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HRFER » WNFERIEEIE & < o fnineh 5

sl SERn
T

1. FL®IC

i DARDOIERETEEIINT 2B, 7 4 vy — & L THERET 2 b OWEETH 5,
Fric, HEOZERNSHEINED X 5 B HETHE L IcDPIT L > T, 2 FEHOAESIE
CXlE TV, 1 DRIARIEEREL &5 1 >3RS TH 5, ARl
N5 DTFEHIEAEYNCHERES 2 T STk - Ty BiA 7SI T ORhRI IS S HUES %
FHESETVD, —h, BEXSIEREIRATT O BRICE & EBIRS W AR EE P
WSANTLE S 2T EBHMESNTOVS (Theeuwes & Godijn, 2001), T ORI
“HEOHHE (attentional capture)” EFEI N, EEHIMREZ R4 5 1 >OFEREL
THASNTE I, - Ty ARETIE "EEOHIE" 2ruiic 2 E T ORI
OB ENETTFE AR 20 & 7o, MEOOERERIZE & 0 PSS 75 IREREEh I 1< B
T A B I TSREEREIE A, NERIC & &75 - THEELRELDT 5 C s h
TWa 72 (West, 1996) HRBREEHIFIFKEEIC ] & OIIMA LABE LTV B T &3
TSN 5, T I T EEHEIZFEOR TS, IRBRGES) A PL S FEREHIEIC R 2 kg
fLic>WT, ThE TOWEDTHN EASBRDELIZS VW THENT %,

2. TEEHIE &0t

2.1 AFALEEHIE & SR HIE

RO IIFPPEREL AL EICE S BT b H 20, HEEOBHNBED LS
BHHTELDOPITL 20T F T 5, 2 0. (EEOKEIEIEZ OERICE
SWTETINDP, ThE b, BRI U TE TS N/DM &V Sl & W 5 Bl
MODXHITH B, DD LRI IFNFERTERH (endogenous control of attention)
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HE I RAESE (exogenous control of attention) EFEENTW5S, Fio, HIE
ZHIERE S U < [EXIFAERIE, $%E 2 EKE & U < (SSORRIEEESE & %
Heahabb 5,

N5 2 DOFEERIEIZ. AR HEINCE S HOAHERED 1| > Th %, FlAIE,
KISR0 72 < TRt &2 R B T &, Iz Ll - TESEMEET 2 2 &l
BEEOEX., T HER. BEICH S O TEEONRICIEEERAT 5 &V iTEIN D
5o INH WRIIAERIEITH 2, —F. HORITERAREBUICH» O BT - 720 7F
tRishEe LI ADs@ b &2 Lic o, BFICZ O HRINEESRVWTLE S b L
Nz, oG, BIEEOEX E 3BIRE (. T OXMRDBFFORHEIC & - THEED S|
SfTFonicEEZZoND, Thn, HNRIEERHTH 5,

AR IC B O CIERICEIRE O S, 2 D ORIHOIEEIC & - TARIDEEA 75
RINTHIETE D LI -TV BT ETH S, BEENHDOBE-RICASVTLAE
Bz sl EMnTERVETNR, BROERE S F(EMTERVEVS T EITE-
TLE I, PlAEF, BAEiRfnciElE & RO WEHTT, A& b2TRUH
LTKRD LI BHEEICIRCHE L A2 TFH L TORRW DI RPKIBSEN, FEHIT
XIEEADE ZREENSE VA S, L Ly ML TO i WBERIRI TIIROH L T
KBHFELOFEXFFRETHY, FEETIEPTVEEDN S, COHFERRITIETFE
bEFALTAEIE, 2y FVETHERZETONIGAEZ 0, ToXk ST, AR
FHSOE—EEZRAARLE LT 2iT812 Lo b, BEICE T 28 bARE M4
LLEBGIR->TVDB L FRA B, EEHIIRREICBIT 209813, N5 2 > OEEHIHE
MIOU) 0B Z B 2HEAIH O IC T 2 DI TON TV S EE A %, T, Jeicad
RICEEDHHE (attentional capture) (3. AEIHBEEZIH O NI 2 FRO 1o &
LTHEE L ORI EFTE I, TNODOHIERTIR, ED &S SRS ERICK L
THFRINTERZETE T 2 Do, T, HEEES| &N 200 7E) & HMBAR T b 5 I
CHHT 2 EETEL0M, VAP TELEEEL->TVWS (LE2—-ELT
Klein, 2004; Theeuwes & Godijn, 2001 736 %),

2.2 FEOHR

TN TR IDPNFERBEESIEZED . ARICEEEHIRT 507259507
Pashler (1988) (3. #EREICT 4+ 2~ 527 4 — «O” Ohh o, «/” AFEREE1,
RITO—ERITIF 1 DRTOBELLF 4 2579 =BEENTBD, INEEHEL
TY =7y PEFRT 2L ARSI, BRI BORLELET 4 A+ 57 5 —H1
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WG LD &b 25ED D, PERBGEDE(L L7, 7 Theeuwes (1992) 3. ZEE
DF4 A7 5 —Dhho, §—47y bTHBEMNERERS . TONHOBOM &%
WS E72, COFERTBERRIC, W20 DRITTREDRIEET 4 A 57 5=
GEN, WRFICIIOT 4 A LT 7 5 —EWAT 5 EpRE NI, UL, R
BET 4 A 57 5 —DEFNIRIHTEOT, 5 =7y b ORGSR S &0
I HDIE 51 TOEBRD & ST, EEORIKOTT 1 > ORIl O i O R A F5 -
TWaEE (ZORED T &% singleton &5 9). INHOFERIFE ST, ¥—4 v b
T 5 singleton & (FHEBALRS singleton DIFAEIC L » Ty 7 —4 v ~ OEFERGEDE
BB E%ERLTWS, DF D, P& (FMBLR7S singleton (task irrelevant singleton)
IR AR FEOHTENEC I EEZ 515 (Theeuwes, Kramer, & Kingstone,
2004),

Lo Uy TR R Z e 9 2 §1li (3 task irrelevant singleton 721F Tl378 W,
Yantis & Jonides (1984) I\ WHDRIHOH» ohkd Stcy =7y b XCFEHERS
B EFEREIT > 12, HOPSRESNTVWE T V5 VEFO 8 hiy —47 v Mkl

FTBHERMEE, “8” T 4 X b 57 5 —FIEALT B L[RIFHT ] bR S > - 7o hiE
25 =y b XCEPHEBLY 5 55 & ORI THERIEM IR S e, RIE DS LD
D odLFHEOFN S 5 =y BTN L DI L, BE O TIRBUSHEEICE VT
7=y bHRICHEBIT 5, BREOFKMFD L ST, fifbian & A D SRl zucEin
5T ERGBRDA v b+ (abrupt/sudden onset) EFESS, FRDA V& MY —7y
b EILBHERITI. “8” Y =T M ﬂ:'@”%ﬁﬁlm‘:—ffbh‘ Kb hrbod| ¥—7y
PISTERDA vy b ELTERSNIGBICIE. T4 A7 5 —OKE ML T
PERINHA» > 725 & 51T, Remington, Johnston, & Yantis (1992) &, ¥ —7 v b & &
RARIEICHET 24 vy b T4 X T2 7 —DFMN, ¥ 7y MERICE
KOBHBEBZ 00 Uiz vty N T4 X N5 5 — 3T 2 L 5 ICER
SN, FERE A vy FOFHEICK > Ty =4y MEROBFEME T2 L0 5
bDOTH 7o TNEDFERE D, FROA » & v MTIIAFEINCTER AT 255
MHBHEND TEDIRSINI, [ARRDFERIE Theeuwes (1994) bHE L TV 5,

ZD&HIT, NFINTEEZEMIE T 20 E LT, task irrelevant singleton ®ZE/AD
A vty MBHFONTWABM, FMHUTHIHIC X > TEFREI N AHIfEN E S hIc>0T
FEERIH T 29 & & 5, FFIC task irrelevant singleton 1CB§ L T, Bacon & Egeth
(1994) (3HERE DS singleton FEFR &% & - 7272 91T, task irrelevant singleton 73 %
BT I BERRRMME N LIc EE A TV A, £72. Folk, Remington, & Johnston (1992)
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3. ARBAEZORENIA. T BBICIKFLicbDTH 5 & LT, Rl
I oEEPHRSN G LRV EER LI, —Ji, RARDA v £ MIBEFNITH
MEDHTL T 2 HELEEZEZ 5N TWASD (Yantis & Hillstrom, 1994). singleton @ &
SIERHE D bR FEET DT B, BIEED, BRI L T dEEEZG [ &A1 5
NBRILE VS DI, HAUTZITH LA ADIAA T 5HELEFH LW TES
A5, TN Th, BROA vy AL BALE & FHIOMMIcEEERFP LD
(Theeuwes, 1991; Yantis & Jonides, 1990) # ¥+t v FDBE/RINEZHPTY =7 b
ZPRERT 51 217 - 720 (Warner, Juola, & Koshino, 1990). H[DOHTA ~
o PPADKEHBESE L 72D (Martin-Emerson & Kramer, 1997; Franconeri,
Hollingworth, & Simons, 2005) § 5 &, 4 vt v MPE/RENT HEFERHES LT
(I8 B0 RIRDA vy MW HEEDHHRICO VT b, SERICHFEILEA I =X
LATHELUTO B D, WRRSHIEIR L ORERREL DM >V TERRIR—H L Tvi
W CEIR &K, 2003),

2.3 TEDRBIRICH T D MERER

NI ARSI, 378 b b ERNSEERE 21T B, BAROA v &y PO XS
AT B A | E 10 2R 5521 2803, s & bIcE(bd 3 T L htEd
&M TV %, Lincort, Folk, & Hoyer (1997) (3. ZEMIT0» 085 54 40 ZFFWT,
2 D OFEHINCEET 2 M EOMET 21T - oo O VRRCEIBR 2 £ - 70 2 & id, ol
STABFRPOIC L BNRED 54 b a—2 &2 DESVICEES 2% TH 5, EBROD
FEERL tROTD D IO WTHEMZE Z R S N b - 7o s, FAETDD 0I5\ Tl S
BTRIERT 2 ENIOWNEETH S LML NITIE 5 T,

F 72, Juola, Koshino, Warner, McMickell, & Peterson (2000) &, Z-4ED RS %
QHEFHDOFS DD ZE2RT 5594 3 v 7 %2T 6 Ly FHn 0 OB ICO>WTHnZEL
BEtUtze $EHRIZ. SEE ZEUTI 0 OZLHEMEIT b hb 54, fEfHd 5
EDREETH > 7o 51T, TOMERGLTFLD O DRICHLFL» D BERI NS
LETHbRE N,

Pratt & Bellomo (1999) (F. JEiTFMAMhD ELTHEA vy P EHVID, T
» O DZEPEIE N E WS FUTHEBREI T 7, Ol ¥ =7 » bDTH S A4 v
v P THEMITK > T, F000 2T 2FEEDFRE TR 20 &5 I EH~T
FopontachHz on, =7y F bEBETERD T ONILEFETIE, BFR1D~D
EEOHIMS R SN, Fik TEVWIIRONE o7, LinLy TR0 0084 vy
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FTHZON, F—=F v bbbt vEy FOBAICHONI, vy FFERLDADE
BEOMIREEREICBVWTIDREDP -7, DX DT, FEOHHEIILICHB VT
SRS BEFEE LD A vy bOX DI, AFRINCHEE S | ST 2RI HIS 5
CEDPREETH L EEZSNT VS,

3. MRBRESNHIGE & Iniks

3.1 EREEBHIEHICEET HMEHEOER

INF TERNTE L. BBOURIBREE LI WEEOKENICRT 5 DT
BB, L, BEICEEESEE) L Io0RIOH L CTIREREE)2A U 5 2 A% 0, IR
BREE) 2 F S R E) S IRBRGES) 2 b I WIEERE)IE. £ Z 1 Overt orienting &
Covert orienting EFFIEN 5, ARIHMal i 20 AR, & I HENRE - 7o f7iE
ANEDPV, ZIUTHRO TIREGEF) 2 F T3 1% (Deubel & Schneider, 1996; Peterson,
Kramer, & Irwin, 2004), HREKEEZHIES 2 C Eick D RUBFHEZZ T Tldbhr 5748
WEBOEEBE M5 C EAFEICE b, COMTIREKEFORE IAEERLELS
N5,

Fho. EE OIREREE D/MTIE. T OITEI R BT 2B IO C L b FEA 5N D,
MFELOHFRIIIZE & O Sl (SRTEEE DN L L. B LT 2 T LAk <Al
LNTWVS (West, 1996), — 5 RISHEELHTEHRTE [INFERI S IRERES) D 7 0 775 4
LBIRT 2 EFEA SN TWVA 7 (Shiller & Sandell, 1983). Elfie CI3AHEH & (F
FI B0 O DIERNRISHOEE 29 20[geENEZ 515 (Kramer et al., 2001),
51T, TOHNRLBHGEE A, LIF LITIME SN 2 SE 0EREKIGDOEN
(Scialfa & Joffe, 1997) DFERD—>&E 15> TWVWB EWVHHER LD 7o, TDED
1y ARBREF) DI IC > W TINEEIR 2T 47 5 2 & 3. Sl IS C 2 BIFEORTEP
TTEREIC > W T, HOB) &0 SEIfE LR 4 5 C L 2WJREICT 5, T b B &l
TR THE A B N E GBI P HEERIEL & OREISH T 2. 1 D DR E 12 EHIR
1278 % &0 FUCHREREEN I BEJ 2 eI 72 B O,

3.2 Anti-saccade FRREIC & Hi&ET

Covert attention & [alff, HREKESH) 215 Overt attention 1Z & SIS HRERES) & 44
FHSIREGEESES N TE D, TN 5O A 1 =X 21220V TE L OGO TH
NTE/, HTH Anti-saccade (3 IRERESHIEZ M 23 & L TREE SO
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Th b,

Hallett (1978) 12k » TEL I N7z Anti-saccade ifed Tl BRSO LAAES Shic
g 24 vy bERIHTLE X, TERRTHES A vy b EREAEITY 5 7 —
NEfThE S, DE D, 4 vty b NOBURISIRBRGET) I L. €1 & [[IREC SO
R~ OREXIF S IREGES) 2 KT LI 5780, £ DEA, Blicr vy b
Yo r— KDY=y b &85 TV 5 Pro-saccade e & DR THGENHLES S 1 5 25
Anti-saccade RED G, R 1HRINDY » r—F (v r— K5 —) OEHEENN
L. %o — FOBIERE (B 7 — Nl L85, 7o, EXTISIRBREB)H]
18 & BAGRDS RO RISHEE L RITEARTE > 21815 L 72 B 13, Anti-saccade SR DFETHN
HLITO, Bofct oy r— FRY w7y — FERFREEE LD & RE <N 2 (Guitton,
Buchtel, & Douglas, 1985; Pierrot-Deseilligny, Rivaud, Gaymard, & Agid, 1991; Rivaud,
Muri, Gaymerd, Vermersch, & Pierrot-Deseilligny, 1994),

—J5. RISEEDIERENZEL L 720, REAELS 75 5720 LT, RilBHEEE ) HIERERTIC
e 155 Eid, BEONMTO RS I ENTE 2, 2F D NRIIMOHAFEIIR
BRoEB)HITEICBE 9 2 M L 20X 5 728 1T Anti-saccade ifell3E L TWE EEZ S
N %, Olincy, Ross, Youngd, & Freedman (1997) &\ 19~79 DI /1451 Pro-
saccade o & Anti-saccade & THO . SEREICEH T 5 HdE % BFSHNTR L7,
Pro-saccade ifeBIC BV T HEFEMNEHL B BITONT, v r— FERPz I — (Fv
=R =y bEY Y = FETREDTN) DENNITRE SN 7203, Anti-saccade
BICBVWTEOMAIRLDEIETH -7z £, EoKHANDOY » 7 — F OEIG 34
AR B ICONTRE ML, DT EM O, FaiE A I >N TR Y v 7 —
NS 2 2 EMWERCIS D, £, T OIS0 AN B L D128
EEZON 5,

X 51T, Butler, Zacks, & Henderson (1999) (&, 1#% @ Anti-saccade afeil A [alH]
Wi Z A 7 REZ W T, AEE S EEE OEV G L, fRIE. v 7r—F
7 —OHEIEFELD bEE DS NE 18 -1 v 7 — FIBRHT S LT3
IZ X BPUEEBIEL) EDOFEW IR WIEE S -1, /o, 4oy — FORERHC LT H I
B NIcPERZ GRS NE D - 7o, 155 1E. AlPHIMERES D > 7c & LIk 2522
ZMOBRL 72, HPHWERE IIRIGRETH 5 & LT, IREkES) 2 FiiciTH> 2 & %
B SH BHRE T 1o fERIE. BURDOEILICL > TEME DY » 7 — N T 5 —HiE
s 2EmRBE SN, ThPARIRE LD B EidEh -7 (Figure 1,2)0

% 72, Nieumenhuis, Ridderinkhof, De Jong, Kok, &Van der Molen (2000)(3. r=n
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Figure 1. Butler et al. (1999)® Anti-saccade £&fF12#1 2 RIZE /RO —H)
FEER /)75 13 Fixation Cross Z[HH LFLF. AHVI bR v 7 208EHZEL LS (Onset
i) EHIEoHllo R v 7 2 ERE TN T, T LT BOllo® v 7 2R S h B KR
DEZF IOV TELVT N AW LIS s 5750,
(Butler et al. (1999) % & & ITfERK)

| Older

100 500 9.5
K % 9
g 80 rg 400 g 8.5
o | E 0
o 60 < 300 2 72
c o 2
o 40 $ 200 S 7
9 I S @ 6.5
§- 20 -4 100 g 6
8 o0 0 5.5

Pro Anti Pro Anti Pro Anti
Condition Gondition Condition

Figure 2. Butler et al. (1999) 925 2 DiER
e IEY y r— NOES i EY Yy — FEITIRB T B9 w o — Nl
oy — FEEEE (EG+R Y 7 2 TOMREE 8.5 )
(Butler et al. (1999)% & & IZfERK)

Z D Anti-saccade HEICH ONE Y » r— F T 5=, HHIESY v r— KOFIT))
MR IS > TVWB OO, TN EBREXNIEY » 7 — FDIUTEE{ 5> T 5
OhEHOMTLE D & L, #8513, # v 7 — NARERTITTES» D EFHICE
IRENDA vy D SOA ZIEL. MR ZTI <7, & L. RIS » r— K%
FHATLPT B> TVBE S, ME- 2RI » 7 — R LTS » r — F
B3, EREIcB VLT 15, — AL B r— FOFLTHIDG5%F - TV 54K
R o3, BEXY v 7 — FOUEEMERTT 2 0B BH 5720, FohhEA vy b
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SURD SOA MEL B 51250 TC, GSlEDY v 7 — F T 5 — 0 End 2, #45R
3. SOA DEK 7851221 T, Anti-saccade seICB T2 Y v r— KT 5— ¥ v r—
FIBRE, mE I B W TN AEHEH S DI 57 =5 —Y v I — FalfTD Y v
o — FIBEHCERZ B R WEED -ty & - Ty i OIREREBNHIEIC B\ TR
L1355 TL 200, BRISHNIIIY » 7 — KOFLTHDGEL 8> TV B HTH B EH
Z bbb,

Z DX DT, Anti-saccade ifeHIZ X AW S5O NI EER I3, S OEES 78 TR
Eb—Ed 5, FITHEECHTEERTE ZNFEIIE T » o — N EBED 0 SRS, KBTS
7 — FOFFTITBIRA RO DI E7s EOrlidaiis &£ 2 50T (Shiller & Sandell,
1983)o F 7o, —FRINTHINGIC & > TEALAZF P9 ORGEBALIX, tPiMEER & b AijbEsE
I ESHNTWS (Hang & Eggers, 1991), 2% 0 EXIFY v 7 — FICiENE
U0 OEiidid, IR « SFE0H o o — RIITON T v ZFINPT VI, Anti-
saccade AREHICEBWVWTH v 7 — K 5 —ONILIFHAIEINT 2 2 & IIAREETIE WL,

U U HRBREHESENFIE AN 5 72912, Anti-saccade afifia W5 C LT3R E b H
bo 1234 vy FOFIBOHINCY v 7 — F LB B SRV EVS HTH 5,
NS A vEy bFEICY v r— FAROFRNPO ELTHREL S 5 2 &IX8 5, &
WHEZ B &L FAOA vty MFETTNE Sy — R 2 EESIERIEIC > T
WA, TRITHIHT 2R TRE D, SO EN, SEDY v 7y — N5 —%4
LRI SETBO. NRENIEY v 75— FRe )28/ NCEHE L TV 2 r[gEtE b E X o
5o &9 1203, BREN BRI ZERIFIISIED O ISEALBIRD A & 185 TV BT
bHB, TN WNHEY v 7 — FOETEANFIIY » 7 — FOHIHIC > WT, BRERS
MERIR Lk > TOWIE WAL TH B, PIED 255 FZ 5 &, HEMIZIZIO LSS
Rz En T, EERESHICYTROTEIONIFETRE LV, Tk, B4R
IS COREZ RIS 2 7c DI L TO L T EIBTRBBEP S L0,

3.3 Oculomotor capture FRREIZ& BHR5ET

Anti-saccade FREICH T 5N HRFELAZWUE L T, BRI N2 D Oculomotor
capture ifsel (Oculomotor capture paradigm) Td %, Theeuwes, Kramer, Hahn, & Irwin
(1998)IC K » ThED b 7c COFETIE, EfSD» SFHRREICEREN5 6 »hDMHD
WENAICHET 55—y PNy 7 — FETO, [HicE RS ey =7y b X
FORESERBIT L Lk onsb, £, ¥ -4y FOHBIEFEFICA Y2 b7 o
A b 575 —ELTHBEMBID M, INEBELTRIGT 52 EhkH oS
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(Figure 3)o Oculomotor capture i ICBWVWTHFHRONENRIF, A&y b T4 R b
709 =~NOEWIEH v r— FEHIGIL. & =7 v b ~OEXIVSY » r — FHNERE
WWERLITA B E I P EWVS ST, Anti-saccade D HIE[E U TH S, Lo Ly
Ay bTARNTTI=D =47y bOHBNIEZRTFLEP DI SN
L7 DL g =y hEX vy Ty AT —OERINEMERRN O, A vty
P RSSO S=DERNIY 7 — FICRIZTRE AN S T EARE &0 D T,
Anti-saccade i & (FRE S F12 5, D% D Oculomotor capture st Tl EXTIY v
i — N T B BICIBAR IS A AN DATERI IS Y v o — R i3 & ORI T & 2 D)
EWVS S OWT, ERIISIANS D 25 RE L 7oBET S A HEIC 78 - TW 5, Oculomotor
capture ired CEICHIE & SN B D1F, IR, ¥ v 75— K T LIcALE OH|
BEY v r— N TH B, FHFERELT, AvEy b F X575 —DHHIT 2
ST BT, GHEIDEL 85 &L Bl v r— FOKRTHENE v &y b T4 R
MU YRR AT E, IV v r— FAIELL =4y bANET SNIGRTTD
B = FEBOEIN R ONE T ERb T oN b, Fio, BEEWSE LTI
FERFAN A vy b T 257 5 =BT 5 T L0 Tk D W T SRS
5T EVSEUREZITI TV E LTH, AfrhicA vy PPELTVWE ST
KO TEPDIBWT ENB T EN B,

Onset distractor Target

Fixation (1000ms)
Target/Onset Distractor

Time —

Figure 3. Theeuwes et al. (1998)Exp2.1Z 81 54 v & v bSOl
FEB417 /175 3 Fixation B CHEMLLZER L. HICZ(LL TH SRR ICHEINS & — 47
b COHMNTH » r — FEFTOL [ X241 L2 higaE o imn, X7, BSR4 TRE,
i b oMo Gtk E, SR IEIR %R, Fixation MO MANI/RI NI ET L <R 7
%32 LT3, (Theeuwes et al. (1998)% & & ITIERK)
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Kramer, Hahn, Irwin, & Theeuwes (1999) (. Oculomotor capture ifed % ]\ THR
BRESHINCBE S 22O 21T - 7o O3, A vty T4 AT I 5 L5 —
iy b ORIEDSIEVIEWPICE > TA Y 2y b T4 R N 57 5 — DRI B hE
IMEND T EICHEH L, $ERIEF A vy T RN 5 =05 =4y DL
THLUTOES TELTH, o7 — FRETEDA vy M AEIGIZELBR SN
I, FEbRoNBd o, Fio, BULHRY v 7 — FIBRFC OV T, Silnsh
TG L ORIEEI s 1, ¥ =y h&d vty M F a0 2+ 527 9 —[HOH#DE
WS L CWA T Lot DED, STy bEF VR M T AR T T Y —
MO REEEASIREREEN BB 5 C L RS\ T &, T OMHBIIERETEDb S\ T
LRI NI,

% 72, Kramer, Hahn, Irwin, & Theeuwes (2000) (. & v &y F T4 AT 27 7 —
OHFEAZZ, HIL L2 T S OEODY v 7 — FITHZ 2528022 W TR Z DR %
o700 FERIZ. BUBKHERH v & — NEBEHT S O TR AR Sl E O BUGASED -
720 Lo L. HODEIE & ZEHHEE D task-irrelevant 754 Y&y bF 4 A 57 ¥ =itk 5
FEICOVTE, FroEiEcREnE Lo CEFRONEh o, oy H1Y v r—
FETENA Yy T4 AT 75— 2566 25%HEE THERHZEIR SN
Whrotee LU, Avey b T4 X579 —OERZTZ25 LHILB®T L
BEIciE. B Yy r— FERTRICERZENTIN /2, SlE D 35.9%7 > fcdicxt L
T FHEHT1B8W EHFHEA vy b T4 X T 7 5 =D LT, KELE
bl THbE, A vty FFA4RAFF7 5 —ICKDERPTB T EITL-T,
HFEETREHAL LT B - 72D Ly meE TR LICS (M- 72 2 & %R,
C DOFERITOWT, Kramer et al. (2000) (3. ¥ =7 v bV w =K 5 EEA4 v
Yy FF A AN —EMET L EEVOEBOBENET —F v 72 ) THREL
BHNRBSBWIHD, 7—F v 72 )EROBDTEHRS N 2GS0 T, &
IS4 w7 — K235 F L FETTER OV E LS IERENHN - LR L TV 5,

Colcombe, Kramer, Irwin, Peterson, Colcombe, & Hahn (2003) (3. oty v a v
TH =7y bTH- RS, ROty v a VITBOTHETREFT A 2575 —&
BALGGIT, =7y FAOEKWISY v 7 — FIZDW\WT, T8 2 8% E
TIrE D ERET LT, MOPHOIRIBEERTE L Y2y T, WIFhDRy =7y
NEFEDEE, b0 —ADERTNE T 4 X b 57 5 -tk E LTER ST ot B
Ty vavDy =y bRt vy FOBA, 23y a2 vDY =7y MidE
LTy El Ly vavDy—ry hBEOBEEE23 8y Ya vDy—4y 34
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vy hELTEREN, 1ty vavTs—4y Mo FFENE2 £y v s
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Exogenous and endogenous control of attention and its
age-related changes

Miwa TakaHara and Kazumitsu SHINOHARA

The purpose of this review is to address the issue of how we control the shift of attention,
and the influence of age-related changes on it. In our daily life, we have two forms of atten-
tional shift, which are exogenous and endogenous shift of attention. The former is to guide the
attentional shifts, without an observer's intentions. In contrast, the latter is to control the atten-
tional shifts through an observer's intentions. These two kind of attentional shifts permit us to
get a broad range of information efficiently.

Firstly, we reviewed the literature of covert attention, which does not involve the eye move-
ments but only shifts of attention. Most studies indicated that the abrupt onset captured attention
even if it was task-irrelevant one. In addition, it was more difficult for the elderly to inhibit the
distraction of abrupt onset than young people.

Secondly, we examined the control of overt attention involving the eye movement, and its
age-related changes. There are two forms of task to investigate the overt shifts of attention; the
anti-saccade task and the oculomotor capture paradigm. In anti-saccade task, the participants are
instructed to detect the onset presented in the peripheral visual field and move their eyes toward
the opposite area of the onset. In general, the results of anti-saccade task revealed that it was
harder for old to inhibit reflective saccades toward the onset and to execute intentional saccades
toward opposite direction than young.

On the other hand, in the oculomotor capture paradigm, the participants are asked to move
their eyes toward the target in peripheral visual field as quickly as possible, even if the onset
distracter, that had no information about target location, was presented simultaneously. In contrast
with the anti-saccade task, it was shown that most studies have failed to find the age-related
changes about oculomotor control, except for the condition that the onset distracter was salient.
The characteristic of the oculomotor capture paradigm is that the onset distractor does not appear
at the location of a target and that the interval between the onset distracter and the target is
not fixed, in comparison with the anti-saccade task.

Finally, we discussed the issue of age-related changes for oculomotor control, which plays
an important role in the shift of attention. Recently, a new model of oculomotor control was
proposed, that assume an integration on the signals of exogenous and endogenous saccades at a
particular area in brain. However, there are some inconsistencies between the prediction of this
new model and the result of the oculomotor capture paradigm. So, we pointed to the needs of
future research on oculomotor control and its aging. Additionally, we think that consideration
about aging of attention and oculomotor control is one of useful tool to resolve the difficulty

related to old actually.





