=2 B3 A]: 43
The Korean Journal of Experimental Psychology
2007, Vol. 19, No. 3, 221-231

o 2t WA A A

Al

qAoa A R 9@ R g A
bsin 4B, addsn QA9 §EAY, Cedusn desd

17 & wolle 47 oW of HEE ToleolA Rdhe #HAol EATT. I1HA=
73 o] By FH AR v 8 B3 488 AEE HHA7] B2 fe
o5 @AM Hl F9E& FFeA devh F £ BHEL Ase A 2 FH JEA
Zld@te AR tEide B €77t olFA stout HithE T JRY V| oFe I
85 Fgol teide Eud vyt glok mebA & Aol S BE @R o8 A
HAE % £ Aol AYE wo] F3 PR Jel= fiiH £o2 £ FEIL o1&
2 F JeA AFE LolEnA it F HAZE I o2 S0 BEI BE A
719 olgETd o] Es} BY FA AR F o= AR A ASHEA AFE
otz stk 43 23 & w9 B ¥ = AR Mz AGA, o
FH AR o3 AT AET T & REE dojdrhe Fo] 1A A9} e
L R MT TSR

FR0|: BN, AU Y, ¥l By

* o] R 20079E AFAHIIE DY ALoE BRHRAT AQE Bo} $9 AT
(No. M10644020001-06N4402-00110 ).

¥ AAAR - AR, AAdEta Aestat / JAAFH} FERA, MEA AUET AT 134
E-mail : scchong@yonsei.ackr

- 221 -



299 ARFPEe B BT G P
4=8-7|(photorecepror)o]] 2]E3}aL U} o]EL
JEAAZEE & AZFHEL ol
9 ANARRAGE . 2 A AL
e o] AHE 7|HIoE oA} BFL
&L ANAHE M E(ganglion cel)E2] =4
(@on)°] FEE WA W T2 FHde &
A g=, o] FH9E B (blind spovolet
1 FTKGoldstein, 1989). BHNE F447)7}
7] W&ol old tsdhe Al ¥ F9Le
SgEvy oW AEE 98 A Re

% T 7S A &1 F g AR
B zhas) 7t we B HAE g1l £ 5

e, B Fgste FHAME &7
o] 9o ZAEAT 1 Bo| N7FA g

o} 2Pz E73ta *EY Aok HF
Zto] EA81A] geth 1 olf= AZAA 9

$-7(flling-in) 7]A] wE] THKomatsu, 2006).
999 457 sk 93 B
A7) Qe FF wUE =1 S Y

=2 5¢ B4 v
I AT 48
Hito] AMgE
=T %lt &gl A
Eoe BFEE ol82 &

% rg BT

Bg F Utk &
Me A 7(H—r71 l
,\u]-o]] 317‘]”]' oF
< FHE FoE
A7] v ol

HE FoE Eoe AEE BAH A4
o o]&=d £ Yuk= AJAL o] EAFE=
T4 I HE £ e 4sEgo] s8sit
= AL AARITE Tripathy$} Levie BH FH
o AAE FElZ(fankennE0] 1 WA A
$3E WO ® A9 ANE B3
B9 MR YAPTTL B 0BG Tripachy
& Levi, 1994). Murakami®] A7 HA] F & 7H
o ARI} 4% ol§H3 &S HAFET g

THMurakami, 1995). & Ao YD AR
o] FEWF ANGAA 2P W 2+
o A% WU EIH £F DAL
(motion aftereffect)E TZ3}A T} Murakami(1995)
9 47 d¥de 1 Fu AESS vEL
AN BH AEIF B w2l 9L &
& e Be AW,

£ d7elMe B3o] vdd & FEER

92 = geAE BERat § rozs
§ Au7t 23502 soesle HAT ¢
g9 ARl TR sk Ade
A7 7H BB @A BT Bl Au

7 AHAE FAAA diE £ AR 7)o
EAE EotRY] e & ¥ EFE ©
fafok HARL A e BEE AZol
ofuigl 3% o W] ofH FEEZ AYA
=7} o]7] w&Eo]tt. %<t 7 $hbinocular rivalry)
ore F w5 EF o83 e 43l
AN & 9 AAEES 44 ZA3) & F
AT Gt AR & wol A OE AFE
°l ANERE W e @FE, AIRE

< B9 BAE e 589 AEE A
Z48lA] EFTHLevelr, 1965). YHPF o et
AR Al Aol FHo] FAFOE Wzot
H X Z+EtkBlake, Fox & Mclntyre, 1971; Fox
& Herrmann 1967; Levelr, 1965). B AT ME
ojg} ZL ot AR ATHE HFAE ol&
3t A i FRIF QYA BA o &
2 & JeAE AFHA

2 A7 7K AFd & BFE olsk=
AL Ao YA FRE Ut AL & &
Ut AHS HAZ ok FH ARE v
o2 G YA HRe olo] e ut
A 9 A AXE A5H AL
= Ahao] BFejzlEl QIthHe & Davis, 2001). ©]

- 222 -



L JEANA 9% 9 B3 FHd A
e 254 YA HAradial gratingE A4
3T, QEZ FoE 9% ¥ WA 4
e X4 BFETG FE 2|2 Wy
54 DE(concentric ring)& AAIFITE A
A7 Y7 BAE AR AL FAYET
AEgstd WZepteA AZEHA a2y
o] AZdME AA A7t F TAHYEC] Kol
€ HETE SR diEd B AF 7
Ut AEA g FA £k & o] A
& B3Ae FEAEC] B T4YE @
A FAY zA=o] AAE Fo] A Al
Al Holg AA, ofH dHi¥ Fo] A
S Ao BE Fo BA YA AY
A GF2es & 7t 8ok

E AFAE 3 A dojues AY
7] FHo] W & HRE FeME @A
& & JdeA IRE 2ARY 9Y 33
HiE F JEE BAEE A9 & At
W, e 38 AR AHo) eI wt
¥ £ R F o= Rol o A A4
7] BA ASHERAE golEgith B A
P I AR AFoE 4, £9 F
ARH AL AMSSIETE 2E2F w9 BFH
Fo £33 Az AFE AAEen, 22

2 w9 BH FLHE 9B £ A=

30
5=

B 2N FE 2 A% AL AN
Atk 222 Fo B 3w ANE $7
47 A2e e 497 AL FEIY
THMatsumoto & Komatsu, 20035). He$} Davis€]
a3st fFAlSHA Jdxks Bd FH BEE
< HFoE Y3 £ Az AFo] A
T F% A& ASH AAske ¥ BEe
74839 thHe & Davis, 2001). 9 A7}
AR He & B FEE T LEF

o=

g

o) Y 240 9% £ 4% A% A
Zo] &% AYY Aol e FEne
57 A% Ao BESE Aol U,
ot 9EZ ko Byl 4% £ Huol
gal AQHTE FA0I 4F 2% 025
wo] WHe wilE Loz Sole HuE ¥
ANE ALAE AL wASEow, o
# A4e 97 Soxez wasgth Yo}
7 22% w9 Be] AAAE FAolE 2
wo) By 79 ARRY 92 E Jut
¥e vE AgETE AN BAsY

Al
=

oo

1

B £ WHL A9t FAe) VoA £
AB7} ol8F & YE AE Lokry] sk
A9 18 FUHAD. E, d9 2L WAl
WY Soldezy LHSEAE AZTA
Stk o8 A% 24, £3 AR A
2¢ WA 20) g BB £ A
27 Axse] Ft BEE SESET 9
Aol A olf BAsE A% AEE A4
ez wuske Roldth

T H

IR 299 A F ARE £ 5EY ¥

BA7) 2gel IR olse BE B4
A gL AT QAY HE 5& 58

3R 34 AL BASHTL YPon,
4R AR S5 see

7|17 AL o] Add oA 211X
A4 EUES)} Pentium IV PCE o83t 21
Aok APFAZE MalabT Psychtoolbox S A}

-223 -



§3te] A28} ThBrainard, 1997; Pelli, 1997).
QEZ I 9% T AANE AFEL AR
OE Hoz HAHo EUYEY AU
AIAEL 2597 QA S FE39eH
A5 &7 Aol wet 7 w2 M2 HE ¥
HE AAEHAT &4 A5EE HFHE w2
2 AAIEH] Y3 Minolta 18-1102 ©]-&3}
o AFEY W7t MBH FARIES Sk
th A=g ¥7)E 17.11 cdm’olgon, wiA
e 1850 cdim’olYth o9} Ze w)z
ZAE AFE0] 9rd Folvt ZH AAE
=AE A8 Ao AFGHE AT T
A ZUEHE 90em Eol4 UdowH, o
AGelx & FAae 0012001k A
HEe w9 AXE 18] At olnk-H

4
%
b
%

B (chin and forehead restyES ARE3E}SITE I
Hzlel HkL | HEE QEuigit)

Mz 49 AFe 29 16 ANEe} Yok
W AT BEE FEH) AB IZ £
Nz ge AFee ANsdd 489 T
S L RS E
% o] 22% wo YHL 712 139
T W7 9 22 58 44 43¢ A
A ol 2% Tde o8 wol Wy
o) ASFE N G99 PPETh Fe 2
79 5% AR AFe] AN v o
B 3 AL 2 A3 08% Lo
£ 02% £ 9Y 43 JUOE B E
= 20 483 d9om A4 ANEY

AN\

o

.\

4\%

-
o

e n

>

.

AN\
A\

\

A

\\\

J8 1 AE 19 A 2YE 1% =0 MAE ASEE Ax: dEHoMs w7t

Al
S{XI—%% = E_tiF7 I-(2|_|_|& QEX) )LI-|IO FZ4

=3
LTS=T=0 o=
PS

= —_
=0 25 =21 £3| x=20| 27| =8

Moz

Aot 28% o MAE RSEE xR dEoME ZBM)0] SAll HA=A o

AgE A2 0|F SAlSien, 1 2ot &

HAl=I AL,

- 224 -



| o 7 &

gk

M2

2o $AHL

o HE % A
23e Aol GE

ANSES A REe
of g2 Eold 2F 2+ g, 4R}
Sish okl WD 254 £ AE 7
Fo AN F w9 2P TLE AR
22 & U= gt

M o EA wH SEAEe Y o8
% o B3 fAAe o 2718 FHopsith
HHPAEL MelF L 283}y, o]u].t:j i
HE AAE SR 24T A2 o8

o B A 278 2SI lﬂW}
£} 2¥g A4
7ol B AR, F1RES #, & LI
g Mgt 224 99 AXE H9E olF
AZTE 254 do] WY Ao Sol oA
HE AR Eolx] @A Hed, olHEH
de) 27lg 7lnEe 4, 3 FWiz 23

B9 A9 277t 259 o] AuE E
Y2 4% 23] AAHT oHEE JY

A F T BT E AU AL S48
grh Q8] TP Ale B AF)

295 A48 BN 2dolx 718 >
252 Judsdi ATae

43¢ B3 =2% By % 23 F M

2 ANER B3 2A9HE F E A
A8 AZE0] L8 £ 97 AR A
9 Fg A 02% £o A% A
B A0 BH FeldE 988A g
£ ROl wE 97 % 2aHE 9 24
st FUF AFE0] 285 Fo| WA
A A2 gue] AAEYT B Age 12
S QAo 7 24 B2 o4 WA
BEAG. W Y Fole @A dake
ARE AL AT ¢ 990

A BAE LEF Fo| SAT 4%

sl el 278 2FAY 28% w9 4 22% w9 WHo 9% ¥o Fuz
(7h =) (2h
A% = 2EEF =& AE = &=
r____ 9%
—_+l|“||i —+1|n|D
0% 2 Yo FEA| WERISO| FEs N2 LIBES. Uhs 2% 20| SAE MHOIN TExiel X|2
=2 20| 248 MEoIM 222 o| WHo| T E+9§ el 25 el

Y5 A2ZYS L) (@ oE% =
2% o] MR HUT A2 X2PHS HASICY

0x
-
T
E
0

- 225 -



AAFE w, 1 ASolelst 24 A=) FF
He 5 &Hox 71§ A& F2I e
AOITKa™ 23h #D). & JIAEL H
Z2ZL F4 9o AztelhA FAY 1 ¢
9 AAR o]Fo Y& A T &
FHol& 71§ FEI YA

2%

S

el

AY 19 Ay} 27 30 AAFHS Ak 1
B e HoFoz whgd Algte] oxe} x}
o7t U=AE ¢olRy] 3 ddEE » A
< S3ich B4 29, 93 2hedAM 2ZE
JPAEL 34 AFE AGs9en, 1%
5ok ukE AJZke] HEe 43228 ©] Hit
AHe BAReR GousA oz gt
#4=298, p<.05). BFA BH B ZHPgM=
EE H@AEc] BE AgdA FH& BEX
3k gych o] AFe WE & FRE v}
go2 %+ AU 4Rt AT @Y
o] ¥H 5olFog WAZ= AUS AARRH
ok A3 18 53 LEZ o] AT A%

AN 285 ro Whe 9% vl FnE
Tl APA F oH, ol BH Fo
o2 WAgthE AMlS BHE Nt

A3 19 AP BH A5S A4 A
e 1R F BT 4322 AEE vnF st
o FAEL ®H ASS AGSA Fe
AlIZE B @b, (b, DhY A 4he B
glem, 53 F2 (thet 2o & w9 &
SEo| £3d Fd"9 AL FFe st
Rusge. o)A AP WA A7 =
F AR 5 oldes AXNE AS =7 HA
A1zt 5° ool e, g I ASo| FHE
o AXNEHRZ HEQ o2 AZHE. o
Adte ¥ AR BEske Al AT
0.1° o]Fe] HY #HAAEL FE A&
E3e Fel(mixed percep)E A AFTHE 7)€
o) AT Al XPrHBlake, 2001; Blake,
O'Shea, & Mueller, 1992).

B B 2R SAFERH A5
AXNE AR Ayt B 2843 @
ThETH R 2° A&). ol4E°] ALTFF A
Zt =7t EolA|7] wjEol(Teller, Morse,

et
N W A~ OO0 N
T

%

O X dF
oQ=a 7l

J8 3 MY 1 Fo BEOKE EN XT0| BIHOE 42E Sot NZsgiNe B
OlAS H8 A2iEIA| YRITh AT 1 RS Lisfick

- 226 -



Borton & Regal, 1974) &7 7} A= AA] $1X]
g 598 ARsE Aol Fasdit a3y
B B 249 A= AA] AX7F BH 24
9] A= AA YR A7) w2 @A
HF 2704 @ g eR Qs 23 A4S
= AZskA &8 7FsAL Isith

Al
=

0%

2

F o] WHL O FH FEE HEgeR
AAA71= AT A9 1 Aol s vt
dE = AEEE HYE F A% 4 29
Me 3% T BHe] AYE b4 o] = F
od FE7F H AF ARHEAE dokia
A 3tk WAl FH FEE AYAE 7]
3 WiE o g S0 ASoE YA
7IE BT 34, BueEA F AR
o= AR} PASHA A¢7] AR ¥
HREAE HSA-

o of rr

EE A WHEEA, 7 AE, A 2
Azpe AY 1949 FLAT & 7R A
ol WFAEC] Buslol & BH AFo] 3}
U o FrkEgite Jelth AigAEe A
ol ANEE 59 REZ w9 WA 1 F

A ARE v A9A 48 2 AF
@8 29 he 9& IPE Ao
YA Huslgn, 9% w9 FERZ AJ9IA
499 XA AHTY 29 @ 282%
}7)2 Basgch

Wt

A9 29 A7t a9 40l AAEH ok

T #7924 ATl e AedEel @
$ AT MBEE ¢ AFE BAIA 243
Ak $A £9] WHol

AL 1R T LEF
Hjgho

Z A9AE B+

x|
O =4 N W s OO N ®
T

AI Az % Hith® =9 &H A= 0l

LIEILY of. 2A8ti= +1

- 227 -



9 BEZ A
AAE ALE BF 57629 AoE Uehyt
on, o] olg FAAHSZ HovEHth
(¢(4=338, p<.05). o] 2= BWHFL BH F
W PRE uEos AYA7) Hoe WA
FOE B0 9 HHE ol&std HYA
Aol AARGTE o] o 22

=00

= =
% £9 9ol 9% ¥ HE2 AYAE
Azro] BFHo 2 s7ezete AF 29 A
=AY 19 AARHE BE ASsa g
o.

Feh=9

BHLe JFERE AL FRE HA] R}
€ 9Yo|th. aYdE HAZ 7te] BHHES
AZpEA] ZIe olfre HIE WL Aee
Z1A7E 7] dEelth §3] % w9 WA
o] 1 FH HARES B At AH
L o]n] ¥R v} i Matsumoto & Komatsu,
2005; Komatsu, 2006). £ AJA e 3% &
A dojue A7) FAHo] v & 3
B7} ol& 7IsE A% ¥E =9 BFEE
M= B HeR ARE Gopr )
AT 1 AR R AY AelA 2E8F
o] $AE wo] 28X Fo BHL 1 F
H ARE BA AIA= AR 9% =
BEE FAAME APl FAHAS 28
I o7 AL A BolFoz #FHI
o olgA ¢F =9 Bye I FHE HEY
HHE £ AR o] F EFE o3 Y
A ded, F AR T o8 HEE Hu
3 B 23 F9] Aol ¢ & HEER AN
Hi ATk

BHEE Ate dd 9E = R ¢

FASHA AREEE olfw FRLP ol Al
ZAAZE 95 AAE B8] A3 EAT
te AS 1 d4A ol + o 2
% T B3] By FH JRES Hige
E A9E A5 o 348 FEe dA A
Aol 7IHE £ e AolFgr|Ede FH
BEES HIEoE 29 YRA FFH
2 74 ozt & F A oA FAE
B Ade dAs HxEAs EEAT
g2 7sAE /A ok B R EFE
T BHo] 9& o Eol FEE EY
2 AY9d Afele 27t BA He Fdol
AA R AAE Bt 2 wgE & A 2
o AZAAL EHol AR AAE s
IR grgste elet 7HAEhE, AA9 B
=8 & AT fF2 7S 2 Sls
B3 FHEY FEEOE 99 £ 44
AR} BAE A7) A B AF ol8He
Aol AlZAAA Y ZAo FFH.

BN dojue AL Bl g 4
FEAE AAEHA IRY FE FEAA
o 71Ale FALA tE =50 AgEt
AHF A4 Lutged Qe BB ETH
71Ale da] 2 kA Zdo] AAE BF ok
@ M Ege 444 5e AAF o
(symbolic or cognitive theory)&}1 B2]E AR
27] A7 GGME 94X BF FH g
(contrast) FERES WolEoln, B o33t
Zoll A7} AR Fejel F4o] EA5
AL ofdge A AT AHF &
e A 99 oHF FRE dYHHA &
Uthe AHE FASIAY, ol AR
EAse 7Y Z2E 53 H9 Eo 15
FAollA HgEokar oA F TtPessoa, Thompson
& Noe, 1998; Komatsu, Kinoshita & Murakami,

e orr

- 228 -



2000, 2002). °]9}E TE RHE g o|&
(isomorphic theory)©] A=T|, ©] o|EL AlZ
oA Fo A AxAdel B F3t
= gdM Bk AL HWE&H FARE F
HE FHEc] 23357 Wi AAF %
o] WAty FdTE & 7] AA 7F
FHAA BE FHF g3 FHE]
243ted Folo] 1 FEE uEeE BA
| FFele FHER A} FitEHE
o, 2 23 BHAM AP e F7E
4 9tk EthkKomatsu, 2006; Komatsu et al.,
2000; 2002). 7]&d] AAE o] EHEL 3
Z 79 WA dojue AR dds A
Hale ol o} BhH Fo] AgGA 7|3t
=2l Wi 127t wAJTE HellA FF
Aoty FAHLE QAF o]&82 WA A%
71 B3 FHE FHTEo] o] FA
1, T8 | A BH FREE 3%
o] A A%7l F837 HTS
ok a2y B A7 AHE B9
AE7} ol& THed AFelME,
7?!17} AYF @A o AF o]
&S 1T F Uk wakA 7
B AU Y JAE
T ok AHR A o
9] WAL A= g 7
AP AHSE F U=
A S Edle WPOR o] Fo|Hor &

ol
M
—lN (R
oﬁ_, mln
Wi,
& EL'

)
)
Ao

&l

lo

fl
3

B,
w© @

t}

=
NPI

o
Mr

ook i iy ﬁ T _Q rir
S
X0,
o

A
o
o
fo
o

IER

11;4,

Blake, R., (2001). A primer on binocular rivalry,
including current controversies. Brain and

Mind, 2, 5-38.

AelR S/ ot ZF YHE M2 Y
Blake, R, Fox, R & Mclntyre, C. (1971).
Stochastic ~ properties of  stabilized-image

binocular rivalry alternations. Jowrnal of
Experimental Psychology, 88, 327 - 332.

Blake, R, O'Shea, R. P., & Mueller, T. J. (1992).
Spatial zones of binocular rivalry in central
and peripheral vision, Visual Neuroscience, 8,
469-478.

Brainard, D. H. (1997). The psychophysics toolbox.
Spatial Vision, 10, 433 - 436.

(1967).
properties of binocular rivalry alternations,
Percoption & Psychophysics, 2, 432 - 436.

Goldstein, E. B. (1989). Semation and Perception.
Brooks/Cole  Publishing Company, USA:
New York.

He, S. & Davis, W. L. (2001). Filling-in at the

Fox, R & Herrmann, J. Stochastic

natural blind spot contributes to binocular
tivalry. Vision Research, 41, 835 - 840.
Komatsu, H. (2006). The neural mechanisms of
perceptual  filling-in.
Neuroscience, 7, 220 - 231.
Komatsu, H., Kinoshitay, M. & Murakami, I
(2000). Neural responses in the Retinotopic

Nature Reviews

Representation of the blind spot in the

macaque V1 to stimuli for perceptual
filling-in. The journal of Neuroscience, 20 (24),

9310 - 9319.

Komatsu, H., Kinoshitay, M. & Murakami, I
(2002). Neural responses in the primary
visual cortex of the monkey during

perceptual  filling-in at  the blind spot.
Neuroscience Research, 44, 231 - 236.

W. (1965). On binocular vivalry. Mouton:
Hague.

Levelt,

- 229 -



Matsumoto, M. & Komatsu, H. (2005). Neural
responses in the macaque V1 to bar stimuli
with various lengths presented on the blind
spot. Journal of Newrgphysiology, 93, 2374-
2387.

Murakami, 1. (1995). Motion aftereffect after
monocular adaptation to filled-in motion at
the blind spot. Vision Research, 35 (8), 1041
- 1045.

Pelli, D. G. (1997). The VideoToolbox software for
visual psychophysics: transforming numbers
into movies. Spatial Vision, 10, 437 - 442.

Pessoa, L., Thompson, E., Noe, A. (1998). Finding
out about filling-in: a guide to perceptual

visual

philosophy of perception.

Brain Sciences, 21, 723 - 748.

science and the

Bebavioral — and

completion  for

Teller, D. Y., Morse, R.,, Borton, R. & Regal, D.
(1974).
diagonal gratings in human infants. Vision
Research, 14, 1433 - 1439.

Tripathy, S. P. & Levi, D. M. (1994). Long-range

dichoptic interactions in the human visual

Visual acuity for vertical and

cortex in the region corresponding to the
blind spot. Vision Research, 34 (9), 1127 -
1138.

1AL 2007. 3. 29
HAZAMZA : 2007. 9. 11

- 230 -



g=al2eEA]: 43
The Korean Journal of Experimental Psychology
2007, Vol. 19, No. 3, 221-231

Interocular Filling-in of the Blind Spot

In Ja Shin" Daehyun ]ungz) Sang Chul Chongz)’s)

YDepartment of Biolo, g ?Graduate Program in Cognitive Science, YDepartment of Psycholo,
P 8Y. g g part! Y gy

Yonsei University

We have a blind spot for each eye that cannot receive visual inputs. Nonetheless, we do not experience
empty space because of filling-in phenomena. Although many studies suggested that neighboring
information around the blind spot contributed to filling-in of the blind spot, there has been few studies
that investigated contribution from the other eye's information and its interaction with neighboring
information, QOur study investigated whether the opposite eye's information could contribute to filling-in
process of the blind spot. We also investigated, between the opposite eye's and neighboring information,
which information was more dominant in the process of filling-in. We found that the blind spot could be
filled by the opposite eye's information and that information was more dominant in filling-in of the blind

spot. These results were observed only in the blind spot.

Key words : blind spot, filling-in process, binocular rivalyy
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