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A Folol AAE Lotry) 8 £2 AP &} HPE FPAY AFE AN EF
gtel Hee] FoUE 71golA & F &Y 44l ANE &8 AFL F U 2R ¥
YHAA L BEAIL o= 2Fo| FAE FRA=V w2t MAES] o] f2A U §Y F
Boll AAE AT F S dele] dHoz Folg & 5 AES YUANUY MAEE °| &
& B 7oA 9 Foo Ane WA &% Y S @9dte VA 843 £E0) F
oo ols JFLE 4 ST AAtdke Aol
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59 23 WS PN DoAY BL A5 SE AW, & A £EHWudaly moving
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= Al2|EtE(X]  AE Y QX

g Hold4E St BeAA He B3
Floptic flowo] LAY3HA ETKGibson, 1979). 3}
A ZEL2 BEAAY A ZH(postural adjustment)
(Redfern & Furman, 1994), FOEE 3 #axe] A
8] H"MEKCutring, 1986; Koenderink & Van Doorn,
19810ju} FE7RY F4 AlZHtime to collision)
(Regan & Gray, 2000 AT ), P& A
%(Redlick, Jenkin, & Harris, 2001) §3} o] )%}
AAE] g tg FERES AT

A GoA FEH 3FL ¥ uet YA
o8 Fog Folo} ske AFY Tk AN A
ddez d Fa3 A5Y & Ut 4 29,
FOEE mefsled Aile]l A8 Wik metsjof 3t
' AN e 33 28 A FAE 7189
of g} ol¢t g AL sHEM FHY X2
FEABE gojof she AlME Y 5F o
9le] ol FIE& 7] gof she A% Fo13
ok webd, BEH 35S Azshe FHAM F
o7} o)gA YL F= AE AvEe AL F
g2 585 AHelshe 7149 Fo7t oA A
go] gle AE AYE + AT B oz, #
d 3L AR A B A7 A
2 Folo] F3E 3R] ¥ AR AN
o Heg W a1 A AFY L AHE F
1Al gt

AEHog &5 FRE okl H¥H H3
boccomup procesy® FhA Heslol Fojoh e
22 A1AY) G iR gke AoE wEH
QAT Treisman, 1985; Wohlgemuth, 1911). Z12{4}, ©]
J3 BHL H29 o] g, N7
A A7-Eo] o3| =4 wo} k. AE E°,
Chaudhuri(1990) °)3Hl HRAYS] A 25 A=
o £eAE B9 8 AST FUY A F
AFAE FYPIEE 5d 2 2AFE A 754
o2 SARIEE § Ze| MAE X&ARRIRY &
old-g HuslREd, ole &% AT &&HE

o] Fojo) o8] Yt USS BAFE= Hott
5 AR AP oM Feolo Azhke HH &
T AFY &% FHET ojjEl Rk F
(Gogel & Sharkey, 1989), Zo] dollxel BA &
(rotation in-depthXShulman, 1991), T4 HHel|A{g
3 F(rotary motion) (Schulman, 1993), ¥
goz Hshe F dElo] FHHA e FHE
%%(tr:_mspaxem motion) (Raymond, O’Donnell &
Tipper, 1998; Lankheet & Verstraten, 1995) & &

&gt AFH HAE AHEE AFEAME VE
.

o] &F AAFGN BHAE Folof EF
£ BEH 5EEL WM £5 Heh3 o] B
Z $F(complex motion) A& AMEH AFNM T
uAd. 38y sgcerH FOES Wdshe
AL FARE o, HFE detes P
Hota EEAF S AN Folo] Azt vlef
dAY A g Aez2 YelAthRoyden &
Hildreth, 1999), 34 82712 X349 B3 &5
AZE AMg3lE B 38 A A=l F9
7} o] Zo]A4E FOES A3k FAldlAM &
71 7V RoZ UehdthWann, Swapp &
Rushton, 2000). °l&jgh AMdE B8 sFo2X
Bl FOES W2sle o] Felo o) Fahts
F 318E AlAlshe Aol

Bty £F Ao AEFoR whgEe Ao
2 224 gle ¥€5ol9 MST 49 e A%
HEEL B3 589 vkt gl vt
Z FOE9 94A] Wiglo] Mexoz whgd Pt
ol ]ElDuffy & Wurtz, 1995; Lappe et. al, 1996)
Moz SAFAY £EEe dHe Bk
B Hddhe Aoz A St Oufy &
Wartz, 1991; Tanaka & Saito, 1989). MSTel| Sl Al
¥E9 o]y B4 neislE 9, FOES sl
t Aol Fd) 23 F3ite A HARH
g £e F2el g @Ak AP Folo 9o
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& Jadg 4 glrh

by &5 gy A4 7 dde 34
20 AFE ol g3l Folo ANE ABE MK
A3 ZAI(Watanabe, Harner, Sasaki,
Nielsen, Palomo, Mukai, 1998 ©]&igt 7FaAlS
AAgG 28e F dEle] FHE ASE A
g 3, fERECA &3 -l FE 7180l
A 2 FHE AFE 9t veiEs a7
ot F 24 JeRd MT999 MR ASE
vl o3 H3tE o, 9wl FHE A5 AR
1Rk §F d-ld F48 & 27M MN
AZb 7R Ao Jehdth a2y, MRS
AZE Ui 4 3 Jeide 7 T
9l ©.2 2(Gandhi, Heeger & Boynton, 1999; Somers,
Dale, Seiffert & Tootell, 1999), Waranabe 5(1998)2]
AfoA A" MRIAIES F717} Felo o)
S RAojztn A&3r|e oYt &4 Hde
ealshe 71Ale] 8431 $Eo] Fold A ¥
351, o|2%E MR A3/t FUEHAAE &
AT & e T WHS MAEE 0|83l Foj9
EARE 248 He Zlojth MAEZL ARt
AHLL go] Hdthe A& ouisy $£8ol F
Aok AL 2RE #Fske 747 dde RE
oju)stE2Mollon, 1974), F2o &3 &F 71A
7} dEpte AE dopiy] A% o A AT
E{Chaudhuri, 1990; Lankheet & Verstraten, 1995)<
MAEE 24 34X 2 i

o] ATolME MAESY HEE o| g3 AN
52 gAske AL Felo) M dFEE
g Asugit) A4 198e WMo &%
= HEl olsle] A Fet FoiHE B
72 ArRy] daM &8 AFET R
A8 P35S o 21H £E5HoE &% A
Zure AAG ZFAM WA MAEE &4t
2 1 3718 vmsgch 49 eide B
Axlo] AAE F AT F 53 AT AL

Miyauchi,

2 298 2 4 3t A8 Yohr] As,
4 s 45 Adel 39 A3E £ AT
o2 43 % %d F SHE shie e He
A 398 FE8 @ ¥ 24 2NN MAE ol
£ AvEsich

A% 1: el Bl S
25 Ao Ko 24

bdes fEshe deolole] Ao Fo
7t FARE W F A= g & AFol 9
s £ Qe AE AFEI] 8 T £
A B A S st 239 %
HeE $5H0E ke &olxe MAEE
ZAslict. Fololl M &5 8 o] 9
&g derd, B9 g £YE 2N
o] MAE7} % &4l ZZoAe] AR Fold
AE 448 & Ut

4
BAZ W "o AL APl Prleise

o, o|E F & B2 AT UA Al B2 4

de 248 QA Reke BRSO

%

AF. MAEE F2 1 A& AT & £8 F
AAE Aol AANHIE W 7PEAEA SHYol
A&E e Aoz &Y A HAnsts, 1986;
Sekuler & Pandle, 1967), ©] ¥hHe A 2|
AAHe AE FH3| wdepy] == F MAE
o arlg ZHske HHl B 7R @] Sl
(Blake & Hiris, 1993). TIgHAQl Wiog A
Aol AE ] g HEQ HES HEAA
FlHA $% e ZA|FEE sfod, MAEA
sl 7P $-Ellusory motion) S A TF
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srRa2lssx  AE Y X

Az 2A AT e AN 5 UTKBlake
& Hiris, 1993; Raymond, 1993; Lankheet & Verstraten,
1995). °] Ao A A= A% A
+ A9 v APl HHE T MAEE
25590

+5 &8 AS% &8 EHE 3] A%
A AL 2R 7Y HRER o|FolA U
on, EzOAe] Zet RUEd] AAHUS A
of AAE 2AFe] Z7|E 400 x 400 HARA
12m Aol £ o AZOZ 103% x 10353
. FA4A dRe 4 Hee A2 w005
cdimyol 82 cd/m’ 9] ¥Z|E AAEHJTE B} F
A Ee g 2 s Bl e A
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g ¥ A=l $9UQ) FOECZRE @ HA7A 9
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A AA = d8 HA * 1.035

o o) wel FAoaRE PAREE HEN
ot webd, FOE 7] Sle HEY kv =
A4k, FOEZRE HolA+E HE9 &5t A2
ez welxA =tk 22z, 4 FEel A=
AA G99 glojud A Y]l ThA] AA]
HEE sl 7t 5 Zd o] AR Hed A
e A9 AT £33 FAY HE2 &%
244 el FUF P BE F ¥F Z
gAe deog AAgoen FE3he e
Ho| =2 A5t

Zzo] 7S AT YN &5 &8 A F
718l FAE FYI=E §F 20 @A WA £
A &% £% AN FEHoR FAFEF
g 2AGF A ZWE e MAEE H|wa
o} &4 A ZHAME &8 AT FY 05
% 3719 9go] €A} ul 320ms Fot AAHA
b g exdz ugled, €8 Aol AAH
= 62 ES 2MRoz A" o] il

FA7F 5 i ANEHAY #EAELS &8 AF
o] ArHEe & MY FUIM v Ue
o] @zl Fog 71&olthrt o] et oA
2 e €3 Adolx 1B FERE AAE
diolt}. wehd, @ A AN FIAAEL
2 gABAE 2 £8317] HalMe B8A &
§ AF AR AFY F99 AX"He AR
o whdd] Fo& o 71&ooltt Yot FF 34
2 Me e o] Ext A s AIH
AL FAAT &8 I EF WAHA P
ng FAREL &5 AFE 7FHE vy
p11=

MAEE ZH3l7] 1% HAAASdAM e As 3
Gsignal dooEZ FE A (noise doyES] HEE ¥
Ao &F A3 Fxg WA A
T ABo|F &% A3 # HEo 5 AGH
SUsA Pl A2E gt 5k HES
ojujaln], g HEo|F 74 &5 Zaldnict o
ol 360° o} HMHEE EF¥IRE ARPE FAHHQY
ko g Edhe HES Auidch EF, S
HED A3 HEY &% zlold] o3 F FHe
HEo] PEEE A& WA A, Fe
B9 &5 1 Ay T AX A AxE 5 3l
A% HEY £x9 dXAAC w2t B
HEe £% N3 HETH FYFA FA 7t
242 =33, FYoeRy HolFAFE wepby
o 343 Ady £54 AHE 8] 8l
A9l Az HEQ H|&E 7L FH 7
oz FAY dE B9, A% HEol 30 %
ol ZA} AZME 30% HEo| &3 wEe 7
22 Uz 70% FEo] T WEreg F3IN
o, A% Aol -30% ¢ AAAFTAME 30%
AEo| 42 delel ZAzg UnlA 710% HEol
B wgko g Ealch meEbd, Tl AARA
Zo] AF HEL BF ¥4 Hdy A2 &3
oAY EL 2F £ dHle] AZE FAA
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B de e 24z M gez o= AE D P H22 ol AE HE UIEHCH X &
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A &8 429 £F e % Aun
52 gD 2o 4Re WA oA o 45 ¢
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MAEZ} Th2 Z7ld] d3e FX) BEE o7 9
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%1tk
7} Bet golN @ Ade EuE Qe $A
Hel gukle] e ¥ DAL AFH Awel
54 718 FEo2M AZEAJTY. 27 19 A
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Zo] 627t ANETG WA TA ZHoIH B
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o4 W QE ol Bajel 1o Fl&oleit
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dact £ AFol AXE F A H2 A
gl Ao} 500ms Ft AT AT R
A A on, AAEE (00ms T AAEH AU
BAAE AT FoX AAL AFe) ERee
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Az HEY vg oA dojrl ARES =2
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Zt 249 FA Hol| AFHE A AFL v
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th &8 23] AAHA 2 UM TR
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Fshe R3S A9 fidk. 2, AMACNA 3
A 8ol HLFe] ke HEH YA @
Agh AR 5ol 3 WAHE AN #
B9 A$ FaAxe diEe] AN HH ¥F
< &3 old| wet 3 sfRlo] At waky,
AN FolU HALFY MAENA &5 e
gt Heko] ¢l8(Taylor, 1963)2 12 W, &=
HelolM &g AL o A L AL of
ol AygeiMEe Ae RE AL Y HEE
ZAds fEd 7FsAdel 3ok

A9 2: B4 $F Rl o
A9 z2ole) #3}

A 104 &% ol9le] T Fel7} Fof
AL v &% £% HFo] YL A S dujr
stk el HAE AR ey SRS B4
gue] 2ol AAERenS AY 19 F &
B g2 RS FHske o FA7 FolA
g2og N += IAT, 439 F4 39
gt 208 Z917] W2l HAMY selo] AAH
ool 98 FA RaM BT AY FE
itk AY 20ME 53 A Folg & i
olglo] B4 &5 AZT Fel7} Fdd & 9l
£ AE AuEs] 984 59 Fdo whd
Foz Eshe T UL AL F Fe9
#3712 AWEgc) woF FHRoz FYF 949
of AAE T e F 53 HHd FYE RAY
4 o, o sEe] Fog FAxuel wel
2% 99 A5s} g2A Uehd Foln FH
o2 MAEY] e} gekd A <4 £ ok

U

B&4 49 19 iR o) 9 2F 49 2
A7k

AZ. AE 2004 AHSE 8 AFo] I 4o
AAE e, e A 7RE Adstae 4
g 19 237 gLtk AA, ¥ &5 H™
o dig Meld Folo AHE AWET] s 4
g 204 AHE &% AT 8 9 £
Helo] $UF Gl FHE AL AMEITH
webd, &g Ao TdE HEY e 4E 1
Bod £ oo 22 1200709tk B, AY 1914 F
719 gRHAE i ANE et Exe
ANEA stk AR, g 24 HEZ o]HA
T g FHAY AS F Hd F @ oo
Mejaog Fog F o] P& F glen=
7t el g Pk T HEY A4ZE g2
AN AdE F AL FoA Y #74
A 71 Bhe Wb (118cdm)T o]} FAME ¥
718 7R S401L6dm) otk uebd, 3
Az LEe TAM BB AZo] mHod £
z 728 $Fehe §A A Mo wiao
2 AANFUD, Z& o} v A= A
B Feolo| zzte Y ¥YH £& 7 AW
Z ERY @ wed FoE Fee FF AKE
E3) olgojzieng &F £ M 54
Ho Fo|& E F A olFH Aol g
ol
MAEE 2337 9% AxxEe 49 19 3
A ASF FYE WHoz gEojzien, 7 A
& 2% AFA AAE W T =4 A
o} wrlel TUE e Mo A=Yk
€ Adstne 43 19 AARFH Ael7t 9

320 mn

£

- 261 -



sHRAE(E(X] . AE Y X

\11 (//4"

é-{%

;f @\‘\‘

a3 4. Wf 20] ASE =8 X=9 o FL FM A ML A a3 mien & oy
o2 &= HEE LIEWN, stiEe| Y¥n ol A HEo PEUYL STE
LElCE 29 Z2R0 2Rl HEUICR TAHE 4Y 19 28 X3 P2, 4

20lM=

3oz F of2 ZRzE Rske HER Wie

A3k 8 e 3948 F 233 55 AW
ol olg & 2AEL 27 SYAA AY ¥
oz s 2] The ¥l Axggen 7
239 AX £AE i 2agoz 43
geith 2 ABe AR FHE e $A 4
of zhkele] gle $ VAR AFE Al 5
# 718 TeoEA AEc @ 48 8% W
e Bgelt 55 HY 3 SHE ¢ AL
o Fo|2 J180|=S QAT 2 At F
g Fojo} ¥ HWE THHE HEY 4B
BZh3) 34 FolN $AA0R ARSI

&8 ATl 623 AN F 34 A WA
ABA geo] sooms B AAHAL 2 %
600ms 53 AT AFo] ANERT} Ak
AT A A9 vge YPEE Fo) Hg
95, o] FAllN Folrl 4NE FHos
NBel vigol 10% Aoz 6 Saol 4y
Ak 2 AdelE 6 579 AE BE F ht
7t gadoz AAdel g 239 45 Fust
g9tk Ade) @ Yelold 6 539 Az B
of met 25 1089 W 2] o)Foigon
g oy 7 ABEe EME 93 A

gt 222 3ol F FM A oiEio] IR Fo| FHEY AR,

A
SUSIXID CHE Y22 HAEUct

etk 7 d|e] ¢8 24 7 AoE F £
o] Ago] AAlsle] 7t A3 o] A e A
& 208 oo, wetd §F AL FoE
Z 273 2 HA 1208 o]Ate] Algo] o2 A
t}.

A A 48 13 gL A A
o] AAE F 1 AFo] ke HHYA, F
&3 YU E Bl 2w 3T 718 F
2 oAtk ARAES] ¥hgo] U F 4 3
Z Fo tF Aldlo] H|HASE LEe 84
9] zhatgle] ATk

2o ¥ =2

£3 f"lo] Fo& T ¥o MAEE 4¥ 13
59U P oladd 24 e AFAA
ot 4% dd F ¢ g &8 A52
2 A8 A9 13k g2 49 2¢Me F A"
o] FHE AFo] ¢ AF2E ARHUY F
thE weke &% FEE /K ASE B 4 o
Hel &5 ige] T AGHE ¥ T
(transparent motion)0] FAYSAIRE o] AT &&

- 262 -



WA 2§ WEel S0 Fele| B}

Ho &% AT &5 TY A4zl A MAEZ}
HAsE Aol o, &3 AT ¥ WHE
o g el Was s e WEgoE FFde
Helo] R ZHEt} (Macher, 1980; Verstraten, Frederickse
& Van de Grind, 1994). weld, & 79 o] A
2w Wee g gFshe AT FoiAW 7
&% AQe] o MAE: Adso] dAEkA ¥E
A& 7HE + 3k wekd, & 979 AxE
AHEsle] MAEE SATCHE $4940] 0 F2dllA
A8 A o4E F Yo 2y, i ekl
2 ¥tk §F dde] FHE ASd £&5e
R §F HRld] dgHes Fodg 7
A, FoE & HEe] A3 £Fo] o ol
Az, APz Fg ¥ HYd H=He
MAE7} A2t A& 43E + 3o

ZHE F Hd F o9 A FlE FA=
Uoll wel vl B REAZRE o3 MAEES]
A9 ] Hel FEANAA BojRl MAES] BT
o] a3 59 AAl=el gtk U] el BAARF
B dojd ARE ZFoIH MAEZF BHUSE
¢ 4 glow, 53] ofd e FAE 7IEN=

vol gt 34 de FoE F Yy &5 WY
3 3¢ wgos wy =HAYk oA 4¥ 1
o] ZAsjolxe} o] MAESIA TAE A ¥
B AZE Y & Ye A4 &5 A3 2
712 MAEE 37 w2 4 ez 4
A MAE9] &% Wgke Fog ¥ dRle] &%
gt vhla JelREE & + sl

Zt elo] Fo8 FUE W MAE 7€
HE A7 £3 o FIE FAL Wl MAE
9 e 174 %=X FF ddd] FJE F
< W] 36% Bt A veld, AY 1004 @A
H &% A9 % v o2 MAE 2719 H]
UAAAE oAl I s ol Age
vl o] #ARY FooM BT ERIFHAG &
g, 52 FAed GAE MAES] A7|#gH oY
gk 13) = 618 p < .01, X oA 2AE
MAES] ZVNE, «3) = 446, p < .05, FY7} Fof
A2 kg W Y 4 gle OMAE EAISHA
grtt A Ueh} o8 £ €] &5 %
g3} 2@sA Foo a8 st

£ dee] Fol& F2 ¥n £8AE 9 o

107 *gnE

A

.
i

KK M
-1 ko

a8 5. &4 HED WH mjEo| FolF 789 TMolM ofx Wl e BEXIY XY o XFe BTF
ol HAIEO] Uch. BF I2h=ofM 2XeichE ol Mol MRS ABM FOT BE2X HFECH
$TM =D} of2iFol MAIE 20T LR WEF HHD £ fEHd FoE E M 0T NaE

& vietdct

- 263 -



s=ale|sE x| AE A QX

A8 F e MAES] 7] 0€ 71EoR F99
ENRE WM o= AT £ dTelN dxd
F 21 F Y Hhd Fg & 249 %
Heel] FO& & UM MAE 20| Fej9
Az A & ok T 27| MAE AolE
AT 2 FAFCE S fouig A
o2 Jehgtl, #3) = 7.85 p < .01 ol BIH
o2 FUF YA AAE AT FolN 54
gog ke AT FJg Adgxgoz it
¥ F 3gS HAEn

AY 194 AP S| AA) Fo7} FolR
ZAFF Al 200l Jehd MAES] =719}
AY 204 %, &7 deel 42 o8 £ X
oM vehd MAES] Z71E vlwd] BEY &%
e Add arle 48 294 o gt
MAES] 37le A Aol &8 A2 Wl
w2} gekx|7] o Foll(Keck, Pallela & Pantle, 1976),
A8 20N BHE MAE Huld =y|7t AY 1
o] ARG A Jehd Aol ¥ 20 ALgH
=¥ A= Wl FF0] 49 10 A8 23
o o 23] dEeE NE £ ok e,
AY 2004 AHE &8 AF9 Wvk AE 19
IREL o] FYSoE EFetn Ay 20 AEH
A A Wlde F¥sidtk &8 A5H
AL A59 H7 AR de W] Eel A
Al Aolel= BF3tm MAEY Z7|& HAWSH
D2 (Nishida, Ashida & Sato, 1997), F A@A] &
¥ MAEY] Aol F A¥oA AMgE 259
7] Ao] wjie] HAAE o] oldE & & 3l
o}

AY 20Me BFAEC] 54 Heel FE
FEE ANE WYAT, AY 1Me A &8
A5E SASES siivke AKE TR,
dHres Folg #AY 49 29 MAET} %
Hog A AY 19 MAEET FA vehd R
& FA7t S8R 9= Frhe AMTG g

7 ge AAY Bk a2y, 2 z2ddM 2
29 MAES] AiHQ 7] Apole Fele] Aol
B9 Ao] ofet F AN AN RS9
Aol &, A3 194 d4E o], 4Y 2014
€ W WEe s dEdte T e F3E A
ol £% AF22 AMg3IN7] o 2T A

0 A%E £ otk MARE F& % AEA

5 BAVIET olF BAVIZNYH UYL e
H| 307 ](comparato 2 T4E F GA B¥o= A
e Barlow & Hill, 1963). o] ¢ Z¥-& WM
o2 5she el o MAES| diE &8s}
H, A% e 9 &5 f"e] &% AFe
2 Foiz7] "Bl 3te] &5 BA719 &
vlmrle] Y o|ZRE &F &8 A} L
A2 AL dA4E F 3t olg gl 4¥ 201M
€ v WEge g Fdhe T dde| &8 AF
o2 AMEI] Wi Hlwrlde ¥37t v
A F 37t fYH M2 ZHE AL 43T
F Slomg o ¥ vk woz =
T g o8 AT AEE A 9d &
E e A9 &§ A V)= FolAA
U E& glojd RS oldRich

HIE Ay 20N BHE £F &% qHo A
YAQd 2rle AY 150 A Y, Fejo] 73}
€ A% 189 o 324 Jebgrh 49 19 F
o9 Fike 4 &8 AT 5 W HE 5%
SAlS B4 3o oM EHE MAES] AR
B F 3, A¥ 20049 Fel9o Bvke 2 9"
o Fo& FAL Wl UPE MAEEZHS] o]}
2B & Sk ool w2W A% 194 % o)
¥ 23 33 oy 20 dze] Folo| gde
146 %, 39 %2 JYeht B 93%HAT, AF 2
A Fo A= 209%2 o F ull o]Ae] z}

17} AT
4% 13 99 29) A7 PYol HE Fo £
sel Aol olid FBAS HA oy

- 264 -



BARY

(=]

£ MEL| =30 F2l2| &1}

Ho

motion)Z} Zo] ‘FolAle] 3H -Frotation-in-depth)
ATE AHF A7 (Shulman, 1991, 1993)04 ¥
g Fo| &Y a0l ARl 19| il W2
H, AY 10049 2o i AT FA=HAY
Rolglx] e F 23] MAEE H|nE#o 2N
Folo| ANE 2Ashs AF WHE U It
(distractor design)”o|2} o]& B, AY 20t
Zol Wi Woz E3= F HY F sl
ok FoE 7]80lA F F F ZA0M EAd
MAE #jo]& o83l Fejo] AFAE FHske W
ore “tiY HHopponent design)'o|2} o] & B3t
a9 AFANME AE 1, 20|M LAY Fo] AH
o] zjojs}t FARBHAl "Uig ko] mEE A W
okrth oo Ayl o F uiFE A Jehd
g SAsdt B A79 ZAIE Shuman(1991,
1993)2] Axel tlEo] Uiy ¥klo| Fo EHE
azshe o o 9% HeklE BojEct

£ )

AY 10E 2AE YAk PR £
PN 5 Aol £88 2d) MAETH +5
g/ 229 2R JiEoz vlekl ¥l
99T, A% e &% A $2 Aol
FHY 5UR £ A3 T Fo 2ol Fol
ASIE B7ET T AY F ol AR 39
£ 71ef=vl weh MAEZE Wasiglent 2
%= w2 deht $UT 30 ANE B
25 A3E F94 57 Al Yoz 39
7t 7013 4 9eg g

ME A9 14 Y Ade] &8 AFox
Aed 29 S £ A3E $EH02 ¢
@ 2d% B4 HAE PN &5 A3
&89 2059 MAETC] $AH0E fI% A
og wASAE RUAW, A =) BAe A

e % A 29 MAEZF B4 FHAE 78
g ZZoM el MAEET} 3A Jehdo] ST
=g, Folo] Byl UdchE MAEZF 'EAIEA)
GE AL 4T £ JE AY 294 74 Hd
wat opel 84 Ao Fol& F 2UAAN &
o}zl MAEE F9& & AF7 RolsiA ot
o2 Jvepgth wepd, A¥ 1004 #7F sfEo]
g AFoz AMEHZE 9 KA Fo BHE
WAsx 2§ AnzRe 3 e My
& Folo) o G| e AoE ABAE
ojdrl. 233 &7 o] g MAES] HdA
o F77} ASk] wWEel, ¥AIA 21H} TF
A ZAdA WAE MAEEZ fouldt Aol
7b wAEl] eskg ksl ok ol sbe
e Aoz 3 Y FoAe] MAEZL
2 ojg zAdAMe] MAERTH A A viepd
Ag 1, 29 Ak, £28EY $3Y A &F
#elo] tig MAEQ] Z7|7t AA) JebdS Bag
0]49] d7Z27Bakan & Mizusawa, 1963; Reinharde-
Rutland, 1994; Scotte et al., 1966)°ll 2ljA] x|x|
2 & gk #F dde] &8 AFe2 FoR
ZAA fouigt Fo E3E WA FE A
o] MAES] AthAQl 27|17} Agy] W&ol TA"
AAAE golry] aiMe &8 ASH HAR
Zo] W18 WA AKKeck et al, 1966) £&
=9 AA] AZhE W@3KBlakemore & Compbell,
19694171 WS S8 % oA Bhse
MAES} ¥]5§ 7)o MAEE 3&d F e A
& AMgale Folo BE AHE F8Ut 3k
2 Ao Avke 71EY A4 FF(lankheer &
Verstraten, 1995; Raymond et al., 1998), o]xkl 314
S E(Shulman, 1993), 32 o] AdAd] A &
F(Shulman, 1991 § & T &5 AFE A
43 AFoA g Foo K3 HARH,
bt &% HH g A2ishke JAT Fold 2l
gEre 4 9leE HAFTh 53, &% T £

- 265 -



gnale|g Al 8 W 2K

AE F5 SHAE Ao EN B TN 8
A9 Fo9 fde WM #HEE Mdke 714
o g3l FFo] HslEo] Yehd AYE AL
€ o8, Waambe (1998)59 ATels ¥4
MT 49 MRI A39] F717} Fed 2gjA ¢
AT 7FsAdE AR

5 AFY AeFgo| Fod o Y &
ke £ 4¥olu oA dA7Ee] Fde= A
24 AN & &40 A FHor Md
e 23K (Treisman, 1985)¢ o8A 23 & 3l
L7h 8 HAFA}E(lankheer & Verstraten, 1995;
Shulman, 1991)9] AHAY Alzt GAolA W F
o 2 Foo] AYH TERol WEHeR
Aelde A& oA, & d¥oht MAES
ol g3l FolANE W3l AT AHAEL £F A
HE Ashe 714 AAS 848 £E5 W5
e 9&L dvn & F 3ok

ojrl AFEE o] ATelA Wi WAL A"
o] Ao Fof EAE AT Aoz ¥
ol2d & itk dukstd, WAL HEis o] B3
3 S5E FAEke A AXEL 7830 I,
o] NEEL I 999 & W¥Kuni-direction) &
T HIES T ERT Hed ¥
Qo B E0appe & Rauschecker, 1993; Warren &
Saunders, 1995), ZA EFol| tigh £-3olA HHE
Z0| KA E E°], Lankheet & Verstraten, 1995;
Raymond et o, 198)ZHE FHZ EF &5
hg ¢ FFPME Foo B37t AT AE
A 4 97) wEeltk 23y BF 59 A
g #AL AN 59 Alggne dadke 3
A 223 Aol gitk «dg B0l &4 HY
ol A Helel gA AA7t AN 59 ©X
dxrc v¥n, &Y %59 e I3 %0
ANHUNE W FIPER]  FOoP{(Freeman &
Harris, 1992), A 28] 9520 3ot 3 o
HE AAEl] #eA7le AF 2aHes ¥

Aol AAEHA Fe FHME MAEZ} HAE
The AM(Bex, Metha & Makous, 1999} AM &F
I B3 &5 AR GE ZlAd YN He
e AAshs Aot wetd, & A7 Ade
AN 5 ALE Aeske JAlde TEEE
AV 5 ARE Ashe 7IAT Feol o
FPLE F USE HAFET

A8 17 48 204 747 dE EE B3
Folo] EHE ZFHoEM AY 204 AMEH
‘g uklo] Folo A skl st
£ Shuman(1991,1993)¢] A#HE ERl&Ach 53,
B d7o F AN 9z Ave Wy et
9 & g A& AR & AT AHE
HaPd sigle] MAES} Zo| B3 Wfo o] HE
Aol e AT AL s A wkelA A
& WE WA R Folo AHE WA
A 28 7heHAY 19 3 HEE &8 A=
o2 AL 2zl AT, dY Wk Aee
ol 7FeAe] EolETh

WA HEle AHEAE sk dBelAet
Zo] AgA ulg AA FAHME RIME] 2Ag
F e AFEo|tt B3|, & Hdd e ==
5 &4 ddo] g B2 A7 2oAln &
Aol FEIARNY FHATE ZoAAA =
(Gray & Regan, 1999), &EE 20X I A& F
48 o & 1ol 71 RS A58 + 3
oh o33 ssAe & AlBHolEE o 8%
AYolM HZ=AKGray & Regan, 2000). 22},
HAME HEE Helshe 2ol Feld oa) 9%
e £ olthe £ 439 Ade Gy 59 ¥¥
o] A7H1999, 20000 AHYE AFHoZ A Bsof
e AR AA A AN dAFes
FoE Fe U3 AR 2 gelM g
al, A S S AL F 2294 Sie
FEAG o=z Y gy AAde diHez
ZFol7h o Fojaich weld, EF Y Al @

- 266 -



YAt B2& WL =80M F2lo| B}

Fo& 7lgoles AAl £ FANAY &% &S
9] F7)E Gray$}d Regan(200009] AHA AolA
A aeg o g £ itk

Zar

Mo

L %3

Anstis, S. M. (1986). Motion perception in the frontal
plane: Sensory aspects. In Boff. K R, Kaufman, L
& Thomas, ]. P. (Eds). Handlook of perception and
buman performance. New York: John Wiley.

Bakan, P. & Mizusawa, K. (1963). Effect of inspection
time and direction off rotation and a generalized
form of the spiral aftereffect. Jornal of Experimental
Psychology, G5, 583-586.

Bardow, H. B. & Hill, R M. (1963). Evidence for a
physiological  explanation for the  waterfall
phenomenon and figural afcereffects. Nature, 200,
1345-1347.

Bex, P. J., Metha, A. B. & Makous, W. (1999). Enhanced
motion  aftereffect  for complex motions.  Vision
Research, 39, 2229-2238.

Blake & Hiris, (1993). Another means for measuring the
motion aftereffect. Viston Research, 33, 1589-1592.

Blakemore, C. & Campbell, F. W. (1969). On the
existence of neurones in the human visual system
selectively sensitive to the orientation and size of
the retinal images. Jowrnal of Physivlogy, 210,
727-750.

Chaudhuri, A. (1990) Modulation of the motion aftereffect
by selective attention, Natwre, 344, 52-54.

Cutting, J. E. (1986). Perception with an eye to motion.
Cambridge, Mass. : MIT Press.

Duffy, C J. & Wartz, R H. (1991). Sensitivity of MST
neurons to optic flow stimuli. 1. A continium of
response selectivity to large-field stimuli. Jowmal of
Neuraphysiology, 65, 1329-1345.

Duffy, C J. & Wurtz, R H. (1995). Response of monkey
MST neurons to optic flow stimuli with shifted
centers of motion. Jowrnal of Newroscience, 15,
5192-5208.

Finney, D. J. (1971). Probit analysis. London: Cambridge

University Press.

Freeman, T. C, & Hams, M. G (1992).
sensitivity to expanding and rotating motion: effects
of complementary masking and directional structure.
Vision Research, 32, 81-87.

Gandhi, S. P., Heeger, D. J., & Boynton, G. M. (1999).
Spatial attention affects brain activity in human
primary visual cortex. Procedings of the National
Academy of Sciences of the USA, 96(6), 3314-3319.

Gibson, J. J. (1979). The ecological approach to visual
perception. Boston: Houghton Mifflin,

Gogel, W. C & Sharkey, T. J. (1989). Measuring
artention using induced motion. Pereption, 18,

Human

303-320.

Gray, R (2000). Attentional modulation of motion-
in-depth processing. Vision Rewarch, 40, 1041-
1050.

Gray, R & Regan, D. (1999). Adapting to expansion
increases perceived time-to-collision. Vision Research,
39, 3602-3607.

Gray, R & Regan, D. (2000). Risky Driving Behavior: A
consequence of motion adaptation for visually

guided motor action. Jjowrnal of Experimental
Psychology: Human perception and  Performance, 206(0),
1721-1732.

KeckM. J, Palella, T D. & Pande, A (1976).
Motionaftereffect as a function of the contrast of
sinusoidal gratings. Vision Research, 16, 187-191.

Koenderink, }. J. & Van Doomn, J. A (1981)
Exterospecific component of the motion parallax
field. Journal of the Optical Swiety of America, 71,
953-957.

Lankheet, M. J. M & Verstraten, F. A. J. (1995).
Attentional modulation of adaptation to two-
component transparent motion. Vision Research, 35,
1401-1412.

Lappe, M, Bremmer, F, Pekel, M, Thicle, A &
Hoffmann, K. P. (1996). Optic flow processing in
monkey STS: a theoretical and experimental
approach. Jowrnal of Newruscience, 16, 6265-6285.

Lappe, M,, & Rauschecker, J. P. (1993). A neural nerwork
for the processing of optic flow from ego-motion

- 267 -



B=aelEtsx] : AE H 2|

in higher mammals. Newral Compsation, 5, 374-391.

Mather, G. (1980). The movement aftereffect and a
distribution-shift model for coding the direction of
visual movement. Percgption, 9, 379-392.

Mollon, J. (1974). After-effects and the brain. New Scentist,
Feb, 479-482.

Nishda, S, Ashida, H. & Sato, T. (1997). Contrast
dependencies of two types of motion aftereffect.
Vision Research, 37, 553-563.

Raymond, J. E. (1993). Movement direction analyzers:
Independence and bandwidth. Vision Resesrch, 33,
767-775.

Raymond J. E., ODonnell H. L, & Tipper, S. P. (1998)
Priming reveals attentional modulation of human
motion sensitivity, Viston Research, 38, 2863-2867.

Redfern, M. S., & Furman, J. M. (1994). Postural sway of
patients with vestibular disorders during optic flow.
Jorernal of Vestibular Research, 4, 221-230.

Redlick, F. P, Jenkin, M & Harris, L. R (2001).
Humans can use optic flow to estimate distance of
travel. Vision Researth, 41(2), 213-219.

Reinharde-Rutland, A H (1994). Perception of motion in
depth from luminous rotating spirals: directional
asymmetries during and after rotation. Pergption,
23, 763-769.

Regan, E, & Gray, R (2000). Visually guided collision
avoidance and collision achievernent. Trends in
Cognitive Sciemces, 4(3), 99-107.

Royden, C. S. & Hildreth, E. C. (1999). Differential effects
of shared attention on perception of heading and
3-D object motion. Perveption and Prychophysics, G,
120-133.

Scort, T. R, Lavender, A. D, WcWhirt, R A, & Powell,
D. A (1966). Directional asymmetry of motion
aftereffect. Journal of Experimental Psychology, 71,
806-815.

Sekuler, R & Pantle, A. (1967). A model for the
aftereffects of seen movement. Vision Research, 7,
427429,

Shulman, G. L (1991). Attentional modulation of
mechanisms that analyse rotation in depth. Jouwmal
of Experimental Psychology: Human Perception  and
Human Peyformance, 17, 726-737.

Shulman, G. L. (1993) Attentional effects on adaptation of
rotary motion in the plane, Percgption, 22, 947-961.

Somers, D. C, Dale, A M, Seifferet, A. E,, & Tootell, R.
B. (1999). Functional MRI reveals spatially specific
attentional modulation. Proceedings of the National
Academy of Sciences of the USA, 96(4), 1663-1668.

Taylor, M M (1963). Tracking the decay of the
aftereffect of seen rotary movement. Pergprual and
Motor Skills, 16, 119-129.

Tanaka, K & Saito, H A. (1989). Analysis of motion of
the visual field by direction, expansion/ contraction,
and rotation cells clustered in the dorsal part of
the medial superior temporal area of the macaque
monkey. Jowrnal of Newrphyriology, 62, 626-641.

Treisman, A. (1985). Pre-attentive processing in vision.
Computer, Vision, Graphics and Image Procewing, 31,
156-177.

Verstraten, F. A J. & Fredericksen, R. E. & Van de
Grind, W. A (1994). Movement afterefeect of
bi-vectorial transparent motion. Vuior Researh, 34,
349-358.

Wann, J. P, Swapp, D. & Rushton, S. K (2000).
Heading perception and the allocation of attention,
Vision Research, 40, 2533-2543.

Warren, W. H, & Saunders, ]J. A (1995). Perceiving
heading in the presence of moving objects.
Perveption, 24, 315-331.

Watanabe, Harner, Miyauchi, Sasaki, Nielsen, Palomo,
Mukai, (1998) Task-dependent
attention on the activation of human primary visual
cortex. Proceedings of the National Academy of Sciences
of the USA, 95(19), 11489-11492.

Wohlgemuth, A. (1911). On the after-effect of seen
movement, British Jowrnal of Psychology, Monograph
Supplement 1, 1-117.

influences  of

- 268 -



PR 49 2 9A
The Korean Journal of Experimental and Cognitive Psychology
2001, Vol. 13, No. 4, 253-269

Attentional modulation of adaptation

to radially moving pattern

Keetack Kham Chan-Sup Chung
Center for Cognitive Science, Yonsei Univ. Dept. of Psychology, Yonsei Univ

We studied the effect of attention on the adaptation to radially moving pattern with use of
motion aftereffect(MAE). In the first experiment, we investigate the effect of attentional
distraction on adaptation to radial motion by measuring MAEs with and without the detection
task for intermittently changing digits. We measured signal-to-noise ratio of a real motion
signal in a random dot pattern, where nullify the directional bias induced by MAE. MAE was
found to reduce when observers participated in an additional task during the adaptation. In
the second experiment, we asked the observers to selectively attend to one of the two moving
patterns consisting of expanding and contracting random dot patterns. Although the adapting
stimulus was exactly the same in both conditions, the direction of MAEs was found to be
different depending on which pattern the observer attend to. The results suggest that attention

can modulate the activity of the mechanism responsible for radially moving pattern.

Keywords optic flow, selective attention, motion aftereffect
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