiment
Image
1

zgd | At P | BG4 ) 2%

= x y x y e

143 204 24 202 24 2

146 202 28 200 27 2.24

149 200 31 199 30 1.41

151 198 34 197 34 1
154 196 38 195 37 1.41
156 194 41 193 40 1.41
159 192 45 192 43 2

161 190 48 189 47 141

163 188 52 187 50 2.24

P & 1.68

343



100
) 80
i<
w60 ‘
| |
o |
a0 40
20
0

143 146 149 15t 154 15 159 161 163
el

S

38 13 A g 1o Hel e e
Fig 13. Number of displacement search for
expenment image 1

a9 132 48 94 1 date At %

He
Aggaride Aesel 7 B 248 e
9 otk

39y 13 U 2AAY, ABES 94 9Y
slrag A§FoeH AGYAIIEA HeiA

B 91.9%9 B B4E FAAZOZA oF
A #9949 1% FYo] AP EA

23 14 AF G4 10 Ui o)F2H =3
el AZHS UEd Aolth a1y 14oA A4Y 9
219zt ZE Yol i@ olTEA F3 A2 Azt
& 10ms~48ms HYHND, FF g Age
26.7mso.2 AA7r Hert 5Ee BEgd

ol S 12 XMzl A2 '

A .

VAR VARN VAN

v NN
10 & AV AV N
o IS
143 146 149 151 154 156 159 161 163 |
=eld

B8&88838

a8 14, A8 419 A Hal Alzt
Fig 14. Processing time of tracking for
experiment image 1

a9 155 4% 94 1o g o|5EA 3
A7 E Jehd ol

344

(a)143th frame (o)

gy

(d) 151th frame

(@) 159th frame (h) 161th frame () 163t frame

a3 15 M8 G 19 25 Z3|

Fig 15. Results of tracking for experiment image 1

1Y 169 AE GAF 28 T2A F8 Fal
AFaE Aoz T d MEZYS JAtolth

(h) 485th frame (i) 488th frame

(q) 481th frame
7 16 A ga 2

Fig 16. Experiment image 2

OY 178 4F 94 29 o)EEA olF AxE
Ueld Aotk 29 174 YEld AMY 4 =&
Ao M o] BEEH S o]lF ZEE 90°~135° ¥
AD%E BYch
Y 1794 22 A § 18 o83t 4y o
479 ol EA HY g WS FIdn, 27
2 0¥ 189 el 18 1894 HAd F4
29 7} zH Yol sgEtE olFEA He 2 u
g olFEA HY g TR Y HHYS A% B

HO

§ g% vhaz H ol Agsgt

~

0

>
ul



EF A}

3

G

£ A% A7HE g Suu

T

ME oa 20 O/F 2tE
H -
466 471 476 481 488
Zay

g
Fig 17. Moving angle of experiment image 2

7. M8 ¥ 29l 0|5 AE

220 gy we

466 469 471 473 476 470 481 485 488
Zaiy

a8 18 AlE Ak 20| EbM ghat
Fig 18. Search direction of experiment image 2

4 B 22l 0|5 25

100 —-— T
90
£
ool
4 60
50
2 . . L . . ; . . ;
466 469 471 473 476 479 481 485 488
a9
el 19 A A 29 0| &F

Fig 19. Velocity of experiment image 2

A% B4 29 0152 A oF £EE BTYY
S WY Ze 19 199 derich :L%i 19
AN 4Y N 29 AERe FF oE &
74km/ho] QA T}.

2% 189) o]£EA WY w4 wegn 17 19

9] o]FEA olF £x AFN}ZRE 23 59 vEk
W AMES g wEk slagE AT 4F

G 29 466K T, 4790 T Y} 488
A ZaAQYole 23 BT NAES Y npaa
£ HEIARYTL, UoiA) TYYSS R B A
4 ohaag 2 gk

Z_}:T'l =]

H 4 AE G4 29 B AR
Table 4. Displacement coordinates of
experiment image 2

=i | A Wy Aggary | o
3 x y x y e
466 190 81 191 80 1.41
469 186 77 188 76 2.24
471 185 73 187 71 2.83
473 183 70 184 67 316
476 181 66 183 63 3.61
479 179 62 180 59 3.16
481 177 59 178 57 2.24

485 175 55 175 53 2
488 173 51 174 50 1.41
H 23 2.45

E 4 48 94 20 ol AR s A
9gase 42 Agstad 7F olFEH A4
HES} ol FEA WS HE 24 & Urdch
£ aolM o)52A W9 HEY PF LA} 245
24 AJXS WA AAGAI ol N2 fAHY
2 By

O e lx1°“‘E“317I‘f'=*|

o4k

3
u

466 469 471 473 476 479 481 485 488
may
0% 20 MY YA 20 WY B RS
Fig 20. Number of displacement search for
_experiment image 2

| | %xﬂ 29] xi EIAI?J

os38858338

, 466 469 471 473 476 479 481 485 488
b _ g o
38 21 AE @4 o &8 xal Al
Fig 21. Processing time of tracking for experiment
image 2

345



FRHFHARENEG =& A A9H AM2E

a3 202 A g4 29 disto] A BT
AN 7|HE FHE3tdq 7§ &4 5§ e
A otk 1y 209 JEFH AAMY, AMEE &
A e olAal FEFgozM HAAGH Y
Hjsf Hd 91.7%9 €M 5E FLAFOZA
o]FEA WY B 1 F3o] NS BY
o A¥E G4 29 g o)lFEA T3 A AT
< 29 219 YehiAdT. 29 2194 dF 94
29] Z} Z|dell tidt o] FEA FH Az At
3lms~7lms HWHYFRI, FF A
374ms2 HAI7r A2t st Ee Rk

A g 20 g ol FEA Y AHE 1Y
220 v At

(i) 488th frame

() 481th frame

(h) 485th frame

T 22 A Ha 2o FH A

Fig 22. Results of tracking for experiment image 2

v.d B

2 =RdAe olFEAH MY AF& 8] ¢
g A B4 W daeES ALt A
gt dxelEe g4 E AEIY] Astd F3
Z2A AEAE QAL E o]|FEA £ &R F
A dEs 9% A3 G 2L AES 4
.
Lo|EEAY &2 & £33 2, 49 I4 1

NA = o] FEAY o}F =7} W 70km/h

olx, A4¥ B4 24ME o|FTEAY °lF &

7} B 74km/hd g FA&A
2015 EA HeE HIFGArIY

ol EA

WY FEE J|Fo2 1 vng AH, Ag

346

HouHe A 94 1M e ol EA WY
FEeo HHE A7 1.680]:, Ay G4 29
Me ol EA ¥ HEY HT A} 245
ZM AL WYY o] FEA WY clFol A
A7 T FATE BHCH

3. o] T EA WY &4 3ALE vnd A, A
A U2 AP vsiA o) FE A
He g st HE 94 1M
91.9% ZA3IAL, 4¥ 4 20M= HT
917% ZAFLEZA o|FEA HY BME
2£02 £PT & ULES BY.

4. o] FEA 33 Hal AL AF 94 16A
= 7 =Zde AHalsted HF 267ms7}
AR, 48 G4 20 HT 374ms7F A
"oz A AA Azt 7t5Es 2HTh
B =89 d3Asde AFH nEAAHI
Q1 Al A&y Foll &oldtA H&sze
ArE "o}

ol

ot

I

1] 1. Haritaoglu, D. Harwood, L. Davis, "W4:
who? when? where? what? A real time
system for detecting and tracking
people’, in Proc. 3rd International
Conference on  Automatic Face and
Gesture Recognition, Nara, Japan, pp.
222-227, 1998.

[2] G. L. Foresti "A Real-Time System for

Video Surveillance of Unattended
Outdoor Environments", IEEE Trans. on
Circuit and Systems for Video Tech,

vol. 8 no. 6, pp. 142-145, Oct. 1998.

[3] C. Stauffer, W. Grimson, "Adaptive
background mixture models for
real-time tracking", in Proc. IEEE Conf.
on Computer Vision and  Pattern
Recognition, Fort Collins, CO, pp.
246-252, 1999.

[4] T. Meier, K. N. Ngan, "Automatic video
sequence  segmentation  using  object
tracking, IEEE TENCON-Speech and
Image Technologies for Computing and
Telecommunications, pp. 283-286, 1997.

[5] C. Wren, A Azarbayejani, T. Darrell, A.
Pentland, '"Pfinder: Real-time tracking of
the human body", IEEE Transactions on
Pattern Analysis and Machine Intelligence



FeAs WA dEE AV ANEE TA $Y B

Vol. 19, no. 7, pp. 780-785, 1997.

f6] J. C. Clarke, A. Zisserman, "Detection
and Tracking of Independent Motion",
Image and Vision Computing, pp.
565-572, 1996.

[71 Y. Mae, S. Yamamoto, Y. Shirai, and ]J.
Miura, "Optical Flow Based Realtime
Object  Tracking by  Active Vision
System", Proc. 2nd
Japan-France Congress
vol. 2, pp. 545-548, 1994.

[8] D. P. Huttenlocher, J. J. Noh, W. ]
Rucklidge, "Tracking non-rigid objects
in complex scenes", in 4th International
Conf. on Computer Vision, Berlin,
Germany, pp. 93-101, May 1993.

[9] A. Broggi, M. Bertozzi, A. Fascioli M.
Sechi, "Shape-based pedestrian detect-
ion", in Proc. IEEE Intelligent Vehicles
Symposium 2000, Dearborn Mi USA, pp.
215-220, 3-5 Oct, 2000.

[10] V. Ruiz, V. fotopoulos, A. N. Skodras,
A. G. Constantinides, "An 8x8-Block
Based Motion Estimation Using Kalman
Filter", ICIP 97, pp 140-143, July 1997.

on Mechatronics,

XA 274
2| 2 B(Kang-mo Lim)

1999 29 : JFogw
M3 8 AH(F A
2001929 U Eay
&t Az staH(F st AL
2001339 ~dA : FF o
A thEgd At ghabge

BHECE: FAAY, clFEAFH, AL

0! F Al(Joo-shin lLee)

1975 29 : WA tstn
23 8 33 54}

19779 29 Fgga o
B ote) a3 oa(2 84 A
19863 29 BAWGT o
st HAE S H(F A
1995\ ~ 1998 : BF Sk o) FUHE %
199811 ~1999\1 : A ohstm slHpelH |8
SOEE

19809~ @A) : 33U gm FREFIFGY =

2~
a

XBAEOL:
B A

)

FdAe, olFEeAFH, FFH

347



