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EFLAR IR AN T S ZM4 NI
X i3 57 S5 ME AN AR B X I 45 R

*

5O R H A PR

(T T R%¥ 2R, il 310018)

i E MDFRRmALA NSO F TR L. SR, X TR R LR BSOS 5 A E i TS

RGN, AURENZED . ARWFFHRSE T WABER K224 (O3 B AE B Al 1 A A R B B Ak 13 S ),
PR — ST IS 0 XS (R IS B ), I dE AL . X3R4 (regional part, AR SEME EL)FIIX I8 4H
(regional periphery, SERETIFL I, JEFYHR I 8 B IS F A A 21 S5 43, I JE SR DCJCAT: 55300 dak 9 2 27 A 6 [ BIE [) 27
TAFLAIA A N HFLAS RS . AU A B . (D)l 1 4~ A i gH gl 2R B0 B 5055 1 BGR BE RN, 4% 13 S H
BRI BRI AT RN o ()RR ALY XS AN DX S A M R R S Sl i TR AR AL . (3)7ETHIFLEAGE:
BERE A AR, AR AR DX Ia AN O X I 2 B X 48 55 26 P (regional asynchronization), (4)HR & X 807E LR ) A7
TEFFRINE A, 25 L, SRR LGRS — A X S M ST T B R RE,  DARREE X3k ot i T L
AR TAE AL 5101 RAE AT il B R 2 DG E

XKEiF
$ES Bs/42

1 55

AT I 28 2 T AL Y S R0K R s T30 P A=
M fLAYS L (Bruce, 1986; Burton et al., 1999; Klatzky
& Forrest, 1984; Kramer, Manesi et al., 2018;
Sandford & Bindemann, 2020; Visconti di Oleggio
Castello et al., 2017) .11, Klatzky F1 Forrest (1984)
KT IH LR SUE 55, & BUTE S ) B B A 2%
0L A B Az AL, A B B b 2 i L 3R
MR & E TR A FL . Burton 25 A (1999) AL
R 2 AL, SR AR IH LU 55, R B
AR (T2 B H A TR )2 ) LA s R 1 T L 1Y Sk
W E AT R e x)2e ) T ALFA AR Bk . Visconti di
Oleggio Castello %% A (2017) R HM RIS, K
PR R AR T AL Y I i 5 2 s TR AR AL,
H W4T, Kramer #1 Manesi (2018)%% A& M
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PGTEAL, SR, MRS XL, BT, FOEmn T

RR RS, Sela—22K m LI 25Kk it 5
[l —RA A LAY 2 ik B R, R0t 14 4 B B
By iEAT 32, R BRTIX L ] L B 0y 7R 1 B 1 43
25 1 A 6t 2 1y TR 3k 2 T L B 4 B AR k.
Sandford F1 Bindemann (2020)2& F LA (L EE AT 55,
IR T L 09 AR A EU P A T LS 25 5 gl Rl 2]
b A X T L R B AR ) S e A A A A B
E (unfamiliar) F1EE (familiar) y —JCX o X APxT
Fb T AR — e B TR AR AR = AR A %o T L Y
ARG PIFOIRE (— R A, —REAE),
TN N B ARG 0 — 5K T FL A “BA A= RS m
B B AR o IXAMBRBAT ] T A 1 s
9 F— S P 5 1) S R LS AR TR TR g g R B
MNATTH W = G — el i R 2 . s
EEAEN, & FRNEMANHAZE, AMTHERIA
PP A TBGB A SRS Z . LI E b
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55 %

L

FH, AWk AT ] Sk~ S BA AR AL 2 )5,
BB Y B X 26 1A L (1) FAF (Kikutani et al., 2008;
Levin & Beale, 2000), &AW AR, WM )
P AT RETS & N250(TE R I ALANEUS 300 ms
P, AT L L B A= TP L 75 2 18 G v e A S R 74
PR IE) I FLAGRE (Andrews et al., 2017; Kaufmann et
al., 2009; Tanaka et al., 2006; Zimmermann & Eimer,
2013)0 X LR R, 1 FL B A B A 1 i A ]
Diag i w5 1, 2] 68 HoE7e kb i —
AR B A BRI E .

SR, TEESETE T, FNTE A 75—z,
Bk — T Z G im A A m i =20 X 2R« AN 5
N Z (0] Y A AR 1T BE 2 Bt 5 R B 43 o ) OB (Bl
[ NS5 SR A, ltn, A 92 &3, AATR
S TR T LAY S A A g, T R < 44
N AL 9 B2 B s AE X #82 HK (Sugiura et al., 2011), 110
H, fEHEEAEIRA, KA k4 5
SE AR AT BEAN S 7E— PR UL TS R 25 o, 172 0 25
Zoad Z2 WA (BB I RN RS & . 9140, Heisz 1
Shore (2008)iE4T T —A-i 4k 4 KA L5, ERBEL
R4 ] — SO LR &2 S C &2t i AL, DAk
B SR b OB (BN ) R 28005 45 SR AR, iR
IV T L A 20 A58 Bt A 5 T BB (BN T) ) 184 0 T 42 1=,
XA S R — R a3, #E— 20 Hh, Baker
FN(2017) 10 W5 2H )L 3E 43 ) XL v 728 Sk LA ([)
— DNIE IR 2 K T s ) IR AR S
PR (Rl — S N R | IR R 5 R & AR ),
S BRI AL S5 BEAT: 55 vh U0 T AL Y 7 R4 I
TG & (P A PR S AR []); 3kt B i 422
fisk T L= & A A B 5P (within-person variability)
S 5 e T FL AR B B DR 3R o A %) i A BRI
P& & P SFE {55 5 (Sustained Familiarity Effect; [z Bt
ERP MUV AE N250 B[] 7 H 2 J5 gt — 2534 n i
LA 5, 7E 400 F] 600 ms ik FI FAR IFIEE) 5 A
PRAEREHIIMG, BENREMI4ANHE, 4
24T FFa(Popova & Wiese, 2022), Ziaitesk,
WEERELR, AT —skm Ly o £ | 2
SR E . R, PUNSTROM B . XK
o ALK E B 32 T )RR 2 — A i ik B
(accumulated)#Yi F2 .

1E— 5K 1L FE A= 2GR R AR v, ALk
BU KA 1A Akt 2y ARFEE N, L
R K S 42 2 5y O 8 (Jackson &
Raymond, 2008; Jansari et al., 2015; Megreya &

Burton, 2006; Ramon, 2015;Towler et al., 2018). 4
41, Megreya f1 Burton (2006) % fLVCHAE 55,
I IE 7 2% T AL B AT 45 S8 5 1E 7 A AR T AL Y
1E55BOTCAH G, 7R PR AL -5 B AR T L 8y A 0
I TALKRIA BE K225 SR, — o AL A3 E (L
LG R T AL AR i ), G AL A9 AT 55 Sia S RE
AETATFL AT 55 BRion B0 T 8 28 AR ARG, 2R 3
LA B IR LA AR I T2 05, A i TAL
SRaAE LA & EESW I, B, 2K m L
B A T AL A D00 AL A DG B DX 51 AT BE TR T 24
8 1AL A A hn T A s B AR T LA AN A s o
Ramon (2015)% HIAER VCFECAE S5, A& BT ALK B
% WA VC BC A AE 2 B A) R 728 1k 1) 220 2% T L i) B
AFAE B AL, T VG C AR T B R) BE AR R Y B AR T
FLES B B B AU . Sandford il Bindemann (2020)
LA S5, e B 2R T LA B
SRk LY P A T AL AURR 3k B e AR AR s AR T
LAY BN Tk T Ra A= L o i 493 161 %) fF
FER I, TALIINIE B3 A AR T LR R fa 2,
AT A T L A T T L 6 R AR R T AR A 4
fJi(Jansari et al., 2015; Towler et al., 2018),

[, WA OFoE 4 0 O — R, A&
TAT FL T B A= T AL A oA R T 22 S 0 R R T R A
sk R 7 T 22 50 (61 WL Mohr et al., 2018;
Visconti di Oleggio Castello et al., 2017), T2 T
LA IR . B R B4 IR B DA D T 22 5+
(Ge et al., 2008; Heisz & Shore, 2008; Osborne &
Stevenage, 2013; Royer et al., 2016), %4, Ge & A
(2008) A& B )L 3 B 415 4 AR 4 HIR iy DX 38 (i AN 2 1
X Sl g 2 DX 3 UM [R] 24 (Y TR L . Heisz (2008)%
NRHIRS AR, RIS AL 2,
A LA, X HR B I L £ . Royer 45 A
(2016) 7£ Ta FL %0 %% 3 W v =X iR S AT 5
(Bubbles task), #I0 T FL _FWPLL X 3 7E mFLIR ]
AL OCHEVEH, ABAEATE S5 R — 2Pl gl ) T
FLCBA A= ) i TR 531 32 AR T L% T 2 358 43 (W 21X
B8, b R AL AR, TEAE S5 e — Rl
A OGT TR L 18 ) S AR TR L 1Y) > 8 0 (HR I X
By X ELLS AR N, AR T AL AR AN R AR T LR
SAT AT B8 3 0l AR T L b AN [R) X hn T, g L
AR B DX I 7E — 5k 11 LA B A= 313800 2 1) o R v AR 75
R B 2

ABIFFE T [n] = A BARRL 22 0] 8, (1) FE B S AR T
rh, RF— N TR L A 30 3 1 o 2 3R R S A A =X



%5 6 T A WAL AR TR N T R AN T DX S A R AR I DX S 863

AR - A R 5 e i P [ it 2 313k K AE AR
R L 1A AL B AR IR 25 T 1) 3 31 B R 2,
I AR K — B ) R TS SR A B T2 ) (G
R T FLAR A A AR Tk RN ()

s 22 — B 2 A a], B2 7RI Bt ] A,

T LIRS SR 42 THIE T AR LI (T Fh A4k . 2
TAFLAEAAR N T K A 3G 5, 3 2 T L X 30 T A
s AR, SBR[ A R R 22 HALN 7 (3) T
LU Gk b T2 REBEIA AL S B8 A A
Ak R TR LA DX (g an, AR A S L) A
TSRS AT REAE 25 ) e P B[R] I, HE B ) S 20
PR LRGN, bR BER AT RESE S — A% OB IR
AL T FLEAE R Y N 25 (B RS e TR LRl 1) AP S
BRI 2

AR LI 3 )2, H—, fKlimfLiR
I B AR BEREONE, A DR S 6 235 R e Rt v ) S
K R WE R 2 0 T FLAE S &AL, FEAH B 1
AR 13 A B AR AR, AR TR
[F] 27 LA Gl sk B AR EE o FRileE, DAAGR
1L 55 P 2B L B 25 5 (A 2 B 4l U0 2%
T FL 19 G080V R 2078 BE O i 48 b, DAL HEBR P
2H B X T FL TR I BB T 22 5 %) S g 445 R 1 s TR VA o
S, AR AL AR R AR L X
TR L AR 31 ) 280 26 R A8 0 v 4 S e S IR A Y o >R
FEIR VL RE{E X (Delayed Match-to-Sample paradigm),
4 VT B AEAS (sample) B a8 i = FP &5/ . SE 3 m AL .
DI A (5] 4, HIR R i T ) s DX s A J] (f3) - 3
$5 1R i sl L A TR AL ), 00 3 0 5 o T AL Y IR
SR L AR TSP A AL R AN K
(van Belle et al., 2010), %% =, 75 ML MY
12 A H TS, DT FL i PR AR DX 3 R g 1 DX
FETFLAR . 0 AR A fin T rh SR B 4 B[]
5+ 251k (asynchronization) . f )5 75 B ULHH, A LI
5T B3RS B 2 52 i IR B R 2L 1o L 1) D %R
{E AT ) 7 1R 5] IE B % (Osborne & Stevenage,
2013), Fir LLAS I 5 RS 00 HRE M Dm0 5 L2 X 0,
AN B DI

DX 35 A1 TR 1 AT 55 4 300 T LA A T 32 4
W PSR —FB (i an, PR ), 188 gHl7e
AT, R FHAM R A X AT L A X 5
(A 47 ) DX AR T o PR A e A T L D i ) 2 3 T
DL Sz e H << Tai L 0 b 37 (perceptual  field)” i) 3E Bl (7
AT FL A — DX, TRTFL A 22 3 Bl 1) H At X 3k
S H5F R Z 4, LI, 0] LU XA E AT

55 S W HH 1T L A TR B Y i IR (H UL Rossion,
2008, 2009;van Belle et al., 2010), }Ah, 6T XI5
AR S FOE P — HR B s 1, 5
BB S AE— HIRRG s 0 b, RO — 3,
TATA N, XA E A TIER TR A & Bk
BIRZAN, A 3 FIEE. (DZEMWF XIS T,
KT AR AR IR EA TR, DARIEAS R A5 T TE
FUE B AP R A (2)an s HAE A —A- RSy,
R BN RS TR TR AR Ay N L B 7 N1 T
FLEEPY S U DI, 23 P AR I L 2 AP K X
(HEAnaR o 1Y S DI, (3) AN 2R FH M S 41y 25 3
PG ARG, A nT RES | A PSR X MR VE A
FTLA, SRECH RS — HREE A9 =X, A R TG
KARHE

FRYERT IR, FRATTXF T2 545 A an R 1)
55—, ST ALV FCAT 55 23 R0k s T L Y
ST B A IR 3N ) B[] = T L Y B30 2 v TR
BIBEAE LIS . el 1 A H g4,
WML 13 A B8R, LR A Sk e
PREAGR RO 58—, i 13 S H B9plaR gL i BGE
JERN S AN s b v Tl 1 S A igildl, A
FRolgE. AR E LA AR S5REE R U X R, B4
1A H R 3 A5 0 1% 12 008 57 LM B A B A 28 1 A
b, DS 0 25 ks R iz f 1 A i pl g S 4
filt 13 A~ A BBl R 2 25 2 B A ) 5 B A 20 B A
IO (P PR 26 A A8 ELA8OW AN ) o 0 —FP AT R,
ST L BA 2B 22 SE— A B R (accumulated) i IE
SRAFN LR, IS ASLH 25 RN % Kk Ak 1 S H B
P S R B A5G W BGR EE RN, Tk 13 4
H BBk 23 2 B0 e i 118 3202 3 A5 (P PR 3 1
A H N ) o B =, THAFL AR A T
H5 2 H BRGNS T FL B A ) T B A
T LR, SR AL Z BB R, B4, A
78 o A N 2 WE B T T LR T, SR TR AL
HEARIIN T o PR S XS R AR 5 GRR 1)
M2 XIS A R AT 55 CRE AR 1), #0012 & B
BRI T AR E RN . S0, AR A n T
W L o T ) AR B AN s R DX B 2 S S Y 22
S o G SR HR R DX T L DX AR 4 M B A e
A GER(EST 28, 2022), HmfLIXIEZE 40
72 fih 22 B0 6 T FLAE A T A2 0 (6] ). Wang et al.,
2019), ABA, WA AL BE R, AR AR DX 3 R g
ECL DX 33 1 R A o T R 4 o T ) S AR AT R R R
AT 2R | 2 R I s B (DS R ) R 58 AR
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2 ik
2.1 #ik

M 57 BR¥FES S T8, H 30 48k
(20 Z& )R A 1 FRFEDE, FHFERS 184 %
(17~20 %,SD=0.8 %), MEHM 1 ~H, 545b27
AHR(8 A KRA 2 FHFEPE, FIER K
19.2 % (18~22 %, SD = 0.8 %), MIE 3k 13 7~H .
F A BRI A R T, ) SO IR I

G-Power (V3.1)I%E a=0.05,1-p=0.8, X¥
2 (WO B2l 1A W aRA . e 13 A
F Bk IAL) x 2 (EFL2RA . &K FE4E) x 3 (mfLIX
W 2R, AR BEEHM =R ER ALK BT 2
By x 2 (LA S TR B, B
T 34 A, BN RS KT 0.25,

A 5T B WL TR 22 N 2
M. BT A ES NS, I SRR
B R A, SCE0 S AT AR A — R BRI
2.2 W

FATHAEE T 81 2 KA (Lt 49 £4)Ih kR
TR 6B, S AT SRR PR IR L . e
YIRS . Horp 37 2 KeE A (k23 ) R
AHOREA NP AETER R4, 44 BB (L
Pk 26 2)5 51k A AT TERE . ARG LLIX 81 44
BB T AL & R A LR A T TS, AT S S
AR I 2 S 56 v %) e T LR AT S5 AH R A 23
AR AR S 5 T IS, A il
TR SRR B T A ke T L R 1 P 25 1R 3 1
O 37 skpEAmFLIE Ao Bk T 20 k(12 ik
2 M T L) 55 7 2 2R T AL A RE U L B A 2
FEAETE L. Fea AIERSER i A 60 sk fLIA
H R POINER R AR B, #6471 3 (MfLE
A, B %M1 DA ARE L 2 13 A A 4lE
=) < 3 (ALK : AR, AR, BEHHHEREE
W77 22 50 M, o AL g ia) AR i, A
FLIS R ERON AN B3, F(2, 57) = 1.88, p = 0.162;
LRI RFL X IR 28 AN AN B3, F(4, 114) =
0.92, p = 0.455, F W] =Fh i fLAH R TP 2E ok
VI ATE B 225, B = A fLArRl B B iR
M LI R EES .

fifi 1 Photoshop #1425 [ Jir s JEF v 1 L % B
WAMTHESS, 45 T R/ K 314x384 R R I 2%
LA L 60 5RO UL 1 55 —17) . 78 58 B 1 FL b
B JEAE - {di ] Photoshop %4 5 H 2400 i £L X

BMBHAER . AR BEEE R4 60 5K), 2B
RIS . AIRAE O R A4 % m 5 10
MEZY—NHIE ORI WL 1258 247) . fESEEE I
FLBERLAY FERl [ {6 ] Photoshop #1438 #4358 43 1 £L
X3, FRAT XIS T LA R GEE 25 22 R . AR L o
ERE R4 60 7K). BARTIER, WELAR . 4R
oY B Y 3 2% FH 55 K 8 — S5O AR 5 1 7 3 55 (O 151
ULIEL 13 =AT).

s ‘

BB Y - =

BT SEREmAL . XKBGEROE  XIRANE S =AY
S B

ST HIEAE 17 9257 457 CRT s #8 (RET 5
85 Hz, /FHE%N 1024x768) 28, % E-Prime
2.0 B A G i) S S R I O WS s g B A
2.3 Fit5RE

S E R AL | LIS AR AL X = A
HAR R, KA 2 (R . el 1 A A Rl |
filt 13 S H BIBRA]) x 2 (LA, A&, [H4) x
3 (LI : 22 iR AT AR M EDRTR A Lk, H
H g IR g TRl AR i, RO AR e (T L X
ZElR AR RO R AR . s )
TE G5 b S PR, R DX e (A0 R s A HR ) Bl
8 ECL X R 2 BT e o o A S, ik
PR 25— T 0 8 e IR S X e i i L X3 I

S 5% SR FH AE 3R G AT 45 0 £ 4 3K 1R 1 2 28
FE A LAY Bk . FEREASC i R b, SOl
MEAAE L, PR 60 om, A A HHL
HOFFELGEAL 3 MMESS . ML ANE S . X
PERINAT 55 Fn X Sk A0 R BITE 55 o 76BN 55 1E 2
FaaRTH AT 12 AR, IR AR 55
BERFRAR . BAES T EA 2 4 block (AR AL
5BaAmifL), 54> block AT 3 X A4 (ZEHR
ATHR RIS )4 32 Ak, —AMES5 3L 192 ik
BAMES M block BINIRE, LK = AT 55 B E
B AP o AT 55 BRI ) BRI R 40 R s




5 6 1 T

S T LA AL AR AR T AN T ) DXl S 2 P AR B DX S 1 865

SEEmMAIANES@EE 2 FR): 1k, 5
Fre g B B 7800 ms; il fE 2 A T K
500 ms (GE i AR R 47 B8 8 S T L A2 IR,
A IR B W 1 B B S A S T AL ), AR
EI 1000 ms W= F R, &E, TERRIA L,
2T, A AR A AL R B KA [R] ) 58
Hm LI A (0 B BEHL)S000 ms, Hod—ikiaifL 5
IR 2 B 1 2% 0 T B A — B, SRR ] fig
PR VA b AR B B bR L (5 2 S — 20
TAIFL)FAE 8 AH N B ( H AR T FLAE 22 L3, &K
fieevr, A B, AN HEn”), wdRedE ™ AR
T LT R A X6 1 A 45, Zakid IR, &
e A ES SR, AR Z B E R 500 ms.

RigEBEIRAMESGNE 3 BToR): 2% JlEE
e Sy BT L DX SRR (B 1 A2 IR, A R B
EL & S AR S A S T A ) o eAh, #0558
AL S5 AR ]

XIFSMEIRAMES (B 4 FioR): ) fil o e
SRy DX IS4 ] T LA 8 Gl ok e 722 P61 A Ao A T L
F14) 308 5 DX I 2 BRAE S T s T FE 6 ) o EAh, B
5 58 B H LN 55 A7 ]
24 HR5iTiE

TEIER B 22 A g ny, FRATHIER T 444 9k
IO R 3 AR 22 IR, PR BT B 2T
WY SN T BEAEAE IR 2 o SRJE S T 5 ZERE fk A2 IR
AT IR BB G 0F, FRATor 5 = AT 55 rh gl i
FL TR St R H5 4 (I A 26 R0 I R S g B AT T 2
(Bl . el 1A f9pdl . ek 13 AW
Pk < 2 (FLEAL . K. FEAE) < 2 (IR : 22
IR AR =R R E G W 5 2234, b agiala i)
A AR, 5RO, 7R —ME S IR G E AL
RE(F(1, 55) = 0.001 ~ 3.282, p = 0.076 ~ 0.978) ) I
AR AE BN (F(1, 55) = < 0.001 ~ 3.065, p =
0.086 ~ 0.982)# A I 3 . P TR J5 22 9 45 SR 43 #r v,

+ .

'+.

800 ms 500 ms 1000 ms 5000 ms 500 ms
K2 e LR SIE S TR
- a - .
800 ms 500 ms 1000 ms 5000 ms 500 ms
B3 RIE AU 55 R
' . ' ’
800 ms 500 ms 1 000 ms 5000 ms 500 ms

B4 XA EPBIE 55 e K
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FATE S HCE B R T2, B 22 IR A IR B &
JERL T MR S AF 0 ECHE -
241 STEE®EILIZZES

DL i 7 6 % T LR AT 55 By A R o A
Ak, JEAT T 2 (WOKAL . Bl 1 A A R
s 13 4 H B4 > 2 (EFLIEAL . 2% | FAAE) x
2 (HFLIX I . HRAG . WEEH) =R EE N 250
Br, Hor gL 5o PR AR i, Z5RER DR
T FL2E A 300 35, F(1, 55) = 44.92, p < 0.001,
N3 = 0.45, P ABMALWM = 92.2% ) IE
RS THEAmLW = 86.7%), XHIKETT
B0 AL A TR TE AR %R T AL X R RO
F(1, 55)=4.76, p = 0.033, n2 = 0.08, {3 #HLHR 5 I 119
IEFR(M = 90.1%) & TS (M = 88.8%),
2 WY HR A DX 37 T LR b B DX 3 it an
SR LA SR BN B, F(1, 55) = 7.98, p =
0.007, 2 =0.13, HAWRBIIA G2 .

x1 EM1ANAHKANEM 13 MANKKERE
FRRBEIEERGT RN TENEERALRM
B FL E#E (%)
TR
TEPLARME  TEAE e

AL AL
IR e

Bk

e 1 4 H
LOEgn il

Bl 13 1 86.3(1.4) 84.5(1.5) 94.2(0.10) 92.4(1.2)
A ikl [83.4, 89.2] [81.4,87.6] [92.2,96.2] [90.0, 94.8]

W NES NBREIR(SE), 165 PN 95%E(F X [E](CI),

88.0 (1.4)  87.9(1.5) 92.0(0.9) 90.3(L.1)
[85.3,90.7] [85.0,90.8] [90.1, 93.9] [88.0, 92.6]

Xof k13X 4 00 R TR LA A 2 ) 198 58 L AKONE R A T
20 W TR BN S B, S5 UL 5) R . 4 fik
13 A H a4l ) AR RN (F (1, 55) = 43.11,
p < 0.001, 0z = 0.44)Lbszfih 1 A B4 (F(1,
55)=7.938, p = 0.007, n2 = 0.126) K . #— 4 Ho A i
FLNBE A= R, 9 20 9k i 5 3 T L R 1 A A R 4
THry 25, KBaEm 13 A MR T =
7.9%) K TF#efil 1 AHMERA WM = 3.2%), F(1,
55)=17.98, p =0.007, n2=0.13. B fk 13 4~ H 8k
TR R 5 AR 5 B A 1 FL A SRl 22 S bk 1 S A
BB TR, 2 W M et (D, a0l T FL )
PN IE B0 A $ETHEE R, B 2R 1T AL Ui i) A1
HEFE AT B RA .

DIk 3 7 5 3% 1T LU 55 v 04 I B s N
AR, HEAT 2 (R Bl 1S H plaRal
FEfih 13 A H BBRA]) < 2 (AFLRAL . #7% | BAAE) x

2 (MfLIXIR . ARAG. WEE) =R R EE MR 250
Br, HeA i i R A i . Z5RGER 2) R #
IRALAN E00 B3, F(1, 55) = 547, p = 0.023, 03 =
0.09, #zfih 13 A 099X 2 19 1E B S B (M =
1195 ms)i T2l 1 4 H HL4H M = 1385 ms),
3 W 422 foh bsF 0] 1 184 110 2 4 o k3 o 0t U] T L 1Y
AfE] . LIS 800 B2, F(1, 55) = 9.62, p =
0.003, m3 = 0.15, X A% 1 £L #Y 1E 5 52 7 IRf (M =
1266 ms)JE TR FL(M = 1314 ms), FHAKL
ST kX A TR S5 T LA ] T L DX R T AR
%, F(1,55)=11.51,p = 0.001, 03 = 0.17, FERLHR
B SR BF (M = 1307 ms) K TIEMEE (M =
1273 ms), 2 IH R0 AR M X I B2 46 2 o 22 a4
REAEAR U B LB . AN AN A B2

O FEAETESL I PGS E AL
1

ez

* %k

100 - E—

-
+

~
W
T

RBIIERZR %
3

N
W

Bt A A gk
5 Hefl 1 PR A fih 13 S Bl
¢ B B A AR T LAY LE A

F2 EM1ANABIKAMEM 13N ANEIKEER
AR 5 2 B IR 5 5T B BE A A0 SR FL Y IE A

JZ B (ms)
. B A= T L AT AL
TEAREE MR ORI T
1A 1440 (50)  1388(45) 1360 (42) 1352 (45)
Wbkl [1339, 1540] [1298, 1478] [1276, 1445] [1261, 1443]
Pk 134 1234(53)  1195(47)  1195(44) 1156 (48)

H gk (1129, 1340] [1101, 1290] [1106, 1284] [1060, 1252]

W ANES N ARREIR(SE), 715 MR 95% 815 X [E](CD),

SRR U, 38 I e LR S A L, R
13 3 AN ABE s (1)ZARFE B3 fin 2 B v o T L ) R 1)
G, HUERIR —FE, ARSCE L AR RENS %
FETEXS E LR ST, A LRE S s U Y A 32
(Dalton, 1993; Klatzky & Forrest, 1984)iA RE4 % )
TSI (B ] (Bruce, 1986). (2)FR AT 4 U3 B X
T LN SR ) 42 T+ BAT RARE, 4 fk s 1] £ 4 i



5 6 1] EE

P AR T AL R b N TS R A T DX A0 TR B DX IR S 867

T DA E — 20 4 e A AL U Y TE A R, ik
13 > H B8l By 2R BE RO K T4 1 A H iy
AR B PR RN, P LGRS e e
ARSI, R — AR B . G)FEEM
L s FsF A % T L 19 ) I A 6 B v A
B, [RIESE, P DX 25 A 8 1R 1) I i 25 i A 22
Z& B g o
242 XIEEBMEIRAES

DA 7 DX A TR AT 55 | T i 232 R A
gy, $EATT 2 (R Hefk 1A A ek |
fih 13 4~ H i #atd]) x 2 (LA G FE4E) x 2
(M FLIX 3 AR . W8 B = K 2 F i 220040,
o gl ) i m) A8 . 25 (R 3) s
LR F 400 B3, F(1, 55) = 22.94, p < 0.001, n3 =
0.29, XK 1 FL A9 X IR B IE A (M = 80.1%)
TRAETLM = 75.9%), KIPESFE T HELI
AT L D38 ) BB 0 T 48 T L DX 3 3000t =,
F(1, 55) = 41.75, p < 0.001, n2 = 0.43, PR {5 AT
BIER R (M = 74.4%) (XT3 E RV =
81.6%), & WME 1 DX S AE FE A4 1Trp B AT X BT

RT3 Ef1ANBHSRANEM 13 MAWIKAR
FIEEMAREAGRBESNYEE XSG E
R (%)

B A L I T AL

HEOIRAE  FOEEE ERIRE EiE e
72.4(1.9) 78.5(1.6) 75.7(2.0) 84.7 (2.0)
[68.6, 76.2] [75.3, 81.8] [71.7,79.6] [80.8, 88.6]

w1 A
Egnw|

Ak 134 711 (2.0) 81.4(1.7) 783 (2.1) 81.8(2.1)
At [67.1,75.1] [78.0, 84.8] [74.1, 82.5] [77.6, 85.9]

W ANMES N RPRIEIR(SE), 155 A 95% 8 15 X 8 (CT).

100
— I}HEE?L k% *kkk
m PR L
—
—
Bro =
S
@
5 501
oR
25+
0
HR & I EL R g I £
A A Wgatd B34 A gita

K6 Hefih 1 BBl A i 13 4> B9l 03
I A 7R 2202 T LA MR A L DX Bl ) T

B R eI N T 4 i S T W N vl 4
I &2, F(1, 55) = 7.51, p = 0.008, 02 = 0.12. H:Al5%
VRS ENITE

X = B A2 HLASNARGEE — 2 1 TR B AR A3 B o 445
A 6) LB #efih 1 A~ A8l TR IR A DX 3k
BN B ROV T 4% B 3 (F(1, 55) = 3.78, p = 0.057,
n2 = 0.06), AU 2w LR I 09 IR 8 % = T
B A T L R0 B X s LA I 2 A AR AR
(F(1,55) = 12.39, p = 0.001, n2 = 0.18), EAA A5
AR T LI O XS ) TE A 2 v TR 2B AL o #2 ik 13
A A Bt 2 H A R0 B AR DX s i A G BOR
JERUM(F(1, 55) = 16.17, p < 0.001, n2 = 0.23), Hik
Sk TR 3] 3202 T LB i DX 3 1 T A R o 1 B A T L
TEAEV N W T DX U AN A AR GR BE RN (F (1, 55) =
0.04, p = 0.837), oML 1 4> H gl gl AL fm 13
A A U CEER O Gk, & B A e TE
B R B DX RS TE A % 25 SN (R (L, 55) =
2.49, p = 0.120), {HE7E S I DI i A 5
AR, 2R3 8BE@EQ, 55) = 5.16, p = 0.027,
n2 = 0.09), BN Em 1 4~ H s 4T =
6.2%) % K T4zl 13 4~ H R4 WM = 0.4%).

grack, RS RILR, THALMEA B A%
Ik Ry, SR X DX S 4 (B IR A 8 L ) iR
ARG LA X3 S A 1 R B DXl S . LA
Sy AR HS DX 358 T T DX 358 P 50 2 T 1) T A 6 Bl A 2
JEARR A R BT < IR B DX I3 ) 1 A 23 B 22
J3E R BT A4 vy, (ELEG L DX U3 14 L 23 i 2
8 P 8 hin SR R (Al 1 AT A I 30 B A L
FHFE K HEEE R 13 ).

DL i A DX AR A R AT 55 vh B 1 S
AR, AT T 2 (AR e 1 A H ik
. Bl 13 A A BRG] x 2 (LSRR
FEAE) x 2 (ALK HRAE . W6 B = PH A
Jr 22500, Horb g2 ) Bl ) s . 45 R (GR
4R PR ERON B, F(1, 55) =622, p =
0.016, n2 = 0.10, 2Zf 13 4~ H AP LT 16 S0
BF(M = 1666 ms)i THfil 1 D Hpygildwm =
1872 ms), %I 4 fis i [v0] f0y 18 Jon 2 4 S X E A
IV T AL DX S 4 i ] T L DX 3R 32 3800 Bk 3, (L,
55) = 48.32, p < 0.001, n2 = 0.47, PLHIAR I X1
SV (M = 1856 ms) KT GIHEE X (M =
1682 ms), KW Bl AE SPLHh E A PR e L X,
T FL 28 78 55 1 fL X A8 BRG N W2, F(1, 55) =
18.28, p < 0.001, 03 = 0.25, HARN YA 3% o



868 N H

%55 3%

L

T4 Em1MAdWILA EM 13 AN #iLAIZR
PR mFL A0 AR FLAY AR B X 13 5 Mg BB X S8 3R 14

B4 IE 7% /2 K7 B (ms)
B A= T L AT AL
HAIRE  EREEE EPUREE S
i 1~ 2002(63)  1773(56)  1938(62) 1814 (64)
Wowkikgl  [1875,2129] [1621, 1846] [1814, 2062] [1685, 1943]
AR 134 1780 (67)  1577(59) 1703 (65) 1604 (68)

A st [1646, 1914] [1458, 1695] [1572, 1834] [1468, 1740]
W ANMES N RPRIEIR(SE), 7155 A 95% 8 15 X 8 (CT).

Xof 1A L 21 78 R T L X3k 2 ) 1 58 B AR R AT
HE— 25 1 TR BN 34T, 5 SR (] 7) & BE - AE AR TR 51
AR FE DX 3l T 75 %) B (1) 25 i 2 1 L7 759 20 2% T el 25
HiM(F(1, 55) = 14.05, p < 0.001, 03 = 0.20); 1 IEH
TR W L DX I T 5 ) B[] 32 2278 B2 04 5% i 30 2% Wb
F(F(1, 55) = 3.89, p = 0.054), HHIFEAmH LM =
1655 ms) 1y 5 i B 4 T 2GR TH FL(M = 1709 ms). kb
ACTH AL BA 2B 202K, TR DX I T 0 S5 1oz e 7 4
F, e PR DB S ) 4 FE R 3 (M = 71 ms) i 3
W B DX 4 JE R E (M = —54 ms), F(1, 55) =
18.28, p < 0.001, n2 = 0.25), X — 45 S T W BB ok
FA) TR L DX IR 1 Bk ) 4 o B DXlse ek, HoATIR
i DX 3] s ] 2 Bt 2 280 26 0 47 4

o WAL
in | ERAEETL
2000 _ll_—| 1
g 1500
=
&j 1000 |
=
e
500
0 RS W
B 7 LSBT A T L MR 00 I B P 4 1
Js2 g it

SRR, TE X IR 55 3 5 A AR
X 1AL DX SR GRS o ) Y 88 T A 7 X 22 5
FEIAE WA T7 1 = (1)1 9 20 953X 60 e B A2 T
FLHIR i D38 P9 R 531 T Ay 25 22 e T B 2 T L AR g X
Sk, ELHR M DX SRR TE 4 5 1] BEA A Fifi 2 fsh sf ] 4%
i SRERGE TR i L REAE A 1 S H A
20 v 2 300 A 2 T L A L DX 3 031 T AR
FRE A T ALWE T X, Q) FEE X LR, RA

Xof AR A DX 358 T A TR 1) T 5 A Bk ] B 8 44
243 XIBSMEIRBMES

DL a7 DS A0 F AR 0T 55 v 1% TE A 232 Sy [
At AT T 2 (AL ek 1A ARl | B2
firk 13 N H pkildl) < 2 (EFLRAL: 2% . FE4E) *
2 (ALK . ARAG . W) = R E I 7 2250
Mr, Horbgal A 5o pokm s, 45RER 5, B 8)
o MEALZEAR RN W, F(1, 55) = 61.90, p <
0.001, n3 = 0.53, XA LY DA A P IE A
(M =92.4%) = TFEAHEFL(M = 85.5%), FH]H
B TR B A T8, T fL X s AN
#, F(1, 55) = 8.30, p = 0.006, n2 = 0.13, HHHLHRHE
BF (M = 90.0%) 19 DX 35k &1 JE] 8 53] 1E A 5 v 1 L
ELIF (M = 87.9%), R HIAE T 1 ALME 2 O, 1300
L DX IR fr A i T8 T vy T FL 2 AR A v L
XIS HEAEM B3, F(1, 55) = 6.02, p = 0.017,
n3=0.10, MAMHAB RN 3

F5 EM1ARAMEIKARER 13N AREIKEAIRA
PE 4 FZA R E FLAY EREE AN RS B X8 5h A Y IE AR &
(%)

FA A= T FL R T L

IR RS AR
88.4(1.3) 83.9(L.7) 91.7(1.2) 92.0(1.0)
[85.7,91.1] [80.5, 87.3] [89.4, 94.1] [90.1, 94.0]

Hefh 141
SuEgn il

137 86.4 (1.4) 83.3(1.8) 93.5(1.3) 92.4(1.0)
Wit [83.6, 89.3] [79.7, 87.0] [91.0, 96.0] [90.4, 94.5]

W /NMES ATRIER(SE), J7H6'5 oA 95% 815 IXIRI(CT).

(I 72 TR s BT
Kk

100 - Kk 2k %k %k 3k ok %k
— L _ L
75+
RS
H
€
:?E 50 -
X
25+
HR HFf s 1 HR i L)
Efl 1A B gaka Efn134A M gadd

8 el 1 H AR AL fih 13 > B4R )
T 21 0 228 2 i L g IR B 0 A L DX AT o ) TE A 46

Xof T L 2K T 0 T L DX e 2 ) 9 52 AR TR AT
PE— 2L A TR SO BT, SR (B 9) KB - 7E OB



5 6 1] EE

P AR T AL R b N TS R A T DX A0 TR B DX IR S 869

Az LA, X BR AR DCIRA J TR0 TE A 246 el 25 v T
ELIX I, F(1, 55) = 13.58, p = 0.001, n2 = 0.20; 7£ifl
SR T FLERE, X AR i XS RT I B X34 S R 5 1
WR R EES, F(1,55)=0.15, p = 0.698 ., HRIE X
W(F(1, 55) = 34.24, p < 0.001, n2 = 0.38)FIHE L [X
W(F(1, 55) = 43.45, p < 0.001, 02 = 0.44)7}JE 51
IEAf R AR A 2 AR BE RN o i — 2P e AL
MABE A B 2K, HIR I RTE E DX s A0 JR1 TR I A 32 4
TH 22 5, Kk B B DX A0 R U0 I i R 0 2 T
(M = 8.6%) . E R THREE XM = 5.2%), F(1, 56) =
6.02, p = 0.017, 12 = 0.10, X 7¢I 2% i 38 i fE 42
1o T L AR A T8k, HU M P DX A T 45230
H 2 THEE S B

COFAAmEL
AL | * ]
100 K%k . Kk %
[ ]
L 751 L
&
¥
% 50+
=
x
25+
0
HR % - {=)
B9 PR FA AR 02K T L A HIR B DX A0 Ji s L0 IX g
SN B ER R

DL 7 DI A J] TR AT 55 Hh i T A S g i
RyAR R, HEAT 2 (R ek 1S H R
Fefih 13 4 H paa) x 2 (mfL2ERL. 9G& | FE4:) x
2 (HFLIX . HREG . MEE) = HNEEE R 250
Br, gl i) gl A i . 45 5RGR 6) R :
AR =R B, F(1, 55) = 4.92, p = 0.031,
N3 =0.08, Ffil 13 > H w4 ) IE A SO s (M =
1241 ms)f T 1 4~ H 841 (M = 1370 ms),
< W 2 fil Fsf [0 38 I 448 6 1 0 1 T A U1 AT AL X 8
AN JE R E] o LIS RY R0 i 3, F(1, 55) = 45.25,
p <0.001, n2 = 0.45, XF B I FL 1Y I8 B B (M =
1247 ms) M TFEAHEFL(M = 1364 ms), FKAHK
b T R A TR TR R 1L X R
W, F(1, 55) = 8.65, p = 0.005, n3 = 0.14, LR
G I RS (M = 1282 mis) T~ 10 90 g B X ds i
(M = 1328 ms), FBIBERTEE DR AT DXIms, Bk
IR R TR, A AR AN

T 6 HEfh1NABEIKAMEM 13 MNANWIKAIRR
PEAEMBEREMILMREME R XEMENERR

Bz B (ms)
o B A= T L A AL
RS MR EUUREE EeEe
Bk 1A 1393 (41) 1448 (47) 1303 (42) 1335 (45)
Hopikgl [1310, 1475] [1354, 1543] [1219, 1388] [1245, 1424]
134 1285(43)  1329(50) 1149 (44) 1199 (47)

H gl [1198, 1372] [1230, 1429] [1060, 1238] [1105, 1294]
e NES PUNARHEIR(SE), 745 PR 95% 17 X E](CT).

SRS, N XIS JE U 55 ) 45 SR bt 3R
PR B o (1) A [R] 1 L DX I 174 & 44 i
TSUASTE, Xk HR I X e A0 3 44 hn T 48585 8 i
Q)P R BE L HE = B AR T A9 Bk, X W B8 X s
FOEFT= i N
2.4.4 ESZEINEXSHT

SR T E— A R 5 AL 5 L DX S A
I TR NN T2 Bl B AH B G R, FRAT PR 58 4% 1T £L
BT 55 14 TE B 40 ) A0 X s A R AT 55 | DX dk
AT 55 1 TE A 8047 A G 43 B 9 R I FDR
WFIER AT T ZE R HEGE 7, B/ 10), SEEK
FLIR BT 55 19 1E 1 2R 5 DX S8R 1 14T 55 19 1E 1
BRI AR R M 13 D H Mgala7eE
22 2 T AL HIR s sF ) 5 8 T L U] T A 23 5 DX
EBF RN IE B A7 E IEAHE(r = 0.56, p (FDR) =
0.008), FABAHICHIA 2, {fi ] Fisher's z ki [t
B AR R 25T AH DG R 22 5 B . FEIE
FRRE AR T FLER IS (Z = 0.48, p = 0.312) . B4 fL0E
E(Z = -0.49, p = 0.688), KM FLIRIE(Z = 1.03,
p=0.152), BRI LY (Z = —0.06, p = 0.525) U Ff

® 7 ZEEILIRMNESESXEFHIRAESHIRFIE

GESEERS
SERETFL U 55
e i 2 i £L AL
oAy =cN

b VRS o /UG o VR G o

MREE  wEE EREE mEE
IREE  0.231 — — —
I L — 0.200 — —

Fri =
DX 1A gL
SC DB IUN
W oty A TR — — 0334 —
i [AE{ U — — —  0.304

H fAgE IR 0354 — — —
B k13 WL mgp
£ Al — —
% ok A& BRSO — o —

ML wm — — — 0.288

W *FR p <0.05, **FR p < 0.01, ***FmR p <0.001,
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55 %

100r g2=0.169 *

SERHEALIRBIER %
3 E S

(o)
(=]
T

50 L
50 60

70 80 910 1(|)0
S ALETE
P10 B 13 AT st 20 A L IR B 1 5
455 LS9 I 2 5 K B L9 S 2 1 A
St

AT, AR e R T AL UM 55 RN DX R A
TINS5 R IE B R A AH C REO o 25 5%
Pearson and Filon's Z £ 4 & #4213 4~ H B#0L
ZH A T 0 0GR T FL AR I X384 1 T AR 96 R A0S
B A T LR B 25 F(Z = 0.48, p = 0.312) A I & 22
5, HRFABmALYE B &M, HERNG D #
(Z=1.35, p = 0.089), 3% Lezh BLEL IR DX Il (935 14 o
A AL R R AR AT B B R A AR R
Wi 5 4 fb B[] P B84, R A L DX, MR A DX
AN T2 2 2 5 2 58 8 LU

SE 4 T FL AR T 55 19 1E B 2R 5 X340 R R
5 MIER AT GR 8, K 11)kB: il 1
A H R e L RE AR LIRS - = 041, p
(FDR) = 0.048)F1ZAZ TH LR (» = 0.43, p (FDR) =
0.048) PRI 51 T, S8 H& T FL U IE 1 2R 5 IX IR Ak
ARG TE A e kA OG [RIAE A4 13 S H
O AR T PA A T FLARRE (- = 0.44, p (FDR) =
0.044)F1 K FLIR I ( = 0.61, p (FDR) = 0.004) 4
PAMET, SEd& T LR A IE A 35 XA R DE
R W HER W A0S . (] Fisher's z #56 HLA P41
BARAR A S5 ARG R 25 57 B TETE LR 26
HFLARIS(Z = 0.12, p = 0.453), FEAHFLMEEL(Z =
042, p = 0.339), ALXKMFLIRAG(Z = 0.89, p =
0.187). BRI FLYE EL(Z = 0.13, p = 0.448)PUFh 51
T, PR S B 1L AT 55 R IR AN 5
55 1) A R I TE Al R 0 AH G R A T i 2 25 o it
JH] Pearson and Filon's z ¥ 56 4% W 2H 9% 5 B A [F]
M AR R BN 2T R 2k 1A A s
FERE A HRAE | B AL I L RR 25 R T B A C R B

EHER(Z=0.19, p=0.426), BaAIREE . PRI K P
FhAMF T MR BEE 2 5%(Z = 008, p =
0.467), BAKIRAGE . AW AP 251 A9 AHE R
BE SN N Z=1.28, p=0.100); $Zfih 13 ™H
(Bt 2 7 B AR B | B A P RR A T A 6
RPN EZER(Z=0.78, p=0.218), BAAHRAE . 2
BRBEMAMAGTHMHERB LB ELZRZ =
—0.87, p=0.191), PRIRME . PRWE PR AT
M E R B E R B E(Z = 1.99, p = 0.023), XLLgE
TR R AR I DX 3 (A i T A i LR 0 o ke A
FH, A 2 AR TR0 AR AL 5 e 2 2 Ak 1] ) 34
T, AR AR R T DX sl A i A T LR S AR
22 ok,

* 8 TEMILIAMNESS RIBINERAESHIRA IE

HEMHEX
e FLIRAIE 55
L & Wi 4 T AL BT
S H

ER ER EW ER
AREE  mE IRES mEL
Wi MREE 0412 — — —

MR mAL W o B

w A/ *

g Mokl A& s — — 0428 —

i WL ome — — 0139

& A MREE 04397 — _ _

I i 13 4 E T - 0272 B B

A .

% gakg WE OB —  — 06097 —
mAL w0 — 0175

H: *3RIR p <0.05, **3FKIR p < 0.01, ***3K /R p < 0.001,

gi b, FATIAE S5 [ AR S A 4 2R R 3R AT
KB (1) AL R (8 B T FL IR ) A 7 DX
FE P o AR DX 08 L I T DX A T LR 3 ke 3] T
HEAYAE T o A T AL AR I DX B 3R A U S R LA
R AT 2 T LR DI A A0 JE R0 B 28034 45 58 8 T
FLETUN ST AR IE AR SE; I HLAZE 1 FL AR I DX dk
AR % 2R 80 35 R T A T LS L DX (2) B A
AR o A T FL AR 53 R R A A s 1) AT
FAESE IR e, 7556 R T FL AR rh IR I DX 2 A
TSR, SN TS R AR . Pl gl
Xof B A= T L 45 20 2 T L A HIR B DI oh J U5 B 55
-5 e e FL UM SUSOE ARG, H A AL Y R
il DX IR 1 285 o % T AL IRl S8 TE A 56 H
TEHE i 13 A H BB L



% 6 1Y T W % WFLAKRE PSR TS5 R A T X8 57 A5 1 R R DX Sy S 871
100 R A= T FL BRI
R*=0.169 R*=0.183
° =
90+ o . g
°© 5
é
80 -
i
<
;% 70} >
g
=
B 60
K100 F _
E R2=0.192 R2=0.371
# ° =
‘DR 90 | o o m
5
=
80| §
° <
70 - )
60 . . . . . . . .
0 10 20 90 1000 10 20 90 100
XIBAH R IER /%

BT B A0 AR G ok 5 R TR 1T AL T 25 L5 1T AL HIR I DX 30 J 1) T At R ) A S B

3 Bihe

BT T 1A AR 13 A H P
TR [R) 27 R0 B AR N e B T AL DI 4 A DX Jag
SRR GTRL, 55T LA BE RN L X U0 R
I AU AR N A AL R R RS e . BT ER
37U R (1)2AZE AL PN S8 = s A
T2 fib e (B) A 1 R AR Hef 13 A A m9 gl R
IR H A 5 ) 22 BB A%, (R[] 2 R B A= N S5
Z5), Bl 1 A e R RS AR
BN o (2)%F A T AL DX Il R4 A DX S 4 ] (e e 2R
o 3 W 30 L) 9 P00 S 80K v P AR TEAL, T DT
FLEBLF N T AR AN TR A2 B BRI 25 . (3)IH
FLAZR FE RGNy, HIR I DX SR [ DX 1 T 4%
F P X 35 4 1 (regional asynchronization), HA&
LRI Ny HEfh 13 D AaSH A AR 1A H e
T P 0 R AR DS e B B At 2 1) AR B
N M 13 S H B P L XA
WA 03 BRI, HAON KN T4k 11
F A A 32 PR T DX S A B 1 Sk 2 R B A
N o (4 MR I DI E T ALV e A A E AR R ) 2
AR« 78 DI R0 1E A 38 5 58 B T LR
STER R IR S eh, R g8 mt 13 A
{14 B 1 2 7 20 2 T L AR I 2% 0 °F PRAT: 55 1 U1 I

SR AFAE I 25 IR AT DG, ELIZAH 56 2R 500 2 K T4
13 > H B8 2 AE AR L AR R R AE G R
B, A DXIRAM RN TE 1 5 5 50 8 LU E R R
(AR S A3 R, L BE R 2] 19 24 B 17 B A RN GR
Tl FL R B 25 28 T PRAT 55 9 R 00 1 0 R A7 7F 35 1E
FHOG, HAEEfL 13 A Aok 20 7 2% 1 FL IR I 4%
P BRI OC R B KT 13 S H sl 478
AR TFLIE B A5 T IO AH G R A X B2 3R, 1
AN BB Al B PR AS J2 DAL 1 FL 2GR B 3k 3 K AEAR
PEOR AR 1 BT LR T — A LR B R e Y T
LB TP T, SR JE Sead — N ik () 3T 7,
e 252 IR L HIR i Ay o ) T FL R i R T L 3
SRS ETE /A

ARG — B, #fh 13 D H ek
2 B AR B AN K T M 1 A H R A, X — 4
SRR 1A H M R R] 2 oA 2 LR 2GR LR
BNSERGR B RAEMR, X P A2 A i v ) <8 S
— AR A, AR E LN SR e A
Bl H2 M g 38 s R, fEX — il AR, BRI
FEAT BESE IR T4 il st [, -t 7T e 32 M vk B0 B R,
SR W LR VR T, T RE IS L HE AR 38 4 5 (L
Hoxd B b B i) o 1N, Sugiura A (2011)2R
S HNBEAT 55 58 L EMRT 2 A 00 2 49838 3 1 1 £ L
T PRI (A X B S, K BRAE R B



872 1N B

L

55 %

T LA SR T 208 4 N fLAg [, w2 i fL7E
e A AT AZANAS O 380 ) S 0 T T RN AR R
0 DX 5 e BB A DA AR 35 2 5, RIS £L
AH O B 17 719 R0 i S A 2 28 0t a] BB X T AL AR
PR o A SIS R AR A 3 LA IR
BT R & L (Alzueta et al., 2019; Bortolon &
Raffard, 2018; Devue & Brédart, 2011), 454 X LEHff
I, BATAR AR TR — DA . ZI7TH
(R A . BARTEABIESE 1 A A it 8] 38
AR VLT LR GTEOR B RAER, 35 B AERY
TR, HIX TR h TR AERHA B B iy — L8
R (ER D AR 3 [R) 2 22 8] 4 b R 22 | 4 i o
L BRARZ A 22 e il B 22 | 2 fh B i AN B8 1)
P s, WRIERFP LR S 2500, iR R
HEAT R o A 4 b S (9, — Dok . g
M OHESE), ST EABC A, Wi i B
JURFZ /N Sk ) 206 B2 i A At 52 R8s 3
e LN EULR Z )5, BT ik 2 HE R RE,
Pt . Ptk, sEASHIFSEIT 7, AR M 0
NBRAE AT A5 ZRLE Ty 1 . AR . 2
[i] 1 f 5 2R AR, (H B B R0 aIE RN 25 R mT U4
T L 20 B2 1 185 o B AT BB — A gk < R i
FFAERE U i < BRAZ

WP AR, TERER kg i,
e ORT T L %) 354 n T N A T SRR AR B T
FETE, Bl 2R T L DX 8 DA B X 34N ] R 5 24
kAL, X5 —E(Megreya &
Burton, 2006; Ramon, 2015; Sandford & Bindemann,
2020; Visconti di Oleggio Castello et al., 2017).
Sandford 45 A (2020)% FH ML AEAMT 55, A BABEA
Xf T E N7 A T AL A A BAE B R R 1Y e B T
BA A T AL, 3 W AR 2 B T X T LA R AN T 4
%, Visconti di Oleggio Castello % A (2017)>k F#
AR RS, KIS LI 1E 7k 2 8 B (R
BN ) S B, BRE FRV A T AL A% S A
JFPE AR AL, L IE ST 5 B 7 S 1 L ) 2 g I 2
S ORI E TR, R AR TESR S B A T 5%
{10 [ BNf 07— e R BE b4 sy 1 AT 3 T L i R
0 )1 gy O by A e 2 VA DR SRR R ST
BB, RPN b5 2 1) OB AR T L B AL BUAE
B (Cassia et al., 2009; Harrison & Hole, 2009; Kuefner
et al., 2008; Wang et al., 2019)FI4F1E{5 5 (Tanaka et
al., 2004; Wang et al., 2015) 1)U #1 ZAL T 4% ik
BODR AR AL, X RIS RTE SRR E
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Abstract

People recognize familiar faces more quickly and accurately than unfamiliar faces. Previous studies found
that both holistic processing and part-based processing play a role in recognizing familiar faces efficiently.
However, familiarization with faces may not happen and be accomplished in a short period of time for both
types of processing. Few research has focused on the progress of familiarization with individuals' faces in real
life: Did it reach a ceiling-level of recognition in a short period of time (sudden change) or over a long period of
time (gradual change)? And what role did part-based processing and holistic processing play in the recognition
improvement during face familiarization?

In the current study, we recruited 57 undergraduate students, 30 from one class (Group 1: 20 females, Mg =
18.4, SD = 0.8) and the remaining 27 from another class (Group 2: 18 females, M,z = 19.2, SD = 0.8). They got
along with their classmates for 1 month (Group 1) and 13 months (Group 2) of daily interactions, respectively.
Three delayed-matching tasks (Whole-face Learning, Regional-part Learning, and Regional-periphery Learning)
were used to test the participants' face recognition performance in part-based processing and holistic processing.
The “Regional-part” was an eye or the mouth, respectively. The “Regional-periphery” was a face with an eye
masked or the mouth masked. In each trial, a fixation point (800 ms) was presented at the center of the screen,
then the learning stimulus (500 ms) was presented with the specific part (eye or mouth) at the fixation point
location. After that, four whole faces (5000 ms) were displayed on the screen after a blank (1000 ms). The
participants were asked to choose the face with the same identity as the learning stimuli.

Results showed: (1) The recognition performance of familiar faces improved with the increase in
daily-interaction time. The familiarity effect (the difference between recognizing the classmates and strangers)
of participants with 13 months of daily interaction was higher than that of participants with 1 month. (2) The
recognition performance of familiar faces was higher than that of unfamiliar faces in the Part Learning task and
in the Part-masking Learning task, which indicated that both the part-based processing and holistic processing
were enhanced by familiarity. (3) With the increase in face familiarity, the performance of the eye region and
mouth region showed regional asynchronization. Participants with 1 month of daily-interaction time showed no
familiarity effect in recognizing the region of the eye, but a significant familiarity effect in recognizing the
peripheral region of the eye; and they showed significant familiarity effects both in recognizing the region of the
mouth and the peripheral region of the mouth. Participants with 13 months showed a familiarity effect in
recognizing the region of the eye, and a stronger familiarity effect in recognizing the peripheral region of the eye;
and they showed no familiarity effect in recognizing the region of the mouth but a familiarity effect in
recognizing the peripheral region of the mouth. (4) For unfamiliar faces (» = 0.412, p = 0.024; r = 0.439, p =
0.022) and familiar faces with 1 month (» = 0.428, p = 0.018) and 13 months daily interaction (» = 0.609, p =
0.001), the performance of recognizing the peripheral region of the eye was positively correlated with the
performance of recognizing the whole faces. For familiar faces with 13 months of daily interaction, the
performance of recognizing the region of the eye was positively correlated with the performance of recognizing
the whole face (r = 0.562, p = 0.002).

The results implied that familiarization of face identity was gradual. Familiarization promoted part-based
processing and holistic processing. The improvement of the holistic processing preceded that of the part-based
processing. In addition, the improvement in recognizing the eye region and the mouth region showed regional
asynchrony during familiarization. Familiar face recognition has eye region specificity. Holistic processing in
the eye region plays a key role in the establishment of memory representations of familiar faces. These results
suggest that Regional Asynchrony and Eye Region-specificity emerged during the familiarization. New
knowledge for understanding the mechanism of face memory representation formation was provided.

Keywords familiar face, daily interaction time, eye region, holistic processing, part-based processing





