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Changes in sensitivity across visual field induced by
exogenous attention

xo-l AOL é‘ ’ —?ﬂ ; 44‘! ' x°+ Li—}. AA'"
Sang Chul Chong, Joo-seok Hyun, Chan Sup Chung

2 % Fo gA=2reg A g A4 Gz HEE ARlEY. wYHATE Aof e
T AL A B9 SAHAY ¢ diFez 4 ° "A e Fo 243 e P o
+ F9 =23 ¥2d 24 AFE A JYAe] Al 3 Ao epteAY xS
sl Buske Zolglch ¥4 AT #A&E Fo F24 MY RolM M woter ax
o2y dolAeZ Yo g zhisigol. olF Ade Fo FEd A A UzkEe Ha
% W3} 23 (gradient model)2 A= Aolr}.

FAlo]: 2, Az} giztE, A W vy

Abstract Changes in visual sensitivity were investigated as a function of distance from
the locus of attention. While a subject was fixating at a point on a frontal plane, one of
the two attention inducing points placed horizontally and symmetrically 4 ° apart from it
was blinked and a target immediately followed at a location around the blinking dot.
The subject’s task was to decide and report whether the target was present or abscent.
The rate of detection was the highest at the immediate vicinity of the locus of attention
and decreased gradually as a function of the distance from it. Results of the experiments
support the gradient model of attention-induced changes in visual sensitivity.

keywords: attention, visual sensitivity, gradient model
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Fole A RES T fiEs ke AHn
Z A Yudg AP ANFe S5 24
Aoy e oiAE dIsl=E sk 7
«12}7) (perceptual filter) H&-& I}, $ele YA
AgolM Az oty EAF diatelt fxlq) “FoE
71z o e Agstm wazA 43 5
slom "FolE 7]golx] g o2 Aot MY
(perceptual events)& ZHsbAu AR x\7tslAl R
o} olHH F2o02 A7 Ao ohidF <R o Fo
Fo9 4L e B FANEFYATA dA7E
o] F3PEloigton 1 A2 AXjZA] Feole] A
o] A}AE] g A =sich

D ¥ A7E 9 B5 A TE QT FA2A BRALA
A& o} AA=%ch.

* dAmea Al

et Ale) e}

o dAlheta Alelsts

F= 819 A1z R AE FAAFIT o o}
7V BAAZ}F AZstaAl sk gAY A7 AR
A)S XA & £ YA 3938, 199:
Sireteanu, Yoo, Schelchshorn® Chung, 1997:
Yoo, Chung, Schelchshorn® Sireteanu, 1997). F
e azle] F4A Ao A X F Fo] AL
FAez AzpA A7 didd A’ IA=E A
o324 For} FR|R] & S uls] A Fu
Ae)E 2AAZHHughes®t Zimba, 1985, 1987:
Downing, 1988: Henderson® Macquistan, 1993:
Hikosaka, Miyauchi®} Shimojo, 1993: Steinman,
Steinman®} Lehmkuhle, 1995: Handy. Kingston¥}
Mangun, 1996). =3 AR e &3 J4F 5t o}
Yzt Foe 3 ala AZAcR A7 A6
Gd%E 2EgeRH 2 fHed AR AL F9
AAEHE DHA Bo)AY AR HelAzA] =
t}(Suzuki & Cavanagh, 1994a, 1997: A3}
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64 Y3 A} =2 A 8 W Al 4 %

=233 1996: Sireteanusd, 1997: Yoo &, 1997). F
ool A& fEsle AzpAe] Wsle AHE &9 F
st 1A, G2 Fabelex 93], =), whe), Zo)
7zt 5 AAZ mA oA AeisEs R 2 21
o dEME HA4g = kRIS 98,
1989). Al7AA=iztd oz olag)r Folo BAL F3
g fd5ele A HA V4 = FEFAT: infero
temporal) g9 e FAHHLE 28d HATEY
44o] Fof AHg Y3 £&% =& o]lF ke WA
ol 984 d@HA AAHz Ut (Moran#}
Desimone, 1985: Conner, Gallant®} Van Essen,
1994).

Ay Fole 2zl fisEle Y we) vy
(endogenous) T2} #1214 (exogenous) F9 F 7}
A2 TR BAR] gAH x| os) sl
< A Foe vz = 4£x2 Ag=ed ¥
3 B A5 o o3 HAske 9 Foe
ARG A BAsle F43) ARl 54S Add
(Mullers} Rabbitt, 1989). Fej8) A7k EAlq &
3 A7 AFe oI, F4 {FE=-AF AA 74
(stimulus onset asynchrony, SOA)e] 50-100ms%
o A Fol= e Fo AIE M) ubgo
WY FoE 100-150ms¥-2olA A F2 mz}
& Helo 200-300msE& HF3le] 2)qlAde] AL 34
3 sty JQAde A MAME gagn)
(Nakayama®t  Mackeben, 1989; Suzuki<}t
Cavanagh, 1994; 347} §93, 1996: Sireteanu
o}, 1997: Yoo 9}, 1997). EZ Fo A= AL
(visual field)WlolX] 352 Ao e wlAle T
7 Wil 2 g9 Aol oA FA" £ 9l
o, L g9ge] Fo AHE FAloz AAA 3
Fele] FEE= A9l A F(zoom lens model)®
c}= 7Md(Eriksen® Yeh, 1985: Pan¥} Eriksen,
1993)3 82 28 3o ZI) A43] 3zt
+ ¥dl(graident)& A%ch= 7Hd(Downing, 1988:
Henderson® Macquistan, 1993; B. Steinman 9],
1995: Handy ¢, 1996)&°] Aloich =3 F2E
7184l AHE FAow YA HY ol Fole] A}
APLde o] F 7k HHES(specific location
hypothesis)®} T80} AJoke) 3 2 e § AlEdo)
AR Folo| o8& uh=ri(general region
hypothesis)x d+% BwHcHHughes®t Zimba,
1985).

Foef o Al A AZEY wEEAe] delx]

B

= A #RE AR 2 dsty 7S
A Fa=lgdcH Motter, 1994a, 1994b: Haenny$}
Schiller. 1986: Corbetta, Mieain, Shulman¥
Peterson, 1993: Sciller} Lee. 1990). Chelazzi,
Miller, Duncan® Desimone(1993)2 5ol7} 4
7F A ks g SAAE o)) Fo &4
doll A Al BEF o AEEe ykge] 7}
gtz Bwsigel o]® ohiEl XM FEA9
(posterior parietal)®Ae] MEEXE Fo)7} o)F3l
ol sl ubgsle AeE gEAd gt
(Bushnell, Goldberg®} Robinson, 1981). &%)
Moran® Desimone(1985)-2 F& 71&4a <l
AAR EFE AT (effective stimuli)e] A 8%
kol FA% F71E fAslgon, 22 483 gl
FE AFo] AAEvee Fo7) FR)A ¥ AS-
e AX ukge dAY A2 BAsig], ol F
9] Ade F7A A6 A& AAYRn B uslge
o] o] A} disl Az F2r} Mz S A4
X (extrastriate cel)®] 834 HBE APz
Aeigozy A7 Ay A9 ql¥e 2330y 2
£& A9iv}.  Spitzer, Desimone® Moran(1988)2
V4g}k IT AZEE] didt 97 A3, Jolxr} ofald
Azt FA9 AR AEX vk Fis go9dE
(bandwidth)®} Zart fA=ge, X zpFo] 4
473 8ol AAEUE A AT WS agZe A
37t ol BasEgl) <l#d A FE & o
qE g3l e HExe £83te] Fo YL
3 M4z g2 E Ao Y £ ot o]
A Az Felo s 849 At Safce
A Zxel 3, V4 AlE2) 8] F9 e
Zz)ske FAge] F9F 7124 AL st =3
Aeg o)fivh= ZAME B YcHConner o,
1994). ole{dt A1z HAl AEE2] kg 5L 4}
T AFEANA BHE AAY P Fo 49E FA4
282 g47e] o]FHAY S4ckd 2 X s
AMEEL] 440 FEIAA) Lol FopAlozy
2 ddve] AR 2T Helrt &l Alols wt
24 22k Ao WslE «Ag 5 g Aol
oleldt Fo] Aol HHI X7 APy LA
VYo BAE d=24 WA Suzukist
Cavanagh(1994a, 1997)9] 77t gt 25L& A
oke] 3 flAel F4F 71ed F &2 AN GARE
F(probe)®] =A #A(repulsion effect)e]l &4
olgol 2% A 7L At o] ARNE

SAhstm | 1P:165.***.103.13 | Accessed 2019/07/01 16:07(KST)



Q4 ol fmell ol% Aloke] Azt Azks W 65

Adshed deiA 252 Connerst 2 F8E(1994)
o A7l od-Fe] Azte} o] A HA-(visual
cortex)ell Sle AAMEESY T840 FE 718
AE sl o] FF} AR LAY B At
A4l ZeR Mg AR F2988(1996)
2 olzg WA dHalo] AEr}t w& FAS FIel
Ax BdsA 2AHE Falsgled, AF sty
A 23-g o183 o fx AA A WA At B
g oollzg} A 2 o] WA AL A3}
Ak elE¥ Fo A= VIAFH &I T4
E9351A] Jehgon, A AdfA)7Hcue-lead time),
AL A A& AR, 2B DA e} BAF x1F Apel]
AdlAel e gE5dor wlslge. 1E5L o
23 A7 g A AEe 433 A Ay
7re] eyt ddld fEBAT) ofd ‘x|t FAFelzh=
7P F7kelA A A 83 ApdelA A
wHalach &, FYe 3 UR I 2 JNS
Zglol AREly] sl Fool o) Azhgzie] &
ZH(magnification) Hche 7M4-& Adslgdon o] 7}
Ae F4aA A= A¥e viE A AP
2 oloiz|A] gm Az} F7oA FAE A= A
T AAY 2 AN Foe A e 74 @8]
A AL Aoz A AP HfFAA
+ glrky goke £ Qi olge] A FHYES
o]}t 2| Zale] WS Ao FHe} A AxHA
W7 HeES HAds] z3bse] gF5Hoz 2 e
24, Ay A 2asy Fold o3 DAPAY
o] Azt Fzte] &l o3 AYE AAlskes ARE
2t

Fo7b dogle Az Ay dsle] A g
A9} B Feolo & Alzbd AR A=y}l FA
. B 49 EA](property)ol HE F 7Rde] digi=

o] St} (Hughes®t Zimba, 1985 Handersond
Macqustan, 1993: Steinman®], 1995. Handy$],
1996). 3 WA ML Aope] W Ay & Aol
g & e g ARRe] PR o Folo] Fukg b
£rh= 39 =3 (general region model)olt}.
Hughes¢} Zimba(1985)= A4S 71&22 & 1
gko] wi Aok(visual hemifield)ell 2JIA F212 &
=3ty Fx H3E DR okl AAE A
258 A AA HE(stimulus probability)s =&l
g Aol FYE FE=IF ubed AA" B34 2=
o] gt ©A] whg Ajgte] Fo5 fxEslR] o2
of AAF As¥c} WS ¥yl =3 Fo

E AET 9T AlopfolMe AT AA] Axeh FA
§lo] HhS- A7te] dA S, wield 5L v A
ool 9 A3} FHelrb doltA wWwsted Fo &
Fr F9] AHe FAoz < HbF Aolel] 12 A
FAtxle] FodHog Aoty Hyusigch et
Aleke] BT Fo] &3] Hol slgAE AmE ¥
Aol 25 FYE FE3 AW o]% A}
el AR BAH ATl 7 4R3A| o] F4r}
5% 3L £ ZZ(neutral trial)ol »]3] st
o FE FE3F AR disld SARE rjES
44 A AR A" BA 2Tl igE
$A17ke) F¥ FZA(neutral trial)el w1 =%e-&
st (Hughes®}t Zimba, 1987). o] A#AE %
B 5L Fo Ayt Aok wbt Eide) AR
v 2E5Y 71E A disld =431 J54dE AA
atsde},

bl F WA JPHe F9E 7184 AHE F4
L2 AT WY Fo A} AMHc:s 54 9
A (specific location) ®&olc} o] R Fo
dqieilAe] e FAddl wel §F 71A] @l AR
27-¢ =22 st (Handerson® Macqustan, 1993:
Steinman®}, 1995: Handy$l, 1996). I & 37}A
€ 7o A3yt Fo] A FAE AAA 93
Falo] FREE dqud FFE e FA 2 29
e dAsiches F-A= =¥ (Eriksend}t Yeh,
1985: Pan®} Eriksen, 1993)¢]t}.  Eriksens} Yeh
RS Aoz AR 17 9 25° o Mk 4F
# mofe] YXF & el FoE Fxsla T AlA
FEs WsAA/A A AFES AAEEYE. &
Y A AFe] FolWE wdsled] 283 W
SAE 23T AFH FAE 53 A ATl
AN A7 28X 3 A$H} kg te] W)
o =3 SRS V1R T e T 4
Yol AAE AL FA BAER AAY B4
F9) 91 wicigle) ANAR 2pZol] gl wkE A)7ko]
Fo Aol AAE 2AFel Y wRE A)7ka Eds)
gEte A 28 B4 249 ukg A7 aFE2
2 A28 =8 AAE 58 For HyAes ¥
Atgle] AeEE7] dobe AR ddd HAFHAo= sl
A% AAEY. =23 SIS FALE 7 28
FHo2 AAR Gapgo] o|Fw Fof AL g
Aelg delsle W 25 98 sk B3 AT
AT F& dFMe Wl xFol A Al
Aol W7l A Exl A1 A= g

do dAr 4p

fu lo

N
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66 P QAAN}E] =FA A gAML E

o] WA= 2ich(Panst Eriksen, 1993). ¢] Z# & &
3 25 4= 23X 7T o gde] €
¥ 7S Adslgr

ER $1x 7Mde o 3 7R E F9 A o
oAA4E Fof Faprt AA3] Zisle HFHE Bk
v AAd  #Zx =¥e|ck(Downing,  1988:
Henderson®} Macquistan, 1993: Steinman$],
1995: Handy$], 1996). Downing(1988)2 Wl £%
9 A #HA] 27 FAE F AHZRE A
zZt 17 FE 70 79 AdA Al o wiE 9
g AuE A Fo Aoz Ne HAAFLE HA
AQl uzts #4xE gAsislos AN AFETL A
2le] 43 JkgE A FFel webd wizke wst
7} 2=k 9leS Y FHu. A AA $ES
zAs Adroz gl AFEe] €A 7 Wy I
AE AAR A3 B g FA9) 9] #dE A
2% e Wshe Fo AN HeA #E A
Aoz zrrzigon] Weet de Hy =AY A
= F9 2oz 2y 17 Ao AAE AT A3
A FAY Wz Ft AL =3¢
Henderson® Macquistan(1993)& $A1%H& 7€
2 izl Eo) of Azt 10° Q) M AEH o Y
Ao PA AFE AASH vz W FAAE AA
slgdel. 2Ee) Z1AF 7o Ades 39 Fo 2
AHE SAHE 71FEo2g I b Aok Y
Welef 2Hdle Aol olzl Fo AL FAlL=w
53 9l AF=Ey FHREE 4 5 29 Ax

v BAS siAlthe Aeoldith.  delA Ao dES
A FHPo g BYY} AR A AA HFES =
il 25 Al $RZA w7 o &w
Helol 75AdE Amugth A3 A 9 =2
F AA A A6l Fo FAPosyy FUR
AHele] AAd 2L B EX 2537 o] w1y
o} BE z157F Aukg-Eol o)z} glsdch =3 #4
o FAlgle] 9 Aoz ne] Aest HolALE A
Foll it AubEL AAAHoE Fasgn WA
7He Axldeg Zolslddct o] Ade F99] AHA
A A 23E ARk el o] =L A
2|8 AH43t Handy®} 19 FRE(1996)9] Al
QM= AAHAY, 25 $AFE J1FLE HR|
Fol 6 A Alof AbgkrZ siab wigle] QEH o
2 $Fo FHL eA o2 AAsidet. AAE =}
Foll A Wt Ee} WSAIE S A Fof &
HogRe AjHal Azld & HxAHQ uwztze

729} HhEAIZEY] £71E FAE

Fo F9e] HAA 7rx 2¥e) dig FA71 F9
Azbgel  FA  FR-FENY i 54E ¥
Steinmans 2 $5E(1995)8) AFolx= AAHA
o 2EE Fo BHLE HE Az 0 oA T e
o2k Azldl AMAZ} AE $F A (line motion
illusion)& #AFo2 AM838le] F9 =|4(attention
index) & A2 Fo A FAN AR
(perceptual field) F+Z& FAFez FAsGct
Fo] Aee AE &5 FAE A(nulling) A=
AE 7ld $% 4x(line phi motion cut-off
velocity) & 712 4ol F9 FxA AAl &
718 5] g4k (opposite direction)oZ 2| ZE =
Aol wlgolA Fo] fxAo]l AAEA UL A5
AR ulgg WZoan Aasdn. AR F9 A
e F9 Ao THE A AR 23 a2y
B "oy gaslAl E4E89e, F9 = @A
7} A9 $Zo AAR AG <F 4.5 oA 9 Alo]
AeollA vk A8 A7t cue-lead time)o] ZHoiAd
w2} 7|AA v} 238 Fhashe 3] TaAEHN,
Fo] Afe 9 & dolMde Fuy SdddA KL=
7IAd ez IEHGon] 258 o] ARE FAUA ¢
g) FE-AA Z1Ast S gREE T2 59
o] 3 BAolaln nmslgch F Fo 23 ¥
&2 AH(positive) Fo % F¥A FAXE 7}
Ao 2 %= g3k "l We ¥ (negative)
Folof} 93t A FHY-E s3] 22 (perceptual
field)e] ZAgch= Aolch ol2¥ Azl T A
gl F9 Ao Wzl A A (suppressive
property)ell @13 714 (Suzuki®} Cavanagh, 1997)3%
g o] shz Aoz2A Fo Aol Wl LA
e A4H A" 54 T2slede] DOG(difference of
Gaussian) @2} FA1RF B 7Fs4-S A4

Srolla] AR ulel o] Folof digk A Eei3tA]
A7E3} AAARA AFSel osd Fo FH ¥
LA A7 wizter) ZA"kge AL o 4 9o
ey o]yt a3 23 (Hughes®t Zimba,
1985)ell A wale AAE Aok UAF FGHelA
FAALE YA E 7R ohd AHAH 7Hi =3
(Downing, 1988: Henderson®} Macquistan, 1993:
Steinman®], 1995. Handy®], 1996)o}4 23h= A
Y Fo AP Yo o Furz F5E A
AR AR oMA HEL gdte TAR F
ol qlc}. o] FAloll i AHE dozd Fo F24
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414 T8 fuol g Alope] Az E W3} 67

151°

ol 8cH = L1
[+]
o BME ¢ mdnz
241

B3y
ar T N2

a3 1. 49 164 489 259 Yeist A4 AN

c2¥E AdE LRV A7 WFES 24}
2 W% Avie o] Yasd

F)ol 2ls) Azbge] WEPehe AT AHAIY
3 4R 1996)F 712z A7 RS Sxely
27de] olul’t F24 HAE /HEA dobrs] Sl
T 9 APe NS 44 SR 9
B3] HFE ohiz} Fool o3 Az URE F
o f= AHZRE Acld e} Fob wE Rashe
AE o Bsih =R oY Fh e AaY A
e AT Al 29 Byt =E
AN AHE 39 SE AL A4 F9) 4%
Rom Aol AR Az A WeE 7lE

F=(Nakayama®} Mackeben, 1989: Muller®}
Rabbitt, 1989:. Hughes®t Zimba, 1985, 1987:

Suzuki®t Cavanagh, 1994a, 1997: A4 494,
1996: Sireteanu 9, 1997 Yoool. 1897)elA F2
235} 7B =24 Jepd A9E 78R sigin A
3 Lot oSl oE wigs ox]9] WstE ke
e UzE AAE e, 7o fx &
Zo] 23 Fo| AY 2 For) frxEA 2 4
Agoz el dA=glel AlY 18 Izl A=)
Ao} rjel 2 WHelEE EAB] Y8 =¥ A
Zo "8 i 2AWE TIAZAYG. AYH 2= A
3 1o 2 2 Az weke AT A4 20¢ 2@
Aoz vzte oA Fof Ave] I B4
2 olxlF o golrwz} spglen A AA 714
#H 975 AEsste] AU o i3 EHE AR
sldel, RE AY F& 2AAE Aopol AAE F
A Aol Ak gAEolsit

HE 1. Foof st NATo UXAH Hst

el Feld] & Azt 7REst BB o
A G LS e AR 1ol ol w3tk AY 1614

£ SN FHoE A9 WAl Fo K
Aol 54T 7] FE4 Féd4 FAHE AP=

8 W3 AR VRPN Fo) A A A

Az 2y, 39 2y5 292 Y Huge
AFHzA o,

Y

mExt -

AAdista Ax|As it Alejetst il
A LA P o] Ao Aot =
€ IJ¥ake F £ EF 2AAH 1.0 o] A A
H$ At CSCS HISw A¥e 43 7Mdg ¢
3 dHer e AHAEL 4R Rk

X3 Y A

238 AAsk7] Y¢ Eizo FlexScan T563-T 20
2uelel 256419 4 9lE FIEE £ YJde
Cambridge Research Systems A} Az} 2= AA
7] V8G2/2% Agaldd. uhe-& <i™ulr] $isiA
zlge] AlgEglz 2] A4, wkg- glHe) J1E &
Age] 58 AL [IBM Z# 486 NS HFE
ols] EA=ct w1 shds 217 ¥l Minolta
19 3= ZA47l(luminance meter)¥! L5-110-& 7N
W& FBFele Adst] 2l ¥R 25634
718 A9 2% 33 AIAE Fasle AAsiych
Yzt A4 AT o8 Y H$AE 93k
Lafayette InstrumentAl9] olvh-% mA)ci7} ALg-5
sich. :

Agel 252 e Fodd APl 7 Eolrt
2eE AR 1024X768 HAEel el wuE 3
ol AA=EU  shdeld Bulo] 7lx)9] AHele 68cm
QAT Y & 3k(1 pixe)d Z7)e 1R, A2 2
F 0.3dmm oA, o1& Aoz shibshd 1.75
st 1 5% 2] 9% SRS 3E
o} AFotoll F3 wolrl A7 6342 + RYoR
A A= gt

AR 14 AR 2152 Helg A4 HAe o
1ol A= e}, F9) FEHE SAHE JFe=
5 Aofoll oz 2417 Agd AAEE A 2e)
7 A F A Helglnh XA 2T Fo FE=A9]
HSo| oz 90 |, 181" & 5 71 A=l AA
e g 3k FAelslr). Fo AYolMe= F9 #
RS 23] AR RH FoE freslgch EA
Ao e A Al 25 AA] AHell 'she A
ZEogx AT YL duaigich. ®A A gt
71e 71IMA AddAd AAE 93 2 WrlE A
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68 P AAFEE =N A A AL E

sgon, BA YL AAse Bx& 0%E S5
=2 4338 A,

MM AE

Suzuki®} Cavanagh(1994a, 1994b, 1997)= 54
o) Abslo] HHH vve(vernier) AE A A
o] BEX 25& FAlgel QAR 2N oAEY W
3ol wE e} AR Wl & A A
DAgke] Aalel & 98-8 vlxA] odghe) =3 A
Az F98(199%)2 79 fx A5E TP} RE
AY A3E dg=s) Hzkes)l FAR Al 326
ANFozd T4 239 g AHUsHA A8
Ak, gty Z1RA AN 2 HYAA Fo] K
Eglo] wr7b Aishe ASE H4AEE AAE AA
Aol 2H-" ¥4 25 gl 93E T2y
gutat Gizte XolE YA FELE BASI T4
A4 21Q HAlgol djjt e9-g wx|slusl s

Algo] Aat=]d spde] Fokol] SAIHo] AlAIE
100ms$-oll ' 3= Arge] Y FH-& ozl
o} ZA3gL 100msEet AA=E s Folo] 2-AH
o] Al ¢ 50msFell EA Aol 100msEFet Al
A=gdct. SA}AES Ao 2E o) FAAH F
T EFE AMSEl AAE ASE AAskge. #Hx
o 24 AT drle AEAPE addelA g]tezm
G250 27t gl wsdeh 9¥zke 34 2
Fo] Alg}xlz ¢ 5 s AAe olFAL AA=zR]
238 AHela B4 A5 wXAIHE B

90 ¢
80
70

g

- hjs
o kil
- nim
— hoon
& csc

(=3

#71{cd/m?)
-3 o
(=3

w
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