RRICICP BN TR ST RAE
WA ARERE T WAL N

WL RO SR MR, U 310028)

WE i IZ a8 DURFIETE s @0 e 0 SR TS B ERAE, R T AAEEE
STBEISAE R, MARA TS SR S RMBGLIC I RIL . 25 ikER S
AR AR Ve S R T RS IZ L R AE T2 AR XE R . DA R e 1E
Hbx, 288 1 5525 2 73 HIR IR 53 B R T RS HF RO E, RS A
M RPN . G5 R EoR, PUF RS R R OR N 2458 T A e 5 i, LIk
DU K G H 7 FERCSCR B B B 7 K5y ok, 888 3 KA REHT 5T
T R B, 45 R Eom DU K S HCT R ROSCR 98 T D0 % 7. _BIREs
RETR, R SRR R T AL sE R AR 58, RMRGEICIZ K R T
RIFRAIE UE B

KT Bticls; M RIE; B UER: Wik

=
illl3

HHEAETFRFEFEENER, W RI0ME BIA 20N TEANE SRS H
BRI . T A SRR SE N T B YA A BR (Luck & Vogel, 1997; Raymond, Shapiro,
& Arnell, 1992; Rensink, 2002), # % 3H % 75 E0E B H#EAT WL 0 T (Wahn & Koénig,
2017). AT, XHE B RERAAAAAE LAEE B 2 B e, R R TH 2R KRG
S Hh A7 i T80 id 12 (Coltheart, Laming, Routh, & Broadbent, 1983; Smithson &
Mollon, 2006). Sperling(1960)K B4 15 v 1 Se i n TGS ICIZ A7 AE o Mpal AR §iE
BEAL IR G AR S # H AR, HARf A i i T e 2 o 3 — B0 s R0,
TG ) dERR I TR B, H A7t B 45 15 Bl B R) R GE 7 1B (Averbach & Coriell, 1961;
Sperling, 1960). JEId 58 RS HIE LS, BenicAZ b i) > 815 SR DR, JR7EaE T
FERE T2 (Gegenfurtner & Sperling, 1993; Ogmen & Herzog, 2016).

RLBERAE SRS FE A% 0 10 B2 — (Marr, 1982), HUTH4FEK, JE&SEICIZ A5 RAE

TR EI AR RIE . TR TNy, PSR IEICIZ AR ER I Gicon) A 2R XS
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YRR B R AL (Dick, 1974; Neisser, 1967; Sperling, 1963). il B AR MR 72 K B,
AL I 2 AR, 27 AR AR Bl 57 55 (Enns & Di Lollo, 2000; Scheerer, 1973),
b} 8] 17 B 5 6 1 7 AE Bl (Schultz & Eriksen, 1977); 18] B #7242 8 36 (Turvey, 1973).
LA SR — SE R T PR S SR AE M s B2 HE T 478 Bhardwaj, Mollon 1 Smithson(2012)
MIBF RN, 4 EARRIEE (e BTHA %y 2856) SHERORIE Chn: BRiff 4y 3491)
IR G K FEAARS okt b B 842 Sk KR R & . Pinto, Sligte, Shapiro Al
Lamme(2013) 0 S R IL, S5ABA #E BRI (. BR) ik, WwHEH
{5 S IHEOR B (o R SRR 70 BARRISL (o ARFE A K
JITE) WM B RCIZEU. BEFCENTAY, kst BRI IZ 8 R R, i H
i SHRERORB LS RAE =2 T PR TS B AT HEIR AR 5 IO R AVRFIE (S B
FRIREEAREM, PR AR I M A R AE T 2, WSS Z A LA TE
R R HER SFRAE R B RAFZRAL (5 B

WIHTSCATIR, DU W78 CAIE B SE 1012 BE NS UREAE T 2R O R AR AE
SR LS 7 E B X (2 RO SR TS R, 1 A WAH GBI 8 LR S o R
J5 BB AEAS BN B 1AL A AL 0 R AE A 2 R PR A A2 o) 2 0 A 3 00 B A
(Rescorla, 2015) , PAE B FAE T _EASS & 877 2000 TR 305 % (Wolfe, Butcher,
Lee, & Hyle, 2003). ARFFLRM, A RS MRS A0 203 h 3SR (i T,
WL, BRET, 1998). AEWiEEN(Neri, Luu, & Levi, 2006). 44 % £(Scholl & Gao, 2013)
SRS BRI, B FIRE AR B AR R R AR S
(Schlottmann & Ray, 2010; Yin & Csibra, 2015). AFIEAR ARSI 7 . ANRRIENIREG
B LA 77 NS 5 BN b, 5 o R B R A R LR 58 ot B RV A
J2 I3 [ #E 35 (Baker, Jara-Ettinger, Saxe, & Tenenbaum, 2017). K EH ML 8- 4k (1 7 78 45
TR, WSE RGN IR A EoS RAT R IRTE R, SR8 U3 A1 B R o0 SBTE
545 B e SO o A5 BRSNS RAE R, BEAE BN 58 R 45
ARG ICAZ S BRI 1, R BT 3B R 1042 5 AR AR A I AE
WA T A2 FA AR . DRI R LA S8 B BO il 35 SO TRIBT 7T, A4 R 1]
JeHAE SRS RAEAE R R FIENB SIS IER, HAMENERI(E S 5%
TEMIE UG REG RHEMERR, AR T CRE R KE TR S S B
REMELEALSE N T 4R B (Perfetti & Bell, 1991; Perfetti & Zhang, 1991; iEi 2, &%,

TS, 2004), ABAIXEETE SAGE B RE SR BICIZ AL SR AL T3 DUAIL, IR



2

TRALPIRFVENE ? AW TR BB X AN PR o

BIF TR B 20 4 5 VR A SR KIS, RIS S Aok, Hast
T SUE BRI FERORIE, 5 SRR RIS i . Bk, By
KEGH7 SRR ECETE L EARL TS EAFIRIRE L, Fd B 15 SORBLE R
R I AR5 AN 1 SUE B8 A R SUE SRR T8 (22 57 o 45 I
WACTZ I RAL AL TR RAE SUE R, WA ARLIE SUE B RO HERCRN#, HARAE
FIRE TN HARRIBAIRAL, T3 B0E SR Bk S o B ARRIBOCIZ S0 T B
AR FAL T =SS, K8 1 ARy ROy B bl BRSPS 2y
iSRS (& S SR R RAVA Lo SRl el l s SPNCE /6 B = B | TR A (SE- &2 N 1P
HIZHFA T HCIZ G BN 2 25 AR, R AL B e 12 T R T 51 S
BRIFRAE. H RN T K GH 7 SN SRS ZREOR, S0 2 RAEE MK
FECAE TR, B IE S IS RS B A F], (R HAE &R
(Kao, Chen, & Chen, 2010). # {8 EERAFCAR 17558 1 Fr g2 B RN Z= 5%,
—IBAEMIAN Rl 25 1 TR AL 12 S0 i) 22 1 St R HE RIS L b 0 10 SRR AL
R . 5 E R AR B R RS Ee AL, IESL RN RS B B R iE Uik,
XATRE PR 1 59 2 M ZE e R TR R VSRS, Mo ARE SCROARLE . Jeidt
—BHEE LR, Y 3 SR - AIESL A DU B A NIRRT, 5 Bl
HA T 9 B 8 SUE 2, B BRI SCREA A . W 2RSE8 3 o, 1RSI RS
ey BRI SCR B 7% T 7 S, R WSR-S H R 1 SORA A 2 3 il
MBS 22 5 BIAIL ST IR T 12 o P R AE D 251 A5

SIS 1

2.1 53
211 #iR

24 XS E TR 1 (B 10 44, Lotk 14 %), PR N 21294251 %,
B ORI ATERS K A, BHEY NDUE, M (B IEM ) IE % . R AE SEie B A

THIES H .

2.12 R

SZIG BIT FRNSGE TS 19 9557 R CRT Bon s 28 (B5: DELL, P992), Tn2&H)



BTN 8SHz, N 1280x962 5% . SLUFRF KA Matlab (1 T H A
PsychotoolBox % 5 (Brainard, 1997; Pelli, 1997). SZIGAESE A, WG 5 R h ik T, 35
HIGIESR BRIl THR LB R e 3 S B

H BRI B 3x4 77 BEHESITE BR 45 v L BE LB R 208, 54K Arial, 7£ 60cm
HIRLEE T, B ECFRIRE N 0.60°, Hrv A F] R A4 0.56°. HERCRIEH it 7 A EHS
% Bhardwaj 25 AR 75(2012), 40 LR #F: (@)~ AN AMES R, BN iR/
5 H AR S B AR, P — R S 5 SO, Sk SRR
SE HFE ORI 2 AR R, W25 f BB AL A A, AN MR A R /INE SO P, T
Se4 8 i HARRIEG (b)5 H AR R E AR M R BN LE L R S8, R
NSO ES 1 ESURIFRE e Fid VAN R ANY: 8

R RO K BT 5 - (RGB: (41,41,41), 52f%: 16.0cd/m®), HbrfEik 5
SRR EE 20009 50%H 100%.. SE56 R ey B EE ORI, - DAORIEHE
HUBAE S5 R BRI AL S B RT3, 2 S B TSR IR 2. 5 A
ST (B34, &2 4, PHFERN 25401279 4. FrA#IR5ATE
BER2A, BRERIADGE, YIS0 IER ) IR . BARTE SS50 AT AE #5250 H .
TSI R 5 5256 1 58 A R A ORI CBERL IS e R ESL I 7 RS He) A E ARl
B (BUha %y, It H B PRRIECS ORI BRI 2. 45 RIS AL T A5 K
T, MR AR N ARG (1,180, 11D SR MK (1.2) iR 3 % 57+ (p=0.340);
IESLN FE R EH AR, #8580 (1.30£0.11) 5R5MAK T (1.2) T8 3 2 7 (p=0.123),
HAESE GRS A R B3R s OGS H AR RS 5 50 % . IR
FEXSHE, REMS CRUEFEACRIVR A W I e Ae /), 4 IEACSEeh H AR R AL 5 5 15
R B

213 SEERITSRE

SENG T R AL MRS MRS, IS MMEARML &, 58 RO
MHARICAZEI N . LI 2x3 Fak Wit BRI S miaas, 705l
KPR R RS (AW S /D). RN R SER b S E& =AMk, 73
X R =R F LR R ALIBRT [H]: Oms. 447ms FITGIRRERR, HATRRLR KR
AR R AT, RIHOA TR ERE AE 12 D EARBTRAAET . RR IR AR &M

TATRERIE AL 10 S, BRI BN RIMERON 0.1, I LB ARSI A ELASE, R R TR A R RO 4
M IE . BENLKT N 1.2 4 FsRE  al idR  S100 1.235 4.



FEMCRIRH 5 J5 4R IR ), DRI T 2 X FE ORI S85 R0 e ) B A A
[ o SR FH AR T i) A — 7 T 2 JE G4 AT 55 2SR AT DR (1 2 AR BN [ 4 g 2 He py A
I, fELRER RO B R R MR FE s 53— T M 5 FE B AT 55 e RO, AR
BT Re R BRI ARG, I 40 SR 7 o T OB 2 S o B 2K
TR = e 2 R AR AR I 8] (R 38 s T 07 Y v P AE A )P A Sab SR8 280 MK,
KA TE 60min, HAGNTIRERZAIE 20 MRK, HLR KA 571
8 60 MK, ARUEREANHL e AT55 BT i i 1) B AR B )
R AR S R e Z N 500ms M3RR &, Hrb 2.5kHz @i, SR mi Horfl
PIEE—47; 850Hz Wi, $RoRRit HARKIBMEE —47: 200Hz (K%, $endids Hbril
WIS =AT o R FIHR R 2R 2R A AL B B AL 4

BAMRUOTRNS, A R 2P+ (0.60°%0.60°) VEAEM AL, 1.4s J
TR ATH R, BEED S0 H AR 23.5ms (2 WD, HARRIEEH 2% J5 23 5f 105.9ms (9 W0,
B 5 SRR 23.5ms (2 W0, FERORIBIE KRG, AR AR 5256 44 S AR R 22
2, DR RIOR T B M HAR A (B Do Sl Bhl i s i M 304 . M B35
TR NS, B Lo R T N BT, BN R T DA FE A o S 3
AN, AEER BRI, e AN G RN, BEENT MR

FEERSIOTFAaTT, R T BT — G158, % B AN G547 -
SRS AFER A A ARG (10 MR F1 Oms ZEIE /i vk 2 B
(60 MR, FANHI— LRI A SRR, 5 — YO DU

paisi4
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2.2

=7
BT R

P

=R
w1 TR B

{RBIRE
EREE

B sag 1 ORIEE. EECRIBIHA R 2R, Sl RBETRNESTEREITRE. () AEHIRE
SEART, FEPFTEER; (o) ERNIRERERD, R\ILWFRM, ERBERIFIHK Ons 5
447ms EEMEBLRIRTHINEEREW—IT (2.5kHz &F: MEFE—1T; 850Hz FF: W

FTIT; 200Hz 1R E: MEFE=1T). (o) WRRAHTE, ARSFERSELNFAEHFEIR.

HRE5NW

Sty e U AE X LA B LR TR PR A BOC SO IER . TE AR AT, B
FISRBORMRIR & IER B G e RS, gk RS R T i,
HGRIOS AR IR O LMTEL (317,

SEHG 1 APORIR A R AR ML 208 2 Bis . AR 20 R R #
WA F AR (F(1,23)=96.95, p<0.001, M5 =081, R&EFAMFRMIDL
B (F(2,46) = 3.10, p =0.055, N5 = 0.12); FEMEA G4 KA M BN A B35

(F(2,46)=1.38, p=0.262),

e
S
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Oms#k # 4EIR 447msER LR Tk #
RN

B2 31 IR Oms ZRRIEIRS 447ms LRILIR AN IREESEY, TERALBIREEE

.

BE—BHEG (Bonferroni A2 1E) M, E=FAF R & A, 1M 1 b
RO B FEN T LTI (p < 0.001). FEAMFHHSAIET, 07 oms R
FAF ISR =T 447Tms JERZAF (p = 0.023) MEELRRIFERFMT (p = 0.009),
447ms FER AT H TR RIER ZM MBI RE 2R (p=0.200); 7EESL N FHERS
7T, BREAR R RIS RSN TE R E %57 (0ms IR vs 447ms 1EiR: p=
0.968; Oms ZEIR vs TLLRIR: p=0.535; 447ms 2R vs BLRIER: p=0.557).

FEARR R BRI R AR E AR MR IR L B = e R W, T RThA s, s
DUF RS RO R RO T v FE, B KIS e Ve A RERORIST 5 B bRl i3
FEAE T BRI . B BB RS Her SRR AR B B AN AR TESRIE, A7
TEVE SUAE BT A,  EIREERRR, W RS SRR H 8 A SRS
HAEAETE SUE RIS, BURRSEICIZ T A T A 8 SUE S RAE . SAT, R
NSV EINCE &= AT S EH TSI s SN = [P E R E NG & A= S Uk
W22 B R B B R M ZE R T B D T HE— BB AT SORAUL AT FE 80 ) 5 i
S8 2 B ORFF 7K S U7 ORI B MR AR, R B B AR AR, X MR
HESUE R, HRPARGULIRT AR

3 £ 2
31 A%



3.1 #iR
24 VHASE TR 2 (BIE8 N, &k 16 N), RN 22.04£2.44 &
P BRI N E R RS, BHESADUE, WM (BREFRIEMD IEH; B0k e seibmb
BIANE RS2 H .
312 RIEHR
B T HERORIAT, ARSI ARG S50 1 5E AR . RERORIESY J AR Wb
(a) HEI0 1 AR B RS HlG (b) BB R REET, HoRAN, A B S5 H ALY B
FRAE S S50 1 IESICF RSB (i 3a)
3.1.3 SEERITSRE
R B D7 RS By B scns 1 ot RLI IE S 7 R S 87 4, RSk
AR 55258 1 58 2 AH [ .

a b

v
=}
S

»
o
=]

&

g 3.00

2

g 2.00 |

& O BT
B

W

o
o
o

OmsZREIEIR 447TmsERRIEIR TR
BEFNE

B3 K38 2 RIHME R SHIRNGA. (a) K88 2 P RAIENXFHFHRA; (b) 5K 2 MRS

32 &R5S
SRS 2 FORE SR N R AR 2 G B 3b Bros. RIS T Z i d R ER:

7]
R E PR (F(1,23) =63.55, p<0.001, ng=0.73), HitZA00H E R &

|

% (F(2,46)=15.09, p<0.001, M7 = 0.40); FEHAL G405 A58 H AN AN L3 (F(2,46)
=0.58, p=0.564),

BE—P 5 (Bonferroni R1E) M, TE=FURFEIMHR A B, 0 FEl 1 bt
REUE) BEN TR EN A (Oms LR & 447ms #EIR: p <0.001; TLRIER: p

=0.007). fEEMEFEHEHIEAT T, BARALE Oms (LB FAT T HIGIRCE & =T 447ms IR %



F (p=0.009) FITELRIEREM (p<0.001), 447ms ERLMH L RILREMHS
IR REZR (p=0.135); EEIBEBNFHBAT, #XIE Oms B KA T HISIE
BT 447ms IR &AM (p=0.012) MG RIERZFML (p=0.027), 447ms WEiR %A
HRLRIER KNSR TR ZER (p=0.803).

TER LRI PR e R B G R W, (51 B K5 e o e
MCSCR FIREAR T B e i ik, XA RE2 i TP IR BELGE : — 77, BENFRE
WAL L5 A s RABRESR, JFHRINVERIZ AR RIT, EHiEH
PRI TEASRAE, BIVHERORI B SRS s ROSCRAFE R . 50— 7T, {8 B 41
BRI D HE SUE SR EAE T RER BRI IE XE R, SAa%EEes
AW SUEEAHEL, (518 D7 KRS 85 AT Be bk B B SUE B fERCRAFERE T . 2R
i, S8 1 IE ST RS B R RIS AE AR [ (RS R () T R 2 7 5, BRI
HE R R A VRO o SIS 2 A 3] B L RS B R RIS DU E AN [ P o S 2 ) A7 7

BES, WRIHHMETEPON . KBV R, TESMRS S X RSN A7 7 i
R b, ORI T SUAE SR R 2 0 R S R ATAE S o

15 B R0 D18 SUAF B R ARG TE ST 5 1, B RS RS H T
SIS K S B #4706 LU RENS 5 BB Vb = 581 SUIE RO FE RIS, B B2 o SR T
PR FNIESL N P RS HCF LSRG, 7T R H sh i ] B 7 K S B 718 B B
REN, ASHIE S I AAE S0 A [ e 8 B 5 150 B 2K S B ORI . (E %5
W 1 SR 2 AESTIOIAEE . R R, BETHAURR SR TH AL, A AEAR R e
HERORAE, PRI SEU ) L BGIAT B — 2D R0 . E 5, BRI 1 5 2
TR =R R KA RAT RO A 56, BRER, EMRREMET, S5

1 55250 2 ARSI LR E EZR (0ms ZEIR: (46)=-0.60, p=0.579; 447ms

=)
MY

FEIR: (46)=0.14, p=0.893; TLLRIE/R: #(46)=0.09, p=0.93). Nt LK T E
Bk, EFHAT T VTR 7047 (Bayes Factor, BF) (%L, B4, HithfE, mElk,
TERET, 2018), FHMHAHIET ¢ IR AR PG 434 (Cauchy distribution) F A& BRI
% (Jeffreys, 1998; Rouder, Speckman, Sun, Morey, & Iverson, 2009). 455575, BFoms wx =
3.06, BFiims wis =345, BF paans =3 AT, ZFERZREFAF T MR 70T 3, BIE
BB L A T REPE A 2 BRI BERSL T BE MY 3 A5 0L 1, T RO SR HR 4R R 50 1 5
S 2 (AR S RREROE 2 . K, EE R 1 595 2 I F IR =Rk R R
INGATG AT SIS ¢ K05, A5 RELR, TE Oms IR AT, 1518 DUFHEM T ROBE



Qo

A IEH T A KL

REUEE BT IELN T (1(46)=-221, p=0.032, Cohen’d=1.37); {E 447ms IEIRFI
TRBIRFAT, —HLREER (447ms LiB: #(46)=-0.53, p=0.600; JLLLERIE
R 0(46)=-1.13, p=0.263).

EIRA T A RN, PARARTE AR FERCR M TSSO R R, R
W RA R FR, E RS H T PRERSCRB B I K87 ok, R
WR B SUAE S R R R A HE R, BV SE T AZ A R AE P L 3 SUAE 8 SR,
BB FHF VP AREE B R, EL ey 5168 B N 50 RN 2 57 1] fg
VETHERORIEOE B RETE UER, TAERERORI S B AR RS SO . X Fml Rt
3 HI 9950 TR ICIZ M RAE th B 3515 SUE B IS5 8 . iE— B A TS SR E S #E
WL IR RE IR, 258 3 430k 5 U K5 o AR 28 I BSORRALA F) L P A S
RO, B LRI K S B 5T 5 R IR RO

b

P 57 %A1 52 3 ) B A BT BT S AF I 250 ) g
500 - 5.00
4.00 = 4.00
\/7
3.00 £ 300
S 00 L E 50 | B ETRFHF
EESE R
1.00 = 100 A
0.00 000 4
TR Oms#ZE 2 AEIR  447ms#E 2 LR 4%
LB

&l 4 5246 1 53238 2 PR SIEE L. (a) IR 1 S5S000 2 (YRR S MRS FELA:; (b) SE3E 1 552

10 2 BN F R F R R EL AL

4 L% 3

4.1 B3
411  #k

24 WS 5 TRE 3 (B 10N, @i 14 ), FHFERN 19.04£1.52. #
RBINIER K EE, BRELADGE, B (BUREM D 1IE%,: A7 SL0ar i ANE
R H A .

4.12 R

o BT T



bR T HERORIBEAL, ASEI RIS S 1 58 4 A [R] . HERCRIE T D9 LA W il
(@) IESLHFREHEF: (b) IESLIIN T H T B RIAR/N . A B 25 oAb 2
FHIES L5 1. 2 N E RS EFHF . MR A ERDOESIZE A, 1986)-5 28 ) 44
RN FE AT R & & HE AR . &L WL 0. &, DMRIEREE H
SN FREHMFEDEE AR E T EHREMHE . W7HEH7m7n
0.00409%+0.00624%, W FKEHFHIFHH 0.00411%£0.00631%; X7 HFHIZEH
H0N 9.70+2.45, P KGEFRIZEECH 9.40+2.55,
413 SEERITSRE

SR8 F 7 B 26 1 o IS A 1 2% 1, AR SIS BT RIAL AR 5 Sy 1 58

S

42 GERE59
Sy 3 AP T HRAICIZ SR E 5 piR. EEINE ZSTERER:

WRBI ERN R (F(1,23) = 4.53, p = 0.044, N2 =0.17), REFA TN EH

=
z

(F(2,46)=5.47, p=0.007, M5 =0.19); AL GHR 5 HA 2 HAN AR (F(2,46)

l:

=199, p=0.148).

BE— A5 (Bonferroni £21E) KW, fE=MAFKRE R T, 1£ Oms LB KA
T, W ARG EE R TN T KBTI (p = 0.024); £ 447ms &
BETRLRBIRFM T, BARGRTE FAHFERE A T 003 % 57+ (447ms LE3R: p=0.110;
TLZEIER: p=0.661). ENTHMFHBEEAT T, PHXAE Oms IR (p = 0.003)
447ms (p=0.017) FEBFAF N ISR R & T LRI R %M, Oms IEIE 5 447ms
FERFMIGURIN T REER (p=0.576): ENFREHFT, BRERRLRIRK
ST R E 2R (Oms 2R vs 447ms ZEIR: p=0.892; Oms ZEIR vs TELEER
JoR: p=0.433; 447ms IR vs TLEIFE/R: p=0.524),

AR RN, B SRS SUE SRR R, 5 H R S s SO
IS F RS HCF, ME T8 F 7 A SRR S, X R WO S H AR
T SCHBAPE MR RN, R AZ AR o R AE A0 231 SUfE B



3‘\5
% 3.00
§ QT
g 2% B ATHT
®

1.00

0.00 T T

Oms£E & 4EiR 447msER B LR TR %
BRFM
& 5 s£if 3 MR et
5 Bitig
AR LGRS R SRR, it = AL 22 1 G5 BAERGST LIz

MUEFRAE . SEE 1 ORI, SAHAE S B AR S HRE L, 518 UE B IESL T
KRG K HA AR RN . 52560 2 38 (5] B DU iR B UE 8, R B DU
RSN ATS 5 118 Bk, LR — 25 1 S8 1) L 5 W LE ST S5 8 B A B
A SR AHEROSON . SE9G 3 SR M5 IESLI RS B B AU B A I A AR DL
VNI, S5 R RV H AR s SRR IESL N 7 K S 57,
SRR DU 7 . N A58 (RICAZ SO B T itz
o A ) 5 9 R 38 ) 3R AiE 7 9% (Bhardwaj et al., 2012; Pinto et al., 2013; Smithson
& Mollon, 2006; Zerr et al., 2017), A LAY, JEEEICIZHIALTIERAE PO SE ER .
K F BB 73 #i S R B I BAT R AU AR Bt 2 R R AR /], JF 5 iRk &
AR, M 2R R AEIR I [R) 7 o B 22 A AR O B 0 4R SR RN . AT I EORTE AN A2
R MR O ST SR, TR 3 2 A7 S RIS B A6 A T Xt S 5, 4R
T 870 4 VA RN BEAT — 58 B W TS B B T 58 35 AN S BIRIE o BB 704l S VAT 55 il
WORMEAL . MBS AEATIES, BRI T, RN SRR
TARCIZHIZ 5, DRI AR 7340 VR OB A A7 A DRAIE 1 S50 0 2OFT IR T B SE R I e 1012
AN TAG L. AWTFCR =N Sie b, ZRZGEIRIN [A] ) 32 RN 838 B 25K, REIAFAE
AR VAR, BT SRR AR B IS IZ N TG Bl o BeAh, B4R S VA RN Y



SRS AR L L RERE S NN SRS , SR RCRION 23 18 B R AE IR BRI T8
IR BIBR I ST, FI AR B VAU ES o AT T R S B B R
IDIARTARRIL, BISL KRG B 50 R RO, AL SO, (EARI
H T RS VERRL, W ESL N T RS BRI, 58 AR T 8RS R AR,
KA B W LE ST 7 K S B B SE SR A REHORORE, RIS BE 1212 AL B A PP 251
B8

FRAE A o UFHT FCHIRZ O [ 22— o I AA L B IR 58 1042 LA IR R 2k i
WUSERAE, PRRR 2RAE A 3 B AU AR SR SRS SRR HE, 22 R ma s I Py
TERAE . AR T DL R SNBSS RIS 5 (e 5 e RO 22 5%, B3
SR H A A M RS R FE R RN, — e R L B I AE SN AT, SRR R AE
HIAEAE o

5 R PR SR AE N R AN, AR B U SR TR T 2 R AE W
(Bhardwaj etal., 2012). 12 AN, A0 IEGE 1CAZ BE 08 SR ORI (R 4E FE R RRAE,  FF LA
Tt S RFHE TG A B S RAE o 7S50 s R H AR S ok e =X L
AFHASEAERFAEAI AR , IDIRRERE = A RAE R, S EUERBAR T . A TE 45
SRR SRR IE S RRAEMAEAE, — 7T SE8 R HARRIOR BT R AL, R AESM G
REAE 75 TR AN SR AR IR, AT 048 A 5T Rl et B A1 88 AR R R S 53—
T S50 I IE ST P R S8 B B RSN 5 73 B w AR A
REAE, SRTTIESLICF KRS B 5 FAR B 1 ORI 73 3 30 ) S5 2 8 o ) R i 280«
KT T UESE 2 Y, ARk 52 0 2 ) S G B A T U R SN ARRAE S 8%
(A RARFAE (e 358 SUE B, BB A 0TE S B SRR R0 8, Beis i
ZIREHE I 2O X R P 2R A

25 SR RFIE IR 2ORAE Ay DA IF 70 A AR AR G 7 B JEJ2 AOREAIE (= 351
AMELERE) (Bhardwaj et al., 2012; Pinto et al., 2013), X Z4FAER B LR SEICIZ FIALHE
FAEH T AL GTE RAFHE, AHX R SRR B R, AROR AR T e R
HPEER . SZAR, AOFFFCRHRE UG EASwMEEE, IR R T
MR FIR 58 (Federmeier & Kutas, 1999), Bt T AR T iR e 5645 B RIVERH « AWF5E
XA FRAE e 5B 515 SUE BB 55, A Bh T 58 38 B 1L A2 R AE A A
I

JESETCAZ I FRAE L S R S B X — R R EE IR R S AR B



DRI — R IEAR . KARSS I 2 )M TARRR R T, 28, JAEWL, &%, Ik
BT, 2018; JAEML 45, 2016), ASEBLZAFE, ARBRARIRS T E8 2 I3 201
FRARITR BRI 5, FFAEE LR RN T A RBLHE R . 0358 U5 B B8 e
WCAZFRAE A AR AZ HAR M 7 AT g, B NSRRI Sa I8 RN IR AL 58 0 i s 4T By
Bt C AR, JFRes a2 5 R IN TR . Ah, BOEiciZ Iz O e
B TR BRI T AR 2 i et 8T S B I K R B 4T 47 4 (Ogmen & Herzog, 2016;
Smithson & Mollon, 2006), H1 7 #E— 2 (IR FE LN TIF AL TR SMEY BT L,
HARE SRR B MAERES5 55 B 3 A % (Wahn & Konig, 2017), AT HR I
T2 FAE AT BE XL 50 T3 Sk BHAS (Haber, 1983). RIS 1042 AR AE H AL 55 ) B
MRAEE, At PR RIN TR AT R

TEIRH MR, AT INEE TR R RAE o S256 5 B I T I
RONAT R T e, () B A T RER S8 R IE UE S, AT N A
RET BB RIS G WRES AM s RABRER, REOLAMiE NG k. 5
() 11 M5 A LS AT RE BRI A 2 AN B IR TS 15 HARRIBCE i, X Rk
WACKZ AL T AP R TE 20A7 AR B0 R0 R BRI AR AE . [N IESI I RS 8
58] B K S U OSSR, DA SE I K S B 5 U 1 i
RUNL ) SEG P EEAE, R IR 2 Tt 0055 1 URFE T 2UA7AE O BN Gl 45 B
(AL . BTk, ARHF TR DR 2SRRI 2 AT RS L R M B T 1812 A 3 R A
PR A FRAE 5 LN 0 R AL BE N, AR T 2 1B B 15 2 (Dick, 1974). R IR
AW 5058 TARICIZ R AL A B, Horh R A B x5 R BRIE H F BRCRIBR,
2017) ML SEATIZ M AFAE I R 4E % _F 2 75 R B o DR s R R s i, 479

AFE— TR o

/NG

AT U I I BAT AR S B A A RO AR R H s RSN 2 5 %
T IRGEICIZ I RAL RS /L, AL T 4518 BOEICIZ AL RAL P& T IO &
i AR, A EE UE BB R AL IRHEE AR, IF AT g5 PRI SRR R AR AT .
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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.

Keywords: sensory memory; visual representation; semantic information; masking



