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Abstract

The effect of auditory load on audiovisual integration is still controversial due to the different au-
ditory load control paradigms. To clarify the impact of auditory load on audiovisual integration,
the RSVP paradigm was used to manipulate the auditory load in this study (low load, medium load,
high load), and three kinds of interference stimulus presentation ratios of 0%, 30% and 70% were
presented to investigate the effects of these on the audiovisual integration. The results showed
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that there were no significant differences in response time and hit rate between different loads in
visual and auditory channels; except that the response time under high load was significantly
lower than that under low load in visual channel. The response time of audiovisual was lower than
that of visual and auditory alone, but the hit rate, under different load. A further study of Race
model shows that audiovisual integration effect occurs under low load (p < 0.05), and the duration
of audiovisual integration was shortened, the peak value was reduced, of course the window pe-
riod was advanced under medium load. Under high load, no audiovisual integration occurred. The
results showed that the audiovisual integration effect was significantly affected by the auditory
load, and decreased until disappeared with the increase of the auditory load.
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1. 51§

IR AMATEAE 06 B2 44 14 (Bexton, Heron, & Scott, 1954), {H K& R 5 B AR 20T, K
WA E A IR, RIS PGS BT 8 G . 2B I MERY B4 2k B A
[ i 3 (AR D PELE S I i b 5 (145 B R e — v AU B {5 5 (Megurk & Macdonald, 1976;
[ A7, 2016)0 Horr, MUSEFINTRAS S G RERRAMITEES o FIanOEE N, REE T MR A
[F] 75 & 5 AR MG DU A U B 6 R o TV R PR G A 2 L, T 5 3R P A B U 5 R AR e

A 2N A K B (Talsma, Senkowski, Soto-Faraco, & Woldorff, 2010). JE4ESR, W5t /F A SEmiyE & 1 &
B3 15 3 K BRI 58 A1 5% (Stoep, Janssen, Stigehel, & Nijboer, 2013).

BT\ 4 38 5 XUAT- 45 76 30 (Dual tasks) A 52 W7 i 1777 o L 28 25 (R S (Fischler, 1976; Norman & Bo-
brow, 1975). EARKE, Alsius A 78 - A0 ECN Lo P s 5am] (A8 B, W o ISR B 5 40, AT ol
WO =& RN 2 W A ar S INEAR B R TG R BT, Wi b 87 Ay g 28 e W o 0 1) I 5 5 A
SIS N . AT A P RIS L, B SR E TG By 25 A T IR WY B BLE B R, S AR R
[ 58 AR IR AT 45 A1 75 2RI B 4 HE B P el A (Alsius, Navarra, & Soto-Faraco, 2007; Talsma et al.,
2007; Tiippana, Andersen, & Sams, 2004). 45 RFR M i 26445~ , R ARSI w85 . il 47 (2016)
W 5E AL IO R A TE T T R, W s o “ 807 F0 “J5 7 Fa, AL RO L Ry 2 4R
BRI Wk 4y 1200 Hz = DA & 400 Hz K& . SER0 3L A o e Fp ok fF, R B 264~
BRSBTS FL R B SR T 2 e ST R D7 T P e 0 S LR I SR IR 4 0 B R
futs 26 F T BR UL PAT S AME Fx m B A& 20 l4% D K B8RS,  BAERFE S far 24 S AT 88 5 3800 (1748
(B35 47, 2016). 45 FEFR MR 85 5500 52 B W o 57 AT IR 5200 o

ARRUEFFE T AT A7 B B 0, AR 0 8 B b S SNk B 5 AT [ BOsE AT T (5
ENC, TEREE, AR, 2014). ERXMITEE, SERBEPEREE FECEEZ AR, FESHE
() A8 BN 0 oK 22 SRk = 20077« DU R FIRL o 2 305 2 (rapid serial visual presentation, RSVP)
B 4% Broadbent %5 A iz I 7E VE B BB AT 58 (Broadbent & Broadbent, 1987), IT4E3K X 2 4% TV & fufir
W5t (Talsma et al., 2007), BPi@ PR 2 90 TP AR T BB IR AN TRAUESTE, xdu NaE s
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LT ECBALS N EE,  [RIBRF T T 5 Al -

TE RSVP JuzUHr, FF 50 Ao it 50 7 A s i i DA SR P R R A AR B B v i Ay . LA
K&, Fairnie 55 A (2016)F% il i [m] i 2 ILLE DL A R0 i — AMBAR S (3 PR B AR A5 1 BN e HoR E
FRRERECAI T 50U, PO 7. . 4. DEFIAEIYE, FESER s N BRI, H
FRRIECE —FPAE HARRIES B AR =R H AR RIEOR H bR RS FRR AR H AR e e 2 300G A S A
(Fairnie, Moore, & Remington, 2016). Dalton 5 A& 7t H W ot il i DAPOEAS B R B, $RECON L&
PERIEER)FBE PL T H40, ARSERIECA 5 M B I A BE S A [RIHIG fer S W e PRl el x 21, &
i FEH A Cv Hy G 3y KA. ARG N85 ZE SR iOnT $E RO B . 25 53R BT B 67 g o H Al i
T B2 52 m (Murphy, Fraenkel, & Dalton, 2013). LA AfF 7238 30 50248 il 0 550 s i 1a) AR AR S 4 5 14
B, BARFHTS WA S AE AR G )R A 25— SR RE S i LA 72208 . Dalton 55 A(2017)
T 72 BH £ 15y [F) A 2 0 8 B0 R 2 PRI B A R 3B 1) 33 = 7K1 (Brungart, 2001; Dalton et al.,
2017; Kidd, Mason, Richards, Gallun, & Urlach, 2007), X AiER RIS HI A —Fh4sgr i e, RlEd ik
A TS I K ST R R B VRN DA B 1 T R SO AE 5 N A BRI . dR I, A SRR i R e T
R A FEROR B S H AR R 2B, B2 et H bR R K

zi TR, AR R A RSVP Y 2 45 61 H AR AT H0 00t B0 A4 A W 5 A7 g (G T 5 fra gy« o
WSk B g T B B er), SR MG . BT B DA SR R A . SR TR AR AEE SR, AT
FEPUAWT 8 707 S T AR R, P BT NS L) R R IR PR

2. 7k
2.1. #ik

Ko NAPARTE 9 44, Ltk 20 )5 5500, FUETEHEITE 18~36 ¥, TFHFEE 217 £ 2.7 4.
T 2 5E BN SN R B2 R AR R E S A, Wr AL IR %, BONARIT, REFSHRE, T
fER B S DMEBCA SIS RS, 4 dUE 3RS B 07 -

2.2. SEHMR

SRS FE 0 9 5 AN EE K AR 2R FH E-prime 2.0 (B O BE 22 SEG B, I 2 ILAE Samsung S19E200
RS R B ag b, ATALRSE 19 9, 30N 1280 x 1024, KRN 75 Hz. MuE il AL 2 81
7P B A 60 om HL1 58 AR RoR a2 DA M (67 o A M EA I 12°, ol B J5ER )7 5°); Wi
SR ik R 7 0 47 75 2

wE 1 s, ST ERIMES RO E 6 FEIUE, HA s (vVT) B E s N E R AR
R B A R (52 x 52 mm, LN 57), Tl HEHIE(AT) A 60 dB 1 B, MWrSLMIBL(VAT) N =&
gsE: Mo AREERI(VS) v B AR IR, W dEFERIBI(AS) v 60 dB “#EF A, C, D, E, K, P, T
MEEEE . K S E A A I, A e LR ECR SR 30%I1, i At IR AR ik
1) 70%. ALHTAEEERIB(VAS) N —E LA
23, LW

SR 3 (KW Ffr o Sfgeg o T i f ) x 3 (RRD il . W i aE . AP A ) ) A
A SEI BT SIREMRTE K 20 MRIRINZE ) 5 IERTF G B 58 20— A A R A5 5 (FF4E 1000
ms), I, W (ERSE 100 ms), BEE 2SR A (FREE 700~1000 ms). KSR, X VT %
FBERAT RO, X AT $A BT N, VAT HBUN A%, 5 VS, AS. VAS AT .
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Figure 1. The paradlgm of the experiment
E 1. SEWRERE

2.4. BRI

A3 29 AR, H 9 AR —TEY LU 5 2K TEEET 0.75 Mgkl 2:. i 2 B brfl
BOETR S B RS AN BUG E 4 EE(Xu, Yang, Zhou, & Ren, 2020). 7Ef%. 1. m=/Mafmsct: T
AR T PR RT. fEEXHHERS RT @47 3 (KUr s fufar s wRWr o 5. w3 fder) x 3 (B
WIE . W EEE . AT TE) 1 R R AT, DRI fes XA AR

BEAh, A B AL i 34 R0, 8 P 22047 B8 A (CDFs) i RT %8 I 5 3% 445 % (Race model) EL#¢ .
0 S ABE IR i R T o B R i R i SR SR 90 AR AR T i B PRI 2 2 AR 4 v T AR 2 (Kahneman, 1973;
Miller, 1986). i X 1A A rhAR Iy B S AR RURE 2 5 5L T 4050 W S TR 2 i) 25 S B AT B, 0
Wy B S AR 28 DT TR SR AR, MR AT 3 B, K e A 7R mp AT 8 2 A 7 5 00 3R A
DL 10 ms A SRAT T RO FEA T AL,  DABIRRAS e B AT B4 R A IR [a]

3. 4R
3.1 FHpE

3 (WS fufar . AT SE A . = W fer) x 3 (RAGEIEIE . Wrad i . LI B0l 1) 1 S &y
2257 T R G e 18] NN 3 F(2, 38) = 2427, p > 0.05, m; =0.113 (JL4 1). JEGEEME R 3 2400 2
% F(2,38) = 29.492, p<0.001, n?=0.608, HE—HorHrMl, WLNT S Gk b i 3w T ST 5 LB

AL (p < 0.05) G4 5 U WOEIE 75 HLAE FI A 2% F(4, 76) = 0511, p>0.05, nj =0.026 -

3.2. REZRY

3 (Mot g AW 3 Ageg . S S Bar) x 3 (BRI IE . Wrid il TE . AL B 5 ) (¥ 3 A Ty
FEGy TR A [A] RN A 5L F(2, 38) = 2.015, p>0.05, n? =0.096 (L4 1). I il it i) 3 A0 2 3%
F(2,38)=16.997, p<0.001, n; =0.472, HE— LM, WHT4E G SN TS 5 R AT 5 (p
<0.05). fiufii 55 A 18 A58 HAF F 8.3 F(4, 76) =5.207, p<0.05, n; =0.215 . MLSLIEIE T, fIK G
JRLE I AR T S far (p < 0.05) ARGUAT T, FLHT R e BB 5 3 IK T SO i S ST (p < 0.05),  FAAR
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i N SO ZEAR T T B S R (p < 0.05); L mrfa T, AU RS G I NI B AR T A WY
i [ BT (p < 0.05) 0

Table 1. Response time (RT/ms), hit rate (%) and its standard deviation (SD) under different load conditions in audio-visual
discrimination task
=1 MAHANESPAREAFTEG T REE(RT/ms), dheE(Hit rate/%) & EiRrEZ(SD)

G A o g = S g
W 5t MBE HLWT 3 W 5 M HLWT B Wr 5t WL T3
RT 804.51 733.12 695.46 804.13 756.01 728.53 802.5 77353 7216
SD 24.71 131.62 116.44 65.57 111.36 98.25 62.68 126.54 106.23
Hit rate 93 94 100 93 9 99 92 92 100
SD 0.05 0.04 0.01 0.06 0.05 0.01 0.07 0.06 0.02
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Figure 2. Competitive model and difference curve under different loads
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3.3. S EHRI(Race Model) 5347

AT 5 FH S () 308 368 1) g 7o FE ) 22 5K FH CDFs it RT $E b AT 20 M, K RinT 45 & CDFs 5 il
MEZE CDFs HEATHCXFEAS T A% . Race model 73 Hr 45 SRR B 2), ARG Aar 40T 8 G 2508 2 25 1D N [
% F124 100 ms (530~630 ms), p < 0.05; H i faf I~ HRL Ay 2 & 2505 ¥ 25 IR [A] & 119 10 ms (510 ms), p < 0.05;
e AT N AR R AT A RN RIS, AR A T AT A RS A 7E 550 ms tHEL, A 5.563%.

4. 71ig

AT B TE B (87 SR AT HE AT 55 P T 3 7 e 0 AT B S S, S5 R, R s N R AT
BE . me FRREMIT RS . SR U T AT S U e N AR A (10 ms),  [F] I 04 B AR
(5.563%). & 132

T 5 2 BH WA 28 - R0 B r i 747 388 KT PR B 29 2K, X 5 A0 AW L 45 R — B (Alsius, Navarra,
Campbell, & Soto-Faraco, 2005). £ Alsius FF 75 A4 G Ry 2o 5 B da] AR B, Wi i IOy B ] &
A, RTINSO — 3 TR 2. R B SR A O B e A L ¥ TE DR R B e W v s B T e
B L 25 R WNE R ARSI 85 WAL, 4 Alsius BIF 58 Fr il 3 AR RESRIE R,
W RE GNP A RRSE TR L2 TH R X2 RN R B W [FAF FH (Laberge, 1997). BASKE, L Wrodfl
A N E R [X 45 310 T (Stein & Meredith, 1990; Teder-Slejrvi, Mcdonald, Russo, & Hillyard, 2002; 42
G5, 20205 5K, 2006), SRTIAEFEE I SR A — @ TG 3N, AT L3R AR RL AR RN T e X IR El ph 42
ThREF TR KT, TN RTINS SN AR s . ARBEFL, BT s S K 13 0, S 80K
W R BEUE TR 22 T S ar 0O AR D 6t E R RIS R, SO e N AT R RN R
PRRERH K.

EARWRR B — B2 T A T AT B S IR R W FPRAR, Alsius 55 NI AL [RIRE R BT 3 471 £
TNALWT R N I AR R . DEE PR . X KRR B IR BR il (Kahneman, 1973), R AR fiufaf N AN 84
BRSBTS B R R PR D, A T AR R AT A R I AN S AN G R AT RS 0 T
FE I PEAR IR 7K P

AR, PR ST RS LUHARET, 1 DAAERE TR AR B AT IR AR . Bk
KB, AT AT B Gar o5 PR SR D, SRR REOIN T RE 0 B, I T G T R e
X T ASF U BOVE ML A 38 (Lavie & Tsal, 1994), Lavie BF 5t 2 B8PS 0 T 47 g vk 52 40
AN TR T A, SRR R TIEERIE, THRECA AR, MBI ERE, R
PR, ARBEFT, A NE R SR S AR AT S S, SRR TR L, R AR
RS, [P 2 R SR AR R TR, InPRIL B, AT 5 SO T R A o AR AT

A S SE TR T Wb s N AT RS BRI AL, A BT i A7 A T AT R G B AT A AR
[FIEF, S0 F0 A W e () 150 B T REMEFE L K, ARk rT LA — 2B Ak

5. &&ig

FELL RSVP ¥ s 12 7 2 We YRR AErh ,  WF 5 07 1 X 2 R U B I o LT B2 2807 B U 5 90
B TR/ B 9 2
&E ik

FEAGA5(2020). A/ EHI G AE 55 A T AL FEMTBL AT HI BT IE. W 208 ST, M B K2,
B 41 (2016). 7N A B L TR, T A AR, R REEIHE R .
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