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1 55

H O LAE N B 28 I R I B 25 h it 3 £ 22
fEH (Kleinke, 1986). fifih H G AR LK) HE J1 /&
2N A& B RO ALl (Farroni et al., 2002), XfF 2k
FALZEE ), AT EIN T, W R R AT A ER A A
i %L (Bristow et al., 2005), A AMFIRER, HYEHE:
7 0] BE 9% 51 5 i 7 49 B (Chita-Tegmark, 2016;
Fischer, 1999; Song et al., 2021), #il4n, EALAT LI
R, EA AL L el LR AR s, R
W51 i ERAE %, 2013; Bockler et al., 2014); P
AR T DL 5, B X B A 1 FL AT A 2 TR M
(Hietanen et al., 2016; Dalmaso et al., 2017), EALAY
AR AR AT TR 2 X LE B X IR, T Re s S 8k &
J145= B B[] AU E K (Senju & Hasegawa, 2005), I H.,
XFEYERIL e E BN LR 2, T
i G- W HR I HL 2 LAY 1T #L (Farroni et al., 2002),

F ARG AT RIG ] R (Chen, 2012; Lee &

W H 3): 2021-10-03

Shomstein, 2013; Shomstein & Behrmann, 2008), %
X R R S R RANTPRZ N R, Bt
AN AR ) 25 44 N A (B2 )RR B9 TR EE XA
[Fi) 25 44 PN PR AS (380 22 ) AR AIE % 1031 B PR B A A
(Shomstein, 2012). #ATii, f&4E K= ML RMATFA
AE 58 42 1K 25 (W) VE BRI AR T BEAE 40 8 Bgly S8 A
K HIAUAE e 2 5 X 5 UK % 1K 13 75 (object-based
attention, OBA)Fl%5 [] {3 & (space-based attention,
SBA)M/; B (Egly et al., 1994), 7EX MUz, &
95 8 LG PO P 7KF B 1 HES 9 HE B HE A —
AE A, Z 5 LR A R TEAE 9 2 — i,
e Hbr 2 BEAL I A LR AL E (A2, valid
condition), £k 2 AL EEIEHE (19 55 — i (TC AR [7) % 4,
invalid same-object condition, 1ISO)a & AL KL
JEHE b (JERUA A & K, invalid different-object
condition, TDO), H. ISO Il IDO 5£ & & 2 [0] )
FEBIAHAE . 25 RRM], woln A 80 & H bR
N2 2T ISO M IDO A2 F, BV 30 1 2 ) v B Ak
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Wb A FDGTEAAR RN B R R LA AL 749

5 Bixs 1SO 7 B b HARAY KL 2B F IDO {7
B, BB T — R BRG] R B RO

Sebr b, eSS AR, BT mALE BB
FE, AL E T S IRATRE R
WFFE K B, %o T LAY T 3 AT DAYORS B2 AR ] T £L X
(fusiform face area, FFA)FI%i T B4 K2 JZ (inferior
frontal junction, IFJ), 1Mij IFJ ${IA K J& OBA W4
JLffi(Baldauf & Desimone 2014), Ik, AIHTAFA,
AL G B Bt ie % 51 S 1 = o i
(Hu et al., 2020; Egly et al., 1994; Shomstein &
Behrmann, 2008; Shomstein & Johnson, 2013; Song
et al., 2020; Yeshurun & Rashal, 2017; Zhao et al.,
2020), B4, (EHASFRATCTERR, #aHt 2 F a8 m
HOG MG 5 5 & K2 5 DL S Ay 52 B 5] 5
7 PUL, Song %F(2021)R FH i -FL A1 e 1 L oI
JFH9\ SOA 2 300 ms, &I EMAIF T 1Y OBA &%
VAR NS RITIB 2 S e T R EY SN NE B RG
MAE 5 Be A8 5 10 L% 1 52 AR UK 51 5 1 2 40 e
(Song et al., 2021). 73 4k, Afi 1R HIHR G S AL AE
YERREL, 4330 1T AL RO, P8 ko HOGTER
0 OBA HA E s AL o

SR, HTAOCT HOLIEMSE M OBA HBF5EA))
FE—RE . B8, Song %5(2021)K FH AR TE HE
MESEEARTEF @ e . AR . =4 5E )y i
FATEZE S, ARERWIHOGIEMAT OBA 1 52ml HA
W3l i PR o (DFETEAE J& P B —, Ty LS A AR A 1
B iR B s SCE MR H R B ARG AE
J&PE(Malcolm & Shomstein, 2015), B AWFFT
FARE A R A AR W JE R X A T
FEA RS [ IR (Hu et al., 2020), (2)8EEHE HU fij 24
W HERIE, SR IATE R R E AR R 2
S, TR T B R N R AL B B Y
FCAlAL T DR 2 M S BELAS A BE A 1k, AT
Xt HFRA S0 (Chen et al., 2020), (3)F 524 7
h, FRATTEE 2 M S R P B L SRR AR AN
4k B 9547 22 H.(Korisky & Mudrik, 2021), H5Z =
e K R RE % 51 T 1 B 1Y 4 BiC (Stephenson et al.,
2017; Bayliss et al., 2006, 2007; Hudson et al., 2016),
B R S 3R B (Korisky & Mudrik, 2021), #A1M,
17 L AR LG T A B S = 4 &R T B A Wk
(Crouzet et al., 2010), 7F7E & M 45 09 0 T F
(Zhou et al., 2021)F134 & f [7] (Simpson et al., 2014;
Langton et al., 2008). 7£ L& A& H WL 21 H G
TERLXS OBA HY 52 M 2 75 346 1] HA L S AR AT A

AL, HETA AR —Fh i WL B SR, 2k
W53 4 >k %5 288K 5 712 7 (Stephenson et al., 2017;
Bayliss et al., 2013), &4 PFHr(Bayliss et al., 2006,
2007)5E ), Pt, ARBFFERR 1 SLRR Z Ah, b
KA1, ZEmflm TiH ks, Bt
MR OBA AR AL HAt B2 Ay AR A Wy % 1A rp
TAIRAAAE, LA RCH J5 A FIAL & 5 A A

HR, NIRRT 5 B 0] fF (stimulus  onset
asynchronies, SOAs)E# M OBA M — P EZEHNR
(Jeurissen et al., 2016), {HJ&, HEI ™M ICHIFE B
PFHOGEMSE W OBA RN EIHERE, — 5, MG
HEEE—A AW T # (Chakravarthi &
Vanrullen, 2012; Landau & Fries, 2012; VanRullen,
2013), Fi# SOA MIIE, OBA R 2 B SEHE s
N AR A AR o BTG TR ZR R AN BT 5T R
23 A e RN R MAER AL 55 h, 4 SOA (105
ms) Z& A AT LA AR B B IR RN, B SOA
(300 ms)Y L KR HFE, HAEK SOA (1005 ms)
s 48 R AU T 2% (Friesen & Kingstone, 1998); [E N
WFFEFFRYN 200 ms. 300 ms F1 500 ms [ SOA, &
B 300 ms SOA H YFEMER R HRCKEH 45,
2015).Jeurissen %5 A FHLEE B 200~600 ms SOA, 45
W] 300 ms (9 OBA R KT 200 ms I 600 ms
(Jeurissen et al., 2016). M4k, DIFESCT OBA HHF
FERIRICIE B AR 52 B (R, AR 1% 1 0, 4 ) 3
FHEAR 0 OBA UM, X RWH T B iyn T
SFFEERZ M OBA (Shomstein & Behrmann, 2008).
Shomstein il Yantis (2004) % i, 400 ms SOA 54
OBA 2 MAIHZRMMESE [ LR H AR A
95, 600 ms SOA AT &R R, HEEE
o AR5 5, {HJE 200 ms SOA %1 F OBA &~
% HF W

—JrE, FOGEMIE RS TR . O
PR 4t 25 B & 5 % 5 2L/E H (Frischen et
al., 2007), ‘BALEE T HOGRYME . MR
(Kawai, 2011)% [ i F4E2& A 5hn Tk g, Wik
iy 2 BRI ] A4 K A E o Ristic #1 Kingstone
(2005) AU AT 1 #EHL SOA 4 100,300,600 ,1000 ms,
IR W I — oK B v B 8 IR, T R g
hg IR ) P, 435 2R 3 4 SRR R i oAy IR B 1) 7
300 ms Fll 600 ms SOA Z1F N =4 T i F I KK
L, BERNGE VRGN, X R BOUE B RAR
LA ER oy iR, HHSZ3E B
PR SEmR, O HA 2 — s R R] A 454 T . PR,
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J T RS Song (2021 ABFSEHR Y HOGTE
I — [ iR A5 AT OBA B A 520 78 52 SOA
AR C L4, fEK SOA B &7 Hr8 & 4 /EH,
ABFFEERYN SOA 2 100 ms. 300 ms Fl 600 ms, F&
fITHED 100 ms SOA 414 F OBA Z A % H L IEM
S, SOA 4 300 ms B H YEM 235211 OBA &30,
HEMA TR OBA 0 KT B4 F, (HXFp
L2 HE 600 ms SOA 254 I Fifi 25 2 A58 17 f) ik 559
[N

Zi b, AHE T R HOBUHE 28 2 3 20 % 42 A )
SOA 44T HOGIEWXT OBA M, WIS 3
ANSZE, SEHS 1 35 AL LA I 3k AL AR S S
F%, 2552 B G an ] 5 1 L2 1A S ELARE TR 5
Wl SEPEVEVE R o O 1 HEBROK P-4 B AR A 1 52
S 2 B ALY EEEE 2 5% (Ramamoorthy et al., 2019),
S 3 FH R 0 AR 1 O 205 45 Y T L
SAH BRI, H OGN AT 5 e S AR AR ) R AR Y
OBA. SLEfRi%, EAAIE T B2 AN K T a sk
MR ARN, 22 Sk B T LA R 5
P BT 1SO 7 & H AR 1R TR] O, T2 B
LR E, SRR LI R B
Y H bR N R G iR 22 5ok B TR 1IDO
A7 B B ARPAS TR SR, D)2 B B0 T L 4 R T
SRl [k AL B AR RN S iR R
[ B>k [ F 1SO A1 IDO vz &, D)3 B B A0 if L R il
RN AR

2 SCEY 1. A[E SOA &4 F HYGHE
AU T FL B AR 3 T 9 52 i)

21 FHik
211 #ik

— T G* Power JCEe/rHr, SCiBAE—4
AR K/NEY 2x3x3 B2 HAE B RN 5 (F = 0.25;
Cohen, 1992), JfiX'E o R 0.05, Sitkes ik
0.95 (Faul et al., 2009), T35 2| A R 14 A
Jy— 7, HETLMEXT OBA WF5EH A &
(Zhao et al., 2020; Yeshurun & Rashal, 2017), 153
AP RIFEA G K 20~30 A, LABAEE R 080583
B SEEG 1 FSEPRVE IR 25 AR R4
SINT ARSI (A 23 4, B4 2 &), PalFERE
17~23 % Z|a)(M =18, SD = 1.39)., i #il¥ A4
FIF, A 8UF EMR S ER, KRSt A5,
SLERTFIRET, AR ITA B A R, SR as
R, 4T — R .

212 SRIG{UERFAMRL

SEES T AR S 19 et AYERAR L1900PA /R
2% BREAN R H 1280%1024, KilHT%E N 60 Hz, B
WIS BRBMEEA AN 63 ecm. FRATRH
E-prime 2.0 #1752 90 gm e, 5250 A AL B A 9 7k K
/NA 20%4.9°RY AL, EANTHRAFTE—1 0.48°%0.48°
) HR e L, PR T L2 I RE B2 0.9°0 A . k&R
RO, eV LY LR —
Ui b HFRE—A AN 0.48°00 @& A, FeATR
9 mim RPN T L AN (1 IR EAS
ik, 9 AR, 25K EMM =4.97, SE=0.36)
FIERE(M = 5.27, SE = 0.40)0 T fL2Z A B, p>
0.05; MHfLMeREE (1 A FH#E, 9 AWM
WM EE R A, EAL(M = 5.63, SE = 0.29)F1 1] (M
=5.17, SE= 035 fLEFAEE, p>0.05.
213 =Zigit

YR 2 (BN R FTEALE : AL [k
3EREAME: AR TRAHRIEAR . TCROR R
&) x 3 (SOA: 100 ms. 300 ms. 600 ms)# ik Nk
Tho R RITTEN B H/R &R A B Ek A
AL L, nE 1 PR R TR . H, iR
LRITENLE, AR SOA M NS i, HAE
O RN BRI IE B % . 1IESUSER 2 60 4k, B 6
A~ block, 3£ 1038 Nk, o T 51 HA A E 5,
SCE LTS T A BRSNS (iR, Hb AR
K 864 1>, 25 KKK 174 4> TE BFrikkH, H
bt BITELR RO B RORIMEE S 50%, Hish
BAELL RACEAR DY I — i (1SO) s # FE L RIL % 1k
L (IDO)IME IR 25%
214 LWRTE

S ARIE 1 PR SEIRTTIRET, B, TE
Btre g B 1000 ms HH R+ R 5K T AL,
BGOSR T LA AT 2 — i S O A 1 4 R (RGB:
255, 255, 0), SEIEFE]H 100 ms, SR HE A0 5 A
FLAKZE I 0 ms. 200 ms 8 500 ms ZJ5, BR2s
FIRZ A, B A5 B S BRI LA AT — A s o
HARTEDL A S B B 2, 5 R A s iz T
FF2Z 1500 ms J5IH . 7E 500 ms =5 fefa i AT
—IR o B AT 55 2 2 508 3 H AR L Al gEPR Y
Fe R M g, B B AR PR OR $ie A 1E a0
SO AT, el 258 1 20 KR B 2 2 L8, 2 IE A
FIRF] 90% LA E A fE#E A E 5
22 HESMEER

K H] SPSS 16.0 X SEH ¥ da #4770 M, F 9
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1000 ms
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[ |

. 1500 ms
B TRARIEE TSR FEZ
[ES I  W o

A IE AR AE 90%L) b, 25 PR 45 i %
H 2.0%. FEHATIEZ AT Z 00, SIBR T 48R S A
B 3 AbRifEZE LIS R BB, BIBRF R 1.8%. FKAT]
XPEARAE AT 2 BN RITIEAIE: A [mlkE) x
3(EREAMNE: AR LR TR R
&) x 3 (SOA: 100 ms. 300 ms. 600 ms)—=[KE &
ST 22508 o IV R PR G A5 A LR 1,
5 BN, SOA M EMN &, F (2, 48) =78.38,p<
0.001, > = 0.77, FHJGKK A, SOA 4 300 ms 55
(M = 326 ms, SE = 8.67)# Ik i [ B T SOA
100 ms £54:(M = 357 ms, SE = 8.74), p< 0.001, 95%
CI = [-36.35, —24.77], #1600 ms (M = 350 ms, SE =
8.85)%1F, p < 0.001, 95% CI = [-28.22, —18.07],
SOA 4 100 ms F1 600 ms s 8 128 1Y Sz b A F7EAE i 3%
#5, p=0.094, 95% CI = [-15.76, 0.93], #E/RLR
JRTEALE W ERON AR E, F (1, 24) = 0.87, p =
0.361, ZLEABNMERN ER T, F (2, 48)=6.06, p=
0.009, mp = 0.20, #IXTE SO £ TR NI(M =
341 ms, SE = 8.77) . EH T IDO 451F:(M = 348 ms,
SE = 8.85), XEHA AT BN OBA B, A5
NN S ISO 454 F1 IDO 4544 T Y S 1%
AR EES  SOA ML /R RITEN B 132 HAEH
A3 F(2,48)=1.83,p=0.175, SOA FILZAHL
PERAZ HAE R, F (4, 96) = 3.56, p = 0.013, 12 =
0.13, KA SMERHE R 2R T FE 7 B 138 HAEH
AN, F(2,48)=0.52,p=0.592, SOA, LEAK

PERR R RITTEN BB — HAAHAENAN R, F
(4,96)=2.30, p=10.081,

H T AR IE SOA X OBA RYZI, Fefi1x}
KBS BAR AT T 2 BERERITEN E: HAW ., [
W) x 2 (ERERAMME: TRAMFIFER ., TUAREF
) x 3 (SOA: 100 ms. 300 ms. 600 ms) & il J5
ZoHT. BERE I, SOA B ERUV i FE, F (2, 48) =
65.78, p < 0.001, n> = 0.73; H/RLRFTFEN B K F
MOV ATE, F (1, 24) = 0.11, p = 0.740; LERAL
PER) TR B3, F (1, 24) = 18.02, p < 0.001, 0, =
0.43, AW —EZ HAEHIAA 2% (ps > 0.05), H%
FIJE, SOA, LRRA MR RITEN B A =5
THAEHARE, F(2,48)=3.79, p=0.037,n," = 0.14,

L, FATIESA SOA & MF FH#ITT 2 (2
INERRFTENLE: HA, BB x 2 (RRAERE:
TCRAH R AR, TR IR 244 51 52 0 3t 7 22 73 AT o
24 SOA i 100 ms I, LA RMER FRN &, F
(1,24) = 36.28, p< 0.001, n2 = 0.60, FWAXFLEM
AR EEESET OBA Rh; HRERITTEN
B EMNARE, F(,24) =012, p=0.733; £
TNER B T HEA BN ZR A R 9 38 BAE R Bk 3,
F (1,24) =028, p=0.603, X#H 100 ms SOA fi}
LR R TAENL BN B LR F T 1) OBA 5%
MR R (W 2); 24 SOA iy 300 ms i}, ZRRA
ROPERY ERN W3, F (1, 24) = 8.98, p = 0.006, 15 =
0.27, XU T OBA BN, $/nZeE I o B
FRHONARE, F (1,24)=1.78, p=0.195; $2/RL%R
JRTEALE R R AR S HAE B3, F (1, 24) =
7.17, p = 0.013, n} = 0.23, X EAXFLRW H T
R DL RO BB A _Ln R s B R
THEE, $3300 ms SOA M HR/RZRITEN:
BN AR ELEEAE T B OBA UV AFAE2E S, HE—
LT R, EHAZE T B OBA 0% (M = 12.79 ms,
SE = 3.29) 1 FH KT LA MEM = 3.94 ms, SE =
3.20), t (24) = —2.68, p = 0.013, Cohen’s d = 0.55,
95% CI = [-15.67, —2.03], HiXFh&RkH T EM
S TR 1SO A7 B 14 H br SO BT 1] 3k 4548,

F1 LW 1H SOA, RTLTMEMENLRTEAREEFGHTHFEHR IR (M £ SD)

HH i3
SOA N N o 2 o A
A Fe A TR TR R TFoE A [+) TN
100 ms 358 +43 353+47 360 + 43 359 + 41 351 + 46 361 +48
300 ms 321444 320+ 45 333445 326 + 41 327 + 47 331+46
600 ms 350 + 47 349 + 47 350 & 44 350 + 47 346 + 43 352+ 47
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t(24) = 2.59, p = 0.016, Cohen’s d = 0.15, 95% CI =
[1.40, 12.37], ELALZ&MF5 RS F T 9% DO
A7 B 1 B AR SN A 2253, t(24) = -0.86, p = 0.396,
Cohen’s d = 0.04, 95% CI = [-6.67, 2.73], XFHH
PIAH LT [0 3k 1o LR RR A S0 R, S R R
TR A YRR 4 SOA Jy 600 ms i, F2
BN RIS HAE RN i 2 (ps > 0.05), XM 600 ms

SOA HHE/RLRFTIENL B N EHAAIEEE A F T
K HFL OBA R .
390 -
‘% fﬂ] l%&}d‘ﬁlﬁj
5 3700 mbv NG
.E fﬁ*
&1 350 | i
oy
B 330}
310
E | ma | oaw | omse | Ew [ m
100 ms 300 ms 600 ms
WRRRITFEN B

Bl 2 5256 1 455K
T ARREIRZEL AR TR T MRS . *** p<0.001;
**p<0.01; *p<0.05

IEWRINEE R kB, T 28500 LA K 38 |
FEFAR 12 (ps > 0.05) . I, ASZERAF7E IE i
RIS B A AS AT R4
23 itig

SO 1 45 R IR, 24 SOA M 300 ms B, AR
SR B ARRN KT e A E, HxX a5kl

?%&ﬁbﬁﬁhﬂﬁ#? ISO o & H bR A0 517 b

FT LR 1SO 7 B Bk, 3R E IR
o 4h, 600 ms SOA ZF T, JFEA "4 OBA
BN, AT OBA AN 2B 2% H Al b Ao 1]
P 1G I ek 2L, 3X 5 ET N SR 45 SR — B (Chou &
Yeh, 2018; Drummond & Shomstein, 2010; Shomstein
& Yantis, 2004). 7355, A T HEBRAR (1. WG XT LG4
TRIK-F- Py BRAFAE Y52, S8 2 L A X B
B o WRIT R B Y YL I L A AE X% L EE L ITE (RP
BT S LU FURRE A )28 Ay A7 AR 1 (B L EE L T S % s, P
MR X LB A i S e AN 25 K AR AR Ak, (B AR

N H W A 5 1) B xR RO UE B (Ricciardelli,
2009), Jf H H BT &R 23 18 2k (Ramamoorthy
etal., 2019). SLHRAR %, UHE 300 ms SOA 54 =
A T AURN ] 3k A5 R R RN JC 25 S, RIACE 1
() 25 502 T RS B gt in T RS 2

SERMSEES 1 —2, KPR R 25 X — KK P
Py PR S B ER 1 AR B R

3 SCEY 2. A[E] SOA 4 ﬁﬁTE;"ﬁﬁz
AT Sz A T L AR T T A 52 ]

3.1 FHix

3.1.1 #k

BEPGIMIE R 25 ZAERR AR F S H Il
SEE (LA 23 44, PR 2 4), BHRARIRTE 17~21 ¥
Z[E(M =19, SD = 1.03) T4 8 XA 10 ) 57 1E 4L
JEH, WNARS M KM, LIt ihmT, 2k
BETA RO RIS R &, SCmE s, 4 Teil—
FE AR
312 KNSR, M

SERAERFRI AR 555 1 AR, ANEZ A TET
SIEU 2 Fi R TR B AR R S g 1 rp L B X H S
e, AR FSCES 1 AHTE]

3.1.3 EWigitFiRiE
SER TS AR R S 1, ANl 3 B

T
1000 ms

+ B
0, 200, 500 ms

R
1500 ms

v 0 i 2 N v E N EE 273

Bl 3 S5 2 mARRE

32 BESWMEER

BAPOLAYIE R AE 90% L) 1, 25 FHRIR
PR N 1.6%. BRI E 5 S8 1 AR,
TEFATIE AT Z 00, SIBR T 48R SO LA 3 A b
HEZELASNI SO, Sl BR38 A 2.2% o FRATTXT Bl 45
IRAHT 2 BRANRR TR S . [l x 3 (&
FKABNME: AR TRARFEZAR . TCRCAR R 244 *
3 (SOA: 100 ms, 300 ms. 600 ms)— P& & &l
T3 225001 o IS AR PR GE A R L3R 2, 45 R W
/? SOA HY F#UW ., F (2, 48) = 90.95, p < 0.001,

=0.79, FIGKK &P, SOA N 300 ms 2c1F(M =
343 ms, SE = 9.09) 811 SR T SOA 25 100 ms



557 4 B8t A5 FOGHEIZ S0 % A T R 09 5 i AR HIAL 753
®2 LW29 SOA. BRTIERMEMBEMERAENESZRGTHEH KM + SD)
SOA B [m]
AR TR FERA ) EEE S TFeRAH [7) FTHA
100 ms 382 + 47 372+ 42 388 + 49 375 + 44 371 +47 378 + 46
300 ms 339 + 46 340 + 42 354 + 54 335+ 41 341 + 48 347 + 49
600 ms 368 + 46 368 + 47 369 + 47 368 + 46 368 + 47 375+ 50

21 (M = 378 ms, SE = 8.95), p < 0.001, 95% CI =
[-40.41, —29.36]F1 600 ms (M = 369 ms, SE = 9.24)
%A, p<0.001, 95% CI = [-33.58, —19.30], SOA Ky
600 ms B g3 0 S ERTF 100 ms 251, p = 0.035,
95% CI = [-16.39, —0.50], #E/RLRITEN B E
RN, F (1,24) = 11.93, p=0.002, 0} = 0.33, #
TR 2R R AE Wk S5 IR M(M = 362 ms, SE =
8.93) W E M TARRIE HM KM = 365 ms, SE =
9.00), LLERAMNERER WE, F (2, 48)=16.17,
p<0.001,n>=0.40, XA AN T B N(M =
361ms, SE = 8.71) . & F IDO &1, 1SO 454 %
IR (M = 360 ms, SE = 8.79) & T IDO %%
fF(M = 369 ms, SE = 9.49), XEW=4 T BEHH
OBA #( .. SOA ML RAMMEM A HAEM W, F
(4, 96) = 4.92, p=0.003, 12 = 0.17, SOA Fl&/Rk
RPN B A TAR T %, F (2, 48) = 5.76, p =
0.006, np = 0.19, ZKFA WM ML I/RL R I 7 {7 &

AR AR AT, F (2, 48) = 1.44, p=0.247, SOA,

LRA MR KRN SN = ELHAEH
REE, F(4,96)=2.20,p=0.095,

R T 2RI SOA X} OBA RURZIR, FRATTXT
RN TS EAT T 2 BRRERITFEN & EHM. |
W) x 2 (ERERARME: TR FER . TUAFF
) x 3 (SOA: 100 ms, 300 ms., 600 ms) = & & J7
FHT. R LI, SOA B &N &, F (2, 48) =
64.02, p < 0.001, n2 = 0.73; HERLRFTFENE K E
BN, F (1, 24) = 3.96, p = 0.058; kEAK
PERER B, F (1, 24) = 31.64, p < 0.001, 0} =
0.57. SOA FIH/REE R ITFEN &I 2E HAEFH W3, F
(2, 48) = 5.66, p = 0.008, n2 = 0.19; HAl ) —HEL
HAEMBA B E(ps > 0.05), HIEHZ, SOA, &%
R T IR 2 BT A B ) = HE 58 HAE B 3,
F (2,48)=3.34,p=0.046, 1> = 0.12,

Ht, FRATEEHA SOA &M F# T T 2 (42
INERRITTENL S LA, k) x 2 (RERARE
TCRAR R AR, TCRAS [R) 7% 1A ) 2 20 1 5 25 50 #
1 SOA 2 100 ms B, ZeFARCMER RN W2, F

(1,24) =22.08, p < 0.001, n2 = 0.48, FKIXFLEA
AR EEESST OBA RN, /R RITEN
B ERN B, F (1, 24) = 10.12, p = 0.004, 0, =
0.30, FeMAZE R AE B[] ke 45 14 F A9 in T A7 AE 22
5ty R RITE N B L RA R s HAEA
WFE,F (1, 24) = 3.28, p = 0.083, XM 100 ms
SOA B #E/R 4k R BT TEANL B Ry B0 AN [B1 38 25 7 T 1Y
OBA i & A 257 (ILIE 4); 24 SOA 24 300 ms i,
LRARMMEN RN B, F (1, 24) = 12.68, p =
0.002, n; = 0.35, RUIXFLLRMY H T i L2 S
T OBA ZNj; $R/RZREPTENLE 1 ERONA W3,
F (1, 24) =3.70, p= 0.066; $E/RLRFTfen B MLk
RABMENLZEAERAARE, F (1, 24) = 236, p =
0.138, XM 300 ms SOA /R 28 R AT v 7 B
BRI EGEESCE T B9 OBA BN B84 225+, 24 SOA
A 600 ms Hf, RN AL HEAEHIIA B2 (ps >
0.05), X ZHH 600 ms SOA s} EL A1 AN [E]3kE 5 14 R 1
K HFL OBA RN o

420

*kk ToHH R
q00f M) O EXCRF
g
i 380F -
,E‘
X 360
ol
340 b
320
Eu|lﬁl:&% mllm% |
100 ms 300 ms 600 ms
%/T%?F)ﬁiuﬁ

B4 S22 g RE
o HARERRZLANER T FIEAREEDR, *** p<0.001;
**p<0.01; *p<0.05

IERR RS M R, T R0 LSS B
FE AN 8 2 (ps > 0.05) o PRI, AXSZI0 AN A7 76 IE il
RS I B AR AS A R4
3.3 itig

S 2 FURKESCES 1 AXT LB BB, A ek
AT LR 25 5, 252 4E 300 ms SOA &1 ~ E M
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FRITIET 3 45 1 T B R AAREON A 22 5, TERH T EJ2& i
Xt B AR B G B 7 AN 2 X B R SR KO
YRR IE 30000 1 45 . 600 ms SOA 4514 F,
AT HE OBA B, 55280 1 4558 —3 Jish,
THEZYHALAGEHEIRG, BIGEMXT OBA 5%
e & 75 RE A4 i 2 At B S 2 A rhy, S2 3 i AR
AT B IR B VR A . an RS2 3 iy
L EEA AN, R EOGIEMA OBA 4R T
XPEEA LA B m T, nR558 1 45 R AR,
KUY EALE BRIHR G, HOGEMXT OBA 4rfic
()55 M A LA™ e 38 Gl L S A A

4 Sy 3. A SOA M4 F BHOoGHE
PSS L S AR T Y 2

41 FHik
411 Wik

BEPGIME R 25 BIER K FAEWIH S S 51
S (A 23 44, A 2 4), HOREIRTE 17~20 &
Z (M =18, SD = 0.64), A # i A9 A 77 ol 8 1540
JIER, WARS I ISR LRI aHrn, 2k
BEITA OIS R R, TR RS, AT il—
FE 9
4.1.2 SEIG{LIFFNMFEL

SIS RS 558 1 AR, AN A =Z AR AE T
S 3 BRI  BAA R AN I EE Ab B S B AR T
ARG, HoAd o> NS5 1 AH TR
4.1.3 SLIREITFRTE

SCE RO S AR 5O 1A, aniE S TR

HK
1000 ms

100 ms
[
0,200, 500 ms
L
1500 ms
AR b v 2 N 77 Z N TP -27 N

K5 sume 3 kA
42 HFEHKHEER
TP IE# R ITE 90%LL |, 28 FHIR Y
RN 1.7% . B 5 6 5908 1 IR, feik
FrIER AT 28, SER T A ROV DL K 3 S hRifEZE
LIS, SIBR 3 2.3% o F AT B &5 R it

172 BRRLERITTEN E: HM . ) x 3 (KRR
BME: AR, R . RO FEZAR) < 3
(SOA: 100 ms. 300 ms. 600 ms)= [ 2% & & il & Jy
ZEHT e NIRRT 2SR L3R 3, A5
7, SOA I RGN i, F (2, 48) = 48.29, p< 0.001,
na=0.67. FIFKE KB, SOA 4 300 ms 514H(M =
357 ms, SE = 9.48) 81l i S i PR T SOA 2 100 ms
Z4(M =391 ms, SE = 9.84), p < 0.001, 95% CI =
[-41.58, —27.17]#1 600 ms (M = 382 ms, SE = 7.71)
%A, p<0.001, 95% CI = [-33.60, —16.72], SOA N
100 ms F1 600 ms B 8 i S N AN FEAE i 22 5%, p =
0.163, 95% CI = [-20.93, 2.51], #E/RLRITLENE
M ERON AR, F (1, 24) =0.39, p=0.536, &%
AR ERN B 3E, F (2, 48) = 11.73, p < 0.001,
ny = 0.33, WIRTEARBEEA TR (M = 372 ms,
SE = 8.13) i F Pt F IDO 444, 1SO 4 T 9k ad
(M =375 ms, SE = 9.36) iR T IDO &M =
382 ms, SE = 9.16), XEM 4T WK OBA %L
Vi . SOA FIZRFEA MMM HEAEH B, F (4, 96) =
3.58, p=0.015, 1 = 0.13, SOA FHE/RLRFTEN
B EAEHAEE, F(2,48)=0.93, p=10.395, £
A BERR IR R T B A BEAEA 3,
F (2, 48) =2.06, p=0.138, SOA, LR A MR
INERRITTEN B =~ ERL HAEH AN B, F (4, 96) =
2.45,p=0.063,

R T E— RS SOA X OBA I, FoATTXT
R A B EAT T 2 (R RITENLE: EHAL . [
) x 2 (RERAKME: TRAHRFIEAER . TR R
&) x 3 (SOA: 100 ms. 300 ms., 600 ms)H & & J7
EoMT. R LI, SOA 1Y ERN B &, F (2, 48) =
33.62, p<0.001, > = 0.58; #/RLRRITALEN B K E
N RE, F (1, 24) = 0.02, p=0.893; LERARL
PR ERY B, F (1, 24) = 17.82, p < 0.001, 0} =
0.43, P A M B HAE AN 3 (ps > 0.05), H%
52, SOA, LEAMMEMILRELRITENEN —E
THAEH R, F (2,48)=4.05, p=0.025,71," = 0.14,

ik, FRATLERAA SOA & R T T 2 (2
INERRITAEL B L, D) x 2 (ZRRA R
TCRAH R AR, TR R 244 51 52 0t 7 22 3 AT o
14 SOA 4 100 ms f, ZRFA R ERON 2%, F
(1,24) = 17.03, p< 0.001, 02 = 0.42, FKHAXFLENM
AR FEESET OBA R; #RERITTEN
B EMNARE, F1,24) =181, p=0.192; £
TNER B T HEA BN ZR R A R 9 38 BAE R Bk 3,
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®3 XU 3K SOA, RTLFMEMENEZZTANEESEMHTHEHRER(M + SD)
SOA HH [m] 3
AR TR T AR TR T
100 ms 389 + 46 388 + 54 400 + 51 387 + 44 388 =53 395 + 52
300 ms 348 + 38 353 £ 51 367 + 51 349 + 46 363 + 52 361 =55
600 ms 381 41 382+ 42 384 + 42 378 + 39 380 =39 386 + 39

F (1,24) = 0.59, p = 0.450, X7 100 ms SOA i}
PER LR R ITAEA N B A LR 254 S 1) OBA 3%
AT 5L 6); 24 SOA 4 300 ms B, ZRERA
BEPER ERY B, F (1, 24) = 9.62, p= 0.005, 1) =
0.29, RWIHIBL T OBA RN $E/RER e B 1Y
FRHONARE, F(1,24) =041, p=0.531; $ERLR
JIRTEAL B R R A R L HEAE B3, F (1, 24) =
8.13, p = 0.009, 0} = 0.25, XEMXFLRM H T
VER VO BOEHA ) R E R S R
TIEEE, S50300 ms SOA I 2/R LR T &
9 BT [E]5RE S50 R B OBA BN AEAE 2 5, HE—4F
TR, BT OBA ZUW(M = 14.61 ms,
SE = 341 F R TRIESZAMEM = -1.50 ms, SE =
3.64), t (24) = —2.85, p = 0.009, Cohen’s d = 0.91,
95% CI = [-27.76, —4.45], HiXFhZHk A THEM
M BT 1SO v 1 H b B g B 113 25 1, t
(24) = 2.35, p = 0.027, Cohen’s d = 0.19, 95% CI =
[1.23, 18.76], ELMLZ&MF5 k45 F T 9% i%) IDO
{7 B HAR N A 225, 1 (24) = -1.50, p= 0.147,
Cohen’s d = 0.12, 95% CI = [-14.51, 2.30], X%
LA LY T B3k LT BB R, IR AR SR
AR TA R E R AR, 24 SOA 600 ms i, &
BN FIAZ HAE A B2 (ps > 0.05), X3 600 ms

SOA B F AN ]38 25 11 F 247K H B OBA 400 .
IERR G b & B, A RO LA S AE H.
430
LN i3 B TGRSR
410 F 0O XA
ﬁ 390 |
-E; ***
‘]21
X 370 -
'
330
| e | oEe | omse | omw | ome
100 ms 300 ms 600 ms
WRRRITHNE

B 6 52Uy 3 455K
e ARRERRZL AR TR T EMNPRER . *** p<0.001;
*+p<0.01; *p<0.05

YERI A 8.3 (ps > 0.05), R, A SCE ARFETEIE
SRS B AR AS A R4
43 g
ST 3 45 S S8 1 WAL, B 300 ms SOA
ZAE T BT B &R S0N 2 KT Rkt A 1
Hajﬁ%jﬁk H T HOx A & FT 1SO fii ' H
PrREANF RN, FBH AR &, S — e T
HOEH X OBA A2 AT DAY Ji 31| HoAth L 5L %
& ,600 ms SOA 544, JFI&A 4 OBA &,

5 g

AP 3 SR, A VA HOG R T
fL. MR, B TEAHEL R Bt
TEALXT OBA 15252 2] SOA IR, HIGHMXS
OBA B4 B &2 M AE#5K SOA (300 ms)Z&fF T H B,
TERSE (100 ms)FITE K SOA (600 ms)I {2k . SEE6
1A EFLREO R RIY SOA, %% T Btk
M T LIS AL B G B AE, 300 ms SOA I,
BT B AL 1SO v H AR A BRI ZL P T 1]
WAL, FECE KA OBA &V, X5 R4
AR L, E?ﬂ%ﬁ%ﬁﬁﬁmﬂ’ﬁiﬁo S 2 K AL
X LG BE S, 25 SR B 7 A BRI [ s 2R F R %%
RN B 22 5, FRIISEE: 1 B4 R 2 i TiixT B
ST AAE B G B 1T AN 2 TR L R A AR T
TES BN . 250 3 R FH IR G S AR it il % B mT
LEEH R R, BT 590 1 AR SR, 3 A
SLE AR —BER, HOEIEE, MEER R
BoHNLROESEE T 1SO (8, Mok, HYEH
P RE A 52 i 5 T R 0 1 A B, X R R i e A
G| IR 2 7 NG L

AMFFEEER KB, FEALS LR B % AR
RNAETE 25 5, HaxX A 22 7ok TR0 %
PR ISO i B b HARBIZRIN EEP T LR AR, X4
RATE BT R BB ISR B . F AT BE OBA 2%
N EREISA 3 Fh, RIS RS SRS (sensory
enhancement theory) . 1T &% 3t (attentional shifting
theory) FlIyF: 2 AN S P8 (attentional priorization theory).
YRR E 4 5 PRIS S Desimone 1 Duncan (1995)
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P20 A i 1) S5 AR AR, AT TIA R SR SR T R R 2
AR P22 RAE I 0] 52 O 25, e P RES R
LR, LROFIRNRAEBEST AR,
NN ) s e ST - NP0 ES ¢ f -2 L N
TEPE i AR AR N RRIE A 0 T AR R R R B
e B PRI SR ENS U, [ EIERIRNY 1
i -2 SUR TN TR =2 €2 F S -2 LN P
TEXEER, BT LAXHZ R 8RR AIE 3% 1A P9 R 35 S g
T ME(Conci & Muller, 2009; Richard et al., 2008;
Shomstein, 2012), #X1f, ARSI, TEMN
— A FARG R B 5 — AR R A
(Brown & Denney, 2007; Ushitani et al., 2010;
Yeshurun & Rashal, 2017), F 2SN,
OBA & 42 H1 T #0545 2 el 2 vh X A ) o7 5 1) 12
BN S5 N, Wi RmIAM G T4 R
BARF RN E, I RETIELR R I E IR R i
F £ R K K Drummond & Shomstein, 2010;
Shomstein, 2012; Yeshurun & Rashal, 2017), R EH
PR LA AR R, B A TR S o L S 22 i R o
U5, ATt — 20 s LR AR SR B . PRk, 9 B
LT AL ISO fir & | H bR BYHI0 SR T Bk L, =
FHOE KM OBA WU o X AMB 5 Bt G i e —
o AR EMmALYER TR, SEONE ML
J BT ke AL, IR0 B T L IDO {3 &
b HAR A ER DN 242 T [k L, SECE KA OBA
BN o AR S5 EEAEIS B W E A
FLEEH AR 2 AR R, I8 2 81%) ISO 1 IDO
b H bR B B0 AE A T FL RN [ ke T L 2 [A] AR AT 22
5o MBS EEREHIE —E AUFIEES R
N, MLGT R AL, BT LG Seddi R 1 kY
T, HOBOE RAEG I — PR, F3AE 300 ms
SOA It ISO A H4F iR, R OBA RN Y= A3k
JEF B 1SO A& A LR S ehn 1., iX
5 R R B e — 2.

AL K, OBA U 23 bifids 26 2 HAw [
e T[] P 35 ot gk >, 3 5 RN B S 4 R — 3
(Chou & Yeh, 2018; Drummond & shomstein, 2010;
Shomstein & Yantis, 2004), FEZME, ARUF5RH
7E 300 ms SOA Z&1F T i 3L T B AN [l i 5 (A2 7
225, X 5HTANIIELE R —2(Song et al., 2021),
ST IR . YRR P, FES A T
M P L 3) 28 R A B (Posner, 1980), % A [A]
W HA LRI REEN, FAP S 100 ms
SOA FF N B T & RE N, HASZ HIGHEM

Wi i ) B 3RS, R R IR &4 /EH, X
ST HOGHEMAZ B B R ain T2, %
M7 0] HEAT G G f5 L I A (Bayliss & Tipper, 2006;
Kawai, 201145 R —2, HI, 7E 300 ms B3
T HMER S RN AR, BT SOA BfH|
Fod K, A e AR PR R A T ER, M
MR TR 2 [ ) Y EEEGEZ I 45, 2019), 55
4, Lou % A (2021) & B HATEL R HER 130~190 ms,
230~260 ms, 500~530 ms 2} a] (] i A4 25 7= A= %
SR, R 600 ms SOA 451 F Fiti 5 28 R AN 1Y
WA, HEMBAEXT OBA F=AE/EH ., 2 LiF
W, ABFFEEs SRR HGE AT OBA W52 L4
A, B, R,

AR, AT, L5 S OIE R
ZJa, HIGHEAXT OBA %0 A5 It n] LUK A 78
HoAh FLAC AR L, R B R 52w ELAT 8 38 0 M
XEET AR S SR —8, fEmfLIE R, Sl
AR s sk AR RS 2 o EC Al ol 8t ] DA™ A 26 2R
(Green et al., 2013; Ristic & Kingstone, 2005), Itier
S AR HE A T FLOIN T R 2 AR AR DA A TE KN L 3
(superior temporal sulcus, STS)IX I n] GEAFA1EE P
P20, YAETEIE L LA, B AL e ph
ZeIGRAE, SR NS T FL G BE R ok T fL £ A
O HR A Ah TR IE 5 9 AR PR, IR IS e e &
JCHAFLA e o SL R VE A, i 2B AR L H L
IESZ AL KA N170 P . 2B RIA ki — 4551
2 R T R B XS T 5 . FEZEsH,
ot HRE S )3 e A 9 M s R T T L A 1 D R
At HR A 7 A A B IR R T FLAEARL, i AT 2 PR R R
i A7 AE A 5 350 LA e 45 1) (Ttier et al., 2007),
XERATAT TR LS R —EL

AW E R HE LT AT A T BT,
OBA [ifiF SOA “BAbiyas, SKMWAFTE— & 1=
FRAE . AT BT HoRE oy, SRmiS
HFLA XA HR K12 s (Bockler et al., 2014; [4I%
4, 2014), TAIFE B (Murphy & Cook, 2017), ki
][] (Otsuka & Clifford, 2018)%F K £ & 2350
OBA 5 Btk — 25548, ARWFFE I 591 L 451 A1 X
APA, X AR S A A S LAY . ST
KR A MR L 5 A T FL RN DA RO T Ak R &R
i EA E#v(Bayliss et al., 2005), I AR SRAFFE AT
DL pe i s PRt . AN, AR T
FESPER) B YC L R AR S Sk LR
TREAELESIEAE R (LA 45, 2017), 4t
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Wb A FDGTEAAR RN B R R LA AL 757

SR RLRMAL TH L FIEHSLRTAAR
Sk, NG A2 E A LR R0 (Friesen et al.,
2004), LA M IR B IR R L L R E TR
PR PSRN FIALE] . R, ARSI
H AT 520 OBA 1) A8 Ak i A (E A5 8 1 (B
M RESE, 2021), @ltn, HA KK SMA#HTKEE
DA i R AR AN, SR TTAE H [ B R R Y
ALEL A 4#ER(Uono & Hietanen, 2015); VP AGE &
B TR AR rp e DI B TR, T A A
2 LA v LI A RN B DX 35 (Blais et al., 2008).

6 45t

() B SEEM Al LS8R 55 5 = 5
Bic, EAW HI SRS MAREE, BT 1SO
P8 E BT RS AL T 5807 5K OBA U,
XS TR SR P

(2) H ALY OBA (5232 SOA 77, X Ff
S IR, I ELIH AR e

Q) HIETEMXT OBA 1Y 52 M H A % ik 3 4k,
AT LLE AR AE A LAE 2 AR, o n] DLy e 1) 5
fh B AR

Z % X #
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Abstract

Eye contact plays an important role in social interaction and can capture and hold attention. Previous
studies have shown that eye contact can guide attentional allocation. However, a face with direct or averted gaze
is a special object containing social information. The object’s guidance for attentional allocation is called
object-based attention, in which items in the cued object are processed more preferentially than items in the
un-cued object. It is still unclear how eye contact interacts with objects in guiding attentional allocation.
Therefore, the aim of the present study was to investigate the impact of eye contact and the cognitive mechanism
of object-based attention.

We conducted three experiments using the two-rectangle paradigm and objects with different gaze
directions. In Experiment 1, faces were used as stimulus and to investigate whether and how eye contact
interacted with face to guide attentional allocation. At the beginning of each trial, the fixation cross and two
objects originally were displayed for 1000 ms on a screen. Then, a cue appeared randomly at any of the four
ends of the two objects for 100 ms. After 0, 200, or 500 ms of inter-stimulus, the target appeared until the
participant pressed the “M” key or remained on screen for 1500 ms. A black screen was then presented for 500
ms after each trial. During the experiment, the participants were asked to locate targets by pressing “M” as
quickly as possible. We ruled out the influence of low-level features by using contrast reversed faces in
Experiment 2. In Experiment 3, cups overlaid with eyes were used to explore whether the effect of eye contact
still existed on real objects.

The results of Experiment 1 revealed that there was a significant interaction between gaze directions, cue
position, and stimulus onset asynchrony (SOA). Specifically, a larger object-based effect was discovered when
the cue appeared on the direct-gaze face compared to the averted-gaze face under 300 ms SOA condition;
however, there was no significant difference between them under 100 and 600 ms SOA conditions. Further
analysis showed that the differences in object-based effect occurred because the participants reacted more
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quickly to the target in direct gaze than in averted gaze under the invalid same-object condition, which indicated
that direct gaze could capture attention and cause a larger object-based effect. The difference in object-based
effect between direct and averted gaze at 300 ms SOA disappeared in Experiment 2. The results of Experiment 3
replicated the results of Experiment 1 and further demonstrated that the influence of eye contact on object-based
attention could extend to real objects.

In conclusion, the present study extends the extant literature in several dimensions. First, it provides the
first evidence, to the best of our knowledge, that eye contact interacts with objects, including faces and cups, in
guiding attentional allocation. The top-down processing of eye contact facilitates the processing of objects under
an invalid same-object location, which leads to greater object-based attention and supports the sensory
enhancement theory. Second, it also reveals that the influence of eye contact on object-based attention is
regulated by SOA.

Key words object-based attention, eye contact, social interaction, sensory enhancement theory, top-down processing





