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1 | G 1 =+ 2 3 4
FERW S RN ¥ W EEE°S £ A
(ML TIBE R OB BE, 10T LE S R S PR E SRR ERE L, KGE 116029)
CHE BHATES “ATaABe WATHER24Be, I 618307) C AN K2 D B2E 2, DB S AT AR 2RI rhoG, J530 215123)
(KB T RAITENRE AR, KF 130022)

B E RHNERLR AT, RARRITI AR | TORERZR)FIHL R0 12 L e 8 W S A
WSROI AR R, T PSSR, 7B 50%A 80% M A IR 2s 2R A MR B R R s I 3y
RCPEZEAE T N IRIEZS (R X RVT S E S IR . SR B, SHARRARNEN 50%F (S5 1), AR ENIL
R RN E BT e B SN 285, MR RUNEN 80%IT(SLH 2), AR F L B AT 58 R 52400 2
FRTIREER N E R T R G RO B2RER], AR I, PR AS W) SO T 5E 58 5 A T AN

ARSI, 2 FAT R AR T A IR 25 1) T R RE A R LT S 15 800
KGR AEANE TS NIRMEZS EER AR So gy

SHES B84

il

L5 FIT 58 A5 2, S N 2 SN A 30t S 1 A
HEOR YA o RS AT 8 R 8 Y1 AT AR
NG ERAMAE TR, SPRERT S
(Audiovisual Integration; Talsma, Senkowski, Soto-
Faraco, & Woldorff, 2010), RT3 842 AN &R S0
) — I E I RE, A A% FE R B BR AY AS
WL RSB FEN, KRERAMREN, 5920
)R B B8 T s SRR L, 8 ) 400 T o 3R I8 ) S
OEOMC W H A, B R A T 04X AL (Redundant
Effect; Giard & Peronnet, 1999; Lunn, Sjoblom,
Ward, Soto-Faraco, & Forster, 2019; van den Brink
etal., 2014), PYURMEZS (W] 7E R A8 AR H AR F C
(1) H A5 8RB T B BC B R E A AL E, 2R
A A B R L (Posner, 1980)., P M: 25 ] 71 2 AE
PR 5 B A 1 i rp o 4 28 5 B 5 A JH (Talsma
& Woldorff, 2005), WF57#4 KA ERP (Event-related
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potential) fll fMRI (functional magnetic resonance
imaging) 35 AR T B, Xf A IR A 0] 33 8 Anu] 3] Y
MW 58 e & 55 [l HEA T T3 2 0E5E .

A 3 A T 0 4R 5 e AN [ % ) 2
B 1)1 7 (Talsma & Woldorff, 2005), 3% 2Py
235 () 0 AT o 5 S, 45 R R I T =S
[i] 3 2 T 8 S AT R R . ROk,
Talsma F1 Woldorff (2005)% F ERP i AR, FR # i
X5 AR R R e — O R Ze 0 g 3 AL )
RN A T RN, [ 22 e S A S — ) (an
AR A AL E B R R, DS
TS [) 2 (B2 B A, DA S PN R 2 ) U
AR 588 S AR . AT S35 K 1Y ERP
55 FMUL 8 AT 58155 A& 1Y ERP 2 FITE] Y 22 5 (AV
vs. A+V)PE g i AT 58 B 5 RN /N FE bR o 25
R, BB ES 100~140 ms & DX A1 X
UL O S = ¥ VA Wl LTk S QAR T E N B |
TEAE, BIAIRPESS [T S e T AT e 5 .

* [H K H RBP4 T0 FH (31600882; 31700939; 61773076), i T 44 2T T i K A 357 141 BA [l (BE) Sh 15 32 151 H (201 8LNGXGIWPY-

YBO15)% Bl .
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DAL 5[] 3 A (S RE % B 0 TC 31 3 — > A E S
) 37 B (e P PE A5 A R, 3 BRI L ) 22423 W]
7 B (S BePE %S )7 &) . Santangelo, Fagioli Fll
Macaluso (2010)%H fMRI £ K, Sk BB HES
[STRE = 1B e e g 5| P = W /K L T B G I |
TR, BREM, FEPEES RE A,
A 2 R T ARG I P A e TR ) s ey B A T
LT SR BN SR, O HLAE A3 M S T
I A ROSHRER R G PN Y SR W a0 e ri il
Ko BT LL BRI B H At AR ST 58 v 1 v
75 A 73 J BE A% 52 Ml A T o #5455 %100 (Busse, Roberts,
Crist, Weissman, & Woldorff, 2005; Li, Wu, & Touge,
2010).

/IR top s 0 R N 6717 3 i S 1 R S B 1A 22 I VA %
OrECPEZ R R, M2 80m it 18 6 k17
A AR R E T TR A (R) E [, R TR P TR
23 (6] VB B LT 5 42 A B 52 10 (Busse et al., 2005;
Fairhall & Macaluso, 2009; Li et al., 2010; Talsma &
Woldorff, 2005), 7EXF I, HEERED —Fh<a
I O AR R, ORI R R 1A 2
AR E 2SR, Bl s AL B B E 1Y, 1
NN OS RE =X DACRIVE LY b il K s d A wes X s 47
PR A R RS N AT e s, H R
ERP 45 i BUAG B A SR 0805 A T 255 ] 32 2 %o 4
A R, AE S P ARDERRE T DL s TE Y
T4 EL . Posner (1980)42 H T WF5E N2
[ 33 3 1) 258 B 92 6 Y AN — N IR PR 2 R 3 i 5
(cue-target paradigm), HJ7E H bR B2 Ai7e 5t 4= b
S e 5 AR s P Sk 2 FOk I R By Y I
PEZS AR R . H s AL B A Sk BT 48 75 ) — 2t
N LR S M (valid cue), HAx B0 B A %
JIT 48 7 A AN — B0 S ToRE R 45 (invalid cue) 7
Iz, BFR A R R TR & Y L) i
K41, R AP R R AL E HFR R
N R T R R A E, B R AR
(cueing effect), FEX PP &AF T, B ny i &0 £ Hy
WO B R RN E ., BN E R R IEEE N
P52 A BB Bl a2k Y 18 T 1) B R A TR
HE 755 A& P9 U PE 25 8] 7 2 (Fairhall & Macaluso,
2009; van der Stigchel, Meeter, & Theeuwes, 2007),
B0 5 38 5 1 5 VA R PR 45 N R 1 A R T A 1L
Tk R L R - I BB 8 A T AT A
BRIV O A O R R S AR A AT R
febn, AT A AR A A R

Dl € SN S my A AN | 8 s W N 8 E
LR B 5 B AR E A E ], Sk R e
BAEL, SR, HATH R A WIEMES ML RBE L
23 [B) 7 ) L 2 88 PN Y5 28 () 7 7 X A0 T 0 3
i AT 9 o

ENEHEL R, FRETN LR
LR R A R R L R A SOE T i T4 = A
AE RS, AR R A M, B R AR
T, BT 22 T 04 B (D4 3 0 o 3 o
T TE B O ZE AL B (Arjona, Escudero, & Gomez,
2016; Vossel, Thiel, & Fink, 2006), Vossel %5 A (2006)
BT MRIUFEAR, RN TR EZ R 500 %
FZ 60% 1 90% P i 4 2 A7 201 % P U 25 T 3
FE ML AR . S5 R, SRR RA S
LG, &R ABERMT, Bl & At
FIOE TR, ZRRALRV T K . Arjona 55 A(2016)
IS 20 T US55, ATk A Posner 1155
BT RRAS (LS8 -7 528 (4T 55 ), % 3 PPN [ 2k &
A AER XA (50% A LR —50% LR, 68%
AR R —32% LML R, 86%AMER—14%T
MR R), FETAT M ERP 5 ok B8R RA
RCEMER X H bR 20 T A9 520 o 17 R 22 245 S & B0,
B 7 AR R EL I3 in, 2R R AN BT AR K
ERP 45 R & P, BlEE A MR I, P2a, P3b
HNSW B 1) 22 S IR I 0 i AR K, 2R R A sk
REAE 5 R P R 23 R R B A A0 IE, A AR R T i L
Bl K, M4 H bR TCA R R B, POl 2
K A B IA] | S 2 T E R IR L E e . ABA,
FEN R LR R T, AR R 8ot &0
T, PAVRE A [B) 3 R L T i A A AR S 1 2 e A
AN—FE I 5 M e 2

ZE LTIk, ASFT SR A N IR 2 F - At
BRONR R BRI (AR R . TORLZR 3R AN o 8 3
FA AL . WA . AT SE SO A B AR
A PSSR S AN [ 28 () R R A R A
PR A ) PR R T B A R, SERG 1 2k
AP E N 50% (L FN I 7E AL & 1Y) il
R 50%), 25 2 LA MPERE N 80% (LR
of $ ) ST A B B FOAE S 80%) . AN SE SR BR
TRRABMEAR, KRS EAMNE, T
NAFFTEE R, ARBEFE U, AR 2 [ 2R R A Rk 4
PF T PR 2 18] 7 X T B 2 5 7= A R [ 5
L e Z A A5 S5 1 T AT R OUL I 3] P Y 1 25 ]
TR B A R VR
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JEBEF A5 YIRS [ 2 R AT R T e 2 (9 2 837

2 SIS 1. 50%ZR KA MM TN
T PR 23 [8] 198 78 6T 90 T 9 3 5 1)

Al

21 A%
2.1.1  #ik

— 7, BT DR T NIRRT A A
<5 (Arjona et al., 2016; Dombert, Kuhns, Mengotti,
Fink, & Vossel, 2016; Vossel, Mathys, Stephan, &
Friston, 2015); 3 —J7 I, & T AHICHSE i 19
ROR A DL B 5 DAL (0.8) T3 U AR AS o (T 5
AR A GPower 3.1.7) i 2RI FEA &l 24~36
N, S 1 AR AR R 35 (A S
%, W 30 £), FIREFTE 18~26 X2, M =
2126 4, D =1.77 % . IrA BBy 1w, M
BURTIEM R, B A AT, R ER MR, o
AT Ty s o Z R SNt R S, B
TE S S0 45 5 AR — BT
2.1.2 KWREBMME

SEYGAR T I Hn S AR 2 PR E-Prime
(WA 1.1). 25 3% &2 37 AOC G2770PF
(270LMO0009) 5 it i s 2 b, ATRRRGE 27 3
of, PR 1024768 18R, HIFIFA 100 Hz, 5
USTERRRE . PR R T T, SR st R e, 52
FEFEAR A 0.4 cd/m? Bl HR I I 5 5 o0 24 60 cm,

SEERRIECANE 1) o TEFEMGE, Adh =
DITHE, R/ 40x 40, thye gy HEN 2 BN “+71F

IR

_______________

P . 0.05°% 0.05°), FELRZRGEH, T rtE
PN i BT 22 0 1] 2 s A 1) 5 Sk 1 A P IR 2 ) 6
o TEFFIESE T, LR (e A RS
(RGB: 255,255, 255), K/INA 20% 2°; W bg #E i) i#%
K F SoundEngine Free # {4l {EFILLEE, i 1600 HZ .
65 dB AY4li¥%5 (100 ms, 10 ms A9 rise £ fall time), 8
LT B A PN (22 /47 ) 47 7 4 52 (8 v e e
WA 19°); T i 0 30 9 iy 400 5 A Sfl) 38R i
5 2 B
2.1.3 XWIRITFIERF

SEHS R 2(ZR BRI ¢ 50% A R R, 50% T3
LR AR) > 3CHI A E A A - A L W BE S S Rn
W IT S 1380 1 g P S 8 1 T

BRI 1(0) s o BRI IR i
1 5 L FEAL S F— 1 600~800 ms F“+ 7 ER 4.,
b5 P 200 ms AMLGELR R, BVRENLIE 17 42/
AR YLk, 22 700 ms F RS [E] [E] % ), 100 ms (1
B B (V/A/AV) H BRTE 22 /45 T HE DY, B A RE
PHER 58 B LA 55 o SEIRAT 55 . Bk P X
SRR P 57 B AT /A W, 0 A 3 PR A 2
A Fi i 2 1 A PR, e A U A T, SR
SRR . RRA MR 50%, LRITTETIGE
T 50% 1 Hbrfr & o ZRgOTE Mk, ¥
AR AR AL T B v e, IR R AT REMESf . DR b X
VAR R o IESSE IR dE 480 M ikik, 4
44, BAEZMLKRE 10 s, IERLE AT, Bkt
17 12 220K, A LR R 2 20 434

(b)

I

VERR S 600~800 ms

ATE LR 200 ms

IST : 700 ms

HFR(A/V/AV): 100 ms

ITI: 600 ms

BI1 S 4] N S 6 A 1
T P (a) Ay S S B R BRI L (b) S SRR B TR I o L (b) P ML S8 R 2R (PP e Sk A 1l ZE M, S0 (R T 98 ) S BRLE A
MICHD, AR RALE), B R T HE R R4 T B P SO i 8 LN o Fev, SRR (V/A/AV) 53 SR L 3E (visual) . W7 3E (auditory)
FIRLNT BE (audiovisual )il i H bR . IST JEF5 il 3 8] 44 i 18] 18] % (inter-stimulus interval), 1T J2&38 i U< (8] A9 B (8] 8] B% (inter-trial interval),
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2.1.4 HEESHF
H T R R S5 AT B AR R 22 8% 58 S5 g 1 o

(relative amount of multisensory response enhancement,
IMRE), & HZ2A 2 (a) X AW 5 B A5 5207 I -5 B3 i

EARCILSE . W75 ) e RS2 IR A AR o 22 (B A7 3
% (van der Stoep, van der Stigchel, Nijboer, &
Spence, 2017),rMRE {H ) it T 5 538 18 H AR (L3 |

Wy it ) P e o 1) s g P AR L, A AR R 22 it i 1 H

o S I ) JI S S 14 AT e, AR 22 IR S

AR o
rMRE =

min(median(RT,), median(RT, )) —median(RT,, )
min(median(RT, ), median(RT, )

KT %%¢ tMRE 255452 114t 1T i (statistical
facilitation)ifs /2 2 Ji i 2% 5 (multisensory integration,
MSDRfERE, RA (D) GEFHEIAZER, race
model inequality), JHA 5@ B o) 5% 0 W o 308 00 3
R B E] B 28 FR 43 A5 PR #U (cumulative  distribution
functions, CDFs)>k %5 35 4% (Race Model), %
A AR AR e T 5L A R L 38 T T e i R AR
i PR BS54 K 3T B (Miller, 1986; Raab, 1962;
Ulrich, Miller, & Schréter, 2007),

P(RTracamong <1) = P(RT, <)+ RT, <t (b)
1EAX O, P ARE R K% (cumulative
distributive functions, CDF), BEJYE45 ERta] ¢ X 3
BRI I BEFAE . P (RTa < t)J2 i 18 W o 1 I 7
25 SE I TE] ¢ NI ROV FRAE, T P (RTy < t)/2 il
T e R AE S5 2 B ] ¢ PRSI R AR A, i i
o FRE B8 T 5t 5E A A AU Y RN 2R R R
(predicated cumulative probability, CP), Bl CPgrace modd»
FRFE T A g i+ 02 3 19 | FRAE (Miller, 1982, 1986;
Ulrich et al., 2007), #RJ5¥UT CDF 535 457
CDF 1E27153 2% % CDF, HI¥WT CDF 53a4 Al
CDF 7E RT JuE N (A5 A 0~1000 ms)%F: 10 ms
I+ ) #E % 2 5 (Laurienti, Burdette, Maldjian, &
Wallace, 2006) . #77E 45 7€ X N JE RN, SZPR CPay
BFERT I CPrace moger» BN 75 102 S 38 LY,
IR A 2 vt 35 300 (Ulrich et al., 2007).
22 HRE5H4H

SR EF MR T 90% M8k Iat, S Ipilui s
W o SN | A RN AR B 58 (/T 100 ms
OB 1000 ms) B AVE 3BT o B 280000 W R
b SR 2.09%.

«100% )

221 EWE
XTIEf 2T 2RI . AR . Ok
R) x 3(CHURHEEIE I . e WreE . T Y
W T 20 .

SN 1 FToR - S0 0 1 2 AR R AR I
F(2, 68) = 17.41, p < 0.001, ny = 0.34, #t—4347
T, BT B bR B IER R M = 99.2%) i 2%
LT B AR N B IE B R(M = 97.9%, p = 0.007)
W38 B AR Y R IEHTPR(M = 97.0%, p < 0.001),
PRE H AR SN I IETI R (M = 97.9%) 8 2 % T Wi
H AR S IE B Z(M = 97.0%, p = 0.037), LR
B FERON AT, F(1, 34) =1.50, p=0.230, £k
TR R ) e 2R U () 22 AR AN 3, F(2, 68) =
0.21, p=0.754.

z1 BIYIERPAEEGTHREM®RT/ms), EFRE
(ACC/%)(M £ SD)

A SE 1 Sy 2

SRR RT (ms) ACC (%) RT (ms) ACC (%)

T AL 302+34 99.2+£1.2 289+42 98.7+1.2

ToRLE % 312436 99.2+12 333+51 95.8+4.8

WidE AR 341+£39 97.1+£28 318+51 97.1£2.6

TR 353+42 96.8+2.7 363+56 92.7+4.5

Mo ARMLRR 334+42 98.0+23 324+41 97.5+23

ToRLZR 345+47 97.7+£29 362+46 954+4.7

LRI

=

K

1]

=k

222 KRR

X R B AT 2(Z R AR . Tk
) x 3CMFHCEE A . s . Wres . PLVT ) Y
H A7 225017

ZERNF 1 RN 2(a)Fran ORI HGE T 2 3
RN 2, F(2, 68) = 55.38, p < 0.001, 2 = 0.62, i
— A Hr R, MV AE H AR R BT (M = 307 ms)
P ALE HFR A SR (M = 339 ms, p < 0.001)
FINE 58 H AR A RN BF(M = 347 ms, p < 0.001), #L58
H bR R IT(M = 339 ms)FIT 58 H 5 1Y 507 i
(M=347ms, p=0479) %A B &L, LRIEME
RO 3, F(1, 34) = 24.58, p<0.001, 0, = 0.42, A
R E HAR VBT (M = 326 ms) i R TJC
SRR E H AR I (M = 336 ms, p < 0.001),
2 BR IS TR ) 9 T 2SR A8 HAE O W,
F(2, 68) = 0.89, p=0.398,
223 X% RN IEE(MRE)

XEARFI R IR F 1 tMRE #E17THREA t



55 7 ] FEIET 45 Py Ss ) £ 22 A X 0T 56 4 A 1 S 839
::2:‘*" EABAR OIMERR (240~310 ms), BIFETCRALR RO B A ML RN E
2 0] fT - 3 2 5 4 AR BRI T B 11, % A i I [ 60 0 1A
Sl (—} FT ol FRRAERA, AR R L RRIT I AL
= 300l R R R AR BB WU BT A0 A 25 5
250 F Iﬂ
200 l . 01 @
- W Wik - ggii
. HRIOE S =
®) m [
S 4
E 10 | Téjf
T &( 0 A 1 1 1 | 1 L 1 1
g L B 100 200 300 WO 700 800 900 1000
® St \
& SN (ms)
1 ] _5 -
HMRE TR
RBRAT ®) — :
B2 s 1| PRI MR B RV A relative MRE oxazx T
J\,nL R VA relative %ﬁ%? E

(rMRE)
e () N AR S E T i B S, B I8 Bk 4% SR S S 2 v (o %
El(b)y WA 444 F By tMRE, *** p < 0.001

Kigh (5 0 HEATERER), S5 mRPIRh S T R
KT 0, ts (34) > 11.44, ps < 0.001, 1472 5 B3 385 (W
B T ) E B R e S B SO S AR B, A Ak [
L B NG T LTS8 H AR RN AR, A TURAE S
BN o REARTRIZR ZRASAL 554 T 19 TMRE #E47 F %A
At K5, 5K 200K AR E N
MRE (M = 7.48%, SD = 3.87%)5 Joak £k R v & 11
rMRE (M = 7.14%, SD = 3.57%, t(34) = 0.71, p =
0.481, d = 0.09, 95% CI = [-0.64, 1.32])% A b &
=5,
224 FHEER 5 (race model)

B e, TERBT 0~1000 ms X i), >R 45 10 ms
10 11 =V S NI ST 32~ P <3 O R 7 8 NP
P (RTy<t). Wit P (RTa < )FHLITHE P (RTay < t)o
HR, B AN AL R CPay I CPRace model Y 23
W2 FEAESE 10 ms BT AREAR tK (5 0 it
FHE) . 45 mE 3 Fin: AMERME LB
R SE PR (R KT 0B 2 110 ms
(230~340 ms), ts (34) > 2.03, ps < 0.05, VE(H7E
280 ms, N 8%, ToRHER R A7 & I ) 236 [ 5 e Al
AR TE] 2 1T J& 110 ms (230~340 ms), ts (34) > 2.25,
ps < 0.011, WE{HTE 290 ms, 4 8%, *rfs p {Hik
17 Bonferroni K IE)5, 45BN, ARULRNE L
5 5 3 AR R A SR 2 112 90 ms (240~320 ms),
TR FR A B b id S 5E A A Y B A B )2 80 ms

v

I Y v VY
200 230 280290 340350
SVEAT (ms)

[dns. Op<0.05 mEEp<0.01 mmA p<0.001

B3 908 1 HPORTRIZR RIS S 5 A7 o)A il i
SRS SRR TR g B ) 7

T B () AN R ZR RIS B S L 58 S BR8] (a) il 22

N B G AR I (LR AV RBMLR(CPa B K TR

T 22 FAME 2 (CPrace mode)) I TB] 7 H 5 18] (b) AN ) £ F 3

BRI R SE PRI A B R B O, BT () PR R (E, # Sk 4

IR TE S e BB TR 67 AR AR N TR | A (E R A= I )

3 SLER 2 B0O%ERRAMMEFMT
DA A 22 R O A T o R 1Y

Al
3.1 A&
3.1 #®iRk

27 %P 64, Lo 21 B) R ATER A R
Z 5 AERRESREAE 19~25 % Z 0], M =22.19 %,
SO =1.75 % . rA W 1 IE, MOTEU05R IEA
TIEH, 4 A AR T, HRWARTF, K
FE e, TCIER Dy s . ZATEA St 2
PUE S8, Bl A 20045 o s A —E 55 o
3.1.2 LRBEMME

SR 2 (1R S A AR R S 1
3.1.3 TWigITIERF

SCHS 2 BREER AR E N 80%, HA RS
1, R 2(RIEA . 80%HMLR, 20% Ik
F) x 3CHE 4 T S A . L SE R L T R
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Wi, S0 350 ) P 0 B PN S 6 182

SRR S 1 98 A — B SL R A A I
RRBMNEN 80%, LRITHE I M AEHIN 80% M H
FRfiE . IERSCERE 1200 Mk, Kk 8 4,
FAZ AR E 10 s, IELERT, #lseibfT 30
AR, AL R Y 45 434
3.1.4 BUEOH

SRS 2 PR A AT R R SR 1
32 HRESR

SIBRIEFRART 90% A0 8%k, & TP HE 5
B o SRS | BEA SR A s 5% (/NT 100 ms
SO E 1000 ms) BB AVE /34T o B 2800 N o 1
dEEE Y 2.96%

321 EME

XTIE 2SI T 20 R . AR . Ok
R) x 3(HLHEEEIE A . e . WreE . T SE) Y
AT 0 .

ZERANER 1 PR S0 18 2 A RO P
F(2, 52) = 7.48, p= 0.001, n?= 0.22, #—/ ¥k
B, MWrHE H AR N B IER R M = 97.2%) 8 & &
FWrbE B bR SR IERIR (M = 94.9%, p = 0.001),
W5 H AR RN B IE#f M = 97.2%)FIHL 58 H A
F B IEBIR(M = 96.5%, p = 0.756) %A i3 22 57,
HLE H bR IER M = 96.5%)FIT 58 H AR
W TERZR(M = 94.9%, p = 0.054)%H & %5,
R N B, F(1, 26) = 22.41, p < 0.001,
ny = 0.46, AL RNE H bR IEHEM =
97.8%) . 5 T IR L R A B H Aw B Y T A
(M = 94.6%, p < 0.001), £k 224 HU 150 | 340 i 2k
R HEAE W3, F(2, 52) = 3.90, p = 0.026, ;=
0.13, fAIERRLN 3T R, HEAMEREMHT, W
Wb H bR SN B IEB (M = 98.7%) i 3 i T
H 5 S TE BRI ER(M = 97.5%, p = 0.011)F1r 38 H
FRIZ R TE# M = 97.1%, p = 0.007); TETC84
REMT, MUrae HAR Y IEFR (M = 95.8%)
T BAR L IETREM = 92.7%, p =
0.003), #L5E H bRV B IERR(M = 95.4%) 5 &
s B AR SN B IETFE(M = 92.7%, p=0.031),
322 LAY

XV HEAT 2(R R IEIY  HRER R . TOREk
F) x 3(RHHGMIE S A . MOE . WTeE . AT SE) Y
HEW 20,

SEIRANZR 1 FNE 4(a) T . G I e
BN R, F(2, 52) = 50.04, p < 0.001, 0, = 0.66, i

— L Hr R, BT SE AR RV BF(M = 311 ms)
i E P RE B AR 89 SR (M = 343 ms, p < 0.001)
W56 H bR A BB (M = 341 ms, p < 0.001), #5
H bR SN B (M = 343 ms) FIUF5E H A5 A9 50
(M =341 ms, p=1.000)%F B EFERF, LREAE
BN 2, F(1,26) = 41.18, p< 0.001, 2 = 0.61, A
R FRALE AR V(M = 310 ms) i F T T
SRR E H AR S IF(M = 353 ms, p < 0.001).
S 2 25 TR R0 ) R G R Y 32 BAE O 3
F(2,52)=3.03, p=0.057,

00T ) BAEMAER OTMAE
450 |
kkk *kkk
’g 400 - ’_\ sk ’_\
350
&j 300 -
200 L 1
W B3 B
B )
15 -
()
g *
g 10 ‘
é 50 T
2
HHAR FMAR
LR RHH
B o4 925 2 dOR[E ST B R A relative MRE
(rtMRE)

e BN AR FEPET BB, IR I &% 5 o 57 2 eb i 8
&l (b) WA A 464 F #9 tMRE . *** p < 0.001, * p < 0.05

XSS 1 LSS 2 A [ S e T AT 14k
RACKN 43 AT A LR 30 (5 0 AT ELA), &5
RN 2 PR, ¥WRERT 0, ps<0.001, XF5E5 1
FTSIZ I 2 A [v) 00 o) 355 3 S 7R 10 26 3 AR AL 43 1)
PEATAST REAS K50, S5 IR, 80% R A MM T
g B ) 35 T 2SR (R R AR AR KT
50%Z RA M LRI, ps < 0.05.

3.2.3  HEX % RS R M7 1% 58 (rMRE)

SEARTRIR R BRI T B tMRE 547 HFEAR t
K (5 0 1T ), 45 R BRBEE KT 0, ts (26)
>9.31, ps < 0.001, X3R5 5 1 (PL 58 5T 6 H A
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S5 —F, IR A ) ST o R B (i
YEF(Bertelson, Vroomen, Gelder, & Driver, 2000;
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RONE, AR T A B PR 0 8 5 80 A
M H/N T EAE

REBOTNWITE LI, N URIEZS )1 E 8 1Y
5 A0 WT B8 8 5 % W (Fairhall & Macaluso, 2009;
Talsma & Woldorff, 2005), {H WA~ 52
A0 (Zou, Miiller, & Shi, 2012), FE &5 B A ) —
AN JE R AT BE SR H bR AL B AS B R B (van der
Stoep, van der Stigchel, & Nijboer, 2015), Talsma
Woldorff (2005)L24 & Fairhall FI Macaluso (2009)f
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RATRNE R 50%, i 80%, HIMLEEH] T HE ALk
RAKL, IFH 80% 511 T LR R 3 5 T
50% 51 T RIL RN, TE 80% T, AW
B PR 2 ) R R 5 72 A 5 o T AR R ALK
JOE 8 RN AT RE % 3] 1 oA PR s TR AL T
B KR —A AR, ML 5 HE G X R AL
B BEBA P TR, ARA Rt — DR, H
PR 5 % 5 7T RE X P R e R A RO B I T AR
M, AR P REAX —HE ., UIEFR LN,
5055 H b [ i 52 B0 i) T -5 0 50 RE % 1 5 0 R o
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Abstract

Previous studies usually used the instruction to control the attention of the participants to different spatial

locations to investigate the influence of endogenous spatial attention on the audiovisual integration, which found

that endogenous spatial attention enhanced audiovisual integration. However, in reality, it is difficult to assign

attention in an all-or-none manner. In present study, we used endogenous spatial cue-target paradigm to

investigate the effect of endogenous spatial cue validity on audiovisual integration.

The current study was a 2 (cue validities: valid, invalid) x 3 (target modalities: visual, auditory, audiovisual)

factorial design. A total of 62 undergraduate students were recruited as paid volunteers. Experiment 1 recruited

35 participants (5 males; age range: 18~26 years; mean age: 21.26 + 1.77 years). Experiment 2 recruited 27
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participants (6 males; age range: 19~25 years; mean age: 22.19 + 1.75 years). The visual (V) target was a white
pentagonal asterisk block (2°%2°). The auditory (A) target was a 1600 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 cue was presented for 200 ms, which could predict (50% or 80%)
the location of the target. Before the target that appeared for 100 ms, the inter stimulus interval (ISI) lasted for
700 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 600 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.

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. Each target modality showed significant
cueing effect. And the cueing effect in experiment 2 was significantly larger than the cueing effect in experiment
1. In addition, in experiment 1, relative multisensory response enhancement (rMRE), race model (probability
difference) showed no significant difference at valid compared to invalid locations. However, in experiment 2,
rMRE and race model (probability difference) increased at valid compared to invalid locations. The results
suggested that endogenous spatial attention enhanced audiovisual integration in high spatial validity condition.

In summary, Endogenous spatial attention had different effects on the audiovisual integration under
different spatial cue validity. High spatial cue validity enhanced audiovisual integration. The current study
provides direct behavioral evidence for endogenous spatial attention to enhance audiovisual integration.

Key words cue validity; audiovisual integration; endogenous spatial attention; cue-target paradigm; race
model



