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AZAAE B Fo ARE BYgle] o
o5t o Eof, Hge =4 &8 B3
DS w, A FHols R AEE, A
b, AEE0] EAGTE A7 AW ERlste
EE AREL £ wol d¥EAR, dHE
AR BTyl Aoz AzHAE gt
oj¢} Z& AlZ AR ZTFE FHDY] 98
ANAAAE dA Hxe #HE FES A
g0 Agse F9 7AE AMETT

(Duncan, 1998; Kastner & Ungerleider, 2000;
Moran & Desimone, 1985). A|ZA A= F2] A
s FalA dA Rxet #¥dE FHY As

=
RS FT7PI7E W, AEHA] g2 AR
%, 2383 AEHe FoF2 HFsta o
F82 cnel W old@ TAL B A
ZAAE A F3xok dd AR sl =
S A5 o) F-SH(signal to noise ratio)S AJF
2 % Aot

XA F(selective  attention)= A]ZF B
& @ Wol P AZuT BE AZE wo
2 AdsA wED 498 795 9

= “
A fEle A=Y AR SAES 86
T AFe] BR AFAA Fe ] A
= A BE #Add ¢ UKTreisman &
Gelade, 1980). 181} AelA Fol7} 34 A
FAHY FR AT AUS fEIAE g
7V, BE AFe] W& AFES wE o

A Eoll ZEH AXNHE El= F

o WEAY Aolth BN P, 2012
Raymond, Shapiro, & Arnerll, 1992). & 7§¢] &

¥ AFo] A& 2 Al A|A|(rapid  serial

visual presentation; RSVP) Z:ollA AA|Z™H A
HA =31 =Tl tigh 33 2

HA B3 AS(T2) Aol AR As
Zfste] T22}=9] 2ol ofgA Hrh Fo
2 @ dbHoE T27k T1 AN o)F
200ms~500ms kol A HH LY T
T29] AA 7+Z0] S00msHtl AXA =H U
HEHo g 129 Huge AN FFoz JE
"t o] AL mE &2 550 A4

£ A% AZAAZY BEH0E BHAT

o
=
Fo gy @S HYse BUSe o

O:

S A9 99 dXikhigh-level phenomenon)
b3 A Ed(interference

A (working memory)o| A AF=
S 7o) 2 ol ol Zui @l B
A3ttt ar A 8ok Shapiro, Raymond, & Arnell,
PAATE, T A7 Y 719l

ARE 8% blN AT, ot 127}
T1 AAl & 500ms Fell AA=HE T2 A2
= Ao A 719} gl o} 1A

ol e Aol WART T

e A2 49 99 Aoz Apgske

=]
[}
&
Mo
N
e
N
12

(two-stage model)]T}. o] FEdloj
wEE, AL Eap AlZE AA] FeE AXEHA
d A= Are AsHez 3 WA 97
(A& "R WAl rapid detection stage)ol] =3
A dok sHAT o] ARESS F WA DAE
A3t GHAl; capacity-limited stage)ol| Al 2] 2] =
2 FusiEA BoR F4s A5 v
o] @A RHolM F WA dA= &l Al
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H /A= MsZTor 3o A Sy lxlE g

(=} o

53 T2 AR FA ARERAA Ha, 2 43
T29] Ru&L 7Hadith 9 7Zhuke] d4s
Arsls 9] RdEL Fo| 7] dido] 7]

| = ‘Eﬁ_
$7) A7 A2 WA wAdTGD 24
o A% w4 A7 AA B AAE gl
wol9)

A3
=
1 A $f(event-related potential;

N400 g2 woj7h #9

719l Fr7E o & =
H3 P3 AR 7o 2kl Fet AAEHUASG
(Vogel, Luck, & Shapiro, 1998). ©o] AH}EL F
of 7upe) @io] A7k, slvld Aelagn
o 3 AR 3] AL A2 Hge AE
oz ARt AL AxkE,

a3, 3¢ 99 EAlow-level feature)-&
o) guke] WAl e TAA ke A
T o) guke) aAe AWER ® gE v
do] 9o WA Ed(attention cascade model)S
ol gue) Wyl TRAeE gl slole)
& Aol o) WA= 9 99 Tl
A, A} BN 2o a9 4 54

= F9) U] @ge] 92 vAvkn 4

33 ¢)ukShih, 2008). o] Rdd] waW A=
AuE Fo
o 29 7|doz MY T Fo A
Hg e 259 3182 (top-down) HA A
g3 bottom-up) AA Gl SJeiM FFS T
=t A=9 sk dAS B AF0=
o AAH, A EACEE 9 Y

F iy xAbat A2

ZHattention window)S =3 A€

a KW

2o o] Qe
U SRR BE ola, 434 BRHe
A ANE ATl AN AN AFE W)

wegle W deh} BYHoR A oy
g oul@th T2 PR AW A4 )
oo §% A W) TI FRI A

So ADHE B kA
3}, 7o) Zhe) @yl WAL ey @

43 23

uj
A2 5 A9tk A, Chua2005)= o)
AoH FAES T, T2, WA
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shaalalatsix| : olx| U A

Zo 8 A3ttt 2= Ti WA= o
HI7E AE g2 AR 2 JAA T2 e
A T29] RIS AAZCE WA 7IH F
7kl S SASIATHAR 3). A%e T2
o] giu7) 9o zuke) Ate] Hr o} BAol
BHBAE Zete As BT oA
A T29] thHlZE Frbeld 7o el |
gol FAadtte Aotk o]

Aol 519) Ao EAE AR Fe| 7kl

[‘

ol FTs vk AL AArET
SHAIRE, ohel 9o SAo] o ) d
ol FFe vR & e AE BolF 7
T A7 AHEL BT 549 TS W
Agr Fo| Ao L MH7Hs3lth shihe}

Reeves(2007)2] Aol A BFAHTL, TS &
A9 E v WejAte2 FAE AR AT
S35 defa=e] MaErt 95k7] widl
a5} AT AWt AARE Fo) AE 7S
of ofa] dojxl AY 7hsAo] EAgth
3, Chua2005)°14 AREH E3EA=3 s
ApFe wE EXGAR TI, T2, 283 el

A2 YUzt BE Pghe ok ohje} B
A2} WelAe] g Aol A 65.7%)

S 129 el P gaATel
ERXTHAY 3). o] tiwl Zol= 2914
298 FUF 50l EhNakayama &
Mackeben, 1989). wWetA| ©o]59 Ayt F9
ol dojF AFRIA T29] AR wiol
ol A1A BEHsitt

rd g1z

=

B = RN o

CORESA Y

E A3ty £
AdTe FAL obd AARH AFE TI, T2
A WA= R *}ﬁs}ﬁiﬁké‘i 1, A3

2. SRS WA= A= WeE
:r"—E— ‘:} 22 ”‘Zoﬂ «‘—o}~ A2 BEE
o2 AMEFORAN Fo AE
= 75?} %‘iol X]-:LQ] HAutoz o] zhal
T AeA AHE AHRY
ooz oA F9
#}= wiAsy] fste] Tixh WA= o
TN Aol T29] tirlvhe W}
Itk FAFeR, & AFelAE 129 ]
137 W29 el Rt =AY S

W@}j 1, *E‘fzﬁ 2-1).

1S ARSI T29] oie] wistel] o}
g} Fof 2] o] BHAlEA AFE A
HE3 A QA Fo a3E wjAsl
A SATHAER 21, AF 2-2). wHeF I F
of b, 9] ®isk AA7E 94 F9
£ - E3l2E(Watson & Humphreys, 1995) o
HZ7F =AY W A BF T2 480 =
ofxof gttt
B dA7E e guHE o 129 A%
T2 AQAAoE WIAIEA T2 AlF
T Riglel] met o] 7] HErt o9 A
AduEsitt 7 7R °E #A
g2 FA e #2 #FA AAE

F=7b TL, WA=

o

o

IN
o
QL
rr
N,
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e A5E ARESte] 9o el @
OP"S{E} HA= B8] ASEe
A EolM F EEATL, T2)¢]
& A Btk 43 19 Exe=
e B2 FAME Fo k]l #tol
A=A AR5 AuEE o3l

Oi
o

PAES
B

_L|_4 0_1_4
FXL of
B0

(=S P

.

ARt e S 1gel Agel A7
stk MBS 48 W AN A4
sh3 Aol Felstdn 4P 2 A4

2 %A ZAYT. o5L BE Ut FL 1
Bl Aaelgion, HAH AaAzh

4o RE e QA
H

Al
&9 93le] S90S o} o] FolHth

717 AY AFY AAGt WS 7152 Matlab
I} Psychophysics ToolboxZ A|2+E T 135
B35l EA| % tHBrainard, 1997; Pelli, 1997).
A58 o] ApgkdE Fdol A FARE 85HzS)
23 21902 HW CRTEYE A4 = ok
2UH9 Bl AgsEd s
olu}-8l WA tf(chin and forehead rest)ol] &<
nAsaL, Frkakeh EUEeke] A=
90cmo] 2Tt

ME  AZe A4y Aol A3

TE 0°FF WEh, 45°, 45°, 90°FH P
2 o]FojHT. EEATL, 129 W=
+45°0] Q3L Wi AF=o] W 0° 2 90°0]
Ak W= HeE 3 A1F elA &
g FAHoRE AU A5 A7 Al

N

o
| (RN Ty

1.22°2 3} Fgoll A=A 259
FIFE 10 cpd(cycle per degree)©] ATt
=9 drlE Bo o FgeiA xde7]
s HE 2"Y7 7]H(bit-stealing technique,
Tyler, 1997)2 o]&3ted 1792 ¥7] GAE A
Aeith AAHRH A5 $)/dphase) S B3
A FAHAT A= A st
(51.34 cd/m?o]l A A5 AT

N

M7 oels Aage] AT SHI
oh AT ol pEe 7 A 9
e FE W AN G F
M 52 g T T2, ael3 )
Ao el FEe PF T Ade

N 22} A)zE A oA, Tz T2 Akolo
£A2 YA 2ol ArE Ao AAF
FL& 2~6(240ms, 480ms, 600ms, 840ms, 960ms)
ojdtt. & BF2 10487 iRl FE
A AR FHoE FHHACH, 36H v
Algete] F 3604158 B AFo] AU
A7 TI Bago] 75%0)d¢] 2 w7t

2 207302 FAE AFAHS 2
A REL F AR A" A
ZA7Vskach A WA AR e 7 7R9l
HEZ AZEY 2=l gigk gib] 98 A3}
Aok di¥l ge HZop AAH F )9
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sH24l2|3t8(x| : olx % M2

— =

QUEST(Watson & Pelli, 1983)5 ]85}
itk 54 PHS oS 2t 100ms

24 AFEC] A& &3 A AN o R A
5
ANEE F Fel 2ARL, 24 1F T
2

b HIIH T, T2, Al WeiAES E3ste]
% A ARFY A=l & Al oA
9l AAEJTE AT A RKstimulus onset asynchrony;
A SOAE 120mso]|t) 7RIS 0] AHo]2 ul
= ST AAEAS A7ES] HA & 2 ) Aldgo] AFET. Ao~
WA AN AR A4S0 AAE wE g ol A FYod SAIHC

. )

il
r

Bekske Zolgleh caoudle] A 300ms B AN 57 B 53
Aol Y@ oyl de A7 SHaEn o BeATE0] wAHos ANEU. TI

>
_1; of
L jﬁ
_O‘_4

=
y =
w2

W g 243 Hol sE & A% &2} A7 AA WelA) 4~ 9

th FAAE 3o UmA o] AAET T2 TIAA o]Fe] A4A
o

R A
rr
X

Aol tigk thul & =AU W Al 2HC~6 W AAHAT FrRRES]
Al eMe A7 Rk 445089l tig SAlE Tist 129 W9E SMYE Bashks
gl 98 WA =gsda, Yux At Aotk WHAEE HRAFY W7t -
e -4oRde dd el 9 WA ek BeE BAede $4 7 e =9
etk 7 Bele] W uel o s

28 Feoklth AR 120 A, 240

9

A

& o Yu +asekn BvE ASdE £ )
¥ e

H o AE Fol 22 Y] FAARRE THET

Il

J8 1. AE 19 R XY HEs T T2 Afofof] ASAKR Fe| X[oiES 240ms, 480ms,
600ms, 840ms, 960ms. FEAZ(T1, T2)2| Hiel= +#45°, HaliA=Ee| Wel= 0° =2 90°.
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CHAE | R3] NsZet Fo| Zstel Bal] Dkl Ha

a9 2& Tio] A3 RS w T29
AEES HFa YokT2|T). T1 B o

g AgEe tHle FFEEKL100=.000, p=
1.000)3} AN HX(R4,400=1.952, p=.121)°] &

: |

Aol =RTHM=94.81%). T2|T1d]] th3+ wHE
34 Wg 24 29 2D Fx wet )
259 AEggo] FAHLRE FovlsiAl W3t
39 THR4,40)=19.154, p<.01). o] A= AA
o] #ow Fggo] FANL Ao Ao
Aetgo] A oAt AL HoFEth 1

g div] FFe WE ZINKLI0=1.737,
2179 tHl FEH AA 7ol FoAtee

SAHCE frou|etA]  FUTHRA440)=1.273,
7200 A% 19] Ak A% a3} A% A

Al EQE AAE BE A= tinlyt Fdsi
W, A=) oiHleh #AIQle]l ded e o
| FAlAE Fof Zukel o] Bt
A ARG

A8 164 TIF T2= 4599912 A A
A AZolet AA AW AuelA Tizt
T29] W97b +45° 5L 45°E TSI
&3 A7 AN FolN ELF ATl
ANEE T WA B8 AN Ao
o] & ¢ A thKanwisher, 1987). ©]#3F &
WHE Wl (repetition blindness)o] &l g}
Hakel siefohde] Tz T2rke ®arst
A5} el W e A% wA A7t
Al ol ANEHAY BE ASS HalsH
THChun} Potter, 1995). ©]2]3F z}o]Z <5
A9 1014 Tizk T29] L97F L] WE

N

e

[¢)

DA e o
ru[o Lo A

o

{0

J\-} rr

=
O
nw

}‘

rshé

>

100 [
90
~ 80 r
k)
o
o
RO
70
—-T1C1
60 F -m-T1C2
——T2 C1
-T2 C2
50
2 3 4 5 6
pafl

15| HnEls of T2o Mg
AR[2(C1)et FTIRL JHLIQ| °4x|*402) 2F U=

bSPSES
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of ¥HE o] Uojyts rpeAlo] vtk 1d AIB] 0
ok B3lal A3 104 wkE W g9

BhS 7sAS AvEgit) BhE oo o} A% 219 Exe o e g 3
B AEY AL EAFoR foWd oA T2 43

7ol
ZFo]7h QAATHAL10)=.002, p=970). ©] A¥} oWl &S v]HEA E‘ﬁmt 740191@ T2
E T13 129 W7} BYsitgts gk do] o] Al u}
HAEHA] reths AL HojFEh Zolghar
A3 1914 doj A= 19 9
oM AYHE @&t W9l A 24
Wi ofs JFs Leve 3
(Josepho} 19] &
el dito]l 222 Folo & A%
Gl

!
©
T
=
o
o
W
o
M

Fol wste @Y7 A8 20 129

s RS 2Aste] A5 @Al Fo EIR Axsta 3 9ol Ay Bt
Zrk) Aol oW 9P mAEA AWE a9 RS 4% B} BN 24
gket 3 Agel BT Ahe) BH3 A

=
=28 2 Aol Adoller, AR AAATY
7Featgtt & Ade RE dake AAgt
A9 12 TL T2, 23 PSS o 3 #E9esle] $es To} o FojHt
=

A7 S W) @<= e "A FAl =

Fo) g ol WAT & Yrke AL J|7 A9 19 599
H

38
o

AFAE A7 204 TIH WaEiAE Y
s FYsH “17 PFMH T29] ﬂ1 Mz AF 2419 Ase oL Wes A9

(T2)9] A5 A7t F9 78] &g o' o] e W ©AAH  HH(counter-phased
FEFS wXex AHBEogn Fo WA X mnnenS F3 WHIsIELh = A& &3 A
4S5 AFstad 3ok g 09 g2 4 A B $A AXE AAEY A=
FAED 20k 2 FA FAEE 2225 FHolo] AAE AARY A=

olgsted dg= Al 180° Zpo]7} wtet.
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AN

=

| A=9| MsZ=Tt

A unlel A Adage] AF] HHMA0]S]
of. T29] div] £ 7R 71919 FA|(C,

7 ALY HRFc2), 2Ear FERE A
1 AAPFC3)9 Al THA] FES ARESHA
o T A9 dHle @ FFEoR
VAT AAFFEL 2~50240ms, 480ms,
600ms, 840ms)o] ATt & EF-2 12A]3(37) 9
tu] FEle A FHoE FAHUS
™, 36¥ RHE Alefslo] F 43241809 B AY
o] AAFAE F7MAELS TI Hilgo] 75%

olao] & uwj7tA] 204302 TAE AFA|
3 AAEAT AFAYL 3E=S 2935}
A= %9t

A PSS 49 13 AR T A
Moz FHE AP Adsdc A WA
ARNN B AR AR A
g ol e g 1% FAS PHoR =

Aoy F aA Ade] AAE TiE

2
[e)
=
o
R
=
=

100 [

90

80

(T2]T1)

o
o
RO

}

70

PS

60

50

A= tiuzE g E gl T29] diRlz}
AAH ez ks AAHNT= He A9
stare AY 19 dapel stk

{1

O

24 R =9

a9 32 Tio] Bgs] HuEAS w 129
AEEo)tHT2|TY). T1 B tigh Feso
137 w72 giBle] F(R2,20)
=2317, p=.1247 AA HE(R3,30)=1.579,
=215 AL ERTHM=90.49%). T2|T1
of tigh wHESY Wy 4 2y A =
of wet ke JEgo] FAHOE {9
H)skAl 3t THA3,30)=3.247, p<.05).
A= A7 19 Adet FUg Adoltt T2
o] oyl ot VA AgES FAA
o= frofustAl WA F ThR2,20)=7.884,
p<Ol). TAHCE C3 ZANA T2 Hilf(A
A 29 A, 84.63%; AA 39 AT, 85.11%;

43

o]

A~z
T

\ —&-Cl -#-C2 —8-C3

Jgl 3 Ag 2-19] ZDf Ti0| H

ol
H
[
m
$Q
mjo

4 5
X
o T2o| = ALY, CO[ORE, ARY Z4Z2
9X|2(C2), J2|1 EIIR} JHelol AX|4(CY). 2F U= =
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A 49 AL, 871.67% AA 59 AE,
86.23%; A W9 AT, 85.91%)°] 7V =
ka1, C2(77.91%, 81.04%, 86.51%, 81.92%,
81.85%), C1(71.85%, 73.86%, 76.06%, 83.32%,
7621%)% A4E AWEQ] T2 Higo] o}
Atk iRl S AA 7 FEAEe F
AXe R Fon|atA] &} THRG6,60)=1.839,
p=107). }A|RF AA FF HE T29] tin] &
ol We Fo kel Aol Akel7t USle
A AFE ARE 27, 129 AsAETr F

of Zure) Aol YL FAHE AL P2

o
i)
>

H
Lo
2
fol
oy
k1
o
AL
>0
tlo
£
Qo
—
[\

A& A=t 17 e 2% AEe)
1S m(C)RET A 3(£10)=-2.26, p<.05)
19 A10)=-234, p<05)H 9] 7hure)
o] B ZstAl uEelsth ¥hE T29] A%
7b Tz WA A% AEH %
(€3), T29] A% 757} T Wa a9
et YIS HCRY A 2¢10)
4.13, p<.05)°l4 9 7]l @A4de] o of
Al YEbT

Q

1o
; |
rul

et fooft lo
W

o

> e oY
fol = k1

AY 2-19] dde 39 999 SAE F
o] 2l Aol dFE vHvhs Fo w
A AT AE 21904 A= gEe
ol 29 A% Bwrh BsAE o
A ol st 129 s FEIE o)
AW Fof 2] @l UMt RS #
A A o] Avke ERAST)Y
Fa @Al sttt 2 71 &9 T
3 AN A7 3E5E ThsAol woHA

(Shih, 2008).

Al
=

1%

2-2

A 2-1004 ARHrH A=5E ARk T2
o NE Zme wE Fo 7] A4S F
Akl A9 2-1004 IS HAE 4
A A=) B94595 BASE Aol
th Ay 220ME B2 @A FAEAL, &

i
e olgstel Y 219 FHE A3

Qusletag sl

ol
=

W

IR At tiskdAd 6ol Aol

217 88 15 BUskac

AME  A=FE Helveticad] 2] JEAZ H o]
dupyl FASH 2AEeldd. Ak 2t
o] HF AVE 47 1.63°%2.09°9F 1.31°%2.09°
o]t} 7152 F(gaussian noise)©] 1.9° *1.9°
2712 AFE Hol AXNHASG M2 A
RMS tiHl= g 3.8%0] At Hlzg B4
EAEB, 1, 0, Q 2% AEO, 1, 5, 8)
Aol A9l aksint

d

O

Mo 1o 1o
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M | R3e| NS T Ztel Bal] DKl %

A iRk AAdag)e] AF e FZHAAIA
o} T29] Wi¥] FF& At Ay 93
#2(C1), 28l 7k AHR1e) JA*3(C2)9 F
72 Agstgnh T AR o
HE= Cl #5282 1AHAY Ad A=s 7
(85ms, 170ms, 255ms, 340ms, 425ms, 510ms,
595ms)0l ATt g+ BFE 144137 tiH]
T A FHOE FAEHILH, 36
HEE A)3Ete] & 504A]3 9] B AFo] A
A5 PAEe NP 749 2

S AR ke T1 Bilgo] 75%
% 85 TL Bago] 75% 70 o5 o
AFA S A8

7}A]

\_

Al
Eay
H

il

rfl__‘dl

)
N

A WS F Ades 748 49
Algstant A WA M= 7kt i
B2 e oY 39S 2tk £7)
= A5 A AAEJEL AT A
£ A2 Ruse RoUh £AE 100ms
b AAHAS. AAE Akl wiH] o
Zrol AAE F 7§12l QUEST(Watson & Pelli,
19835 ol-&ste] ST F WA A
A TR FEASe) duElt we 4%
oA T29] tir|7} AAZ R Hslsl A
Htks e Agsune 43 19 A3
=939t SASEEAH T EXE) A
|Ee] A& =3 A AA e A
HAuok T1, T2, 22 WS4 X3t
T 16708 AFEC] g AW WA A A
o A AlakE 8smso] ek F7EAEC] 29|
o)z njg FEw ) Alfsgol N ATk 2

(£ off

Azt AL el A s ~7HA
2 AAEHAT T2 TIAA] o] %ol A1~
7ol webA AAHJAS FHAES dAl=
T13} 128 2AE SAHE Husks A0l
ot

9R)e] BHAHO

/ﬁ|
A rHAEe] BEEAES Bag =
FAlEte] AT AkEe]l £ 53
Aol AAE £A4E 9 A ExRATE B
ske7] woltt SRR 3
FABHA & B4 2RE FA¢
A Aol Aol FYATE T1 Bl
03 AL gHlY FF(RL5=16.158,
p<053 AA HE(K6,30)=7.653, p<0l)°] u}
gt BAACE Foug o]zt AUk thH]
o} AA T AeAEE FAXSE vt
ATHRG,30=6.135, p<O0l). ©] AFHEL T29]
Hl7} TIE 220l A Tio] HI&)
AHoE Ee IR PR e ]
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The effect of signal strength on the attentional blink
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The attentional blink (AB) is a high-level phenomenon that is known to occur due to capacity limitations
in memory or limited resources in attention. Recent studies, however, have shown that low-level visual
features such as the bottom-up saliency of a stimulus can also influence the AB. In this study, we
investigated the validity of an attentional cascade model which is based on the assumption that both
working memory and bottom-up saliency will influence the AB. More specifically, we manipulated the
signal strength, one of low-level features, of the second target (T2) and investigated its effect on the AB.
In Experiment 1, we were able to observe that a simple orientation detection task produced the AB,
suggesting that the AB can occur even for simple orientation stimuli. In Experiment 2, it was observed
that the amount of the AB was modulated by the signal strength of T2 both in the orientation detection
task (Experiment 2-1) and in the digit detection task (Experiment 2-2). Through these results, it was
shown that the AB can be regulated by the signal strength of T2. Furthermore, the result for which the
effect of the AB varies depending on the signal strength of T2 supports the validity of the attentional

cascade model.
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