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A Study on the Development of Selectable and
Individual Moving Object Tracking Algorithm

Sung-Il Kim'

ABSTRACT

The algorithm suggested in this article is to select one target object among multi moving objects and keep tracking that object continuously.
General methods that match the specific area within continuous images is used as an extraction method to get the informations of moving object
using differential image. The using method suggested in this article is that extracts the movement area obtained by performing = difference
operation once between continuous images. Unlikely, general methods that recognize and track specific form or pattern, the new movement
tracking method suggested in this article takes the user-select object as the object to be tracked. In this experiment, the real goldfish image

captured by CCD camera is used and it is shown that the selected goldfish is tracked efficiently.

FINE : Tracking Algarithm, Moving Object, Selectable

LM B

Al N F2E Y w¢ e, FHY
Qe Fol 2HE A H, F440] e e 9A
AAE & Aok ol#E A% AAH FHY FRAY7
¢ uo aRHog AMACd =Yty At =l
R AZEO] rige] F43 FHdn A

d%Hoz d¥HE dFAA TAAE oFEAA o
§ 548 olgsly ojFdE A FAYTEE 9%
g+ A1, BAY U, $39 E45E £YE e
o, #4402 A N §H01A FE WEFE
2 59% dolg9gez Asd, $94 AFE d
olHYE S =AY F Tl

¥ 2 =Fe audTHE JYEHUAS
t A3 9 A40%R A7ARFEY BT
=2A4 019999 8¢ 179, AAEE 1 2001d 149 39

ol B3 XY FAYFEY JG3T YoM €3
E O FEAUE d9ssted A dolHe ¥& Folm,
5t LEE 23] 98 Aot

4Q27t S8 £ o)g sjvtez dAENY 2AYE
Z2A8E Yoz AT F LYY AE o83} I
A3t Whd(image subtraction){l1], oA Z# gl EF
(feature) & ¥ol oh& Z# Y3 AFAI7IE A HHmatching)
Wwe12], &4 3ad] d¢ $=¥eE Jehle % (optical
flow)E o] 4% 993 {13 14] Fol At

B =FdMe dAes o8 /9 ojF5EHE I
A3lald £2YL FAHGL 53 B =AM AE&#
doqgte] ERL }gAe 7oz AYFA] A
€ AP 3 F A9 SEUE o5 FHolx= EAE
d9 8337 Wil o el HlE Aol EAY
AHE EASZ] o ddo] ot BEd duyF



22 ME A £3Y99E 38 ¥ & Ut

58 o AFAA ofw BAE FHY AUte ¥4
g FRoIA wi=A "ed 842 B § Qi ojd ¥4
AM o 79 FHelE EAE FoAM U3 EAE F
Hoe ¢aYFE At

2. O|SHMe MR & A =YY

YL Aol FEo] WF FYo2REH Y 8
€ 723 We #8488 947 |10l

AHIE BEAMY §Hd &L FAY) Y= B
9 9% BT & U YHIY FRE A% NG
AAt FAE Fhlgt2 R E 33 AAA 94E 2499
WHoz £ AR dolEoln, d94Y MEoN AF
Rl 49 ¥ FR2YEH 8Fo| 2 yEEE T
E3he FAolr.

FE AHESHE BHE 2390 e Y e 9F
§ A BHeE o] gERe F ol e 94
Buste Aolg ol FHeltt T Y HHLY
Aol %A FEAR AWzl met o shx f
ol AANHL 4.

21 0l& M FN ¢u2|F

ASAA olF A9 YL FANE gnFel B
of EHAEH A olF EAM FAY AR BAHE
F9ez derl, FEsE BJez devlel we 99
7l s £ 1% Yo ERE 4 Ao

2.1.1 99 79 by

g 7 PP @ G SN TeE 94 99
(area)d) 94 ZZ(image patch)& AL Be J43 4
B8 A (correlation) & o889 Fe Wyoz gLy g
S go] Uk

O Pl

$4 99 7k pArdEe AT F =gy A
€ ol &3t 44 oM Aolrt Arle §EE $49Y 9
qoz HFdE wWyelth x7ld U £3Y 33 dx
AdFo2A T 4f wd ZHYT ZHY Aol
ol EA/ AL W 44939 olF ENY 2] v}
AAY, FtelEt7t EERE FE %3t ZHYE Abold
HE&de FEo| dFt shagrel BoldiA gz 99
3] Aol Bol "ol 1] 4 wat EFE 44
X g 7|28 binary level2 E& gray level2 %38}
T ol stk

@ 2% A¥(Block Matching)¥
99 I BF A wYe @ M 5HYE TEY

MEE JiW BNQ OIS =N YIS N B o7 51

YA 999 B¥ 948 /A3 JAHE gE g4 4
BUAE o83t F+ Wyold, 1 FuBAE 32 7|
F9 B AF zolg, Bolgt Hold & EE HAT T
€ 73 vade Wileln, £ 449 3ae ¥t
AR Al ALHER Ao AHEHE FA2ES EF9
Wste] olF Tizslch ol G4 A fIo} @
B, 455 438 Hksie 53 A7) W} YA &
A3t Ao H 4371 ¢ dol Uk

EE A¥ EHQ Full Search Block Matching Al-
gorithm(FBMA)%W 42 search® E3o dis} & 4 g9
2 EE Ao dF F4YE searchdtE HYoz g
EE AYyEdd v & g4 3Hcs 2gdg &=
A7l Wi 7} HHe B5L Fohdr dHozE
G B duglel $AY A FUE g4 o9
< AR B2 AL JulE 2FBrH3)

1 9lof TSS(Three Step Search)@ @] Zolut CSA (Cross
Search Algorithm)§& A43E &0 #=2A B2 APS
FRA AT dF 237} Azke dde] itk

2.1.2 5% 7% %y

@ BH(Optical Flow)oll £]% =4y

Optical flow ¥E& 4ol 9] utr] REel wsel
#4¥ 2-D velocity fieldolth. AA2 3349 FHAN &
Aol £3Y FAHEL & A2 motion field& FE7]17F 4
33 ¥E7] dF9 2-D image planedl A 9 optical flowE
T8 2AH 02 3-D motion fieldg FETHO).

dutH o g shujElE dE QPN E T HAE o)FE:
Fedg 2 F ded, BRE Py F=§ o
Al ol-&8t=rtol whe} wlBY(gradient)& ol &F WE, A
T @A (correlation) & o] &g W, AUXNE o4 Wy
Foz EHEO1]

Q A4 E ol88 Ty

AL o8 WYL FE ol4¥ AFHEY oY oF
€ 7R3 ded JEe shute] gAelM MY £}
AL, A A7 F38 BYE AL Jdeng A<l
AR 349 £8 €Y + At A2 HgL AF
AR gAY, dES AW F Aol 2YE I
9 9% SolA NAsA A2

® 74 4H(Comner Point}& o]-&% 1Y

E3 719 BHe2 74 H(comer point)& o ¥ Wy
ol gt o] WYL 53 FZY(feature flow)7]k IR
Al ol EA e YHE 5N FHEL AEHT o)lF B
Aol HHE EAAE 24249 FHHE 258, E
A 599 99 54 & st Aztel] ©E& EAAHY o
% HE2 74¥ 54 298 7 ¥ E3HY 9A,
4 e o]FZt ¥ o5 FE vIAASE Fd oL



52 HIENCISH=FTX ME-BA M13(2001.2)

B FNANM A} oA olF EME FHI}:
drgolti4]. olvtel & F&E ol4Y WYTl A+

3 Z3Y #£& W MWUE o[ ERM 3

E dFee d&sE UM FEAE o83t
B4 o] B gy $AYYHE F&H], 21F ¢
o9 g2Aq 49o) s HEyoz ¥ F e ¢
G45¢ Addnt. F U ¥} dojue ol X
g BAE FAHEUY 4F xol2u 49X oe dAE
FA8A 2 &gol Edx & + Utk

adez gHoe YRAEME FHININ M WYE
AE HAT + oloF ot

7129 gAolx ENE FEFHE ¢YFL FHolE
BAEY EARAES 2= Wi FRE ¥, BT
ERJRAEE = FHAAY ALAZLE Fole dHd 2
Aol gtFolA itk

a8 Hze FIYE FH3] AN FEE e 2
A AYol AEE FYM doje] EMoIAY 7
& EAT

A AgEE H& Hzd A8 A9 d99 FFHol
t EAEZAAN AHEAL BRE & e EXE A
g8 2 BARE FH37] A8 023 2L flows] ¢
1YFE Aden.

START

Calculate
Moving Area

Calculate
Direction Vector

v

Compare Distance Calculate
Center Point Moving Area
»{ Display Target

(38 1) ¢2|E SEx

Az Y F 939 A& o83} YIS
¥(Moving Area Rectangle)& 78 ¥ ALY 49 &
33 ERENYE v ddo] HojAw FHHET A
A8 3 LHYEE o83 Hdd EEE FHE &
Hatn Meo] HojAx] gor AN Ao A
s 94l MARS EASY AR d¥E 7IvE
A a4

31 B olEEM2 2 YE &

dgE GelA FA9 ARG F2L 99 e A
€ 4387 A% 7P 712 A HAolt

2 d7dAE CChsvzte 94€ ol Dipix 1000
Yy a2dNE A8 256 28 old W(gray- leveDE
AEYse] TEod 29 22 dLE AHoM|A <]
o Gridez e Eedta 3 g FEU

HA Az A¥d F ZHYN AFLE T

I; = IIto(x)_It,(x) I 1
714

I, F 9 A9
I( 83 Zdd9 9%
I(x) & ZdH g9 gyl

£ Yl A 266x25632719 Qg e qe &
Ao olmjxg FAHe] APt FAHE ovAE H#F
s $34de] v Yy ol

(29 2014 &3<de] A& £ 958 F A9 99
Qe ojrt. of FH FHE HolHE F23 W7 4
& e ¢nEFe FIEn

(38 2) F7He iEgdoMe X

AA (29 39l vERd we} o) gelN 24 JARE
x%9 +4%, y&o +4geE 23] 070 opd @E
Zhe P4 XN E Fed Fold Y49 AXE 2HE
¥JAEZ HA%I 2 AAFH FHLYEHE Fe=Th

ARRE 1o 7t H4d9 #g3 ojde AW
uet 6709 ez FIYS F9E Fenh



49 99 99 daFes FHA F A9 AF
gl 9% ARgolt. (2H )M F G4 Ao
M Yehte §FEo] MARE dAdrh

49 990 F&HAoH 2 FHY 99 FIN F
A7) AF 499 IdHE AHEATL mheaqddog MY
3.

A\

(38 3) AIEE 4F

(E 1) 33EY F& 2UUN2AFR

v gy ol ue E€AgH
- Hzxof A q
1 i down .« “=7olaL “g7e] opdd
< “77o|n “gro] ofdd
B i A =11 |
2 1 up S e e A i
e N
. T e
3 - right L “ % no%i "0"?]1}\?-_)@
< “]7el3 “0me] ofd
4 - left - “e"ol i “)70] ol
“Ntol s 4ol obdm
5 / right_up < UNTolR Y0
6 N right_ down | « “<"ol1 “0"dd

(a) (b)
(38 4) SHYYHe| ARIE(MAR)

32 MY H o|SEH 2 FH

Aol degd o]FEAE FHIHY AdME EAFE
o] a3t £ dAydiMe MARY IFFREFEH FA
TALE HA2A, 22l PPIEHE o &3

MAR®] FEHE3EL Rect & AAZ#H Y] MARo| &3
3, Rect; & T&Zd Y MARo|estd

HEH JHE EMO 018 =X YUEIE WY BS A7 53

Rect = Rect; N Recty,,, (2)

o] 5§31, MARY #EE (X,.Yp% (X:,Yp), 3HPE
(X.. Y. )ol 3td

(v, )= (Kt Ttk &)
D=V (Xe—Xa)2+ (Y= Yqy)? 4

dx HiAZS] D& e FAUYYYE Hdgsig.

(18 5 959 o5& J¥94E MARE ¥4
g agelth Ar|A Moz EAE OW MARo| AH4#
of o3 ded FHolztn AHHHE FH@)AM HY F
TRES ZAE F O O, @Y MARZ D& H T3t
a9l D& e @Y MARE AH9stA €.

(78 5) IEREY FUHZF HAIW 0|28 OISBHS
%5

33 AME H(Occlude Problem)

49999 ¢ 4 FHe 2A9 HAMY 4%
AFEA FE& 7 gk 29 ol A= MARY
BA% FAHTY drAGwe g dte FAYAYE
FH387)7t olE e ARE BEoE g ENE 34
Fez A7 4ok 294 ® o gudEe 3§
stofof it

£ dFdA AskEe dngFe olEde= EA HAE
HAAEE 94383, 2 o]F 9 AN FAHLY w3
HEE A&t

A olFEAI M2 HAAE dYF= A9

Logic(Rectls, , N Recty) = R;

H
rie

Logic(Rect, N Rectl;, ) = R;,

Logic(Rect2;, , N Rect;) = R,

¥ Logic(Rect; N Rect2; ) = Ry,
LOgic(Rect3f(_l n Rethx) = R3
Es Logic(Rect,‘ n Reanux) = Ry ceere

o2t &



54 FEMoIEF=2X HEBH M1zE(2001.2)

§R1+R2+R3+- CL R, 22 )

A Bfelth

(29 6a)oll A 37He] ol B e A%9 4L Ye
AR bAME clEBME] APd F AWM HA
A& vehdo. oo £ (G)ehM g 2ol

2R1+R2+R3 =3 (6)

olng oFEA/} A2 HAFESE A4FT

-1
1]
H
LI
:
-
1
]
=5
S ey
-

(a) (b)
(38 6) BHYYAe HMH A4

283 ¢ F $29 BUE o @A BAEC ¥I8
Fol of® g MUY Aol

(29 DAA o1FE Fol Agatl g3 Hee)
Brolth Assel TAYS YHYLOHA ALgR 23
99 9943 AASHE FEe pen

- Vo

i )

g Vs2

(3 1) 2 =ajdo) e 2=/ YNe| HEIEH

A9 FAYAGol ALEHNA F 242 YAAA
£ e 2¥dY Vog ANt 23 oA $4Y9
Jo] HAA = &bl HHAYH Vsl Vs2& A3tz Vo
o "lmgh wuxrt A2 Heg ddsan 3498 A
& FAH g

olg@ ZAZMN EAMe £FL FE AN BAY ¥
e Bl gide 7HEE £

4 AH W3 % M

$£AY99ge] FA4g Hdte] & =RANE IS
AAGEE AHEIAT. FAH GG 256x2562719 LAt

€ HFez 3 Y9 F HYr|9YE L4 A
A gFolA sFEed e X, YEE w0 Y #
B Hges, & FYdM 32 o]F3}A1, " Ive
X5 “§#E Y& Ve dE WY o]FsHA 3§
F2 AFAA F BAZE AAAA A

SRS, ey

X

(22 8) Ol EHel |

F 249 olF&EE d99 HEEE ZA s (29
8ol g EMe Fof whA

V= VX3+Y? N

8 £% ol AFsIUc)

AA94e IndoorFElo A A& A nlele] FEof
A4 o883l of 4 CCDAMEE o839 Dipix
Al XPG-1000 Z#l ¥ & Alg3te] 8| E o]y
W(gray-leve) 2 A E3to] WEolA 640x4809 ZVE
Ze 29 22899 A48z FAEY gtk

(22 9) guNel OSHY BB
FAIEH AAGEE o8B 2 ZAUES ol
gA7F 3R dehd g (29 9 UEhAT
(27 9AA et £4999 2 A8 Add
Sug S4U9UE A&HA 2H8A Aok

(@ )
(2 10) SrgiAle] BHMHT £X



(29 10294 2ole F A &4 3 9F-99 &
g A9ste (29 10b)d #HEFAE JepAUA

e AA d4e ol8F 4d ddold. 4A ¥
oy} &o] F¥ol 3zl FFHole EFE ol&IuUTH
(29 1D JHE 5 %9 A94E HAAND 29l
. wolz2 JHM FAY I ol FAhgo] 0ol
ohd F-#o} yeh} g&E ¢ 4 Stk

(3" 1) XFYef g

(29 1D9A 7Hed REo 5 uielel F89 Egol
ZEga 9202 yojx & syl X8 AUk, 2 A4F
o2 ojge £ {&o] Yegith §A4 A U
A @A A4 G E dFFA A AF
3 Ad 7 =P wekd G B molxst 42
T Aot

(29 1D94E 714 $3Y 99 A48E 78 vE
gleng low-pass UEHHE #4342 A (2¥ 12& 4
o] 1Y€ low-pass E| Y & gitolr},

(38! 12) Low-Pass EE{2IE B+ A4t

A9 2PN £49 99 AAYe F= YuAFl
980, AL 94 FelAE ARHe APHA 299
o) 9-9% 3ol vehd 40 FGelA AR5

MEIN HE ENIS O1F =X YE|E HEN 2S 67 5

doh olge] §dol EEHAL 4F ¥HE] A 9
Aol Y Aoz F3d0 olgA H4 FHA R ¥A
Zdgs 5 WA ZdAY AoldAg 239 99 ALY
o (28 19elth A7 £4Y de A4Y £ A=
£ 5 A zade) 94 Ao 249 99 AdYe 2
e,

"wwwm;ﬁmwawmﬂmmmmmmm%mmwﬂzmmwwmm

(T8 13) A 4ol FHY I ARtE

(29 149 o423 A £ 99 AHGE FAN AS
A7b A4 249 99 A4EE Jeidd old uE
e EAlE i QEF HEE €9 P& 9 dEhe
o AJA) o] T,

(28 14) YFS| OlSEH M

(29 19 (28 102N E Ad=HF F39 9
o AZgtel B9 E EAEY A JYs g7}
&3dor FHEFYE BAh MY 2E8% o F¥
+49¢ 4¥ud f2 43 &3} W SN WA
E olvAst &9 QEZ M WAHE o|nA 7}
A FEdch (29 160 d¥E M7 FAHHAD &
& AHZ FASAT A7IA dEuRel #3 Yo
Aesold Fyo] oldje] UmA F vz &34 I



56 FTEXEIE=EX He-BH M1=(20012)

g Aol & BAAA F A oj¥ez EelHo ved
< ¢ 7 At ojAE "WHY FAYolA vpaas J|E gl
getd Wstd 5 gled, xol27t §od dhie] At

F A ooz s £ gloh 2y g3 vjAg
FAYE Ze AN Ed He $AYE Ze dHE
&

Agdod EgHolAe A=
L 1 AA g

3 Aed aA

(e) 4‘34"3’8’

(c ) ¥ I ® ‘T‘—Z‘i 34

(h) >3 9%
(38 15) dNYae MeE BHSE(RRIY)

d ¥ 3%

9 3%° 3¢S MR 2 FA g o 4
A wALEE ojn]x| s} ojde] 28X EHdA wAHE
ojul A7t A FHAct (29 162 HHE BN 4
Hold 3%E AHAE FAFAL A7)H YehtRoe] 3
e A" FHo] odd umz F wiele4
=39 99 AHdde] @ EAdA F | ¥z #eH
ol yebdg ¢ + Aok olZAL € AAA vlazag
Z1Estel wetd Wad £ gedl, xol27t §ow
o A7 7 A ol¥ez EeEHd & gt a8y o
B8 DA FAYE e AEdA Foll He FAYL

Zte ddz dgddd 25 BAe

HEE 4

Ao 2A 9%E PIAA ¥ed

(38 16) A MeE BHFH(XIH)

(38 17) FHEN2 EA|

(E 2) 7|1EY2|EY Holme|Ee| B4l

71 & 4y

A g By

e

oy o R

Jm

‘Edg Tge sRgag
ozl q@ 48 wAe
287 2 agol 2
£ E4ge 23R

. —S-%I%l%‘@l A48e 255

3% % FASHED
LA By A

°

FHEA dd9 71 A
&

gl g elel 24

EAAEY 9 A3 s

-

dg9gol dg ZE B4
# A

+ 4G g &

SagTe A

s ZHAR 4G e
g v A4 R i B4
e we A Fo

s ZHYT AGEARLE ¥

A9 e AEsd ANF
g

Y g9 oY B
&9 va g HF A, o
BAMER AF AN F
el

c Qe 999 #HHE ¢

AR AN g2 A
A &2

« Ste] Jael theA
230l 4] AL 2
ol Yo

e te] Aol disiA 13w

9 dAs: 20 g




(B 3) 71T Al Xold
I

«Hx AYd @4
‘nmYAE shiel BEo2 AP N«MH A9
on & ZEREMNY BESKUT AH >
7l (n*m® 4 block)*k+(N+Mo} ¥ 4)
z |-9999 44
casel x+9% = ((n*m¥ 4 block) + a)*2
case? x-& = ((n*m¥ 4 block) + a)}*2
W case3 y+¥¥ = ((vm¥ 4 block) + a)*2
cased y—#8 = ((n*m3B 4 block) + a)*2
$AYGHFALFA) 44
(n*m¥ 4 block)*k*(casel +case2+case3+cased)
GetDifferencelmage = Ii(x, y) - 2(x, ¥)

o

g— GetDifferencelmage = N X M pixels of First Image

Lid ~ N X M pixels of Second Image

| GetMovingArea = GetDifferencelmage (N X M) X

i Tracking Edge Points (L X J)

A A #

FES n(HZ2A GGG A) <= X <= nn+2*n*n
WU (n=94& TFAsSE J4d9 AP
Aereh 10 n<=x<=n"2+10n

ke (n= 93¢ FA3E pixel 9 AF)
5d &

E =RdAe ol5EA AL A8 N2& 24 92
43 ez AFYFE o84 dFTolFEMBARNA
AYF o] FEMY FAYYPE AdsAUh

B R0l BHst v 7@ N2do] e AUNF
2 A2dde ERAEE AATTE HARGE o)FEANF
Hel 2 HIWEE AAsted FHE FAT G2A

E =29 Wez e A 3¢ V&9 A2dH
t g8 FHEA 44 53 dvolHd g% FFE] o}
Ugh At 222004 TAXN 1 EXNE FH}EF 3
At

3} 98 A¥dME 4 99 F&, 49 999
Ae 9 234 2% ¢F3 wg 237 ugd 2y 4
Al 94 d¥oME B BE FHYE Role BF ¥
AN HAPE A dgo] FAA} Pk A AW
go] 4% Au2 HIAU|7L oA

530 FA 0719 d%E I8 & AAE ¥
39 99 F&3% 3 999 49 % 2HLEES
8% F&EE BT

Mdolof & BEE Aol £XYE AFHoE =)
A He 29 424 Az dAE 9 4E3A ¥
FHold T YRIHoz AN £x7t I %A #HA
oAt e EAe Fgol WA E B¢ HE F
79 A7t g4 gHole §AAM FHo| FHeIER
el o] HEsojol & Aolrt.

T, & AU FX @ %ol A3 HAdA,

MEH JHE BANQ OIE =N YN2FE HYH uP A7 57

agx 94 499 vy MR A FHYSE
Hol7] fsiMEe EF AW R BHE FEHLE o83
T Wl d7sojol & Aol

# g

11 AAD, ol &5, HYY, “A94 F4o ¢ T3 AR F
27, DN =FA, H21H A8E, pp.1480-1489, 1994.

2] %%, o178, AHF, “AAEAE 98 JAEY7|e 2
g 949 A, FuAe =22, A28 A10F, pp.
1445-1458, 1995.

[3] ol A%, HEY, MG HIGE o]-8F FXYFA ¢
&7, oAy, FAZEGER =, A20H A2%,
pp.779-782. 1997.

[4] o] 7FE, 44, o194, £¥4, whtd, “vuiA¥NS 24 7]
HMEAEZLELH T EAY HE R X7, AR
383, FAFE YR =E, ANF A23, pp.77B-T78.
1997.

[5] A2, &8, “‘Fepasiel AL |8 o]F B F
A" Apaesl=Fa, 208 55, pp686-638, 1993.

[6] ¥ A}-¢, “Optical flow9] sequence coding®] & &of #% A7,
A=, F-&dl, 199%.

(71 444, 7182 $89M Euclidiean Ad] SHYE o] &%
A4 @8 477, A1y EAQ04 9324 pp169-172,
1993,

8] £7429 69, “&84 34§ o] &% Core Skeleton? 4
G, #FFEAYY £ HadHy, Vol20, Nol, pp.
175-178, 1993.

[9] B. K. P. Horn and B. G. Schunck, “Determining Optical
Flow,” Artificial Intelligence, Vol.17, pp.185-204, 1981.
[10] H. —H. Nagel and W. Enkelman, “An investigation of smooth-
ness constraints for the estimation of displacement vector
fields image sequences,” IEEE Trans. PAMI Vol.8, No.5,

pp.565-593, 1986.

[11] S. A. Sugimoto, HMatski, and Y.Ichioka, “Implementation
of Tracking and Extraction of Moving Objects in Successive
Frames,” Appl. Optics Vol.25, No.6, pp.990-996, 1986.

[12] M. Sonka, V. Hlavac and R. Boyle, “Image Processing,
Analysis and Machine Vision,” CHAPMAN & HALL
COMPUTING, 1993.

{13] Ralph Hartley, “Segmentation of optical flow fields by
pyramid linking,” Patt. Recog. Lett. Vol3, No.4, pp.253-262,
1985.

[14] D. W. Murray and B. F. Buxton, “Scene segmen tation from
visual motion using global optimization,” IEEE Trans PAMI
Vol9, No.2, pp.220-228, 1987.

[15] A. Singh, “Optical Flow Computation,” IEEE Computer
Society Press, 1991.



58 FEMIAHEI=BX HE-BH M1=(20012)

{16} Gregory A. Baxes, “Digital Image Processing,” John Wiley
& Sons, 194.

[17] S. Yamamoto, Y. Mae, Y. Shirai, and J. Miura, “Realtime
multiple object tracking based on optical flows,” Proc.
Robotics and Automation, Vol.3, pp.2328-2333, 1995.

[18] M. V. Srinivasan, “Generalized gradient schemes for the

44 ¢
e-mail © ksi@mail kyungwon.ac kr
19773 AR AT EG(AH
19774 §39 874 TAEKIST) 9474
19803 Qs gigtd AAF I

(FEAAD
measurement of two-dimensional image motion,” Biological 19849 dMuigtn gy AAEe
Cybernetics, Vol.63, pp.421-431, 1990. (F8hetAh
{19] T. Uhlin, P. Nordlund, A. Maki, and J. O. EKlundh, “Towards 19923 ©|= IBM Almaden 974 2338
an active visual observer,” 5th International Conference on 19873 ~ A Aedda d/14xAEHY e

Computer Vision, pp.679-686, 1995. #A #of : Mobile IP, TCP/IP, tAEA A, BEAY



