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& AR dFAA dFo] Y RAAH Al(pattern)Z & 9] HA EFWHIE 19 &
Az Ale] BEREA 7] F8F(visual recep- < FAE A9 B Hla)de #AIRle] 3
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19 1. & &4 (aperture problem)

9] E3URE Y3 P IA F
Areol 5o 27T AMdolEES AQt
&3 (¢, Adelson & Movshon, 1982;
Wilson & Kim, 1994b).

Ao $EWE AAd #H old T
Ag 49 9 F83 M8 EHE &%
ol W17}3] uk-g-3te @A 71 E(motion selec-
tive units)o] YA AFLE TG A
olth, thA] T, A9 &5 ©AIEL
3% 5 E 9 9(motion pooling region)oll 7
3 wrgda, 2 gA7|E weAFAV T
Hol A AFY FAHRE FHIc @
549 H(motion units network)e B¢ 7k
AR39ddE Aol oy HBEL PSS
tt2y FpHez FHE 5HE(motion
vector)E2 FAE AFd = 8, £5¥9EI)
FpHoEE BIH Joy 12 HFH A
2 e AFd = AHEdrh(Mingolla, Todd &
Norman, 1992; Kim & Wilson, 1993). 21734
YATEE H9 Fr] EFFEAY F99
2% (medial temporal area, MT)¢ &
2 A7z &9 EFEARAY J9A AN
(VD9 22x4g ¢ 4 WRZE IAde RAE
wgeozn £5F Mde B34 E AAHA
tHvan Essen, 1985; van Essen, Anderson &
Felleman, 1992).

olAl o] MEd& FF3Y, b5 AE| A
7199, FHEHA &2 AFRY A48 HA9
g3 SFEATEN 5L U=
74 A Fd EFHEHE] XL YA,
a A7z g ARBEAA AF He)

g $EEL Hojues AFEA dF &3
% g§x7189 g o doprl &59H%
B9 WEE ANZAAAL %A HIY A
QA7}? FAFHoZ oA AFE UF LR
Ah(perceptual representation) & F3telA
AoslEe EYE EFEY Aotk A, o
v ¥ dFEL FUY Y& 994 ugEe
L5 @275 AiFge Hag ul,
Z 4QMe &5 AGEYE BYH F
(8% £5)3= d2de ZotHChang &
Julesz, 1984; Nawrot & Sekuler, 1990; Kim
& Wilson, 1997). Kim®} Wilson(1997)& &3t
Hozg ¥d F4-F'¥(center-surround)¥
5 AFEE AEEq FHY WYl F
Aol ¢33 Bad uxE ¢S o
ZA4A HEHH o] A FHY F
Ao 593 zo|7} HE By FE AE
A9l £Fuge] A B FEUHNA
olgdle AZtETE Apde] =y dE,
FH9 g7 5o Ao L(2Y 2 oA
g 3}EE) FAHY &F°] 655 $59 Wo|
Ae W, FAY EFUHE AY FHYGgS
2(He 3AE) £F0le AoE AZFHAUY.
o] AL & FAUAXY & Fhel WE3
t 5993 92435 A2 E(lateral inhi-
bitory interactions)2.Z AFEHUT ISA3Z
Zgo] 3 FFE QoA 53U FANE
b doldtie o]AY dF 2 #E(Marshak
& Sekuler, 1979, Mather & Moulden, 1980;
Snowden, 1989; Kim & Wilson, 19%6)& &%
3o, Kim¥ Wilson(1997)8] A¥23E o
TEEN EAZE Y2 P5FAEE FAY
Relt}.

$FEEA G S(motion units)e] AIZHF
(cooperation)oll A3 AZAAY EFAHY
Ag 7T @ AVNRY(F LFENA &35
W g271g9 A4FH F3F4o] XY,
Wilson & Kim, 1994a)& #3A1#H& o 33
9 o HANA EFAR FFE AAEE

_.2_



ag 2. F8 259 Wy 0 4 &%

el ol

o] A7} & AP erHKim & Wilson, 1997).
a2y 39 EAHoz nYKe| o AMRYL
7ol 7 R0 whgdlE EEGAHEYS
o gulgko 2 A& ahE identical and mutually
interacts with all neighboring networks)& +
Hite +E8F BX7EC] Al HHuE
LW 160 WY W A, 53
LEHEFE 0 22 HAE o) kg
2 59y £39Y ¥9A7] wes

flo 12 &L J

© A3EE x§sta Qo o] 2y
o] EEHEto] 5 Z& AgoAN FA
e LEUYorRy = AR}
Aoz 73 A& FA Rz F
HollA AZtEe EEWdo] FHe W
o &oll i (repulsion)Hglgt o Ag} o]
e AAEY veH F YXF)
T o7 ol YA} AR Az
o} ¥ FAoF G WAL F(attention)
ojth, Az} FHA g oIS A Foof
e ndy BHLE Fg7t FolA F
g AR Xee ZFZ(facilitation) Y, F
o ¥te] AR AlgA Avk(decay) £ oA
(inhibition) A=  Z o]t}(Broadbent, 1982,
Posner, Snyder & Davidson, 1980; Eriksen &
St. James, 1986). ©] #HANA FH &Fo|
FAY &3 "= dFE AHHEW, Kim
I Wilson(1997)0] Al&& F4-F48 54

a9 3 EFHRET AT x4

FolA FHY L5 FAJ} FoREE @
W FHY TFIH FAHY EF B} AZ
ZHgo] g FAHY EFo] FHY F
B & Kim3 Wilson® @A #&E A
B A Wy 2EE 42 + g F9
7t $ERBAY vXE Py FH3| o

—3v2¢ ¢ A7E FA7 42 3Y £¥¢

TEAZite 2 3o]d(Cavanagh,  1992).
Cavanaght & d7oA EHoz 23g
TEHEE MR e AFE AgEdE,
TE&50E dF 2L QEZ Hgoz 23
o] AOEE FoE 7]&olW o] A2 F
e7b Foi WFgoz FAole Row Az
gt Busch o 4L AZAA7 A
gl3le 54 E7} Fourier £%24% non-
Fourier &% 842 yvojdctn Ao}
Azt e% M #HAe o]s(Chubb & Sperling,
1988, 1989; Wilson & Kim, 1994a)e] uka}i=
RAYd], o] F 58 9o Foo ZAR
L7 AR ST AZFHAH EFEoof
&g AAEHE Aotk 2y, ofF7lA o
T840 A B BE A7t o)FA
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& Stone, 1994). 28 d|, AlZEo] o] Fd1
AL W ol tE EA 7} Aok e}
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e FHAHoR FAH FA] HEY
AZE AY #dg e HIYo YP=F
stk 24 2A(FAFNY EFHP HY
te 279 AdEs FAs 5o 20
B AA A
dAAe FEHF #dd zPEE de
Hstsol B4 g7 HA o] 4Fel
T EF 330 ArtstdEd, 4¥A9 & 4
o] EHE Aldel dAsA 42 FEAE
o],

= rlo

rx

2 9 =9

N
Zue A8% AdlM Sl AHY &
el 40 A A A% £7
Q) wepmge] nAE A% 19 5ol A
S gitt.
a9 594 & 4 AFel, F
Wgo] 2R 0E F& NEZ
3 559 o2 By W, AzY F
o ¢5UYL T NE FE Y2
gonPy olgHIUT wHe Fu
S5l 059 NES T WFoz T
of TR A%, 34 A AFE 27
J e 298 £EUYA HAM 27
sojuhx esreh.
B A% 19 BYL FUIL AXE 2
g0l FAFR ANE £¥Y Azd ¥
ool wAE Jgol ohE Byl g

i)

_.5_



L}

[ O
£ 5 e @ Jc
38 0O ™
Y e B
4
S ¢
38 «f
>
s &

a‘o- 20 F

0

v W oiwem
Motion Direction in Background
a9 5 FE %59 9w e FHLEFY
A7te Y

SEUYuzre] EAFAA Aol EF
Kim® Wilson(1997)8] AR o] o33}
e A dAsert s Holdoh ol
g9 o wad, FAFH FHITA A
3 59 Aztg gk A1) HAY v
wgA oz Aiso|zd

_ﬁﬂ____ _ i=$120
gt =—C otS[Eco— 3,

fe e e

a,C;— NAx) :ﬁ(:mAk]

M i= 120
LT LIVERD Y .2

( : f$¢,,c,,+M :ﬁiw&)}

o] AA C% Ax Zzt FAlF FHFY
o £xd s HH LFHF =& 7
HeLEeA 79 gg e, FES
A% ¢, O $F3UEADNY A=A
E(inhibitory weights set)® Yebdth 8,
Mz N& 7t &59sido] 48 we 79
LEeEe AFE Jerded, € 439
A4E AFoEe B9 FAGHY Col Y
£ nxE Fd 93 AsE 8o, 4 F
W e=ugd Ao 9L vAE TFEHY
& colddl 2707y Frbech. Kim3 Wilson

¥ 1. A% w3 xojzo wE 9y
9] A 7}5A

ek xolzt () 0 15 30 45 60
bk 0 -084 -082 -06 -0.18

(1997)¢] A7 wEd agte A 7
ot AR EFEA7 HAY FFHIT
o] zjolo we} gk, 1 FHA FAE
E 1o} AAE vie #o

o] $FYYWNY JAFAE A I
SEWES AY FEILY FEBACNA F
29 HEQU, o] AAREMAEE £ HHY
ASFAg go] FHFL A Adold
Beke]l SEE(0Ee 0%)F FAFLA HA
F LTSI AZALd gz HEA
719 Kim¥} Wilson®] AdEEE Az74d &
A B EWEke] HEYE A B
Age A o] AMRFo] dAdste A}
dxjehe Roer, FThe o o AAT 2

E7re A45A4S AYse Kim# Wilson
o] AMREL o § AT Yurst
g ¥ Use BAET

Ay 20 AdF Fo7t EFARA
nXE ¥

4% 19 A%E 3ol A% A €%
el 4524E ¥ Kim% Wilson(19999)
ANEYol 44NN Hate £5AITH &
A gl isrslel, dolg FHez
ghole £3589 %Y P 4 &
Ache A& BelFUT B FEE e 3
43 e Bz 4 Aot e FuY
258 A ANRE At o WA
2397 Fgoe Aold. ole F WYY F
WeEol FHeE U JBE M A
27 Mgz HHET 49 2ME Yol

_6_




Hgoz FHole TFHEHEC FHA EA
g, o] FFHAHE FT9 ¥ dgHez
FIE 71 3} FY7t FoAAA Ft
£ dot v FHY FF B wA=
Fgo] SR B} EAE AENAS

o

tH
=

A9 204 AHEE AFE AY 1004 A
A% g A7) 49% AA gHolE
Al AR SolgiT, Fuel AP A5
Ho B 059 05 F 43 39 3
9% Bgoz gholE Ads
493l ANHAT Bey F
e Yoz gdol: AHg xﬂ
Wy P ) AYRe @ %
Holx AuTol Mol T 79 4
350l Wgol UshpEg THY Aoz,
2 wege €49 AW ¥ 44 4y
ol ANBAT o A} £NE A
25 4719 B Ade FHHAT. 214 6ol
2] ¢ aw A48 A3e @ A, Q92
vag uTe) £42 4PsE, sUe 94
B woz 270l Ado] ANHAT 1,
3,7, 90 0% W3 2 4 6, 8+ 0= Wk
oz gHolk Huo AU de 2
AL o £ME s, 1,3, 7, 99 4%

T H°

oﬁ!o?‘,:_oﬁtrgﬁ.r\l‘lﬂlm
% [0 ok ot mi 3@
uioxlr\r%_

[o

NlﬂHUi&_%

a9 6 AY 20 AHEE FA-FH &5 A2
SEPRY

Zoll 0= Wik 2, 4, 6, 89 €¥ A 0= H
go3g FFolx H®e] AAHZE I
e 7 A5L 49 5439 AL A e
2 FAHAG

AR g dYgdoz dF Fd
HHFS(E AddAe vl F4& F=
&7] A3y, 23 Y HAEE AAEr] HA 4F
Zo EdRES AA 9E H57Y dES UHA
AABETE o] 9EY YA AFgnict FA
Ao g Walged, 1 HAe oA AAE
Y AFHE F Ny FHAIAG I
2o AAE 48 HAE BF ¥ FRE
A, 28 69 A2 AW, [1, 3, 7, 9],
(3,6 4, 7,16 8 2 4], 283 [8 9, 1, 2]°]
Aok Yol AEF %Tr«] =3 HYHE
F o= o] Aygd YEo ol AMAHE=}
ot = o -’F«]E 7] &0l E 879
¥ FY HEge BF 0xolAY, BF 9
, L& 0x9 V= BF7E HAG A-F
Fole] aHE AEZAI7] A3 HAAA
AEL 23Y HA"o] AANHE Fdz AL
S} A A AT #FAAE B AL H
7t A YFFEWY #8933 Y F4
DTS B T4 43 FAA 3 HEe
A Z-E g BASHH T

A9 29 HAE a9 79 =A3EAT A
A 152 F¢Y AAE AAdHe 959 A
AL 12 F<e FAY ASHEY AN, A7
FA E5UEs AT M Hoir)e &
HFE vh92E o] WFEA ¥HEo
g Algjo] FAEHAL. ojwf, FEAIL A
9 ¢t dgdnt FIE sjgolAeA
szl H3std, FAHEy 3 W
Bad F FHY XY AN &3
d HEY g FAFEE e, BF

NN 2
I

tlo My o u [o: 0 )

0ol B9 ¥ 7] ZF 9xo|H 29

7, F ggelglon 39 718 FEEE o9
o 9X4%3 9, $49 ASL BT B4
3 do} 7 F¥ LHPYOE, NE, T 39)

_7_



a9 7. 4% 29 A

of dhsh 20 ¥ W AAHAG 7 el AR
= 43 13 YA Yl 2T 790
e, 499 £ 449 2H¢ A
Aol AeA e 1 e BAASo|AT
#n

dEH F7l Foin Fu 48Pl AN
@ ¢39 Wyl e 34 99F £59
zua weadel 29 8o AHel sk
Aed ol AFAHAN AR AH

o giAol wet Fo7t Fold 9%F
o ¢EuPe] BT 0F, F WF, 181

& w5 39E %¥ Aselth oy

*e

0
T =

o]

3 Q8ge £5%
= A=A AN
SEUY e A
29 g4 e 4E

HNz.rlorEE:ﬂoe‘;-ﬁN-lnrﬁrkﬂ_,_,

ApA el 9T o] aﬂ F7t Foin &
g3 ool 74 g3o] 0=9% WX F BF
BEEE ¥gstn dE 2ANNE A &%

o Aze wEgAae 223y 5 H
zoq A golubA] &ttt o A= H43F
14 #3e Ader It 2qu, F9
7 Folzl Fe UPF g9l ¥E0] EF 0
Eo)AY 0= W FA ¥ A UF
& B UM A olgHU=H
a s 4749 2A4A REAIGE FdE

e~
i) -
23 ¢
313 .| :
og (%
is = .
20 i 1 1
Odeg 90 deg 0890 deg
Motion Direction in Background

a9 8 F7k Foln FHesel By o
& Az2d 343 £ Y

gL 575)8 0E(X4d FTF +5%
g BE)oAL. o] ojgde HFEE Kim#t
Wilson(1997)0] F¥e] ¥ +8& zHstdo
TR &5 dgo] FA T Ve FF
& ZAG AgAM 4FFY 7 d A
Y #EE o2y AEY vy A AR
ojt}, ¥HA, o] ojge] Fxst ¥ ATY AY
114 8719 ¥ Fd 0= F& 0= HFY
FH 5] EAY o BFE olgY FE(SH
305)Rd 2 RAE, Kim¥ Wilson(1997)0]
9wyl AAF, FE 50 FAHY EF A
9% FH 599 279 UL Y
Bl Aoz 4" 4 ok 29 33 4
(Dl 71 SEFE AdRgd AAFE,
ol g9 Av|d wE FFUALNY o
A A5zRge Axrt @A77 dEolth
(4 (DA M3 NI

2 Ay F8 #4029 0= B3
T g5 FHd 2% EAY 9 4F 194
B 1 £ Kim¥ Wilsong AitEHo] 4

_8..



© uig} o] FAHEEAY NZ4d &F
o] E8ld W HEU A} B
, T A% G g M Foe 3
% FH 25 Yd{dE EFd F
]—]’ ko] By Fuhdkol
e Holioh Ay 29 A
H 5 0119] A Fe]71, F97} Fof
A k& "eke o thEA FA F
gFL v]HE BoFH ot ol F7 2
AZ F99 Fgo] x7] FAHRY Al
4EE vAE AAME.

ir 2 oox o M o v
oz

F¢ =9

B Aol #F3 vlo] W2 WA
o] o] o YAGF EFHEY Fil
Kim® Wilson(1997)¢] AlxtE&o] g4
I FAG 2T ¥z H8d F Q1S
AFHATE Aol WEo 2 FZojx 5
BEo] &ET W, EFF dFdA FRole
&59 A7 wFe FHY g X EA

ox M o4
s )

s 2EEY TP 98 9 2, 2
Bl Fgehe EERATRY BEAA%
!

Azd wFe 2AsA.
°“?«l éf{i 2011*1‘: —?—%7‘*5'_?13]"1] Ul

i
mE R o
o]-_] -l

2 4
>

THoll A }J-o]‘cs]- Hl—a-okoi LA &
£ % 3% I AT L3

droz Fe} FolAES 98
ol AN £5) YAzt o)
e 4ol wgo WA g W, My
4 o7t Fojd YY) Aoy £Fo] &
A W Fd 4YPel dF FIE 233
A EgE dAREE D F49 ARd ¥
BFol YU WFAM olEHA AYoe
Roldt. o] Adz FHY Folgd F 2EH
FHY EFo Wedts LFEAWLY oA
H 4328l os oprld olge] Wgol A

£ ol ot ¥

of
o>
% o

2 yigolEg 1 FHt ddE Aoz 4dd
& 4 Ao @9, v E & F e &%
o] FAldl EAM3tAE HeH Fost Foiz
P Fo] U W EFo] EAY y=
FH A A FAE zzFEA Yku
Y W Ee] EAY ALY
AE 1D 4 A 54 289 W
oA wjHsE gnvt #agdd. 28y,
T Wy anes A 194 oF 0EQ-
B Ay 2004 oF 10% AEHT oMY
Zad Myades FH 999 Z7)d ueg
g TEEHENY JAF 43549
Aolol A wlEH Aoz FHHHr} o] "é"é—ﬂ—
TERRES AR AN BH

7b 339 o8 FHgel] wgsE v:%‘:*-rl“oL
e 5L MY Pz FLEE A
Abgiet,

ol Feolo o3 A ey Hre}
T Y2A AZsHe 4 gHdd Fuz
& 3 77} Suzuki® Cavanagh(1997)ef ¢
3 Bug b Qduh. o]EL AlHYAMY
Vernier A EAAAISS Afe &M A2
@ Vernier 2tdj7] X9 vy ang w3}
Aedl, o] Aol g dPos 83 FF
7IAE ALY 47 FHFHE FHY
o™ A¥E HNYgHoz FosH 1 24 ¥
QoA F7HA Z-&(spatial tuning)o] A3}
gk a2 FH R E whge] s,
o] W&ol wWiHas FAEGn HFde
Aolth, tozol AFA o wiHFHI} F
HeEH FAHLFOT FAY E AP 7
S8 BFd wiRazel ojd A}
VEAE AHEE AL 27] AZHB A
njR Foe] gate] #3 ol =L F
ot}

B d7dA #FE Foo o3 Meg
AoMe] EFHREAE X3 Fdd}oq 23
g 4 de 3 gEL, FYF 9499 A7)
AXG FH FH FFol 1 T FYE

._9_



71&ol0e et FAE 7EolA FUE W
FATLY 23 vAE ¥ A=A A
o7t A&7 st= Holdh o] E5d WE o

g2 FHETH dAste FHEEA AMA
MelFo g sHA, stAY, el dAEA ¥
T FHEEA Ade HEFgg JxE 4
P24 & HEo Hug o stFdEc e 9
2e FAFe] &5 Frt FAR FH
o] il P Aoldt F¥E 1 Ao
2 AAHR g AHH Folg wx B F
o] LEARI} ANAARAGAN ARA thF
o213 gl&7t ke Holtk HI9 HFE0
Fo7} FolR R gko} JAE AZAFRI} A
ko] BE g AN FFe] & dFE
Fox 2usn g7l "Fel(d, Alport,

Tipper & Chmiel, 1985) ©] ¥ ©& ¥v|§
o} 3 H2o g2 AldelErtee HEd
A3 gzt Fojo] ztgo| g AMNEEY
5% 2 7"Hneural networking)sel o2 T
T& A83te sfEstn ledl(el, Mozer &
Sitton, 1998), 9|7} &ERFEA ALERH
o ofRA B¥HAFEA 2 AF7E FEA

e ¥ dFe 5 2 AA $29
Foo o3 F5dE F Uvhe A& BRAFD
9lth. Cavanagh(1992)E wHE7iu|d deje
FAl HAEE FAET ¥ Z(frame) 7ol
AtolE(cycle) HAolES AlHT) o] =7
B Hog 1 L5HE(] Bs AL
ojufalA F A, =HAT AgA A

o we npSEog AZ(EL 2EF) A
S AzZsiA o] ZAK #H¥eE 1 WEgoe=
SHolz Aoz AT AZ3AH. dwE
gy L wlgoz 19 FHEL, AW
4 Fd T o8 dFAE(A, Chubb &
Sperling, 1988; Wilson et al, 1992; Wilson &
Kim, 194ab)ell 93] 5B HIF==E
82 Fourier €% 249 non-Fourer €%
22 AHIAHA QEY Fod ZAF TF
829 HYAAEL FANAY Fool 2AS

> o ro

TERR A 54L& e F 5849 H
oA &3 ATFAM aPRe] MM H
Edojof &l 19 #AHMNAM, AH JEHL
Foo 3 fFAEHE 5ol EF ATt
3 =9 o¥olct e o] LEFHA o
ERQAS (et Heje AF)d F3ETt
W, o] 4L Foo 2AT =g 2FAG
o] oty Fourier +&H&EA7]9 o}
2|2 g2 oW EAA FulEE AolA
Y non-Fourier &%¢9 *2j¢} Zo| Fourier
vE84de ofd ¥ ¥H(non-linear) 2%
o A#E olsd + AL Aotk FHA 9
g, FYd ZAT F 249 At
Fourier$} non-Fourier %849 g4 0|
A F3 Role EAE (d, 54, motion
aftereffect)& Z#F1 UE7F e Folo
(Turano, 1991; Nishida & Sato, 1993). ©] ¢
& Fod A EF¥A”7F Fouriertt
non-Fourier +&9A7|HE M9 599
ol A EAE AAstE AEH FHE
#A4E P31 YrHRodman & Albright, 1989;
Zhou & Baker, 1993). ©}21% 9EEL Yo
29 ey, A, ANEY F9o 97
oA HEs] 7FHE Aol

A

d

e

Adelson, E. H, & Bergen, J. R. (1985). Spatio—
temporal energy models for the perception of
motion. Journal o the Optical Society of
America A, 2, 284-299.

Adelson, E. H, & Movshon, J. A. (1982).
Phenomenal coherence of moving visual patterns.
Nature, 300, 523-525.

Allport, D. A., Tipper, S. P, & Chmiel, N. (1985).
Perceptual integration and post-categorical
filtering. In M. I. Posner, & O. S. M. Marin
(Eds.), Attention and performance XI (pp.
107-132). Hillsdale, NJ: LEA Inc.

..10_



Broadbent, D. E. (1982). Task combination and
the selective intake of information. Acta Psy-
chologica, 50, 253-290.

Cavanagh, P. (1992). Attention-based motion
perception. Science, 257, 1563-1565.

Chang, J. ], & Julesz, B. (1984). Cooperative
phenomena in apparent movement perception of
random-dot cinematograms. Vision Research,
24, 1781-1788.

Chubb, C., & Sperling, G. (1988). Drift-balanced
random stimulii A general basis for studying
non-Fourier motion perception. Journal of the
Optical Society of America A, 5, 1986-2007.

Chubb, C., & Sperling, G. (1989). Two motion
perception mechanisms  revealed through distance-
driven reversal of apparent motion. Pro-
ceedings of the National Academy of sciences
o the US.A., 86, 2985-2989.

Eriksen, C. W., & St. James, J. D. (1986). Visual
attention within and around the field of focal
attention: A zoom lens model. Perception &
Psychophysics, 40, 225-240.

Gibson, J. J. (1950). The perception of the visual
world. MA: Riverside Press.

Heeger, D. (1987). Model for the extraction of
image flow. Journal o the Optical Society of
America A, 4, 1455-1471.

Hubel, D. H, & Wiesel, T. N. (1962). Receptive
fields, binocular Interaction, and functional archi-
tecture in the cat striate cortex. Journal o
Physiology, 160, 106-154.

Hubel, D. H, & Wiesel, T. N. (1968). Receptive
fields and functional architecture of monkey
striate cortex. Journal of Physiology, 19, 215-
243.

Kim, J, & Wilson, H. R. (1993). Dependence of
plaid motion coherence on component grating
directions. Vision Research, 33, 2479-2489.

Kim, J, & Wilson, H. R. (1996). Direction repul-
sion between components in motion tran-
sparency. Vision Research, 35, 1835-1842.

Kim, ], & Wilson, H R. (1997). Motion inte-
gration over space: interaction of the center

and surround motion. Vision Research, 37,
991-1005.

Maffei, L., Morrone, C., Pirchio, M., & Sandini, G.
(1979). Responses of visual cortical cells to
periodic and non-periodic stimuli. Jourmal o
Physiology, London, 296, 27-41.

Marshak, W, & Sekuler, R. (1979). Mutual
repulsion between moving visual targets.
Science, 206, 1399-1401.

Mather, G., & Moulden, B. (1980). A simultaneous
shift in apparent direction :Ffurther evidence
for a distribution shift model of direction
coding. Quarterly Jourmal of Experimental Psy-
chology, 32, 325-333.

Mingolla, E., Todd, J. T., & Norman, J. F. (1992).
The perception of globally coherent motion.
Vision Research, 32, 1015-1032.

Mozer, M. C., & Sitton, M. (1998). Computational
modeling of spatial attention. In H. Pashler
(Ed), Attention (pp. 341-393), UK: Psychology
Press.

Nawrot, M., & Sekuler, R. (1990). Assimilation
and contrast in motion perception: Explorations
in cooperativity. Vision Research, 30, 1439-1451.

Nishida, S., & Sato, T. (1993). Two kinds of
motion aftereffect reveal different types of
motion processing. Investigative Ophthalmology
and Visual Science (suppl), 34, 1363.

Perrone, J. A. (1990). Simple technique for optic
flow estimation. Journal of the Optical Society
o America A, 7, 264-278.

Perrone, J. A, & Stone, L. S. (1994). A model of
self-motion estimation within primate extra-
striate visual cortex. Vision Research, 3,
2917-2938.

Posner, M. I, Snyder, C. R, & Davidson, B. J.
(1980). Attention and the detection of lights.
Journal of Experimental Psychology: General,
109, 160-174.

Rodman, H. R, & Albright, T. D. (1989). Single-
unit analysis of pattern-motion selective pro-
perties in the middle temporal visual area
(MT). Experimental Brain Research, 75, 53-64.

._11_



Royden, C., & Hildreth, E. (1996). Human heading
judgments in the presence of moving objects.
Perception and Psychophysics, 58, 836-856.

Snowden, R. J. (1989). Motions in orthogonal direc-
tions are mutually suppressive. Journal o the
Optical Society of America A, 6, 1096-1101.

Suzuki, S., & Cavanagh, P. (1997). Focused
attention distorts visual space! An attentional
repulsion effect. Journal of Experimental Psy-
chology: Human Perception and Performance,
23, 443-463.

Turano, K. (1991). Evidence for a common motion
mechanism of luminance and contrast modu-
lated patterns: Selective adaptation. Perception,
20, 455-466.

van Essen, D. C. (1985). Functional organization
of primate visual cortex. In A. Petres, & E. G
Jone (Eds.). Cerebral Cortex (Vol. 3, 259-329).
New York: Plenum.

van Essen, D. C., Anderson, C. H, & Felleman,
D. J. (1992). Information processing in the
primate visual system: An integrated systems

perspective. Science, 255, 419-423.

van Santen, J. P. H, & Sperling, G. (1985).
Elaborated Reichardt detectors. Journal of the
Optical Society of America A, 2, 300-321.

Wallach, H. (1976). On perception. New York:
Quadrangle.

Warren, W. H, & Saunders, J. A. (1995). Per-
ceiving heading in the presence of moving
objects. Perception, 24, 315-331.

Wilson, H. R, Ferrera, V. P,. & Yo, C. (1992). A
psychophysically motivated model for two-
dimensional motion perception. Visual Neuro-
science, 9, 79-97.

Wilson, H. R, & Kim, J. (1994a). A model for
motion coherence and transparency. Visual
Neuroscience, 11, 1205-1220.

Wilson, H. R, & Kim, J. (1994b). Perceived
motion in the vector sum direction. Vision
Research, 34, 1835-1842.

Zhou, Y., & Baker, C. L. (1993). A processing
stream in mammalian visual cortex neurons for
non-Fourier responses. Science, 261, 98-101.

_12_



BEOEEEAE - KR 2 ZA
Korean Journal of Experimental and Cognitive Psychology
2000, Vol. 12, No. 1, 1-13

Effects of spatial attention on visual motion information processing

Jeounghoon Kim' & Jung-Oh Kim’

'Sejong University, *Seoul National University

We examined the possibility that attention could modulate the early visual motion processing. We used
multi-aperture patterns, in which a center aperture is surrounded by 8 apertures. The apertures
contained 3 c/deg cosine gratings moving in different directions (center: 45 deg; surround: 0 or 90
deg). In Expt. 1, all 9 apertures including the center were presented and subjects indicated the
perceived motion direction of the center grating by adjusting pointer. In Expt. 2, four circles at the
surround and one at the center indicating locations subjects should attend to were shown for 1.5 sec
and then 9 gratings moving in different apertures were presented. The four gratings shown in the cued
locations have identical or different motion directions. To control subjects attention to the cued
locations, we had them press an appropriate key showing the correct motion direction of the grating
in the cued locations after they indicated the perceived direction of the center grating motion. In Expt.
1, when all the surrounding motion direction was different from that of the center in 90 deg, the
perceived direction of the center motion deviates from its physical motion direction as large as 30
deg. In Expt. 2, selective attention to the gratings moving in the identical direction caused perceived
motion repulsion of the center grating as large as 12 deg but attention to the gratings moving in two
different directions did not. Present results show that selective attention to the motion at specific areas
could affect the perceive direction of the motion in different area. To explain the attentional effect on
motion integration over space, inhibitory interactions among motion networks responding to different
areas were discussed.
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