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1.1. ．  

 

g Do c

C え D e

C D ．iD

． C D I I i C I I

a D e C

I g POP D あ c C

i iD ・ D ー a

， ざ c Ce D e

・ Ce e DKlein & Lawrence 2012 D

iD t D

e I D a ざ

i ± i C 

． 50 t I C。 2

D i t お e aC D

） g i g

i c D i e

rt Ce ， D± e t

De t c i r Style, 2006 C 

D ． ．

． Do s ． ．

ぜ g Cう ， dichotic listening task D

． ぜg Ce ， D

） g Ce D１ i

I e CCherry 1953 D c

） g e.g., a

D e i Ce D c



g e iD ．

e ． CBroadbent 1958 I i

Ce D I D

．g g D g

g C 

D ． i g t CMoray 1959 D

c ） iD

D 3 1 e e i Ce

D ． et e iD ．

Deutsch & Deutsch, 1963 Co D ％ e

t e c Moran & Desimone, 1985 D

e Moore & 

Zirnsak, 2017 Ce ざ D おg c

． i e i C 

， t え g C ，

i i g Posner, 1980; Posner, Cohen, & Rafal, 1982 C

e D 「 ） g そ l i

D Ce D

g C i

a C C あ

う そ C D あ

a D

あ a ％ Ce D

i

g D i

i g C 

c g D ． c

g g C

gm C ± （ D i そ c e

e D ， Ci iD そ



， lD ± （

％ Jonides, 1981; Lambert, Spencer, & Mohindra, 1987; Müller 

& Humphreys, 1991 Ce D l

g e Ce D i

e D C 

． c i DPosner 1980 ， D

t

g C D ig

i i Co D ig 50 % D ig （

ga D ig

a t Ce D c g

e Leber & Egeth, 2006 Ce D t gm

e D C

D ． C 

rc aD ． Ce e

i D ， ざ

， t g Egeth, Virzi, & Garbart, 1984; Green & Anderson, 1956; 

Laarni, 1999; Theeuwes & Van der Burg, 2007; Vickery, King, & Jiang, 2005; Wolfe, Horowitz, 

Kenner, Hyle, & Vasan, 2004; Williams, 1966 CGreen & Anderson 1956 60

I ） iD o e ） g

e C か g Ce D i

set i

i non-set c C D I ） g g

D i

t Ce D D

e i C

D a a i D a

o Maunsell & Treue, 2006; Rossi & Paradiso, 1995; Sàenz, Buraĉas, & Boynton, 

2003 CRossi & Paradiso 1995 ， D I

i D I t 3



(

1 C D I D I き

t Ce D e C 

 

1.2.  

 

D e

D a Chan & Hayward, 2013; 

Eckstein, 2011; ち 」D1996 C a t

C Dく i D I g a

i i i C

D

． e g C 

， t D

e g C feature search D

i t g C ，

D ） g C

conjunction search D i t

g C ， D ） g

Doi Cう

「 ぜg C ） g

t g C

D l D

Ce D N D

g C D D

iD Ce D

C 

Treisman & Gelade 1980 ＝ ぜ iD ％

C ＝ ぜ c

C t e

e D g C ＝



)

「 e D g C ＝ ぜ D

D D g D

g C D

i Kahneman & Treisman, 1984 iD

「 e D

ご C 

＝ ぜ D g

i e i C ＝ ぜ D

e g D

c g ち 」D1996 C D

＝ ぜ D 「 g Do

g Ci iD

ざ e g Wolfe, 1998 De 「 ＝ ぜ

Chan & Hayward, 2013 C 

o D gt

i t g Cave & Wolfe, 1990; Wolfe, 

1994, 2014; Wolfe, Cave, & Franzel, 1989; Wolfe & Horowitz, 2017 C Do

ご g C De

c i Ce i

g C e C 

e gt

D g Baluch & Itti, 2011; 

Fecteau & Munoz, 2006; Itti & Koch, 2000, 2001; Katsuki & Constantinidis, 2014; Koch & Ullman, 

1985; Ptak, 2012; Serences & Yantis, 2006 Ce D

Figure 2.1; Vaele, 

Hafed, & Yoshida, 2017 C お ご g D（ D D D

g D ー g Ce

g Li, 2002; Zhang, Zhaoping, Zhou, & Fang, 2012 C e

i g ー g Ce ー

t g C ー Kustov & Robinson, 1996; White, Kan, 



Levy, Itti, & Munoz, 2017 Shipp, 2004 g Ce ー i

D gt g Ce

Purcell, Schal, Logan, & Palmeri, 2012; Thompson & Bichot, 2005

g Cee De t i c

winner-take-all C 

 

Figure 2.1. Model of visual attention (This figure is modified from figure 1 of Vaele, Hafed, & Yoshida,  
2017). Priority map integrates bottom-up and top-down factors to determine the locus of attention.
Attention is deployed toward the location with the most activated area in the priority map. This  
figure is an example where observers have prior knowledge that the target is blue.  

 

g e

DBundesen ぜ theory of visual attention: TVA ぜ

Bundesen, 1990; Bundesen & Habekost, 2008; Bundesen, Habekost, & 

Kyllingsbæk, 2005; Bundesen, Vangkilde, & Petersen, 2015 CTVA ．

i ぜ C i i

x g g C 

 

 ν(#, %) = ((#, %))*
+,

∑ +..	∈	1
 (1) 
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1 3 g C。 1  ((#, %)	 x

i i C。 2 	)*	 x

i i Cw

c C 1 。 3 D x c S ） g

c i Ce c w D

Bundesen 1990 i C 

 

 +, = 2(
3	∈4

(#, 5)63 (2) 

 

ee D((#, 5) D x R j i

i C63 j pertinence i C ， ざi

C D

i D a C 2 g D

c g C D g

	7,	 3 g Nordfang, Dyrholm, & Bundesen, 2013 C 

 

 +, = 7, 2 (
3	∈4

(#, 5)63  (3) 

 

3 c

ざ g e Ce DTVA

c g D ．g C 

D D

t g e ぜg C

D D

o a ぜ g C

D あ

C 

 



1.3.  

 

D t あ c C

e 〜 1 Simons, 2000; Theeuwes, 1992 C

Theeuwes 1992 ， i CTheeuwes 1992

， D g か iDo

e C i D か rt C

D s 1 rt Ce

あ ， ざ e.g., 

e D e C i i

t D ． e Ci iD

D i ％ Ce

D ． D g e

CTheeuwes 1992 D ー

c D i c ，

i i C 

Theeuwes 1992 ー iD ー

i Cか s 1 ー D ー （

i s 1 か c Ce D

あs g （ C D ー （

i ％ t Ce D あ

g D ー （ o

i a e i Ce D ー i

D l o ー g Theeuwes, 1992, 

2010; Theeuwes, Olivers, & Belopolsky, 2010; Van der Stigchel, Belopolsky, Peters, Wijnen, Meeter, 

& Theeuwes, 2009 C 

Hickey, McDonald, & Theeuwes 2006 N2pc ー

c e i CN2pc D ） 200 300 ms ）

％ e Luck, 2014a; Luck & Hillyard, 

1994 CHickey et al. 2006 g ，



i C i DN2pc

t g C D

N2pc g N2pc ％ Ce D

g ー g e i Hickey et al., 

2006; Hickey, van Zoest, & Theeuwes, 2010 C 

D ．

2 c Theeuwes, 2010 C D

ご g え C D g

． え Ce D ．g

g i Broadbent, 1958; Treisman & Gelade, 

1980 Cee D D g

ー C 

D CFolk, Remington, 

& Johnston 1992 き iD

i g contingent attentional capture i C

D1 i C D4

D1 rt Cee Dう

あs 「 ー C ， 2 き t

C ， D 4 s 1 i XN

=N C ， D4 D

iDo XN N t C D ，

g D ，

g C D ，

i D ％

t C ， D ％ t

D i Ce D

ー a t g c

g Folk et al., 1992; Folk, Remington, & Wright, 1994 C 

i D き

i き similarity effect Ansorge 



%

& Heumann, 2003, 2004; Becker, Ansorge, & Horstmann, 2009; Ludwig & Gilchrist, 2003 CAnsorge 

& Heumann 2003 i ） g ， D

D き i

Cき き i e.g., か

か C き rt

e.g., か t C D

i き き t Cee

D ー き き Ci t De

i ± C 

e D ー g Do c

a ぜ C

Do

D

Awh, Belopolsky, & Theeuwes, 2012 C DAwh et al. 2012

D Maljkovic & Nakayama, 1994 D こ

Anderson, Laurent, & Yantis, 2011 D Chun & Jiang, 1998 dD

e ＝ g t g Ce D

g C D

ち 2015 D c

ぜ i ＝ e iaD

e ぜ ー ざ う i C ぜ

D ー iD

i Lamy, Leber, & Egeth, 2012 Ci t

D ー う t g

C 

D

i t e g C

I （ ざiD

I ， ざ

ざ Corbetta & Shulman, 2002, 2011; Corbetta, Patel, & Shulman, 2008; Fox, Corbetta, 



%%

Snyder, Vincent, & Raichle, 2006 CCorbetta et al. 2008 ，

， i C

D Doi し D

t し

t I C Dう

う t し D D D

し t I C

e D C

i i Do 〜i ae g Buschman & Kastner, 2015; 

Miller & Buschman, 2013; Ptak, 2012; Yantis, 2005 CBuschman & Kastner 2015 D

D c

Do お ±

ぜ C 

aD

i e I g Connor, Egeth, & Yantis, 2004; 

Melloni, van Leeuwen, Alink, & Müller, 2012; Ogawa & Komatsu, 2006 COgawa & Komatsu 2004

ia ，

i V4 I せi Co DV4

i Do ia l

i Ce D g

t I i e i Dう

e i C 

e s

ぜ aDう t D

s t ぜ r C D

aDう ，

i D c

Co DFellrath, Manuel, & Ptak 2014 ー ざ

i C e.g., i I e

Go/No Go ， i C D l



%

） g Cee D t ー D t ざ

g C ー 49 cd/m2 D ー （ 9 

cd/m2 rt C ざ き i e.g., D ざ

（ t e.g., か C D

ざ t D ー ％

t C 

Fellrath et al. 2014 ー ざ e D

i C riD

D ± ％ D

％ e t Ci i De

D ー ia ざ s i ぜ

， Lamy et al., 2012 iD r e

C 

 

1.4. I  

 

1.4.1. I ．  

i D

D t g Ce

D e t g

C Dく c

く r C I c

D I I gm r Ce

I e g

C 

I iD ia

r Baddeley & Hitch, 1974; Baddeley, 2000, 2012 CBaddeley 2000 D

I D I I

3 g i C o

iD C



%

I D あi i

aD i

g Cowan, 1988, 2008; Oberauer, 2002 Ce あ D 「

t I 1 o 「 C 

I え CLuck & Vogel 1997

） iD1 ， ） i C ，

D s 1 c C

e ， C D） g

4 t D） g o

（ i Ce D I え 4

e i C De え e

Luck & Vogel, 2013 C 

I ざ Corbetta & Shulman, 2002, 2011 D

e I I i C

Gazzaley, Rissman, & D’Esposito 2004 t m ，

fMRI t i e D D

I ％ C DLepsien & Nobre 2006 i

s i a retro-cue D I

i e D I ％ C sD

c e g c e

I g Kiyonaga & Egner, 2014 Ce D I ，

， i ％ e D I

Gazzaley & Nobre, 2012; Ikkai & Curtis, 2011 C 

e D I ％ Do

i C e.g., し

． i D I i e.g., 

i g e Ci iD a I

ざ e i Awh & Jonides, 2001; Awh, 

Vogel, & Oh, 2006; Chun, 2011; Theeuwes, Belopolsky, & Olivers, 2009 C

i g Hutchinson & Turk-Browne, 2012 C I



%(

う D I e D

I e C 

t ．g g Atkinson 

& Shiffrin, 1968 g D  e

Desimone, 1996 Co D I ， t r

CKaris, Fabiani, & Donchin 1984 ご ） i ERP event-related 

potentialG ざ i C ご gm

Co D ， g t g P3 g

t g P3 t Cee DP3

ざi ± え Polich, 2007 CP3 え

e De ± え ，

i e i C DP3 ％ P3a

％ P3b Polich, 2012 Dee P3

P3b i CP3 r し

g Soltani & Knight, 2000 C 

D I i c

C Do I

target template I g Bundesen, 1995; 

Bundesen et al., 2005; Desimone & Duncan, 1995; Duncan & Humphreys, 1989; Vickery et al., 2005; 

Zelinsky & Bisely, 2015 Ce D I ， ざ

c e C I t D

お sD i c e C

c お Do D

．g C

e Soto & Humphreys, 2014; Soto, 

Hodsoll, Rotshtein, & Humphreys, 2008; Woodman, Carlisle, & Reinhart, 2013 C Soto, 

Humphreys, & Rotshtein 2007 I

e C ） g D

e ， C ， ） g

D l iD



%)

o ， ） g C D

I i ， i C ， D） g

o Cee D ， ）

g g C sD

D

Doi i あ

c C D あ a D

あ a t Ce D I

g e i D

memory-driven attentional capture Hout & Goldinger, 2014; Houtkamp & 

Roelfsema, 2006; Olivers, Meijer, & Theeuwes, 2006 Ce

Downing, 2000 × Moores, Laiti, & Chelazzi, 2003

％ Ce D I g

i C 

rc aD 々 t g Balani, Soto, 

& Humphreys, 2010; Grecucci, Soto, Rumitani, Humphreys, & Rotshtein, 2010; Soto & Humphreys, 

2007; Soto, Rotshtein, Hodsoll, Mevorach, & Humphreys, 2012; Wilschut, Theeuwes, & Olivers, 

2014 CSoto & Humphreys 2007 e.g., 

e.g., “red square” i ， e

C I i D ， ） g

e C D

t Co lD ざi ， i

i Ce D g rc a

g i CSoto & Humphreys 2007 g D

e i C

e D × e

i C 

e I i e i

Ci i D t g ， i

g Olivers, 2009; Woodman, 2013; Woodman, Luck, & Schall, 2007 C



%

Woodman et al. 2007 ml

c C D

i i i C D

D i i ％ t

Ce D I g ， t

Ci t D I g

e C 

 

1.4.2. I  

Vogel & Machizawa 2004 ERP I ， i

C ） iD 「 l

g ） g e Ce

I Gratton, 1998 C おg e.g., ） g

i e D

D D e

D2013 CERP D ） 300 

ms CDA: contralateral delay activity g Cg D

i t CDA a e i Ce

DCDA I i e g Kang & 

Woodman, 2014; Klaver, Talsma, Wijers, Heinze, & Mulder, 1999; Vogel & Machizawa, 2004 C 

CDA g え う CCDA

i t D g D i

McCollough, Machizawa, & Vogel, 2007; Luria & Vogel, 2011; Woodman & Vogel, 2008 C

Machizawa, Goh, & Driver 2012 gm ， Do

i C ， D15 Fine

45 Coarse c C D

lDFine CDA g C

DCDA ， c I

e Ce CDA intraparietal sulcus

g Perez & Vogel, 2012 C iD



%

え ざ e g Todd & Marois, 2004; Xu & Chun, 

2006 C 

Carlisle, Arita, Pardo, & Woodman 2011 CDA i D I

g g e i C

「 100 ms ） iD ， i

gm C900 ms D ， ） g D

i I i t e

C D t CDA g Cg D

Carlisle et al. 2011 CDA t r

e i C DWoodman & Arita 2011 CDA ，

r e i Ce D I

e Ce D I

g t g e CDA g

D e i Gunseli, Meeter, & Olivers, 2014; Luria, Balabam, 

Awh, & Vogel, 2016; Reinhart, Carlisle, & Woodman, 2014; Schmidt, MacNamara, Proudfit, & 

Zelinsky, 2014 C 

Gunseli et al. 2014 ， ， g CDA iDう ，

g I i C

I e C ， D

1 ） g D i i C

， D 6 ） g D i i

i Co D ， t g CDA ， t g

CDA ％ t Ce e D ， ， ×

う ， g e Ce DCDA ， c

I C  

D e g Carlisle & 

Woodman, 2011, 2013; Dalvit & Eimer, 2011; Dowd, Kiyonaga, Beck, & Egner, 2014; Han & Kim, 

2009; Kiyonaga, Egner, & Soto, 2012; Kuo, Chao, & Yeh, 2013; Pan & Soto, 2010; Soto & Humphreys, 

2008 CKiyonaga et al. 2012 I g

iD i C 0 %, 50 %, 100 % 3 c



%

g C0 % D i

lD i t C50 % D i

C100 % D i

t Ce ， g C D

i i C i

D

l ％ l C D0 % 50 %

gaD100 % 50 %

t Ce i C r

iD0 % i t C DKiyonaga et 

al. 2012 D

g ぜi C 

Olivers, Peters, Houtkamp, & Roelfsema 2011 D I

D I g

i C D I i D

I accessory memory item e i C

I c e C I

お c e D ．g C D

I g D ， ざ

D c ． i C 

I t e

D Downing & Dodds, 2004; Houtkamp & Roelfsema, 2006 C

Downing & Dodds 2004 I 2 e

C ，

I D ， ，

rt C D ，

， i i t Ce D I

g aD g t

g g e C 

 



%

1.5. c  

 

ざi e D ざ

e 1 C ， ざ

g e a t g C Inhibition of return: Klein, 

2000; Posner & Cohen, 1984; Posner, Rafal, Choate, & Vaughan, 1985; Samuel & Kat, 2003 D

c i C D

， D ） g せg C

） SOA stimulus onset asynchrony 300 ms

a Do SOA

C 

e D

negative priming g Fox, 1995; Frings, Schneider, & Fox, 2015; 

Tipper, 1985, 2001; Tipper & Cranston, 1985 C D o

g I I i ） g Ce

Dn Do n − 1

i ） g Ce e D ， ざ ） g

g e i C 

c D ） e t

o g c visual marking t

C c D ） g ご e D ）

g Watson & Humphreys, 1997; Watson, 

Humphreys, & Olivers, 2003 C D ） g e t D

） あ ） C ）

D 400 ms Watson et al., 

2003 C ） ） ） 400 ms

e D cDo

g e Humphreys, Stalmann, & Olivers, 2004 C 

ー ） g D ー

t g e g Burra & Kerzel, 2013; Eimer & Kiss, 2008; 



2010; Eimer, Kiss, & Nicholas, 2011; Gaspelin, Leonard, & Luck, 2017; Gaspelin & Luck, 2018; 

Hilimire & Corballis, 2014; Kiss & Eimer, 2011; Kiss, Jolicœur, Dell’Acqua, & Eimer, 2008 CBurra 

& Kerzel 2013 singleton ， D

e t

c C ， g

Cee D t e.g., i

g e C

g C

g Ce D

i C t g N2pc i D

t N2pc g D

N2pc ％ t CBurra & Kerzel 2013 D

t e t g ぜi C 

D ） ， D

， e

CWoodman & Luck 2007 D あt ） i

D i あ 2 c C D

） l i e i Co D

あ a e i Ce D

Woodman & Luck 2007 D I

I template for rejection e D c

e C DArita, Carlisle, & Woodman 2012

， ） ） D ， i

） あ c Co g C

， 12 i 12 D2 g C

I ） g C D

あ t e DArita et al. 2012 ， ざ

c i Ce D

） g c

e e C 



%

i t D

e g Beck, Luck, & Hollingworth, 2017; Han & 

Kim, 2009; Kugler, 't Hart, Kohlbecher, Einhäuser, & Schneider, 2015; Moher & Egeth, 2012 CHan 

& Kim 2009 ， iD ）

i C gG0.43° vs. 0.57°

e D i C ）

） iD Ce ，

i e e g C i

i i あ

i D （a

％ t 1717 ms vs. 1725 ms C D

a D

a t 1221 ms vs. 1144 ms Cg D あ t

ci t e D

あ aD あ

t C ， e DHan 

& Kim 2009 ％ a

g ぜ c Ce D ％

D t ＝ i

g van Zoest, Hout, & 

Kingstone, 2010 C 

Moher & Egeth 2012 ） D o

． D o C 4 D

4 ） g I ） i C

I ） 100 ms, 800 ms, 1500 ms rt C 4 I

s 1 ） g Do

， i i C D I ） 100 ms

あ t D800 ms, 1500 ms

あ t Ce DMoher & Egeth

2012 D iD i ぜ



c C e search and destroyN c C DKugler et al. 2015

，

i Co D aD

I c i e i Cg D

e i Ce D

C 

．i i e DTsal & Makovski 2006

i attentional white bear phenomenon き C

D gm D l 「 ） i

gm D 「 ） g i

g Hikosaka, Miyauchi, & Shimojo, 1993 CTsal & Makovski 2006

， iDo 「 a ， ざ

） i Co D ） ， r g

i.e., ）

i.e., う D ） g

t g t

g a t Ce D

t ± e Lahav, Makovski, & Tsal, 

2012; Lahav & Tsal, 2013 C 

） D ）

i D

e g C Arita et al., 2012; Beck & Hollingworth, 2015; 

Becker, Hemsteger, & Peltier, 2016 Ce D i I

e i Ce

D

Ci iD search and 

destroyN D

c C 

rc aD

e g Chao, 2010; Munneke, Van der Stigchel, & Theeuwes, 2008 CChao



2010 i ） iD ， SOA

507 ms 2120 ms c C DSOA

rt CMunneke et al. 2008 i

t ） i D

， SOA 1500 ms rt Ce e DMoher & Egeth 2012

DChao 2010 Muuneke et al. 2008 search and destroyN

I i C 

DCunningham & Egeth 2016 ４i

i i C

） ， C ， D

o g

12 C i 720 72 l 10

g Do あ g C

D ， i g D 1

あ ％ 1989 ms vs. 1927 ms D

あ t 2G

1723 ms vs. 1909 ms Ce ％

t Ce D ４ t

t e i Ce e DCunningham & Egeth

2016 t

i ぜ c C t ， ざ

DCunningham & Egeth 2016

D ％ Leber, Gwinn, Hong, & O’Toole, 

2016 Ce D aD

， D ４i

e g C 

 

1.6. ぜ  

 

ぜ D I i t g



(

C c D

c g

C D ー g

Theeuwes, 1992 C D t

g Folk et al., 1992 Ci iD ち 2015 De

ぜ ＝ e Co D

s a

t C 

oe 。 2 D D ー

ざ iD

i CFellrath et al. 2014 ー ざ

iD

i C 1 2 De iD

ー ざ s i C 

I i t g Soto et al., 

2008 Ce li aD t

％ g e.g., Carlisle & Woodman, 2011 Ce D I

t i e i Cee D

I o あ ， i C D

a ± e ， Karis et al., 1984

I e e.g., Soto et al., 

2008 Ci t D D I

t C 
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Figure 2.1. (A) Example trials in Go/NoGo task. Participants were asked to press a key when target  
    appeared while ignoring peripheral distractor. (B) Example trials in Detection/Discrimination  
    Task. Participants were asked to report the location and orientation of the stimuli. Note that this  
    figure is not to scale. 
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Figure 2.2. Mean reaction times in Go/NoGo task for each condition in Experiment 1. Error bars  
    indicate standard errors. 
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Figure 2.4. Mean reaction times in Go/NoGo task for each condition in Experiment 2. Error bars  
    indicate standard errors. 
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Figure 3.1. (A) Example of trials in memory task. Participants were asked to hold cued two bars and  
    to report whether or not they were the same. (B) Example of trials in memory-or-search task.  
    Participants were asked to detect a target while maintaining cued two bars. Note that this figure  
    is not to scale. 
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Figure 3.2. Reaction time (RT) benefits (left) and costs (right) for each condition. Error bas indicate  
    standard errors.  
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Figure 3.3. The averaged CDA waveforms for each condition. The CDA was calculated by subtracting  
    the ipsilateral EEG activity from contralateral EEG activity between 300 and 900 ms (marked by  
    the gray rectangular region). 
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Figure 3.4. The averaged P3 waveforms across conditions from mean amplitude at Fz, Cz, and Pz  
    between 275 and 375 ms (marked by the gray rectangular region).  
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Figure 4.1. Examples of the ignore and neutral trials in Experiment 1 (left) and 2 (right). Note. The  
    actual experiment used Japanese equivalents for ignore cue. This figure is not to scale. 
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Figure 4.2. Mean reaction times in ignore and neutral cue conditions across blocks for set size (SS) =  
    12 condition (left) and SS = 16 condition (right). Error bars indicate standard errors. 
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Figure 5.1. Example trials in three cue conditions (attend, ignore-color, and ignore-location cues).  
    Participants were asked to indicate whether a “ ” or “ ” was present as quickly and  
    accurately as possible. Prior to the visual search display, colored placeholders consisted of  
    squares appeared to indicate the locations of upcoming search letters for a variable duration  
    (100, 800, or 1500 ms). Attend cue showed target color. Ignore-color cue showed distractor  
    color. Ignore-location cue showed distractor candidate locations. Note. This figure is not to  
    scale. 
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Figure 5.2. RTs for ignore-color vs. ignore-location cues (left), and for attend-color vs. ignore-color  
    cues (right). Error bars indicate standard errors.  
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Figure 5.3. Example trials in three cue conditions (attend, ignore, and neutral cues). Participants were  
    asked to indicate whether a “X” or “N” was present as quickly and accurately as possible. Prior  
    to the visual search display, colored placeholders consisted of squares appeared to indicate the  
    locations of upcoming search letters for a variable duration (100 or 1000 ms). Attend cue showed  
    target candidate locations. Ignore cue showed distractor candidate locations. Neutral cue showed  
    no information. Note. This figure is not to scale. 
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Figure 5.4. Experimental manipulation of cued set size. Colored placeholders showed target or  
    distractor candidate location(s). In both attend and ignore cue conditions, cued set size was  
    manipulated by changing the number of cued colors in placeholders (see method for detail). Note  
    that this figure is not to scale, and squares in colored placeholders as shown here (used in  
    Experiment 6) were changed to four different shapes in Experiment 7. 
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Table 5.1. The number of the trials for each condition. 

 Placeholder durations 

 100 ms 1000 ms 

Attend cue 72 trials 72 trials 

Ignore cue 72 trials 72 trials 

Neutral cue 24 trials 24 trials 

 

Table 5.1 C SOA g C ，

ざ ） g C o

D 3 1D2D3 24 l ）

g C D D あ SOA 100 ms, 1000 ms

g 6 ± C

24 l e C 

24 あ I c Cee

I ） 100 ms 1000 ms i C I

D I i 500 ms ） g

“CORRECT!” or “ERROR!” C 

 

5.3.2.  

 

Figure 5.5 top C D 3.5SD

i 0.6 % CSOA 100 msD1000 ms

D 1D2D3 3

t CSOAD D o



)

rt F(1, 23) = 449.86, MSe = .009, p < .001, (89 = .95; F(1, 23) = 95.39, MSe = .008, p 

< .001, (89 = .81; F(2, 46) = 215.93, MSe = .009, p < .001, (89 = .90 CSOAD D

3 ％ F(2, 46) = 3.22, MSe = .130, p = .049, 

(89 = .12 DSOA C 

 
Figure 5.5. Mean reaction times (ms) for attend, ignore, and neutral cue conditions under the cued set  
    size conditions for each SOA condition in Experiment 6 (top panel) and Experiment 7 (bottom  
    panel). Error bars represent standard errors. 
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Figure 5.6. (A) Search slopes for attend and ignore cues under two SOA conditions in Experiment 6  
    (left panel) and Experiment 7 (right panel). (B) Intercepts for attend and ignore cues under two  
    SOA conditions in Experiment 6 (left panel) and Experiment 7 (right panel). Error bars show  
    standard errors. 
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Figure 5.7. Example trials in three cue conditions (attend, ignore, and neutral cues). Participants were  
    asked to indicate whether a “X” or “N” was present as quickly and accurately as possible. Prior  
    to the visual search display, colored placeholders consisted of four different shapes appeared to  
    indicate the locations of upcoming search letters for a variable duration (100 or 1000 ms). Attend  
    cue showed target candidate locations. Ignore cue showed distractor candidate locations. Neutral  
    cue showed no information. Note. This figure is not to scale. 
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Figure 6.1. Proposed model of visual attention. The model attempts to expand existing model of  

visual attention (e.g., Itti & Koch, 2000), which assumes that both bottom-up and top-down  
factors are integrated to create priority map, by introducing time scale to characterize state  
change in priority map within a trial. (A) At early stage of visual search, prior knowledge about  
distractor information guides visual attention to to-be-ignored items because such knowledge  
activates priority map in a top-down manner. (B) At later stage of visual search, prior knowledge  
about distractor information inhibits the activation of priority map but its operation is  
inefficient. This process of distractor inhibition can be improved by inhibiting the same 
feature repeatedly. This figure is an example where observers have prior knowledge that the  
distractor is red. 
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s11 −1.25 −2.16 −1.00 −1.78 −1.13 −1.58 

s12 −1.82 −2.14 −1.65 −2.21 −2.27 −2.90 



%

% 4 G c 5
 Fz Cz Pz 

s1 0.14 −0.01 −0.19 

s2 5.06 5.65 5.78 

s3 −0.87 −0.74 1.97 

s4 2.80 4.42 4.73 

s5 −1.83 −1.86 −1.06 

s6 3.68 2.68 3.34 

s7 0.87 0.98 1.60 

s8 0.41 1.05 5.05 

s9 1.79 3.09 4.14 

s10 0.39 1.05 1.23 

s11 1.50 3.15 3.72 

s12 2.84 3.83 6.44 



% (

%( 4 G) c 5
 Fz Cz Pz 

s1 −1.58 −1.99 −2.61 

s2 6.13 7.56 6.60 

s3 −2.07 −0.63 5.17 

s4 6.51 9.42 10.16 

s5 0.28 −1.24 −0.66 

s6 1.37 1.63 1.96 

s7 1.08 0.05 1.05 

s8 0.63 0.66 1.22 

s9 1.22 2.90 2.79 

s10 2.64 2.39 1.84 

s11 1.02 2.73 5.47 

s12 0.65 0.85 4.30 



% )

%) 4 G% c 5
 Fz Cz Pz 

s1 −1.35 −0.81 −0.79 

s2 6.34 7.55 6.51 

s3 −1.61 −0.27 3.41 

s4 4.91 7.80 9.52 

s5 0.24 0.12 0.69 

s6 5.55 4.66 5.48 

s7 2.76 1.63 1.69 

s8 2.48 2.90 6.56 

s9 1.82 3.05 3.57 

s10 3.52 4.01 1.78 

s11 1.45 2.45 5.36 

s12 3.44 4.11 7.30 



%

% 4 G ， c 5
 Fz Cz Pz 

s1 −0.84 −0.77 −0.57 

s2 4.13 4.76 2.55 

s3 −0.46 0.44 4.00 

s4 1.96 3.13 3.93 

s5 0.85 0.31 1.39 

s6 3.77 3.17 2.94 

s7 0.56 −0.13 −0.03 

s8 1.15 1.24 2.36 

s9 0.79 1.13 1.27 

s10 0.41 0.07 −0.48 

s11 2.41 1.29 1.51 

s12 1.86 2.13 4.39 



%

% (G % c

 Ignore Neutral 
 1st 2nd 3rd 4th 1st 2nd 3rd 4th 

s1 1687.0 1501.1 1019.8 951.5 1435.5 1336.2 1283.8 1140.8 

s2 1397.2 1535.2 1218.2 1040.0 1473.8 1796.3 1234.2 1419.2 

s3 1767.0 1655.8 1441.5 1208.0 1458.0 1502.7 1252.2 1400.2 

s4 1664.2 1632.5 1544.2 1759.7 1432.2 1653.0 1602.7 1785.3 

s5 1727.1 1697.4 1712.4 1445.0 1547.0 1501.2 1303.0 1219.9 

s6 1433.3 1842.6 1832.5 1813.0 1562.0 1874.5 1701.9 1775.2 

s7 1102.7 975.4 835.1 866.4 1347.4 1147.7 821.6 935.2 

s8 1549.4 1441.2 1466.3 1362.8 974.3 1203.5 1213.7 1340.7 

s9 1812.6 1469.6 1436.2 1346.4 1797.2 1701.7 1329.1 1447.6 

s10 1407.2 1373.4 1472.4 908.7 1635.9 1248.4 1433.0 1010.8 

s11 1564.1 1467.7 1244.8 1456.6 1894.8 1426.4 1432.7 1259.9 

s12 1833.2 1625.9 1663.6 1396.6 1764.1 1736.5 1847.0 1355.2 

s13 1668.3 1346.5 1567.5 1476.5 1510.7 1737.3 1537.4 1334.9 

s14 1733.3 1644.6 1555.3 1521.8 1931.9 1621.8 1545.1 1626.2 

s15 1644.2 1606.3 1511.4 1331.9 1490.1 1544.8 1452.2 1567.3 

s16 1546.7 1448.3 1155.2 1393.8 1655.4 1423.4 1571.8 1300.3 

s17 2144.5 1702.5 1285.6 1544.3 1859.0 1775.6 1513.0 1365.7 

s18 1629.7 994.7 1159.1 1253.4 1310.7 1237.3 1498.8 1256.6 

s19 1733.8 1360.3 1696.4 1601.1 1575.6 1617.7 1587.1 1351.0 

s20 1446.2 999.0 1188.8 1069.1 1683.7 1219.0 1260.7 1171.0 

s21 1504.9 1131.1 999.9 1122.9 1293.8 1115.9 1016.0 942.5 

s22 1565.7 1156.4 1323.1 1180.6 1354.6 1141.6 1109.6 966.8 

s23 1520.3 950.4 909.4 935.7 1367.9 1026.7 799.4 858.3 

s24 1296.8 1233.3 1272.0 1270.6 1384.1 1408.4 1249.9 1097.1 



%

% (G % c
 Ignore Neutral 
 1st 2nd 3rd 4th 1st 2nd 3rd 4th 

s1 1589.8 1276.9 1103.7 1209.8 1887.8 1637.6 1508.9 1227.4 

s2 1650.8 1651.0 1325.6 1381.6 1792.0 1681.0 1344.6 1170.6 

s3 1786.9 1536.2 1442.8 1435.5 1952.0 1569.1 1490.1 1620.6 

s4 1642.9 1921.0 1391.2 1368.4 1715.0 1544.7 1375.3 1523.1 

s5 1871.1 1783.7 1483.9 1414.5 1769.3 1395.5 1635.7 1368.2 

s6 2283.5 2265.9 1554.2 1421.7 2251.0 1396.8 1610.8 1594.4 

s7 2586.9 2108.6 1790.8 2215.9 2722.8 2512.7 2597.8 2418.0 

s8 2024.3 2144.5 1283.0 1592.0 2179.8 1830.6 1374.2 1350.1 

s9 1640.7 1031.5 1278.2 1226.5 1569.7 1229.8 1168.0 1260.2 

s10 2290.2 1506.8 1385.6 1477.9 1999.4 1502.5 1757.6 1510.3 

s11 2347.3 2023.4 1867.7 2026.1 2265.4 2080.3 2119.8 2431.9 

s12 1881.3 1076.5 1379.1 1441.6 1801.7 1431.3 1266.1 1332.8 

s13 1992.0 2030.8 1868.9 1748.9 2154.8 2229.9 1904.2 1498.2 

s14 2040.6 1918.2 1589.7 1927.0 2023.6 1898.3 1643.1 2098.5 

s15 2087.5 1968.1 1725.6 1560.3 2229.1 1893.5 2074.7 1800.7 

s16 1770.5 1231.8 1089.9 999.4 1628.5 1332.4 1149.8 921.6 

s17 2052.3 1402.0 1058.9 1269.2 1313.6 1197.6 1173.8 1177.2 

s18 1570.5 1227.8 818.6 694.6 1382.5 979.9 808.2 700.8 

s19 1888.3 1784.2 1827.8 1779.1 1953.4 1694.8 1816.4 1835.5 

s20 1569.3 1632.4 1505.9 1342.1 1442.4 1416.1 1411.2 1578.0 

s21 2314.3 2328.9 1664.5 1660.1 2202.7 1622.3 1753.9 1769.0 

s22 1208.4 1013.3 1018.8 901.4 1099.5 971.5 831.6 882.1 

s23 1860.3 1712.8 1455.7 1592.7 2121.3 1445.7 1651.2 1458.2 

s24 1951.3 1589.1 1596.3 1487.5 1938.1 1479.0 1466.0 1578.4 



%

% )G c
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%

G c

% A % A

. 9 8 2 9 3 . 9 8 2 9 3

% % ( % % (

s1 459.0 576.7 686.4 693.0 694.8 835.4 770.4 338.4 479.6 538.0 380.3 473.9 669.0 665.0 

s2 845.2 901.1 1032.8 916.7 995.0 1119.2 966.9 479.9 633.8 792.5 495.2 722.0 915.7 934.8 

s3 635.9 850.8 943.0 892.4 1063.9 1063.7 1003.9 441.3 646.3 656.8 535.3 768.7 983.6 963.8 

s4 577.4 629.7 762.9 629.4 864.0 917.7 931.3 480.8 533.4 744.6 419.3 543.2 751.9 783.3 

s5 742.0 789.0 904.1 871.6 1014.5 1050.1 1044.5 460.3 650.7 774.0 472.5 716.4 815.1 1014.8 

s6 947.4 957.9 1121.5 1069.7 1038.5 1497.4 1317.0 542.4 790.4 1150.2 568.3 856.4 1177.7 1162.1 

s7 675.4 859.2 929.9 915.3 930.5 1106.0 1088.3 392.3 551.3 724.2 367.9 546.0 735.5 866.4 

s8 509.8 646.8 910.4 732.1 959.4 941.5 937.2 370.9 522.8 626.9 368.0 592.7 651.8 825.9 

s9 616.2 890.7 739.0 836.9 867.7 1035.0 880.2 397.4 493.1 639.3 430.7 593.7 765.2 785.9 

s10 530.5 689.3 805.1 747.0 843.5 982.0 826.4 394.8 594.5 662.3 398.0 529.0 674.1 831.9 

s11 657.8 695.0 743.0 837.8 847.8 965.9 873.3 376.5 597.5 648.5 413.7 578.4 747.0 907.7 

s12 622.6 814.5 889.2 684.6 954.5 1068.0 1017.4 475.5 658.0 840.6 465.7 629.5 852.5 983.8 

s13 529.0 629.3 715.0 848.6 867.7 895.8 969.0 426.0 583.0 781.8 459.5 627.8 726.3 792.7 

s14 717.7 837.4 1048.7 1021.2 1176.9 1365.9 1145.7 499.5 717.1 863.0 490.5 753.8 979.3 1057.8 

s15 744.6 896.4 837.7 837.1 933.7 1026.1 930.7 489.6 638.7 744.8 474.8 676.5 873.5 1086.9 

s16 612.0 757.3 883.9 873.0 1300.8 1183.7 1097.8 524.2 664.9 880.6 519.5 651.9 747.4 1004.5 

s17 701.4 750.3 882.6 790.3 884.7 840.5 832.3 431.4 558.5 698.6 436.1 627.8 700.8 941.4 

s18 590.5 687.7 789.9 850.4 811.5 848.1 874.9 447.2 560.2 651.2 402.0 525.0 594.5 759.2 

s19 690.8 828.9 891.0 933.9 1004.5 984.4 795.6 396.4 592.0 721.5 499.6 645.8 808.7 808.3 

s20 666.6 732.7 910.9 836.0 1096.8 1316.3 1281.3 468.5 666.2 789.0 464.5 763.7 814.8 964.5 

s21 571.3 789.3 945.6 696.4 962.5 1063.7 1124.0 466.0 680.1 844.7 462.4 680.3 920.4 1050.4 

s22 755.3 970.0 1190.9 1060.6 1332.6 1485.3 1750.2 817.8 1153.6 1224.3 573.3 755.6 1095.1 1891.8 

s23 589.3 690.0 817.3 858.8 992.4 1019.8 923.3 406.5 622.3 727.9 490.5 723.0 1093.4 871.4 

s24 562.2 700.8 762.7 789.1 722.3 713.5 697.4 412.1 583.1 620.2 390.6 518.9 572.2 771.7 

Note: N represents neutral condition. 



% %

% G c
 100 ms 1000 ms 
 attend cue ignore cue attend cue ignore cue 

s1 113.7 71.2 99.8 144.4 

s2 93.8 101.3 156.3 210.2 

s3 153.5 85.7 107.8 224.2 

s4 92.7 144.2 131.9 166.3 

s5 81.1 89.3 156.9 171.3 

s6 87.1 213.9 303.9 304.7 

s7 127.3 95.3 166.0 183.8 

s8 200.3 104.7 128.0 141.9 

s9 61.4 99.0 121.0 167.3 

s10 137.3 117.5 133.7 138.1 

s11 42.6 64.0 136.0 166.7 

s12 133.3 191.7 182.6 193.4 

s13 93.0 23.6 177.9 133.4 

s14 165.5 172.4 181.7 244.4 

s15 46.6 94.5 127.6 199.3 

s16 135.9 155.3 178.2 114.0 

s17 90.6 25.1 133.6 132.3 

s18 99.7 −1.1 102.0 96.3 

s19 100.1 25.3 162.6 154.5 

s20 122.1 240.2 160.2 175.1 

s21 187.1 183.6 189.3 229.0 

s22 217.8 212.3 203.3 260.9 

s23 114.0 80.5 160.7 301.5 

s24 100.2 −37.8 104.0 90.8 



%

G c １
 100 ms 1000 ms 
 attend cue ignore cue attend cue ignore cue 

s1 346.6 598.6 252.5 219.0 

s2 738.8 807.8 322.8 290.5 

s3 502.8 835.3 366.0 314.2 

s4 471.2 515.4 322.4 238.9 

s5 649.6 800.2 314.7 325.3 

s6 834.8 774.1 219.8 258.0 

s7 567.0 793.3 224.0 182.2 

s8 288.3 668.3 250.8 253.8 

s9 625.8 715.2 268.0 262.0 

s10 400.4 622.5 283.1 257.5 

s11 613.4 755.8 268.8 246.4 

s12 508.9 519.0 292.9 262.4 

s13 438.4 823.6 241.2 337.8 

s14 536.9 843.3 329.7 252.4 

s15 733.1 743.3 369.1 276.3 

s16 479.2 808.5 333.5 411.7 

s17 596.9 788.3 295.7 323.6 

s18 489.9 838.9 348.8 314.7 

s19 603.4 923.7 244.8 342.3 

s20 525.8 602.7 320.8 330.8 

s21 394.5 540.2 285.0 229.7 

s22 536.4 868.2 658.7 286.2 

s23 470.8 796.0 264.2 166.0 

s24 474.8 817.2 330.4 312.3 



%

G c

% A % A

. 9 8 2 9 3 . 9 8 2 9 3

% % ( % % (

s1 554.0 730.8 969.2 1096.4 899.0 956.4 974.4 459.8 606.1 699.3 467.5 724.5 828.6 892.7 

s2 766.5 865.7 716.1 852.3 793.4 796.3 981.7 428.4 529.6 665.2 374.4 592.0 659.9 709.9 

s3 755.7 783.1 816.9 779.9 861.4 996.3 897.8 433.3 507.9 657.0 485.2 688.3 737.9 644.6 

s4 575.8 687.6 922.8 874.5 962.4 930.8 1073.7 493.7 653.7 783.9 439.3 590.8 806.3 958.3 

s5 611.2 805.1 884.4 813.1 1065.3 1125.8 1268.8 486.0 657.5 804.7 438.4 645.9 882.4 992.5 

s6 614.8 687.1 759.1 669.8 816.6 866.9 970.2 442.8 561.2 765.7 427.6 610.8 748.6 797.7 

s7 606.3 770.9 728.3 726.6 741.3 864.6 774.3 368.6 565.1 784.7 389.9 540.3 760.8 733.2 

s8 547.7 685.5 758.2 666.5 901.0 879.9 884.7 383.5 486.0 527.6 396.0 501.9 624.1 707.8 

s9 674.7 708.3 905.0 832.9 800.4 835.0 894.1 412.9 773.6 813.1 427.9 609.3 706.1 816.9 

s10 563.7 748.7 843.5 1074.6 1060.6 1104.6 955.3 400.6 578.5 743.1 530.0 678.6 780.5 1220.8 

s11 832.3 836.5 894.1 856.7 870.0 1124.6 1062.2 516.1 689.3 721.0 520.6 704.2 825.5 881.8 

s12 1238.8 1229.4 1332.1 1170.0 1251.4 1324.6 1381.5 501.5 715.7 1002.5 614.5 802.7 985.6 1145.3 

s13 715.0 724.1 895.3 862.3 871.9 974.9 888.9 425.2 576.4 697.8 443.9 593.5 709.6 848.6 

s14 1183.1 1021.7 1046.6 1125.7 1195.8 1102.1 1303.4 577.9 777.0 859.3 646.5 979.9 1074.1 1050.7 

s15 974.0 992.0 1135.1 1036.3 1136.8 1039.7 1171.1 530.2 715.1 836.9 517.8 842.7 1029.4 984.5 

s16 895.4 1093.7 1028.3 887.2 1048.8 959.2 995.0 429.0 670.9 778.3 588.0 799.7 1077.0 1125.9 

s17 976.6 1011.6 1232.9 857.7 1231.1 1141.5 992.2 461.9 557.2 667.8 701.0 734.1 903.5 1035.4 

s18 1128.9 1433.2 1438.8 1091.0 1036.0 1151.5 1070.7 561.7 946.7 1044.3 681.8 809.2 1154.1 1188.7 

s19 768.6 745.4 853.8 864.9 884.0 890.1 941.3 467.0 569.7 648.4 472.4 566.4 796.8 756.7 

s20 884.6 882.0 926.5 967.7 961.5 922.8 868.4 455.9 584.8 678.7 478.9 756.2 932.4 890.4 

Note: N represents neutral condition. 



% (

( G c
 100 ms 1000 ms 
 attend cue ignore cue attend cue ignore cue 

s1 207.6 −70.0 119.8 180.5 

s2 −25.2 −28.0 118.4 142.8 

s3 30.6 108.2 111.9 126.3 

s4 173.5 28.1 145.1 183.5 

s5 136.6 156.3 159.3 222.0 

s6 72.1 98.5 161.5 160.5 

s7 61.0 69.0 208.1 185.5 

s8 105.3 106.7 72.1 114.1 

s9 115.1 1.1 200.1 139.1 

s10 139.9 15.0 171.2 125.3 

s11 30.9 133.9 102.4 152.5 

s12 46.7 77.3 250.5 185.5 

s13 90.2 56.3 136.3 132.9 

s14 −68.2 −11.8 140.7 213.8 

s15 80.6 1.7 153.4 255.8 

s16 66.4 36.0 174.6 244.5 

s17 128.2 141.9 103.0 101.3 

s18 155.0 30.2 241.3 236.1 

s19 42.6 12.6 90.7 162.2 

s20 20.9 −22.4 111.4 226.8 



% )

) G c １
 100 ms 1000 ms 
 attend cue ignore cue attend cue ignore cue 

s1 336.2 1124.0 348.8 312.5 

s2 833.2 870.0 304.3 256.6 

s3 724.0 662.8 309.0 384.5 

s4 381.8 866.3 353.6 245.2 

s5 493.7 688.7 330.7 211.5 

s6 542.8 587.3 267.0 274.7 

s7 579.8 639.5 156.7 192.7 

s8 453.3 602.4 321.5 279.1 

s9 532.4 820.6 266.3 302.9 

s10 438.8 1050.0 231.6 412.5 

s11 792.5 682.5 437.3 378.5 

s12 1173.5 1094.1 238.9 429.9 

s13 597.8 790.4 293.8 316.6 

s14 1220.2 1164.8 456.7 472.6 

s15 872.6 1067.5 387.3 285.0 

s16 872.9 893.1 276.8 332.5 

s17 817.4 793.0 356.3 577.0 

s18 1023.7 1032.4 368.3 409.4 

s19 704.1 854.5 380.2 287.5 

s20 855.9 995.5 350.3 269.0 
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