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B fEE TR EEE’
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CHINRZE DHER, DHSTREZARIT PG, JRM 215123)

B E ACRHIN-SMNEMEZS MR R, BN RO AR . TR R) . AN R AR
PECARERSR . JOER) . HARRIECE RO R . Wrse il . VT el =4 A28t . i S AR S5 e
AR (IEE 12 ISERATSS; SEH 20 S ARHENNE 55 ) A 56 N ANIE 2 ()R 0 2 RS RE  HSE IR o S0 45
R S BRANI A S (B T s 1 SRR AR, AR S R T A s 2 B B S RO g 2
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SIS ) T 28 B 3 OB AN 5 AT 55 MEPE RS, A 55 Xy A D 2 1) T 2 R S MR 2 ) T
Iol s 22 ST R B RN T R o PRI, AR 2 () R0 22 I B TR T PR ST | R AH LR
KA NIEPESEITER, SNV, SRGEEE, WM L T, AR e

HES B84

1 HiE

TE H R TR, JRAT A RAR SO =k H A
B WU Sl A A () SR 3 ) R, X S
W 2 [H]) 2 AR E 5 e, 22 )0t % 45 (Multisensory
Integration, MSI)f¥id F25EF ok A AN R]E 18 33
G REEEG R —AG—W . 3T B SRR
H]#% (Talsma et al., 2010; Tang et al., 2016), 5%
PR 22 SR v 308 T )R L B R T A T W |
(Lunn et al., 2019), JE R 2L IR RE R, 155
554 R AE B0 e ik A 2] 5y 9 b B 32 £ AL
(Meyer et al., 2018). Posner (1980)Kf =25 [H] 1 &4 M
N YR PE 25 0] 74 7 (endogenous  spatial attention)Fl17h
J5H: 23 ] 73 2 (exogenous spatial attention), H:H,
PN TR 2 (] 3 A R A ) PR 4 2R RIREE o 81
) BbrdE b A EE R, 20 Emr . BRI
Bl 52 RS AR MM 2 () R
BRI U WL RGRN, E—ME R
b IR S . WL B S 3R B (Hopfinger &
West, 2006; Peelen et al., 2004),
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A PN IR 2 ) R0 22 B0 B A 1 5 T
HEAT TWRGE . Hoh — R0 2RI 48 S8, 5158k
B B aE 2 A M E, B R
RSOV 6 i ) R A T SO, T AR A
ERFLRIOR Y . LL Talsma 2£(2005)F 53 J £,
AT A BRAE e X b, A B 2RO
BN R E R TARE RS . 5 — BRI
P2k K —# 1YL 2 (cue-target paradigm), JH IR Al
T YA S (2020)F I Fi S AE N TEMEL R, ZLR
XoF i J HE B 30 A T A 3R Y 5 R A A
80% A FHINAE T, 5 4 >4 P R 2k 2R Y 7 Sk il 22
M, B s A B AR RECA 80% Ay AT BEPE Hh BLTE
ZEM; W A Bk R (valid cue: H b5 BLAY A7 B
SERLE 1 AL E —BOM IR EK (invalid cue:H
bt B AL B 5 R A5 W A B AR —BOP A
RS A TR S N o SRR, AR E
1) 22 S w5 380N 0 3 R T JCAU R R Ao 1 22 )k
VRGN (JE RN, =Yk 4F, 2020), RE LR
PRI R T AT B 23 B 2 5 =0, (B45 2]
AaE R —3: NIEPES RS S RE S BN 2
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Vi (van der Stoep et al., 2015; van der Stoep et al.,
2016). van der Stoep % (2015) 7 KR FH LS SR
HLE - T, £ CTOA (cue target onset
asynchronies) B2k R 5 H A5 Z 18] (14 B[] 18] B B
200~250 ms, HRAFFTHMIFEEZS (W] TE R 2 BOE B S
RSN o 25 R R A R R AT B 2885 2L
N B INT TCRAER B A5, U B AR 25 0] 1 55
TERRNLE B 2RISR . TEABATTEE S BB 5
Fi(van der Stoep et al., 2016), FUNTHELE 22 A0
BRI FIRPEE CTOA ZEK % 350~450 ms 2],
IR K MA LR RFM TR ERE DT
TR KA. WHTEPIFI AT CTOA 1HHLF,
PR S el IR =S o MG X DA RN E Rt =y
PIAEBIFSE 23 3l AR 1 1 P9 IR 2 ) 3 3 F AR IR
P23 (B X 2 B 5 B 2, I S ]
AR 24 A (Senkowski et al., 2005; Fairhall
& Macaluso, 2010; Talsma et al., 2007; Talsma & Woldorff,
2005); M A0 5 23 0] 3 B 4 08055 22 8 i #E A (van
der Stoep et al., 2015; van der Stoep et al., 2016), Hf
2R -FhEPE S R 2 R FEat, A4k E N
AR 4 R T [A) — 3 2 [ B 35 & P A M 2 [
R, AT AR BE A A5 3 PN I (SN ) 25 8] 1
LG R (059 ) 22 B B G U I 45 SR g7 T REI 4
RAME:
(WTERNTEPEL R G 51 A B EMEZ R 5 &5
PR 25 ) T 558 22 S G A8y, AH AR 25 1)
T T AN 23 52 W) N A 2 ] 0 A 1 o 22 J e B
RO, PN IR S TR 3 R 5 22 v B UL R 25 SR
53R ST —BORA AT S . B, P52 [l
BN AN 25 8] R ) 22 2 R A i AR %
IR ST Y o 3% 5 S RITUT IS H A I A 2 () 1 A
FR A TEAR K 25 5 i 45 R ZAHAT 5 iU (Ana et al.,
2013; Kosslyn et al., 2001), Hoan. PJEMEZS )=
L AR 1 S 8] 1 R A 5 52 B T PR 5 R
(Yantis & Jonides, 1990); ~MFPE2S (0] 73 B LR
RSN 2 4 1 B[R] 2 00 T P R 5 B 7 22 (Bussse et
al., 2008)5% . ()M L F1F5 Kk AN T2 M &
U855 22 ST RE 5 RN, 43 BT PR YRR 2 TR Y 5
22 IR RS RN, el P TR A T 1 R i 22 SR
AUV R B 2 U 5 B R, RRZ TR . WEk

DR ) R SR IR R A o DA A ] 3 R YOG
FORE I SRS [T R A B R 1 (Grubb et
al., 2015; Peelen et al., 2004), Posner (1980)32 H 4
SR ZS [ B R T F— RGP
[F] 5 2; fMRI (functional magnetic resonance imaging)
FAAF A0, S B PR AU 2 ) 3 2 ) 2 et 74— T o)
#% (fronto-parietal network) (Peelen et al., 2004), 2k
1M, Berger Z5¢(2005)%E i PAMIEM: 25 (8] 3 & B9 A
156 3R 0. A2 S 00 AT 55 M BE 1) ) 24 o 7 187 AT 55 26 AR,
B an . B P AR JE B AR P R As | AL, Sb
5P 23 ) 3 T P 2 R A AR T A R P T 23 ] 3
B R AR A, A2 24T %5, B
s FEn Q A1 O PRI B s Q By=s | A, Fb
T 2 ) 3 5 A 2 R A RS % PN U 255 (D Y
LBEWRN AR o FE T E IR S N R A
(i) 3 2 R A7 R 22 T 3 2 A Y 22 e R B AR T
SRR IF AR ST AR BRI Y, {H AT BEAZ BT 55 ME
JE RS

AR SCHE N A IR 2 R A B[R] — > 25 T 2
FALE AR 55U P SRR 25 TR] VR an e i 1 22 8%
A R FMIR I . 7E Berger 55 (2005) U R LG
KA HEA b, BN RAREERLE . T
MR, SMEMELARABPEAERLER . TRHLER)
1 E AR A0 BE A Lo . v . AT o
PO = A A AR, 385 A S5 50 R 5 8 N A IR M A
(B X IR R s . Jrh, SEE 1 R
FENATSS, S 2 WE BN S, LIBEN
AR S [R]E TN 22 e HE G I R ) o

2 s 1. fREENAL SR

21 WRAE
211 #ik

— 7, BT AEHT O T N AN 2 A AR
R FH 2 ) BEAS B (Berger et al., 2005; Hopfinger &
West, 2006); 55— 71, KM GPower_3.1.7 X}
SE TR A A TAR B, T AH ST 5T A 1)
ROR B LA SR I D 8UE (0.8 T FE A I, e 58
56 0 RIREA B 16~36 A, 37 L T IHTE K24AE
K2R (T 2 B A, 30 B A S 5258 1, AR
g 18~26 %, FXJAER K 213 £ 2.4 %, A Bk
BIRARTF, e, MOs E IR, &
A EB DT d SR . TEEWAERE, S48 Tk
— E 1A
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2.1.2 KIGUS[AnArR

SIS TR AR E E-Prime 1.1 4ifl, #F AOC
i kR A 2 B ), WR R LS G2770PF
(270LM00009), 75 #4573 B 1024x768, 15
SO B, RIETE 60 Hz, #7615 5 Wk
IR RFETULALE 60 em Ab, FERLRE : AL SR
F{5,(RGB: 255, 255, 255) “ 24 MM (R 0.05° x
0.05°), EFLEFIE A 600~800 ms; 7E H JL AL 5 A/
A PHASZK STy 1) H B 1 D T 7 AE (4°x4°, B
R 12°) HIERE . CLFERRBE B . W nE
WL TR R A Ho, A O R AL S B
TEZKF-J7 W) () 68 0E 5 T2 HE N ) LA &5 (20% 20,
FEE R e L 120), SEATEY 100 ms; ffiH
SoundEngine Free FA:il £ Vo FI (W34 1600
Hz B4, Wik 65 dB, WA 100 ms). #0035
S e 2 P TR A L S 1A LB R B ) R T B 5 B
FEBE R 22/ A, IR 100 ms (F 22,
2019).
213 EHGITELRER

SR 2 (NI RA R AR .
TR E) x 2 OMEMLRRARE: AMER. I
B ER) > 3 (H BRI . WLSE il . W o ik
PR B2 fFO B N BT . G 25 > FE U SE 5,
i) IR 24 MR, SRS 10 41,
2 120 MAR . AT 1200 MR, KRAHEAT
45 3t

S8 1 RO I E 1(b)FR s e, EE
e 2 N BLTE B R R), EEUEE A 600~800 ms.

SR, P A E T 7 HE 2 H IRAE B ke 1 22
AN o Bt A S5 e 8 F )57 2 B PN T 25 ]
ege<<g>>r, BIATECY 200 ms, LRRX T
>k B n il 37 B F A 80%, RIHE T kY H AR
FIFOEA 80%I1 1] BE H BLAE N IR 25 (B 2R & 45 17 1Y
ALE o 75 300 ms HY 25 BR 2 S, MRS B9 Sk 2
() £ 3R H BRAE 22 /47 WA AKF- T 1) 14 77 AE 9 41 B
6 H AR A0 7 B S0 AE L, R B[]
200 ms, FEMEIFE 150 ms ZJ5, E3HRHEFE, B
bR AT E] A 100 mso #3809 5250 4T 55 5t A2 B R S
TR b Wy B AR s A B Y DL SRR ALY
H bR 8 TR B s 20 B, 42 B 2 R <P 8 Y
PSR H AR B B A R, H A
“IRd, BEAE 1000 ms PR F SR R o AN AR B
16 1000 ms WEA M O, W 2sie AR — ik
W 120 MR Z G, RIBAHSLIWEE R, W iR
X—H P IESRANEL RS RREZ )R, Bl
“BHEEHAT N —415 R (T4, 2019),
214 BEESH

TS BREAE bR . (DIEA RS
B IE A AR 25 T 80% o ML B AR 1 44 9t
(2) A T FILE B 5] P i e B S I R 1 S by L
] ZN T 100 ms 5% KT 1000 ms B9 5165
o ZMBR A B it o S B Y 2.44% . 35T XL
P ptE— 20 At . B, BSR4 B
A 2 R P A 8 (median) . HOR, HoE T
FhACAE T B AE X 22 J8 00 5 1 14 54 & (relative amount
of multisensory response enhancement, rMRE), {1/

HERLR
600~800 ms

--- WIRMR R (ZEA)
200 ms

[ ][« []

ISI
300 ms

SMBRHELRR (Z/4)
200 ms

ISI
150 ms

HFRRIB(V/A/AV)
100 ms

ITI
1000 ms

Time

I RS M W W e Y S
TE: 1) BRI I B R IR, P 1(0) AA sR B i R 18] o A 18T e T s ) 2 38000 4 T DR 1) B b SR8 10 25 ) 7
80%FI T, MIFMIRIE 2 TR0 AR RIS AL BB Btk . HARRIECV/A/AV) 735 2R e, W st fol SRR s ol 8 o
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() I, rMRE Sz B Y Je 22 8% 8 3 0 % (PR T 5
HI0) 5 PR E H ARSI P LT JE L W ) s g
BRI E, 22 TR A 3 S 7 B A B

/i, FRIHZIRGE S NSRS G2 4§, 2019),
FMRE =

min(median(RT ;), median(R1Ty, )) — median(RT ;)

min(median(RT, ), median(RT,)) < @)
100%
g —FP N 22 B LA I e EE AR o X T

LAY (1438 S (race model inequality, RMI), X FiT5H
75 %% Miller (1982)#2 iy . HU PEUE 22 B 8 iE
SRR CRRL IV 5 L3550 ) 49 S5 I B P~ — B
COL e 0 %« W i 0350 s I B, T i 7y i R 0 1
X 22 8% i 188 T S COLIUT B 3R 80 Sl ik B IﬂBE
F4) P36 R OB R . T S RO A T RO . X
P ER 2 sl 0 FR A Be i E (statistical facilitation)”,
U\gfﬁﬁfi_ﬁfﬂ?%i(ﬁ'ﬁ%ﬁ”%@i)*ﬁrﬁ‘mﬂﬁﬁi‘
TE R UL 5 B . T s RO B A A 32 R0 AT
P8 (Cumulative distribution function, CDF)[f £k H
“race model”, 2B uE i 18 FIHY B AR Bt
O3 A PR 2 K T “race model” X 5 FHIS 26, 1L
HH 22 8%t 3 38 R R AR T A IS (Meyer et al.,
2018; Miller, 1982). 17 22 J8% b i i J RO 1l 1) HE R
ST PR 3 /N T “race model” it FI5 il £k
WG AE i (R B R A2 T 22 I i ok 7 . iR
J7 A3 (b) T/ (van der Stoep et al., 2015),
P(RTqportoder <t)=P(RT, <t)+ PRI, <t)—
P(RT, <t)x P(RT, <t) (b)
Hrr, P (RT, < nfRRMIZEWT 38 R ATE LS
Hﬂ‘lﬂ{&lﬂﬂﬂﬁuﬂfifﬂﬂ%i, I_JIE,P(RTvq)ﬁ%%
) 2 A SR R 25 7 PR [0 T P s g A ME %R 3

AL ()T race model HYMER Zit/01i A%
MLk, e aTEE N, 5 50Pr i 2 B0 iE
AL B A0 BB AT 3 o Y SR 2 et
18 IE AL R 2T A B 2k i 35 K T race model B9
R, wirT UL R T Z R A G,
22 XWEREHH
221 IEmMmE
XPIEWRSEAT 2 (NIEMELRAIE: A5

R ML R) < 2 OMNEELRARE: ARULER.
TCRMER) x 3 (AR . e . Wr sl
P AT RO Y I R T 22 0 HT . IE BRI

Z5RANER 1 . HERRZSAI 80 B3, F2,
70) = 46.21, p < 0.001, 02 = 0.569, FLI 5 44 (14 IE
11 2.(98.6%) i T 10 5t 301 38 ) 1E 11 6.9 7.5%) RT3
S A T 3R (95.8 %) o PR TRV 2R R AT 285 1 2 8500
%, F(1,35) = 17.53, p < 0.001, n2= 0.334, AR
RALE H AR I #(97.8%) e TCRL R &R A7
H b5 S0 B TE 1 %2.(96.8%) =1 o MR R A RUME £
R w3, F(1, 35) = 86.88, p < 0.001, n7 = 0.713,
AR RALE H bR RN Y 1IE B %(98.8%) L I AT £k
FAE H ARV Y IE 67 %.(95.8%) 1 . — R INALH.
YEF .3, F(2, 70) = 3.80, p = 0.027, 13 = 0.098, fiif
BSOS BT, TE N TR 2R 3R AR LR R AL
2T, PVT 58 B BR B IE A %(99.36%) . % = T
M B BR B IE 1 22.(98.75%, p = 0.013), #WFH: H
PR IE 1 %£(99.36%) ’ﬁﬂﬁju H A5 4 IE A 28 25 55 A8
#(98.97%, p = 0.086), FLHE H AR Y IE %R (98.75%)
vk H AR IER % 22 R 0.3 (98.97%, p =
0.900), 7E PN URPEL KA RO AMNEPELL R IR &
PR, AT H AR IE . (98.27 %) i 35 5 T W o
HAFR B IE#Z(97.19%, p = 0.006), Writ H R0 IE

X1 B 1AFEETHREEMRT/ms)FEMHEACC/%) (M + SD)

e A A 3K A 4 PIRIERL A
HMEA K SMIRTERL SNEA R HMETERK
W8 18 3
RT (ms) 390.92 + 57.34 408.06 + 65.76 404.22 + 54.76 413.42 £ 64.94
ACC (%) 98.75 + 1.38 97.19 £2.33 98.02 £ 2.50 96.16 = 3.86
WL 5238 18
RT (ms) 330.15 + 36.51 357.75 + 45.41 339.71+37.18 368.74 + 42.60
ACC (%) 99.36 +0.72 98.27 + 1.54 99.41 £ 1.44 97.33 +3.07
W B3 1E
RT (ms) 361.03 +42.10 432.79 + 78.71 373.75 £ 41.18 448.32 + 82.17
ACC (%) 98.97 = 1.20 94.33 £4.22 98.52 + 1.94 91.27 +5.35

. ACC fRFEIEH % (Accuracy, %), RT 183 2 i i (Reaction time, ms).
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11 %2(97.19%) . 32 = T 905 H AR ) 1IE 5 32.(94.33%,
p = 0.006) 7£ R PEL R TR IMREL R A BN
AT, PLWTSE H bR IE 608 (99.41%) 8 & = T Ur
B H BRI IERAI#R(98.53%, p = 0.003), Wt HFRHYIE
T %.(98.53%) . & = T AL 5E H b A9 15 5 %.(98.02%,
p = 0.004), 75 NI PEZ R AN AMIE M2 R ToRL i 544
T, P H bR IE R %6.(97.33%) 3 S T AL H
FRIOTERAZR(96.17%, p = 0.006), P HFRHERHR
(96.17%) . 3 = Wi b H b5 19 IE 508 (91.28%, p =
0.007).
222 MR

XIS HEAT 2 (MIEPELR R A RNE: ARk
R ML R) x 2 OMNEPELR RGN ARLER.
TOMERR) x 3 (HARRIEER . Ioa i . W ol
W AT B O Y A S 254

gERIR 1 PR, WIRTEL R 500 B3,
F(1,35) =20.27, p < 0.001, n; = 0.376, RIPNIEARL
RRI N (380.11 ms) BB E P T ILML RN
KW EF(391.35 ms), UtEHPEML RN T B ARH
PRI N, MR TR R A B0 B, F(1, 35) =
77.30, p < 0.001, n; = 0.688, BIAMNEMEA LRI
SN (366.63 ms) B I 3 P T TO AR &K Y SO R
(404.84 ms), ULEHAMEMELRINPL T H AR B A 2
N5 E BRI G T Y RO B, F(2, 59) = 60.26,
p <0.001, n; = 0.633, PLWTHE H BRI S T (349.08
ms) 2 PR T 58 H A% SN B (404,15 ms) AT o H
bR (403.97 ms), HBLXGEE I TALH . Mok
BFEHLERLEEERANRE, F(, 35) = 025, p =
0.621, it B P AP IR A 22 2 X8 B 0 B 79 55 il S A
ML, =R EAENARE, F(2,70)=1.58,
p=0.214,

223 A& R R AIG3E(rMRE)

WE 2R, 2450 A H a8, AR 2
K5 tMRE WI45R . B AR KT
tMRE #A TR K555 (5 0 #E 17 AR, 45R WoR
ENTEELRABMINREELRAMZMNT W
tMRE $.# KT 0, 1(35) = 13.64, p < 0.001; HNEME
LR RA BN AINEYELL R RS B tMRE 3 K
T 0, #(35) = 12.57, p < 0.001; P PEIELL RIS Hb
TR RA M TH tMRE B3 KT 0, 135) =
13.88, p < 0.001; PNURPEFISMEPE PRI R R TC
AR tMRE B KT 0, #35) = 12.96, p <
0.001, BJ5 X% rMRE W25 R 317 2 (WIRHLRE
B AREE . TOREER) x 2 GMNEHLARA
PR AR REF) R EE W &7 2504 .
Hodp, NTRPEZR R ERON AR F, F(1, 35) = 0.73,
p=0.400, FMNEMEL RN ERN B, F(1,35)=5.16,
p=0.029, n7 = 0.119, FNFEIRLL R K tIMRE (M =
10.21%, SD = 4.8%) .3 K T-AMNEA % 1 tMRE
(M =7.28%, SD = 3.2%, p < 0.01), {iHHFME =S A
RIS T 2B AN . MR R RN
KR HAE NS B3, F(1, 35) = 3.00, p = 0.094,
ny = 0.078, VLW P AN MELR R X L2 B3 A 15
M) 2 A7 A AH ELAE A ] B

WE 200)FrR, YN I R I, AR
A5 tMRE M58, H X AR KT
tMRE #AT AR K555 (5 0 #E 17 AR, 45 R WoR
ENTEELRABMIPNREELRAMKMNT W
tMRE 4. # KTF 0, #(35) = 12.53, p < 0.001; PFEME
LRABOMINENEL RIS T tMRE 53K
T 0, 435)=12.84, p < 0.001; PIFIELREIMIFMNE
PELRRA SN R tMRE 52K T 0, #(35) =10.46,

OANEARL O SNEAT %K
12- *x B AN TEAR 14r s W AMETCR
10k 12+
S g I S1of I
B T

E 26l
E 4r E 4L

2+ 2k

0 A PR ) PR

(a) Mediean ) Mean
B2 (a) Bt iR, RIFEZRZR 4T tMRE 25 5 (b) 2 S Rl g P R8T, AR R 54 F rMRE (25 5.

. rMRE (FHXT £ 8% [ W 34 5% ; relative amount of multisensory response enhancement); **p < 0.01
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p < 0.001; PNIEMEFIAMNEE PR 2R3 R ToRRAT
T Y rMRE .3 KT 0, #35) = 11.83, p < 0.001, B
JaX tIMRE RY45 R IEAT 2 (NTRTELRRA %M. A
RERFR . TORERR) = 2 (MR R AR : AR
LR LR ER N &I 25087, Hr, WK
PELR R FRON A WL, F(1, 35)=0.02, p=0.881,
AN LR B RN 2, F(1, 35) = 6.76, p =
0.014, n,> = 0.162, 1EARLNIEM:ZME, SME IR
R EH tIMRE (M = 11.19%, SD = 5.2%) 3 K T4h
TRA LR tIMRE (M = 8.04%, SD = 3.8%, p <
0.01), VB AN 23 (8] 73 B 55 T 2 B 5 A 34
N o PIRPEZ R FSMEYEL R0 38 BARE A B3,
F(1,35)=2.25,p=0.142,

224 FTHEEE 51 (race model)

B, TE 0~1000 ms (45N R RIVE N, 115
LA 10 ms FHA R RS T ERE . e P
(RT,<t). W& P(RT,<t). PAFHE P (RT4<t)o 3K
B 1 N TRIELR R SR AV B (CP,y) Fl 34
B 23 70 AR (CPRrace moae) WA 3(a)FT75 o LUK,
BT TR LR S T LR AV B R
(CP ) 535 i BT 4370 HE R (CPrace moae) Y BT
2SRRI, 7E4 10 ms EHFTEREAR ¢ K656
(5 0 #ATEE) . Z5RaE 3R, TENEER
MR B E TR e PR (R 0) A i ] 7
12} 270~380 ms, s (38) > 2.12, ps < 0.041, 5

@ 10~

0.8

WIRERL

¥ 06l
) 0.6
=
B 0.4+

02} ----AV

Race model

1 1 1 1 1
300 400 500 600 700

TE 330 ms, A 4.8%; 1M NEMETCMLR B #iE
e e BRI 118 280~410 ms, s (38) >
2.18, ps < 0.035, WE{HTE 360 ms, } 5.7%. BN
PELRRIEA BT FP R T AR O, k4
F14) [ FTOGE (AR DL o 8 BH PR D8P 22 () 3 R R A Ak
R TR RPIFP A T B GBA 25

SEE 1 R AMNEYEL R TR AV B HER(CPYy)
F5E GBI BT 43 A1 MR (CPrace mode) WA 4(2) T
Ro WE 4R, TEINEYEA RN E FIFRA
I 255 I S AP AT R (R (R 1T I R SR TR
ROE b, WS REP BRI % 240~510 ms,
ts (38)>2.06, ps < 0.047, WE(HAE 370 ms, N 8.7%.
RP 5 ANR A Rk RO B L, SMNEM: IR R
BT DB, S AR A ) TR 04
i, VEIIAMB TR R AT T 1Y 22 I8 8 5 2501 2
ST AMEA LR KM PR G
2.3 1tig

S8 1 HAR B RAERPALS T, WAMEPESS
() O 2 IR s 25 S R BN A &R
(1) E AR SO B BT ICa R, U B P R AN IR
PR R = T B < Aka0 > (Chica et al.,
2014), AT TP i P s e 2 R, S 1 A DR
PELR BN T X B ARRIB R RN, 2R W] S E i
IR B IIF & T PRTRAE R A IR 2 ) 3 o LK,
R 0 Y85 P 52 07 I J 28 PR T 400 SR SRR W s 5

0.2 ----AV
Race model

0 1 1 1 1 1 1
100 200 300 400 500 600 700

100 200
SR (] (ms) S Rz 8] (ms)
®) 5.

5 WAL
= | — AT
= 10+ —
) RIRAR = - " I
£ 5F . i i

PR EE———

§ 0 - v v .
B * 270 280 330 360 380 410

|
()]
T

*

L
o

100 200 300 400 500 600
SN B (6] (ms)

[ 1 ns. I » <0.01
[ p<0.05 I p < 0.001

K3 () 1 WIRMEZ R R2THRER M, (b) 255 1 WIRPEZ R race model 4%
TF: MR SR A B S I I O . AR AR, LRFRTMA R USRI E (R MR L BRI 18]
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@10 101

0.8 0.8 N //1___AV
B oL R Y odel E o Race model
o =
Bk 0.4 Bk 04

02f 021

0 1 L 1 L 1 L Z L | | !

100 200 300 400 500 600 700 %00 200 300 400 500 600 700

L2 B TE] (ms) S B[] (ms)
(®) 20 -
----- SN

9 15 —AMETH
o Wk |

st :
b A e S
e e ——— v v v
B 5| . 240 330 510
-10 : s . . . [Ins. P <0.01

100 200 300 400 500 600 COp<005  EEEp<0.001

J R [B] (ms)

Bl 4 (a)25es 1 ANEIELR R A R LRI (b)JR S8 1 AMIRIEZE 3 race model &
TF: MRV SR A B S I I O . AR AR, LRFRTMEA R ORI E (R MR 1 BRI 18]

(R SNER, I HAE 4 FhZeZ 5500 T tMRE RU(EHAR B &
KT 0, B4 T Z2 /%58 B 5 280% (Lunn et al., 2019).

[, S8 1 S5 k(A 3b), SRR
FAT T B 22 I8 B A RO W] B LA IR TC R R
SN ) 2GRN/, BR AN 2 (] R0
559 7 208G RN o — 5 T, AT DA a3 [ AN
FEARUL AT AR RE, B T AMRPEZ 200 B bRl
P A PN, i DA 25 T 22 A0 4/ R
LR ZS RE AL HMEA LR T IT 36 H bR 2L [
SRS [HE MR TUR Y, FTUEA & &M E T
AT 5 H AR T 5 S Y 22 e R 5 R B R . R
WIS T A MR E 2GR (van der
Stoep et al., 2015; van der Stoep et al., 2016; Zit
4, 2019) 73 —J7 T, Ao A] DA /R BURR L R
YOV T R R . MR 22 S8 25 A 10 I HE AUV (inverse
effectiveness), R >4 22 J8 57 o] 38 1Y 56 3 BB B, X
2 2ot ) R B G A%OR B 55 (Senkowski et all,
2011). HH TAMEMEL R AT LL A sl 5 9 &,
S AAE A 802 3R 1 %) 22 TR i ) 8 1) JR R P B T
TR . WSRO, AR RN 2% G
ROV RS (2 AF, 2019; FEIRRN, PMVER, 2k,
2020).

SR, S8 1B A BRIN TR ME 2 [R)E B ok 2
eSOV (K] 3a), X 5 AR S R R A —

) (Talsma & Woldorff, 2005; AR, RJom 45,

2020), JEAATREA LAE P e — 2080 i xUAY I

DAL o 5% R 1 52 B0 AR 45 (2020 3 4ol FH P TR 1k 2k -
R, KRBT IR E S ) 4 R 2 K
DREE RO o AT FH B S A — AP A5 ] £k
R, BIZE N IRPEL R BE UL T 200
ms HYSMNEPEL R, o ER R T R A AR 23 fa)
A LGRS RN, DA TR R A )
T 2 SR A RN B R AR, TR MR s
Vi) 3 5 P VR 2 ) 3 T A Y 22 R B B T T
AR AR, SIS A R N R 2 [
T G 2 SR A A RN, 1A P AR 23 ]
T RN Z IR R A ST 1 . R N TR
PELE R B T . —J7 T, R4 Yantis £5(1990)
FITFFR 4 R, A NIRTEL R TIMELE 100%/Y
AT, BRI AR S AMEE LR G],
B AR E bR o 10 7E PR 26 2% 0 T A 30 7
B R (WA RE N 75%H1 25%), SMEITEL R
P25 TP N U5 M 2 (1 A AR B bR R (Yantis &
Jonides, 1990). 5 —7J5 T, VAN IEPEZS [ EHY
IR A s, IR RS s, R
(WO RE =X DA B NN ER AN 1IF G AT E | RE b=
A7 B Y ) 3 A 5 52 BV (Senkowski et al., 2005;
Talsma & Woldorff, 2005), XZKEELIAT 5 FHES
TR O PR YR 25 T 3 26 B 3 o B Y
PRV IYE R 100%, By miFsE ., P
P 28 2 1 T 2 R T AR 5T P TR PR S R Y T
P, XA S EORBEIE R A R E R
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0 22 St B 5 W U PR 22— o A S DS TR R SR A 4
(2020) A AT 5T S B 25 N IRPE LR Y BN 1 80%,
. BT PN IR S ) 3 2 3 i 22 B T 5 AR o
it B L PR IR e R I P A R R KR |
FERAHAIMNEHL RGO T, PR B
SRR DR Z RGeS 1 . LR EITR, B9 N IRE
2R 1 TN Y BRI 2 A — e R B B 5 N R
25 W) B 22 B A s ), R T SCHE A R 2R AR
B SMETELR R, IR R A B HMIRYE S (]
WS 2 IR B A N L R, A RAEAM R A
IR N ENE 25 [F) 3 S ik 22 iR e 5 n T E 2 A

SVASk U, FESZE 1 A AUR I 1AM 2 )
IS 2 BB, T PR S (R T A
5 25 Tt B 5 ROV 2 PR 32 3 T AR S ) 1
55 22 B A S, BN TR M A ) B
Z 53| Z a0 G it R, LN AR ZS )
BN Z B A WA HEA AR . A, S
55 MEBE ) B e s, i e B i B RIS e, Bk
B B 2 1 RIS 5 39058 1 (Grundy et al.,
2019; Washburn & Putney, 2001), PIEPESS [A])7F =
RS B 2 A ROV T IT B R A )
X 22 S A G I R R A 23 R AR AR AR

30 SEER 2. BIARBEESS

31 WIRFE
311 #ik

46 ZIL TIIE R FIER R 2 B, 354
LY SRR 2 1, AR 18~25 X, EIAEIR
211+ 1.9 %, AR A FITF, TJTIER,
S IE AL B, WA T PR DT it . 7E
SLIEE G, ST —E R .
312 LU EERHE

S 2 500 1 2R B AE B AR R
Bt o AR AR O . TR . AT
I =0 Horr, A58 O B AL S BRAE K F 5 )
f4) 68 0E 5 HE PN B IE 7 TE AR B4R (3.20%3.2°, BHE
FRe A 120, REARAS e Y HE 43 PR A5 (RGB:
0, 0, O)FIK (G, (RGB: 147, 149, 152), St K
200 ms; W8 Hii 2 % F SoundEngine Free A2}l
Vi (A 75 35 0 1400 Hz; fIRA 4 35 4 714 Hz, 65 dB,
200 ms) o F T 5 H81 B Fh B3 T A R D 3 38 [
B 2 B 200 ms, Jf ] B S AR o 4 9 22/ 4 )
313 EWEITE5XRERF

FESLE 2, BR T SRR M S AT 45 5 S

1 AR, HE iS5 1 REME . aifg)m
IERSLE, 2 S 4T 48 MR IE RSB AL
20 4H, B 120 R B SL R 2400 MR, K
AT 120 380 A AT o AN S N Bk U SR S
YR 1) S o

B H AR R A, 28 2 BN B TR
55255 1 M HIES50 2 1) B AR gl Fs 4 Fhs
AU 5)o A0 S0 15 PP . 0 5 S i R
T, v R g SR T T s T A Y
Frofil g A0 R O AT B A T SR e
o G TR b GUR SR A P b @ I E S Y b )
“bi 0 ) R R AT s B PR 45 5 2B BT 4 R T
e . AEAR T SR A, 4 I T A
S 38 P S R S i) R S R PR — B, AR AT BE
B S AE ) A T4 SEE 2 AT 55 2 I T
B ) 2 (DL, Y RO B A e 0 R
PR AR L 0 P, Y PR R B A R, d
HEER R, DL RS go I AT E
Xof = S0 ) R Al B S g, T AR RIS A no-go
Wk LA 4(a) o, W05 80 R o e 5 T
JRA AL A% Wi o B R BCAy v MRS R, AT
b ORI A v e TE T TR A K R R R R
B EEF I, Jf HHR BB AR R A — 0, 4 =il
TE P ) R BT B 2 MR, e B A ) <P
214 = 3 T A FE S BT B A N, e
“pogk UL EIRRI R go ik, ikt E T
S ENIOE o N (AT DDl = 1 b A D S S R LR T
Al B0 % 2 A B 2 TR i A O A 3 ) AN Ak i
R, A BRI R no-go ik . SEE UG 20 4, &
2 120 MR . FRALE R Z 5 SR IZ A IE i )N
BH. fEESNREZIE, #kik BT T —
S
314 HESWH

55280 1 MR B BRSO R . (D AR
S5 XERE 4 i, BORTE B AP SIS AT 1Y IR R Y
BET 70%. TEULBY BB 10 298k, Q) 7E
A s TF0) PR A 2 B S 7 A 0 S I R 2 I s ] /)
F 100 ms 2iF KT 1000 ms BYEHEHER . F &AM
o AR 0 o 7 R Y 4.31%
32 XWHERESMH
321 IEWZE

XPIEWRHEAT 2 (WIRMRRAE: AL
ML R) < 2 OMEELREARME: AREER.
TR R) = 3 (HArRIBESE R . ARk . T o )
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(a)
A% A
H B
H B
=

—~
o

) s A

a\\\y@
ajiiiiiiia

LRI

E[eiupilb-e

(b) v A
H B

E-S

P o e
H B

N

(d) v A

H_N

oy

: oliiie
%;.l..

P elilile
1 B B -

K5 SEoh 2 HAReEs
TE: 5 st 2 DUANRIEOY BRI, S 2 DTSR AR 2s 00, I BRI .

T RT3 ) B N R 25 AT . 4 R R R
H b 30 3808 38 1) R0 B3, F(2, 56) = 88.26, p <
0.001, n3 = 0.716, FWF BRI IEFIZR(97.0%) 58T
W 5. 340 384 114 1 1 538.(95.3%) fry T 0L 5 L 98 1 I A 6
(90.6%). PIURPEZS R RN B3, F(1, 35) =
111.92, p < 0.001, n2 = 0.716, AR RNE HirX
JNE 1 T Bffi %2.(96.7%) b TG 8K 4R & Ao B H b SN Y 1F
W 2R.(91.9%) &, AR 28 o] i B 0 800 3%
F(1,35)=67.34,p <0.001, 2 = 0.658., ALK

B H B SN  IE0R(95.9%) H CAER R AL H AR
N B IERG R (92.7%) 5« R RZ BEAEHA R,
F(2,70)=2.78, p=0.069,
322 KRRt

XFRW AT 2 (NIEMEL R AR ARk
K. TR R) < 2 OMEMPELRARNE: AR,
ToREE) * 3 (BRI . e il . W o fl]
AL PR RO 8 i A U 22 53 AT o

ZERE 2 Fron. WIEMHEZ R FER0N T E,

R2 XW2EARAEGTHRMEE(RT/ms)FIERMHE(ACC/%) (M = SD)

PR IEAL

HMIRTERK

SN RL

HMIRTERL

H b s Al PIRAT
PARIEEE
RT (ms) 462.68 + 41.87
ACC (%) 97.17 + 2.35
AT B3 T
RT (ms) 437.68 + 48.56
ACC (%) 98.82 + 0.86
W i 3 18
RT (ms) 494.43 £55.11
ACC (%) 97.52+ 1.70

499.19 £52.29
93.61 +4.29

466.07 £ 55.96
97.67 = 1.68

554.21 +75.59
95.38 +3.28

526.97 £ 54.44
88.55+5.96

482.93 £71.26
96.50 + 2.00

499.29 £+ 55.99
96.00 + 2.82

577.86 £72.07
82.14 £ 7.24

513.86 £ 67.59
94.70 + 3.89

576.97 £72.94
92.14 +5.45

1 ACC fUERIEHI K (Accuracy, %), RT 1832 5 v/ i} (Reaction time, ms),
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F(1,35) = 48.37, p < 0.001, n; = 0.580, RPPNUEARL
2 R AT B TV I (485.91 ms)E i FH T a4k
RENT(531.48 ms), ULBHNIEEL RN T H
FRAIEA SO0 AMIEEZ I ER00 83, F(1, 35) =
180.71, p < 0.001, 5 = 0.838, HIAMEIEL RA RN
SR B (485.87 ms) B 2 P T OGS S B B
(531.52 ms), BEHASMEML RN T H R R
H b B 8GE T8 A =200 3, F(2, 47) = 40.80, p <
0.001, = 0.538, WL H bR I B (477.45 ms)
T LSE H AR BRI (518.03 ms) AT 5 H b
KV (530.61 ms), HELAGEE N %, HAMNE
LRLHEARE, F(1, 35) = 8.96, p = 0.005, nJ =
0.204, 5t B P A0 IR A 42 2 8 B 0 B 79 55 il S A
ERIR . —HEMZLEAEAANLE, FQ2, 70) =1.98,
p=0.146,

3.2.3 fAX & RS R A IG5E(rMRE)

WE 6(a), RN i g e, ARRIZE %
7 tMRE 2558 . B e X AR &4 T 1Y tMRE i
TTHREAS K2 (5 0 2FAT LK), 455 o 7E N TR PE
LBRABRINEEL R AR T B tMRE i K
T 0, 1(35) = 4.93, p < 0.001; PNPEHELLRA M HM
TR RIS T H tMRE B3 KT 0, 1(35) =
5.62, p < 0.001; VR R IHMIMNEMELRE
AT B tMRE AN KTF 0, ¢(35) = 1.53, p =
0.137; P UEPE RSN R R 28 R 1 TR T
B rMRE & KT 0, #(35) = 5.63, p < 0.001, X}
tMRE 25 R 017 2 (WIRMEL RA M AL :
R | R R) x 2 UMM RA S A1k .
HMER . TMER)WEZ N E T 25001, 45
wE 6(a)iin, KMMNIMNEL RS EEMNEE, FA,
35)=5.01,p =0.034,02=0.122, FEWELZ KB L
AR, TR PELR R AR 2R 2R 2 8] B S A
Y RN BT R, ENTRA SRR KT,

ST R tMRE HU1H(5.3%) 2 & K TAMEA
B % rMRE I1E(3.8%, p = 0.023), A}, 76 TR
T RFMT, IMETCRLZE tMRE 1{H(6.3%)
B ERTHMNEA KL E MRE B{E(1.7%, p =
0.001), 1HJZ, 7ENIRMELR A M & LT,
HMNIEPETCRL L R NN PE A S04 R tMRE 2 5148
{2 B, 1(35) =2.21, p = 0.034, d = 0.49,

WE 6(b), Y4 R P8, ARIRZE 5%
4~ tMRE 255 . B EXIA A F B tMRE #
TTRREA K (5 0 HEAT LA, 455 WoR e N TR
LBEARIMNEE L R A AT tMRE 2 K
T 0, 1(35) = 4.89, p < 0.001; WIEMEZARNIMNE
PELR R ICR A R tMRE . KT 0, #(35) = 5.69,
p < 0.001; PIEPEL R IR INEYELL KA R
Y rtMRE A B KT 0, #35) = 0.90, p = 0.373;
PR R AR PR R 2 R 240 TERUR A Y tMRE
WFERKT 0, 1(35) = 4.10, p < 0.001, XF rMRE A%%
RAEAT 20N IRPELR R A BB E . ARE .
BMEARER) x 20MEHLRRA BRI ARMER.
TR R ELZ M7 225001 KIMNIMNRE R
LHAEHEE, F(1,35) =3.93, p=0.05, 2 = 0.101,
RUTEZ B e G e rh, WIEPEL R MAMEMEZL
RZ A TR, RIERRON /AT R, 72N
PRI EMETT, AN TR tMRE HI{E (4.7%) %
BERTHNEA L ZE rtMRE 118 (0.8%, p = 0.005),
3.24 FTEHERI 547 (race model)

e, 16 0~1000 ms [N RIS Y, &
L 10 ms FAAS [ 22 554 P IOMESRAE . MLaE P
(RT,<t). WrHE P (RT,<t). PAWTHE P (RT 4 <t)o L
¥ 2 hNTRIEL R SBR AV 2R (CP ) FI T4
B R (CPrace moaen) WAL T() BT 7S o AR,
BARFILR LI T Lhr AV 1) BHER(CPy) 535
GBI R A BE R (CPrace moaer) B R 22 ML

12F 10r
* OFMEAEEL * OFNEAZR

10f ‘ mAMEK 8] | mshu
2 | et
> 6 2
2 S 4
~ -k E 2k

. [T . o . [ .

PIRH L PTRICEL HIEERL PTRETCEL
(a) Median L (b) Mean
Bl 6 (a) R g, ANFLELM T tMRE £55; (b)/2 R B 8, RNRZZE M T tMRE 253

7. rMRE (FHXT £ 8% [ W #9555 relative amount of multisensory response enhancement); *p < 0.05, **p < 0.01,
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Race model

1 1 1
100 200 300 400 500 600 700
S92 B ] (ms)

~_~
o
N

20
151

—_
wnm O
T T

it 2R (%)
|
o O

L
wn O
T

1
100 200 300 400 500 600 700 800 90
B Rzt i) (ms)

|
—

i) 0 2 B 2 B g3
1.0
0.8 g

% WEER /Ay

=06 " — Race model

=

B 041
02

0 1 1 1 1 1 1 1 1
100 200 300 400 500 600 700 800 900 1000

SR ] (ms)
270 370 400
C 1 ns. I p<0.01

[ »<005 N p<0.001

B 7 (a5 2 WIRMLRN RITER0; (b)2 L% 2 WIEPMEZLE race model 25
e AL R T S A I A B T T, RN A AR, SLERRR IR R .+ U I B (B KRS B A B[]

EAHYH, 7E%F 10 ms SEATHREAR (K550 (5 0 F1THE
B G5 NE 70w, ENTEHEA SRR L RE
i S AR (I 2 KT 0) AR E] 4 114 270~400 ms,
ts (34) > 2.05, ps < 0.048, WEETE 370 ms, 4 3.9%;
TE N TEPE TOR R R A E IR A 3 1 I 38 4 st
AU o B R N IR R R AR L 5 TC
AT AN E L R A5 O ZHE R, kAW
s [ B LA 0 A, BVAH H 5 N TR e e R
P, WEMEAMERMVENEGE DEER, &

@10

0.8

\"%
0.2[ Race model

0 1 1 1 1 1
100 200 300 400 500 600 700

)0 s} ] (ms)

®) 20,

- -
S 10 i
& 10f
i
@ 0 \\ -----------------
g Y
ik N

L
wm O
T T

_1 1 1 1 1 1 1 1 1
100 200 300 400 500 600 700 800 900
[ E 5 [E] (mms)

A A s o) B L L {1 O

SEge 2 hAMNEMEL R TR AV RIHHER(CPYy)
FN5E AR R0 A BER(CPrace moaer) WAL 8(a) T
N WKL 8()UIR, TEAMEMAMLRNME -, I
F i I E PR I (] B3 0 310~410 ms, s (34) >
3.14, ps < 0.003, ME{ETE 360 ms, K 2.7%; IMifE
HNBTE TR RO E b, 5 I T S AR Y s ]
%A 290~450 ms, fs (34) > 2.03, ps < 0.05, W[4
TE380 ms, b 4.4% . HIAH LE 5 SR A 3 2 R A

107 ——

0.8
% | SN

W 0.4
02f

Race model

0 Y S R
100 200 300 400 500 600 700 800 9001000

SR ] (ms)
SNRBERK
MR TEEL
290 310 360 380 410 450
I ns. B »<0.01

1 p<0.05 Il p<0.001

B8 ()5t 2 SMNEIELL R A RITHER I (b)J2 528 2 SRR IEZEH race model &
TE: HLZ IR VTSRO 2 B RS MR I 1o BRI AR, LR FIR IO R . R (B ML) i BLAY R[]
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HMNEPE TR R A B RGN TR, R
(i) 5T R OB T vy, 0 T A IR 2 ) 3 R A TE AL
LR Z RS BT H LR T 2R
WA
3.3 itig

S5 2 H R H 58 2 HEME 55 h N AR IR 25
) 7 X 2 IR A R . 505 1 2R, SR
2 WL T PIUEAE RS MIE M A ) 33 R DA S 2 I
AN R ILT HMNEAEES (B 1 R 55 22 B
HRNL . A555 1 RFEIRE, 256 2 & BN IR
ALk F 0 315 I s A AR R (1) B[R] 2 B P DR T
R R BB B D4, E(E T = (A 7a), HPNTEE
ZMFEE NS5 B2 G, X 5HTAR
5T 45 B —%((Talsma & Woldorff, 2005; J&HEHT,
R AF, 2020), HeAb, SEE 2 B AT MR MEL
FA U A2 Ak 23 5 e P IR M A TA] 3 i 22 TR
DA R, I H IR R A S A et 2
SR SR 23 [R) T R 55 2 e R A i e

5556 1 MIH, FESEE 2 W A BIAEAS [H) 0 N TR
RRFNT, HNEMESS [0 R0 55 22 8%t A5 300
R A A T B E R RITE TR R R AT,
AMIEE 2 (8] R U855 22 IR R RN 1) e
/INT IR JCA R Z A, MRS o] v 08 55
ZRGERN AR E, ULHNIEE S RS 582
ETEREAA B R T, AR Lavie (1995)32 Hi A« & 23
WAL, FEARA G BT 5 P (T e AR S5 AN
SRR AR H AR, 78R IR A AL B AT 45 A1 O
W5 B G S T BRI R b B 5 4558
SR i, P o 0 o B AT 55 b (5 4= )
fE55: BERPXACE 8 ot B bRl sk, tes
PR PR O, B T BRI S S
SEI5ESAERAES T, IASA T BRI G
ARG A5 TR R (Lavie, 1995; Lavie, 2010); Jf:
H R AEAR 56 A LR R B A B A T
9 80%, XF HARHELAO7 B HA m B, T AR
SR ZAREENIEPELR R, B 2 R A
FEA SRR E o X H BLLE A SRR A & AT
B, DR o T R R R B L N R TR
1 B % (Odegaard et al., 2016; Talsma & Woldorff,
2005), Ar LA VREPEL RO AR T AN 2 8] 3 R 55
ISR

4 B

ARWEFE R NI IEAPE S IR R T,

0 BRAE B v () B 77 Sk S TR LR, A S )
1 IE DTG R AR 23 o 38 ik e AR S50 AT 55 M
&, RHGEEN I ZS [ BN 2 IR 3 A 52
WEFRAE R KB, TEPA g, AN 2 [A] 7 AT
WSS T 2 BTG AN o 1 A YR S R E AR
B HERITE 55 p (25 2), NIRRT EA S 53
Z R Gt R, RN TR A R AR A e
TAHMEME A ) RS 2 B AR i R . B
TR 0 TE A IR TJC R R A5 T AMIR TC RS A a4k
K Z BN N 2ER, R ERTIENEAR
RS AN TCR S R 3R (0] 22 I vt 8% 5 3800
25 5, BV PN AR 255 (] 1 0T 22 8%t % 5 52 1l 1)
LHAER T 2R EHE T 5 #2809 T 5gEYE(Q2),
BIFE—E AR 55 MEBE Y S F T, AMIRPEZS RN S 4550
M P R 2 R B iR 22 B B AN R, I
ZIRER S

ZRA TS SE I PN AR 1 2 () X 22 ERnE K
BHER LI EPID SRR, SIS [A] T A
WSS T 2GR AR, ORAF A AME A ]
LRBA N R, S H Nk A 3R B
AR, A S A8 A0 2 % R (Busse et al.,
2008), T LASMIR 1 2 [8) v R0 55 22 8%t e B 30N
A AEANSZAT: 55 X J3E 114 52 0 8 OS2 e 50/ o T 1A 1
W R ENAEERMESHERT T A S50 2
BOCEEAHNY, A NIESESEEE A LN, &%
PP = R AU 520 (Mayer et al., 2004; Rohenkohl
et al., 2011), AT LAPSURPE =S 0] 1 R 30 0 22 ik 4
BN 2332 BT 55 MERE U SE e o TF DX DRy N AR RAE 23 (1]
TR AT 55 MEBE AR A A SR TR], 3 S BARE IS
BN . 27 AT B 38 38 I IFSY, 76 TR SR
PAESS H, AN M2 ) B 28 BAE AN i 2,
WA 2 (o] e B A b Sy, EORSZN; T A A2 AT
55 TR NI S (R S 0 A2 HAE T B 2, PR 2s [H]
T B AN H /E F (Berger et al., 2005).

A ST e AN [RT: 55 Xk BE R 22 J80ns 38 5 1 A8
A 105 B BT 38 T 1 25 R, AR AT BRE AT 55
L PR 2 T 7 R 22 B B A S R A A8 ELAE
FHih % W 2 MiAEE AP0 55 H, AR =5 1]
RN Z A A8 BEAE B3 . g h
T B AT 55 TR N S - BT 55, Scdm 2 vh T3
Y R A B R JE R A N N T (Johnston
& Heinz, 1979), UrAiZEH Z N ES 5 H|
LIRSS (HIE A BB 24T BR 1Y (Granholm
et al., 1996), ik T 5 4 3th 52 AT 55 & 8 in 7o 43
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i) LA v T ) P VR M £k & (Pauszek &
Gibson, 2016), WML HEE ST ZHE 5 2%
B AT 55 v, ot P IR 2 T R A R 2 () R
55 22 S RS RN A R e, AE N TRPEL R A R
TCRLHI T, AMIE M 23 () v Bk 55 2 Bt 38 & 1)
FERE AR, BIE NIRRT R AT, SR
25 (0] B S 2 O A R R W KT IR
BRER RN, INEYESS B B 2 B A
PIFREE TRl AR 2 () o % P U 1 s ) 3
EHGR 2 BB B RN T A R, FEAMRMELR R A
B TCE AT, IR 2 ) 3 R o 22 vt 3K
AR RAFER, BIZESMNEA LR R FZAET, W
B SR B RN REEERERT
AMRETCRLER R AAAE T, PIUE M2 (o) T 1 i 22 Jakvi
BEWMBRE, WU, NAMEPESS R M
2B A N TR B R A B R . X SHTA
e RN PR R | P =N E el CI VP L A S
W5 25 () B AR 25 VTR R U s e — B0 . —
Dy AL, E B e R0 R AT R AR DG 5 v K B,
P23 (] 1 B AE IR K2 2 L2 G A8 [R] B K000, B
J W By %) 485 2R T B o 2 () 1 AR AE i 5 W 28 B
{EHI(Gowen et al., 2007; Otten et al., 2016; Posner,
1980) 0 75— J5 T, P Fh 2 [A] 33 A M DX A ST 3 7
W RECH RN, FEAIGATIE ) B, J5 T
JoT, A YA JBRITAS T T R 2 A A G Y - T
2% (Mayer et al., 2004; Peelen et al., 2004). FT LAY
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Abstract

Attention effect has been greatly explored in multisensory integration. Previous studies found that
endogenous spatial attention enhanced multisensory integration, while exogenous spatial attention decreased
multisensory integration. However, there is no research integrates two kinds of spatial attention into the
multisensory integration. In present study, we used endogenous-exogenous spatial cue target paradigm to
investigate the effect of endogenous spatial attention and exogenous spatial attention on multisensory integration.

The present study consisted of 2 experiments. In these experiments, we mainly manipulated the endogenous
cue validities (including cued, uncued), exogenous cue validities (including cued, uncued) and target modalities
(including visual, auditory, and audiovisual modalities). Thirty-six students in Liaoning Normal University were
recruited in Exp. 1. The visual (V) target was a white pentagonal asterisk block (2°x2°). The auditory (A) target
was a 1 600 Hz sinusoidal tone presented by speakers. The audiovisual (AV) target was composed by the
simultaneous presentation of both the visual and the auditory stimuli. At the beginning of each trial, the fixation
stimulus was presented for 600~800 ms in the center of the monitor. Following the fixation stimulus, the
endogenous cue was presented for 200 ms, which could predict (80%) the location of the target. Then a visual
white square served as a exogenous cue was presented for 200 ms at the left or right location randomly. Before
the target that appeared for 100 ms, the inter stimulus interval (ISI) lasted for 150 ms. The target (A, V, or AV)
randomly appeared for 100 ms in the left or right locations. At last, the fixation stimuli appeared for 1000 ms to
wait for the correspondence responses to targets. During the experiment, the participants were asked to locate
targets by pressing buttons (F/J) as quickly and accurately as possible. Thirty-six college students were recruited
in Exp. 2. In Exp. 2, visual stimuli included checkerboard squares (3.2°%3.2°) with gray (RGB: 147, 149, 152) in
the middle and black (RGB: 0, 0, 0) in the middle; auditory stimuli included high-frequency sinusoidal tone
(1400) and low-frequency sinusoidal tone (714). The visual target was one of the above two visual stimuli, and
the auditory target was one of the above two auditory stimuli. The pairings of two single channel stimuli
constituted audiovisual target. The Exp. 2 consisted of four audiovisual targets. Each set of audiovisual targets
were balanced among the subjects.

The results showed that the responses to AV targets were faster than V or A targets, indicating the
appearance of the bimodal advancement effect in both experiments. In addition, we found exogenous spatial
attention’s race model (probability difference) showed significant smaller at cued compared to uncued condition
in both experiments, while the endogenous spatial attention reduced the extent to which the exogenous spatial
attention weakened the effect of multisensory integration in Exp.2, but not in Exp. 1. From the results of the
relative amount of multisensory response enhancement (rMRE), In Exp. 1, the effects of endogenous spatial
attention and exogenous spatial attention on multisensory integration were marginal significant. In Exp. 2, the
two kinds of spatial attention had significant interaction with multisensory integration.

In summary, exogenous spatial attention decreased multisensory integration in both experiments.
Endogenous spatial attention is involved in multisensory integration and has an impact on exogenous spatial
attention in Exp. 2. The effects of endogenous spatial attention and exogenous spatial attention on multisensory
integration in an interactive manner.

Key words endogenous spatial attention, exogenous spatial attention, multisensory integration, endogenous-
exogenous spatial cue target paradigm, task difficulty





