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B AU RSN o 2528 o, DU RS RO ARG 438 T AR5 i, HAES DU RS BT 1

MR BB E DU P R EBerER . S 3 R RE RO 5 D078 70 SINE o eI, 2
B BERCSCRSR T DU T o BIREERTIR, RIBE A9TE SCHRBIER R TSR AE P, RUEGE

KA AL TR SR

XEER EEEIC, MR, B UE R, LR
S3ES  B842
=

HH AR E FEmE LR, Md RENNE
S RO T N6 5 PR S B A B B SR
AT A BTN T 98 IR A A PR (Luck & Vogel,
1997; Raymond, Shapiro, & Arnell, 1992; Rensink,
2002), 508 T EAE BT R AN T.(Wahn
& Konig, 2017), SR 100, XHE B A EEAEME LIRSS
BEIH B, PRI R 2 R E B
B W A7t T IS8 1014 (Coltheart, Laming, Routh, &
Broadbent, 1983; Smithson & Mollon, 2006), Sperling
(1960) K I 4341 15 vk 1 e fa o T IR e ic 1 no A+
TE o SR I8 BEAL S BUAY 5 R84 H AR,
AP 25 Bt o T AL I 10AL o i — 2D W R R,
ST IC AL B AR I TR A, A At 1) 45 S B e )
T {HiB (Averbach & Coriell, 1961; Sperling, 1960).
I RGE R EBENLER], B2 iy b AR B
AL, A7 T 56 B2 12 H (Gegenfurtner &
Sperling, 1993; Ogmen & Herzog, 2016).

L5 2 AE 2 L5 BT 5T 19 B0 IR 2 — (Marr,
1982), #H4Fk, Badic I e KA 2K &
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TR T . ARSI, PR i1 DA ] B
Pt B8 (icon) i TE 3 £ X 33 5L A9 3% 4F (Dick,
1974; Neisser, 1967; Sperling, 1963)., & ik £ A
(IR B, R4k 52 B0 A0 22 A L o 8, 25 7= A A
H Rl B 3% (Enns & di Lollo, 2000; Scheerer, 1973),
Fisf (1] 51 B %52 J1 Bsf 7= A il (Schultz & Eriksen, 1977);
(5] B4 i = A 78 55 (Turvey, 1973), i 4ok —BLAjF
FE R PR S A SR AE WL S $2 1 T 4 72 . Bhardwaj,
Mollon 1 Smithson (2012)fHF 58 7R, 24 H ARl
(an s FTHAR AT 2856) 5 MERCRIBL (. BThi A%
3491)AME S5 R AL BT, B X B A H3E a0 12 5%
UK MR T % . Pinto, Sligte, Shapiro fil Lamme (2013)
IR A IR, 5 AN HAG W ) 5 2 A FE ORI B (A
BT ) L, A 50 ) A5 B A HE RO B Can = 7 59 1)
A T8 ) b 2RI T X B ARSI (. AN [ 5 [ 1
K8 ) A a5 B IIEAC R IR & TTACK, Bk
X B AR ICC SBR[, &t B AR S RO
ARG RAE A T o TS, d ot AT R R AR T
BRI GRS . LRI R, PR
IR IRSE 1A ME— 0 RAETE X, 50 1012
REME LA Ry 36 1 RRAE I 20 R AE O G AR ) 2
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WSO, IA PF5E O Uk EaE 10 12 RE 6% LA
FRIETE 2R O S B I B8 R AE, SR I 2R A
TR XS AR RO SRR IE R, ¥ oA WAHSCHE
FEHE AL TG SRS A5 5 A R B E iR 12
AL AR B2, ILBE B A BT 0 2 WL L 32
W FE# (Rescorla, 2015), LA b7 FAA R i b AH
254 1077 20 T 42 (Wolfe, Butcher, Lee, &
Hyle, 2003). AWF5ER, A REDE MRS 4L
RN SCRE SRR T, i35 2%, BRHT, 1998) .
4932 g (Neri, Luu, & Levi, 2006) . #f<x X &
(Scholl & Gao, 2013)% % (5 .2, HIEZ4) L,
o, [ F: B8 18 A AL 8 X 5275 I 1 A 8 R 2 B A R
(Schlottmann & Ray, 2010; Yin & Csibra, 2015), A
B AR DRI I AR, AR RIHRZ 5 LU e g iy
IS SR T, 5% E R fE B3k
[7] 5 J8RT A0 98 5 5 T AR A5 B B9 395 1) 4 2 (Baker,
Jara-Ettinger, Saxe, & Tenenbaum, 2017), ¥ [ #l5
QU AT TE 246 Y, B8 R GEA S i RO 5
P AR TS S, 3 RE A% U0 R0 B At o O S %
TERHNGAT B o 5 ZMIET G b S5 B id
T BERAE RS2, BEAE T Sy 57 5% Ml 4 7 L o 2 it
ICIC G BB RAERE AL, R Bl 7 — 20 2 fie ek
WACTL S NEFR AN AN T A2 Bad /.
DI #5 R UL S8 B Bos il 245 B LR se, 11
TR T 53] B i SO AR BAE AT TE R 4 o 571)
YRR E RS E X, HAMER) R H{E B 57
M S BB BB IRE LR, AR TR
A RPE . KEEFFFEIE T IE SUFE B BRI 7E AL 58 T
T HE B (Perfetti & Bell, 1991; Perfetti & Zhang,
1991; WAL, mivh, TN, 2004), R840 L
SAF B REAR TR 1L I8 RAE TP A3 UMA B, Jf
T RAE A REVEE 7 A B0 B A X%
R RN LAFR T o

AIF 58 R T 3 4 v ) 00 o JR o 12 12 A A7
S, TRl 25 S AU MR R, Ml UE BA
[] A HE AN, =5 SEHEIROR R B IC AL S 1 52
Wi, BAAORUE, R BIDU RS B 5 TR AR A A
WSCEARRL, B BRI A, M EBA T SO
RLPE B HE RO, I B HAE RO 5 A & 1 S
BE AR AR B A HE ORI = 18] Y 22 57 4 R
ICAZ I ALDE RAE AL T XF 2R UE R, WAE A
FARLTE AF B ROHERCRI L, HSRAE AT RETHexs H bR
R RAE, T BOE SRS b B AR

RIS ST e APPSR AL S =N SE05, SC8 1
PABTHARECAVE R HAR R, B ES i E RS
BT R AL 25 PSR S5 1 T BieA B, T
WF KRG EFAEE L SRR H e, #7i%5%
PFF BIC I SRR AL A3 25 A B AR, D WAL 5
ST I B T A B il AE B RAE . % IR EI
FREBFHHENMSIE S22 R EOR, S5 2 R
FHAENE I RS BOF A I RO, (- Ry
fE S IES I FERE RO FA AR ], AR IR I A
H (Kao, Chen, & Chen, 2010). #{8] B #EE AR T 52
5 1 rp OSSOSO 25 5, DU — 2B UE R
[ HE  2% F R IC A2 B30 25 5 0 S 02 1R i)
55 B bR R o ORI R B o 5 1 M R
IR B ECFA L, BN KRG8 HA T
SRAYTE PR, SXTRE S ECLE | S0 2 (25 R
V5 FHER A o SCHEIR S, iR SO A . Sk
— A EE RIS, S 3 SRR AN ST
(LR AE R MR, 9 3 EL A A ()5 B 1)
MAFE, 85 BRI ATE APEASE . s
5 3, IEST T RS B IO B 5
FHUR, DR BIHERORIECS H AR T SO I
S POV 1 25 5, RO BE SR B 242 Hh w3
AL 1 A B
2 SEEY 1. IESLIUFEREHFMHK
TR M 5 FEOGT BT hor AP B 1212
LI R ]

21 7%
2.1.1 i

24 BYEKFBEME 104, Lt 14 2)2 575
¥ 1, SEHAER R 21.29 £2.51 %, A #k ) I TE
MR, BB ADGE, YL (U6 B ) IE
B o POATE LR AT AE LI H .

2.1.2 R R

SEU T P GE A 19 BT CRT R a8
(%15 . DELL, P992), 'i/n %% HIRIH R4 1% E N 85
Hz, 43¥% R 1280x962 12 &K L5 2 52K JH] Matlab
A9 T. B PsychotoolBox &5 (Brainard, 1997; Pelli,
1997). SCETER A . BmE 0 G h i T, EEMDE
8 S RSN T S F R 1 BURA =R/ £ S TR A

HARRIECA LA 3x4 J5 BEHESAE 5t 45 Hh e () B AL
FIHIAA%S], AN Arial, 75 60 cm BIFLEE T, 4
MECF R R 0.60°, BUFHIEIFE R 0.56°, HEik
i R EE S % Bhardwaj 5 ARIAFS



984 N H

7 551 4%

3

(2012), 73 RHUAF PR : (a)— " HMREFEIE, 84
W o5 /NS B ) 2 1 S A ], Horp—
PR S ST RS AR, Sk 5Tk
TS R P e B AR ), 2 M S BE ML A3 A
A MR FEE KO NFE SCLI N, W e e H bR
F; (0)5 B AR A A AR /N ] %) B AL IE 377
FREWF, FHRRIRIE, BHFERF 54
7 30T E AR

B S BT K 695 5 F(RGB: (41, 41, 41),
SERE: 16.0 cd/m®), HARFIFERTS 7550 58 BEXT H
3R 50%HT 100%. 55256 SR HCRG 52 BE X6T LG e 4
R, DACRUEAE ORI R 450 B E A i 8 00 40 o
JEARARI TR, 125 B S A T I b A 4 5
ARSI T WL A3 4, whE24), AR
Wk 25.40 £2.79 % A BRI W TERCR 224, B
R DGE, B (S IEA ) IEH . B 7E S
BTG A S5 H Y, BUSCR 5905 1 5844
IF) P 4 R D (BRI 1 M 55 R0 I ST VL R 5 )
H AR RS BT A %S, I H H bR iR i
Al S B 45 SR R LB b TG K7, e
TR AR, #ak8iR(1.18 £ 0.11) 555K
(1.2) LB E 2T (P = 0.340); ErNFREBFHE
T, $OREiR(1.30 £ 0.11) 555K F(1.2) 8 i
H2Z5S(p = 0.123), HAEREHRE P ITA R
INTCIE AW EARRIEL . SR A AR, R
FZAEFENT e, BB PR UIE RO B AT 0% 10 3 25
e 7, SR 1 0S50 B AR A A S AT Sk 1)
T4
2.1.3 FLWRIT5RE

S E TR A M SR SS, P SE
e E AR LS A, 25 ZAR R RO O 91212 5t
BRI o SEE Ry 2x3 BN BT, 124 B 5
B S0 5 PR A, 43 0 SR FH R AN ) ) ki 5 AR
(MRS /DUF) o FERASFR AP SE 80 TR ¥ =4
e, S BIXT R = RPN R YR R AERAFA] . 0 ms, 447
ms FITEHRER, Hi R R LM 2
LA, MIROATE ARG 28 12 S HARBTHL
BT o SR IEIR I [E]F5 119 2 DI 3T 2 = &2
LA IR IE], BRI A A O R e A

"R ECFE AL 10 A4S, B EEXOER R 0.1, BT
57 E WA AR B ST, R R s A SR AT B e R
I, HPLUKTR 1.2 A~ TS b gl RS Sl
1.235 4>,

BN TR (RIS AR AR R o SR A S B A — 5 1
2 HE AT 55 SRR DG 1% 42 3% A R I R A Sy 2H B
AR S, FEZR AR 5t I By ok B2 2% 1 T SR AR
5 — 5 T R R RZAT 45 MERE AR, Bt fE
g R B SR, R L X S IR 5 T
FERRON 1Y 25 57 o PR HE RIS AU RN = Fh 28 F AT IR i)
(] 8 7 368 sk r T 7 et AR R A . S g e
280 MR, KATE 60 min, Hp&ENTOH#ER
LRFMHIAE 20 MR, ALESLAFHSN
S s 60 MR, DAMRIERANH SN SS rifs
i & 19 B ARBOHTE] o

BB AT 55 I HE R R R 500 ms MER/R I,
Hr 2.5 kHz @&, $eonfod B Rl 28 —17;
850 Hz H &, $E/Riit & HARRIBLAYSE —47; 200 Hz
fIGEr, $RiE BRI =17, ANFEERL
RAEH PP AL

ARG B, B e TE bR b e 2 — A
“+(0.60°x0.60°)EATEM M, 1.4 s JEHEMAT K,
it B 5 B AR 38 23.5 ms (2 D), H AR 25 5
ZE 5 105.9 ms (9 i), B 2 BLHE MR 23.5 ms (2
vy, HEROHRI B RS, MRS A S5 A S B
PORER, DRl am 2 i s A (Bl 1),
Bl o R A R IR ZE B L B B
WABE, PR LS BoR s i A, A
FER AT DL N B B B0 A, AN B R A
56 S A G 1] AR A, BT — R

TEIE R LI TG, Bl Z i T — 524~
SCES, LT EAEAR NG G RS
PN, AR (10 K K)F 0 ms ZE
IR B RS R4l B (60 AMRIK), FEASHB—F
RUCh A M S, 5 — RO DU
22 HREHH

S v A AR AV R O R
PIC SR IE . FERE AT, SOl SUe
AR EF BT NG TR e R, B
R4 e s, LSS s H i I
MET LIATELG 17)0

SEES 1 HORES A N e AZ SRican # 2
INo BRI T 225 A5 R R - MR A 3
I3, F(1, 23) = 96.95, p < 0.001, n3= 0.81; i+
KM ERON S 3, F(2, 46) = 3.10, p = 0.055,
ny = 0.12; I 55 7 5 28 R 58 HRUW Atk
#,F(2,46)=1.38,p=0.262,

P — LK 56 (Bonferroni &2 1E) R BH, 7E =Fh A
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FEG S AT, AEHEMORMIE % 0 ms 5 447 ms J5 2

FE LR PR PO T ZAE W —1T(2.5 kHz & RS —

175 850 Hz &« 550 —AT; 200 Hz MR« 55 =17). (b7ERMR LA, ARIHSFLR. (ol

SRR, M -5 1E S DU R BT

. |
O ESTNFEHF
&1
.<_
2
g
B o2
4
=
14
0

Oms BRIER MTms BEER  TRE

LRHEKNF

K2 528 1 BRR SR, 0 ms R RIEIR 5 447 ms LR
FEIR MR R e A, B R N IR Ak A

[F] i 2 2 A, R MR Y il e R B A
FIESE U F il (p < 0.001), 7E MRSl &1 T,
BIATE 0 ms FER S5 MF T ISR 3 & T 447 ms 4E
B (p = 0.023)FITRL RIS FMF(p = 0.009),
447 ms FER M5 L RIER A SRLE IC
FH2F(p = 0.200); 7EIES D FMHSAT, #iak
TEA A R LR K PR I S T i 35 22 (0 ms
JEIR vs 447 ms ZEIR . p=0.968; 0 ms LR vs JoZk
RHPLR: p=10.535; 447 ms ZER vs TLRIER: p=
0.557).

TE [ 4 Z AR 7 7K 7 T F 8 A7 A B HE ik IS A

GURZERRM, XFRRART, BT RE
FIHRCSCRL T A M, AU KRB RO
O HERORIFE N 5 F AR RO 4 T R b, HIE
FIDUF R G BO7 5 B BCF B g e A R E
BRHE, (AFTETE E R 7 T BRI, iR g 2R
7%, DUF RS B 5 BT A B FE e e 142
HRAEAETE SUfE B rh e, RNESEiC iz e i 1 A
TS B RERAE . SR, AR TFRE
Koy R 20 -5 G SRR AT /N ], (R
KREBT 5 HE AR ST g h &1
SMEZZ SIS, D9 T i — Ak SO X g i
RO RSN, S 2 5 ORI R R0 R HE O
WOMER AN, R EIEERAE, SRR
HEE, BHEPARSRI XN

30 S2Ee 2. fIEDUF KRG R
S St ool TETAIEE - G o v

iy Al

3.1 A%
3.1 #ik

I 24 BB 8 A, &t 16 MBS EH T
B2, VAR N 22.04 £ 2.44 % A WO M 1E
MR, BB R DGE, P07 (B8 B 7)) IE
W WO AT AN E RS H Y.



986 N H

L

951 %

3.1.2  RIEAHR

R T HERCRNE AL, A S50 0RO R S 1
SEARIE] o FEMOR S R LU B (a) 55250 1 4H
[) 1) M8 i (D) BB B I KRB 8y, HER
I 7 B H A FEARE 55056 1 P IESLINFE RS
B . (Kl 3a)

a

=

—_—

b
5 o A%
O R EHT
4
£
<
2
€
IERA
40
®
1.
0

Oms REIER 447 ms BRIER

BB
K3 S2n 2 JEE A S8R SR, (a)3258 2 TR T R
B FEF IR, (b)) 2 MRS

TR

3.1.3 WK 5RE

SRR RN NS & = X S5 M B SDO VA<]
ES P R GECF 5%, HARSRm IR 5 58
5 1 58 A
32 BRSO

B 2 RANEIZRAE AR IE e SR El 3b
B, EEME T 2Z0ras R Es . kR 3
SN 3, F(1, 23) = 63.55, p< 0.001, n3=0.73;
AR ROV WL, F(2, 46) = 15.09, p < 0.001,
np = 0.40; A 5445 270 (14 58 B A0 AN 1 2,
F(2, 46) = 0.58, p=0.564,

I — K5 56 (Bonferroni #%1F)#& M, 7E =Fp A
[F] Py i A5 2 TR v M I 1 B I B e R
T E D AMRO ms ER & 447 ms #ER: p <
0.001; JEZk /R : p=0.007) 7i MR
T, #AAFE 0 ms IERZMF NG E ST 447
ms EIR S (p = 0.009)F1 oL R AR R &1 <
0.001), 447 ms JEIR F51F 5 oL RE R 51 5%
) TGtk 35 22 5 (p = 0.135); TEMI'E DUFHERRAT T,
PRTE 0 ms LEIRE5F T BB W% 5 T 447 ms 4E
R = 0.012) TR RFMH(P = 0.027),
447 ms HER A5 TCL R IR SR SR TG B
FE5(p=0.803),

TEN R 2k Z 3 7 K 7 T U A7 7 1 i 2 A
LR 2 SR, B DUT RS BT I HERSCR [R A
P 1 M, X PT BB p R I A PR R A
M) —J7 i, HENF KRGS 5 A
M B K2R, I LRI BB Z 4K ik g
JG, WHEET H AR TE SRR AR, B R 3 Y Sh
TE A SO WSO R AF AR W 55—y T, 5 AR
BRI T ICF IR SUE BRI, B AT RER 58
MR HGE UE R, SAREEe s a1 UEE
FHEE, 8B 7 RS BT nT sk B i i UM B 2%t
HEMCSCRAEAE I . SR, S8 1 WP IESIIUE RS
B0 P e S5 A AN [) A 41 4 2R 8 ] Gt 3 25 5%
R 2 B R A R VR RN o SR 2 R R LR
B30T 1 A0 U A AN ) 1 i 4t 2 B B A7 A
F2S, HIRIH et i . Xeir E s,
TEANE 4 15 S W80 A7 76 R i ) JE itk b, iR ofl
TR SUA R TR 2 o e 358 17 A7 R T

18] B8 B A X L0 SUAR R B B R S A X TE AT
DT 5 A, A IE LI 7R 5 5 5 85 U7
KB BT A7 % L RE % o8 FLEF XM b 2% 5808 UfE
SRR B, SR, 25 RS IE S 7R
EHF MRS, v RIS sh el BN FRE
B S BB PEE, AR I8 I A AE 2560 P [ i
HE ST S R RS B ROR . (AT
SCUG 1SS0 2 AESCIR AT . RO RL L TR
857 TR BE AL, A7 A5 R[] A 1 MR 55 ol 2% 18,
AR B S 1 LR AT — R (L E 4). B
Jg, EHEXTIE 1 58 2 th R =R
REM BIATIFEAR ¢ 5, 250 ER, 75—
FRERRAMET, L5 1 55050 2 9 [ 9k S
Y 22 5:(0 ms ZEIR ; 1(46) = —0.60, p = 0.579;
447 ms #EIR . t(46) =0.14, p=0.893; JTLLRIE/R:
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t(46) = 0.09, p=0.93), Mt —PR K T2 MK, £
FEAT 1 DU -3 M (Bayes Factor, BF) (5= L,
J 4, pfthAe, SR, TR, 2018), JRAHTTEE
Tt K5 A9 VS 4345 (Cauchy  distribution)fF 75 £%
R R SE 5 (Jeffreys, 1998; Rouder, Speckman, Sun,
Morey, & Iverson, 2009), 25 H 7R, BF g e e = 3.06,
BF 447 me e = 3.45, BF xugns = 3.47, = MLRFM:
FE T RT3, RIS AL ST Y T RE

SR PRV RS AT REPE Y 3 A5 LA L, WA R ESR Y
UEE /R SC00 1 55000 2 i M AR C 22 57
HyK, BEXE 1 555 2 DU HER = Fh 2
RN BT IS REAR t K50, Z5R B,
fE 0 ms FEREMFT, BIEDCFHERT T 9505
BEETIELIF, t(46) = —2.21, p = 0.032, Cohen’
d = 1.37; 7£ 447 ms R AL RIERELMT, =
G 25 5 (447 ms ZE3R 1 1(46) = —0.53, p= 0.600;
TLRIER: t(46) =—1.13, p=0.263),

5. a W 51
O 52562

4
.<__
33
S
HZ
Eoing
=1

0

0ms RRIER 447 msRRIER TLRR
LRI
51b B EVNFHT
O BIENFZHF

&4
<
2
£ 21
H
4
B

0 T T

0 msERRIER 447 msRRIER v %
RRZM

K4 SEB 1 55080 2 MRS EL. (a)SE8 1 55K
B 2 B R AR IR LR (b)SEER 1 55 2
DU R MR R L

BRI ES R RN, P AT R R R
PEF WSRO R E 2S5, R BA [R5k
Gl VAN ES SN i ERILE T 1SV E S S I ERAES SN
BRCTHR, R UIHEROR 0T AR BXHERCR

P2, RV A0 12 B P58 AR v A 35 1 AR
B gk, BIENTHRTILFARAEXER, IE
AL DU R 5 8 B DU RO B RO 22 S R e
IR THERCRHOE B BA TR UE S, AR ROR S
FIBR R B o SCARMULE o bl e 23 B 55 5 Tk
SEACAL I FRAL AP A5 1 U5 B Ehie . it —
APHAINE SCRHAL R X HE SN, AR I, S5 3 4 12k
P55 DU R 5 50 9 R 4 T RO AL A 07 3
TR RSO, B I T RGBT 5T
T TSRO .

4 SEe 3. DUPFREBCFERON W
RN 90N TEVA Sk G T AT
)52 1

4.1 A%
411 #ik

24 ZHHAS 5 TR 3B 10 A, & 14
N), FEFER R 19.04 + 1.52 % BHABIATER K
A, BEEI R DUE, B (8O AL D) IR
PORTE LR AT AN TE S H Y
4.1.2  RIBAE

R T HERCRNB AT, A S50 B RSO R 28 1
St o RN F DL BAD : (a) IE 7 AYILF
KEHF; (b)IES FIIUFH T UF R IR K
A8 E A YRR 525 1. 2 FRNFRE 2L
FAHE o AR TR (A BUEST R I e, 1986) 5 2% 1|
BOERDUFH TR e 5. &L HEL IR .
WL L &, DMRIEITE R HE 5IFERE
FAEYFRRR R AR 7 TS AR . DU R
BT R 0.00409% + 0.00624%, L FKEEFEH
FHH 0.00411% + 0.00631%; D75 FHF R 2E %L
$99.70 +2.45, WFRERHFHEEECH 9.40 £2.55,
4.1.3 ELWIT5RE

SR DL R e S2 30 1 o g 1Y R 2
(S S W5 7 | B/ = S B M e o £
4.2 ZHR5H5H

SN AV N B S LA AT iR TRR vAE Sy S I
FiR o EEM T 20 Hras R R MRS &
ROV R, F(1, 23) = 4.53, p = 0.044, n; = 0.17; ##
TR R B, F(2, 46) = 5.47, p=0.007, 3
= 0.19; HEH A 5 e A 2R 1Y 28 BN A 1 3
F(2,46)=1.99, p=0.148,

i — K5 55 (Bonferroni #21E)3R M, 78 =Fp A
A AR A 28R, 78 0 ms SER S E R, W A7
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FE W ) B BT E I T IF R E A MMk (p =
0.024); 7£ 447 ms FER 5T RERZMT, Bk
SUBCAE PRI S5 F T T i 35 25 5 (447 ms &R ; p
=0.110; LR HE/R: p=0.661), TEPTFH 7
WA, #BAAE 0 ms L3R (p = 0.003) 1 447 ms (p
= 0.017)HER M ST & = T ML & ik
AN, 0 ms FEIR 5 447 ms $EIR £ 0 4R8G5
FEER(P = 0.576); FEINFRELHTT, HlEAS
A2 ZR 4 s 7KV ] Y S 300K T i 2 22 590 ms SR
vs 447 ms ZEiR :p = 0.892; 0 ms #EIR vs LR LN
p=0.433; 447 ms ZER vs TLLLRIER: p=0.524),

5 -
CREZTit
.l O WFRERE
]
.<_
8
B2
g
ES
1
04

0 msZR R LR I447 msZRRIER I
RBEEM

Fl5 SE8 3 MBSl

Tk ZR

ARG R, HAT R SR B S5 R AR B
. 5 HARRIEEA S mif SOM R RS £
T, BT T B B BN, X R
FERS bR 0 A T SORARL: 52 W) 48 7 800,
RV TC 2 L5 A P A i SAE R

5 Bihe

ABETELS & WSk SRR, Wit =4
TR HEE T GG BARRGEICIC P SR AL . 52
51 KB, S E B H RO L,
U SCAR B TE 2 DU RS B0 HA B i A 4
RO 928 2 G5 B8 DUFBOR R LE R, R
3 5 L A RSSO AT A 1 W e i, (L ik —
A B S F] HE B R BT AE S U S R B DU A R
A TSR AR . S5 3 SRS IESLIU T KRG
T B AR DL ERE I N AR EE Y DU R AR
RO, S5 RFRVS H AR A T i SO
PERYIESZ DU RS RO, HAEIOS D07 H 1T
TSR o TS P 3 55 (RIC 12 SR A R U T Je
B A0 12 R E AR R S ORI R SR A b 5

(Bhardwaj et al., 2012; Pinto et al., 2013; Smithson &
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Visual representation of items with semantic information in sensory memory
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Abstract

Visual representation is one of the most important topics in sensory memory. Traditionally, visual
representation with respect to sensory memory was regarded as an ‘icon’, the processing of which would cease
after a subsequent stimulus (backward masking). Recently, an increasing number of researches have suggested a
more flexible representation of visual sensory memory in which the features of the visual stimulus could be
expressed in an abstract form. As previous researchers paid considerable attention to only the schematic features
of a visual stimulus, the abstract information contained in a stimulus has rarely been explored. In this study, we
have focused on the semantic information of the visual representation of the sensory memory. In a part-report
task, the Arabic digits were employed as the target, and the Chinese digits as the semantic-similar mask, which
were semantically related to Arabic digits; the noise patterns were employed as the non-semantic mask. If under
the Chinese mask condition, the participants’ performance of reporting target digits decreased, it would reveal a
conflict between the representations of the target and the mask, thereby suggesting that the visual representation
of the sensory memory contains semantic information of the stimulus.

In Experiment 1, the target stimuli were arrays of 3x4 Arabic digits generated by selecting at random from
a set containing digits zero to nine. A mask stimuli could either be (a) a single binary visual noise with an
element size equal to the stroke width of the target digits, or (b) a 3x4 array of random standard Chinese-digits
in capital form whose spatial arrangement is identical to that of the target and its size is big enough to overlap
the corresponding target digits. Both the targets and masks were presented within 23.5 ms (2 frames in 85 Hz)
and the inter-stimulus interval (ISI) between the offset of the target and the onset of the mask was 105.9 ms (9
frames in 85 Hz). There were three conditions for reporting: part-report with 0 ms cue-delay, part-report with
447 ms cue-delay, and whole-report with no cue-delay. A correct response was recorded only when the
participants reported the correct digits at the locations they occurred in the target array. The results showed a
significant difference between the noise and standard Chinese-digit mask under all of the three reporting
conditions; there was a significant part-report advantage for the noise mask, but not for the Chinese characters.
This indicated that semantic information can influence information processing in the sensory memory.
Considering that noise and Chinese characters are different at a schematic level, we inverted the Chinese digits
in Experiment 2 to destroy their semantic information but reserve their schematic feature.

Therefore, Experiment 2 was identical to Experiment 1, except the Chinese digits were inverted. The results
showed that the difference between the noise and inverted Chinese-digit masks still existed, while both showed
significant part-report advantages. We conducted an analysis across-experiment afterwards. There was a
significant difference between the standard and inverted Chinese-digit masks, while there was no significant
difference between the noise masks across the two experiments. Results above revealed that masks with different
semantic information but the same schematic information can influence the target processing differently.
Considering that the standard and inverted Chinese digits are different in semantic strength, we employed
commonly used Chinese characters in Experiment 3 to ensure that the two masks under comparison have
different meanings but a similar semantic strength.

In Experiment 3, we employed Chinese digits and commonly used Chinese characters as masks. These two
masks had similar word frequencies and number of strokes. However, the Chinese-digit mask still showed a
significant stronger masking effect, which revealed the effect of semantic similarity. This implied that the visual
representation in sensory memory could contain semantic information.

In conclusion, our findings demonstrate that the feature represented in sensory memory is not only
schematic but also semantic. The functions of such a feature-based representation and its interaction with the
icon have also been discussed.

Key words sensory memory; visual representation; semantic information; masking





