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TR ST N B LA AR IS IZ I G B v A N TR, RSB LR A= T AL L SR R
I AL (ERP)ELA, FE45E FHARICIZ(Dm)FE AN B FHAI S, 87~ By BEiy Loy A kiC it . ARk
s RARARRE =28, LUHARICHE SHI405 shH) ERP 2257 94 012 Dm R0, DAARYE)S 8 5 AH4k S Y 22
S NN ECIZH) Dm ROV . 45 R W], WEHCIZR BN 400~500 ms Fi b 9 X GE [ 9 Dm &40, A HES Bk
TR B E R B RS I T AR, i Ak g A2 R B 400 ms HF AR T X IEE 9] /Y Dm AN, AT RERBE TICIZ &R
GEXHIN TR {5 B A g B icid B o gt e, R Z5d Bt in T s s A ssiC iR R, RS A RERCA
R R BT R, TR HE A AT 1) 5 8 B 0 56 b A R RE ™ AR RIS PR IO R, (LA A7 (9 Ao

FAE AT BEfh & ol 1 ICAZIR AR, AT A2 N B T AL g2

P BT FLFFIA; 2 ; Dm 2400
B842

1 HiE

TAT AL AR H o AR T v 280 38 31 ) — Al
o P, O XA AR NS — T E DR,
X T ANS NZ A2 0 1 JE A
VER . MR IETFLICIZ EmeIok B T FLJSIAGE &
MIBFFE, XS R, LA IAAE B2 AR fE
S AR 2GR AL, B ORAF A T ALY S 3h B
R, QX AR BE T REIA B 2 44 Bl T FL R B 1
SiR ) B2 Uk L S (Bauer, 1984); 43 ) i 4L 5 bl 5
1) B bR 44 F I i CAHDCECH — Uy, X% H b4 7
PEATIE 2 AR A AW BT E shmfL 5 H
b 44 702 1 SCTC BT B9 # W (Young, Hellawell, &
De Hann, 1988; Striemer, Gingerich, Striemer, &
Dixon, 2009)% . X FhJC & M A9 T L A A LR R
1 N B mTFL-FR A (covert face recognition)

A Ethat 90 4FEARTT 4R, F/FAH & H {7 (event-
related potentials, ERP)¥; A FF 4 i FH F 1 FL A /Y
AHORAFSE, FRFCHAN NN T B A I 25 4 fiE . X 8k
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WG A T 5 M BT LA AR S P ERP 847
HITFIBE I H) ERP 8y . 4] ERP W 422 id it
Ry A 7 e WL 3, RIS 5 Z iR DL Y Tl
LA M, H 5 T LR X i | 277 A — 1 i
AL, XAEENRE)SE 200 ms JHG, —BAE
230~280 ms A7 M (right) B % bk 8 B K qE, R
W5 E WG HeAm 44 5 N250r (Schweinberger, Pfiitze, &
Sommer, 1995; Schweinberger & Burton, 2003;
Schweinberger, Huddy, & Burton, 2004), i 77
K, HRAAHFLAH L, 2R LW n Y R
N250r (Gosling & Eimer, 2011; Eimer, Gosling, &
Duchaine, 2012). FH TIZaUs A AR, H
EZ A RS [ €= SN PN [ L S e S
BREJZ, P iy 2Rk 1 e o K J2 vh
T ALICICRIERTE . M3 ERP iy F 5 R BTE
400~600 ms, H55H] ERP WisrA & 564 A IH 1
R, ASAEE A E AL L, 4 (famous) 1 £L 2
SR — SRR IR, H A I B Tz,
TE iR M5 R DCE A A B, BIF 9T B s HoAir 44 R
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P600f (Schweinberger et al., 1995; Eimer, 2000;
Bentin & Deouell, 2000; Gosling & Eimer, 2011;
Eimer et al., 2012), H TiZlmB 20 TR TIX,
HEA M e, 5 7EiR 80 % B P600 i
IH %% N A & K B A L PE (Boehm, Sommer, &
Lueschow, 2005; @il /5, #XHFEZ, 2006), HitE
Al fig R T 4k T AL IC A2 RAR TS Z 5 MiC A2 52 5L
U i

b AR P B T AL A B B 5 2 A T A 4R
By B, g A A4 O 1212 B9 PR A 200 TR B,
G2 X5 BB 0N T, W BOR X i L i
SO A O BN O o PRI — 20 T PN B T
FLARA R g% N THLEIA By T4 m i Rz 4 .
AIF 5 4 A A 22 LT B — > AU 8 O AR 4R 0423
7 (subsequent memory performance paradigm), %
J X — AL 2 2 R g% B B, B S bl 2 AR
FeAR L R > SRR P M 26 B, SRS AR P Bl
J& T2 I g6 45 SR (N PN TE A 55 4 158 R 2 2 I H
AT A (B 5 iC A S REJE 8 R), JFRITAR AR
S TE G sk A v B A G 2 22 5, AT TR 44581
FZIE BT R A TAL] . RIS K
g CRsE, Bl s A iC AR I B 7E s ) i # vl
SEFNE) ERP MR b BE S 352 05 09 00 H 5O G R AR
(Paller, McCarthy, & Wood, 1988; ¥&E =, K,
THILL, JEIEBE, 2004), AFFEE X AN 2E FAR A <AH
02500 B “Dm (Differences based on subsequent
memory performance, & THHAKICIZAT MY 22 5) 380
N7 TR AL R B T 2R Dm &N, EE
FITERNL S 400~800 ms f¥ F 9T [X (Guo, Voss,
& Paller, 2005). (HLAFERF R 5 2 0 Kbl J5 A =il
W H 51050 B 78 g i i 2 10 K G sh 22 5, JF
DL AR i A2 s D3 I8 B R 1% 20 0 4 S v R B,
SR NATIXT 28 7 3k i =1 — g P e A TR R IR,
A7 865 B AT BETE ELH2 A0 10120 56 B L
K, HEWERA LR H CHA X X LE B IglZ,
HEAMTH SN F AT — L4 8 AT 55 A, EDN
FactZ G, I8 ENIAEICILTE Bt F v i R ki i 2
5 O EFEE?

VIFEBE 5T 0 >R TRl 56, DAAHZR S 3h 5 oK A
I H Z 8] 1) Dm USRI BRIC A ISR 1) i i
AL, AH P A 25 SR I AR —F(Paller, Kutas, &
Maye, 1987; Paller, 1990; Friedman, Ritter, &
Snodgrass, 1996). F¢ G, 32 2AE TR HEM0 46 h
RAG B RN S A 58 4 W T N BRaCAZ anJa s g <4k

i e SEBR b, AR —AS A2 g, 28
12 323 A2 2 [a B P A AR B9 A7 SR 72 A AR FH (Voss &
Paller, 2008), K F 5 3 £ AN A8 BB AR 5 0 46 A5
Ak LN BERISN Badts, Mz X o A PR
[F AN Tk #, BPAhSictein T, SZReE A =
PFREIICAZAT R NRIECIN T, XA A
EPREICIZAT R, MRS . A RS BRIl
1CIN 25 [R) A AE TAR A — AT e vy, 8B 2,
Q] 78 0 55 v 43 2 S A1 S AC A2 A R AN A i HUR R
TN ]SRTRE vy || IR

Schott, Richardson-Klavehn, Heinze #l Diizel
(2002) & B3a) T #h 28 55 HEA AR 45 5 1 T [ B 46 75
X, AE— DG rp [R] AR A 02 SN PR
a3l ke 2] — RPN 85 HE AT i AN
D5, SRS 2o i) ok 58 i dn) +, AR AT,
SRR E B 28 — R R 52 iRl T, b AE S U [l
ISR R H 22 T W B, MRYEANE LB i i 1] 254
=7 2 R o AR ARCAE i TR AN 2E, R
FIWriZ IR F 2% 2 B « AHAR IS sh (2 iR A E,
RLBi 5 A0 Wi 1R AS 2 ok F 2 20 B B RTRE 4 i
TR iR AE, [l IS AN SRk A 2 2T By
BO=2, 45k, M4kic T HiB kM) ERP FE
600~800 ms X LI K 900~1200 ms £ 4 IX H il
T E B I E W, AR S 2hI H 5 & 1) ERP TR
200~450 ms HORTHIX U EIC U H BN g [n), &
N VRSP AT VA o N ISR 2N AN S N P38
5| RS T N B IR A2 5 A B AR A A S i i AL
il 5B, B 4 A TH L TR 7 A AR 2R
AT ELGe 7

FET T ALRE A R, FRATR W B B 138
TE A5 K Dm i, DARA A T FLAE A RO R,
I EEAE — D55 v 43 2 Ah AR A2 RS 2 B
N BICIZIR S, AR5 X H g At o 2 A i T
AT AR b o SR I RA AR L B 22 e A
HAT TSI, Hid IRl 2 A5 > i g
B, A BT IRATH A b T LIS A2 TR UL o
FET AL, 38 8 70 A T IO X P G i L
A1 47 Bl & . Rivolta, Palermo, Schmalzl I
Coltheart (2012)% &3, 5% T 45 75 FI B4 55
&2 /ARE 2 FIMNAH L, 38 1% 24 75 AT 55 (R 25 44 T
fL 5 P A T AL R S R, SR e 3 44 L)
e R I e 4 TR AL 2R DARE 28 35 A P T L P A
G 1A, Voss, Baym Fil Paller (2008)% H TG & L
(97 AR FET R RS2 T e PR EAE R, REAETE
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1E 5 7 AR AN e A2 B O IR B N BRI T
R o BT 2R X 5 FEA T AR E B P IA DU 56 50 e PR
WS, BUGEPEE BT A F BEPEOY, FAE B4
HAGEE, BIEHRIEdE T X0 2% ) B BoR e 15 B 42 H
R AMEEE, HPEst FUR B T mi B n e, o
R BURE E B, Ea, BT,
P& TR ARAAN R 2 T b 1y, G5 Rk, 1E
BRI 56 v, R 0T B B A ME B SR AR T S IR
H A5 B B A ERG 22, (HAEIB 2E A ge b, 5 I
T YA MER 2 S T AR AR R . X U IR
PEFIARIEOLT, =477 A 0 1100 T W 1k 2 4t s B
IREERR IHI H A, R B R 2 s i
] FAFAE, 130 P B 12 i LU AR . ALt
FATIELE Voss 58 N S8, RPgRsese S mfl, 4K
e AT A PN g, L T [ A 2 3 ) R T
LA —sk 2z R BB — D W I, Gk
AN AR 0 UL Y, A 25 g i — A, 2
S 1128 A e 25 RO 75 A 2 > B B B 1, AR
s PR IR 2 28 X2 2] B B AR RS E A T 40 28, Bl s i
FEIE R0 Wk B 8 SO MRARICAE™; Bl S BE £
ELTS R A5 I 0 e SO AR R 3, BiliE AR o £,
B0 56 v e 1 S R LA R S I Y SR < AH
N TR

— AR, FEBOI TR AN TR R, g
%45 SRR (Tulving & Thomson, 1973)FiE# &
I8 T 5 (Roediger, Gallo, & Geraci, 2002)#51A K
Gty 1 77 kg T Bl S 52 R N DL SO Rid B
1975 2o PRI AS [R] 1 10 A2 B B 7R W G200 1 6 A (]
FICIZ % n T, BPAS [ 5808rE A A B in T s st
FAPERE 225, NI B0 Jm A S fil B Re w AR 7=
UL PR B e A S AR TC - A 7 R
HAREL, AR EIXS A Y|/ A 55 BB =4 T E R
FSEIA T A — S BOAT BETE 7 ) B BOAR A A
2l T, PO B S T . P, dEatia
TEFFIA I 55 43 &5t A AN [RlC g 28 8 5 A THE 5
B B B s 2 A N TAZ A B B I E &R

TEAHr R, FRATIEARLR S 2 5 A e 7E
2 S B B 25 A R N BRIEAZ /9 Dm RO, PRI
PR 288 T LA D 2o R v A PN R I, (H T fig
X AR S5 A me i, RIVER 52 A B RN o i e
R g E s T8, (HETEETA BRI, i
Ty W B A 30 B AR o] B9 1E IRk, RO 5T
IR T, X T M2 AR T X N RiCAZ B Al
. SN, WAIEAHGRC A S A4k S TE SR

ik B 1) ERP 22 54 A ACTZ 00 Dm &8, o4
XIS FLE N B B2 v AR e e £, (HRTE A =
PR, R &2 o R B 4528, Rtk
TH FEA R BCE IR EAAEE 2 5, TR AN
ICIZHYI AR AR o ZSLAY FEBTE AAE I vt R
Aid, 40 Duarte, Ranganath, Winward, Hayward Al
Knight(2004) % I AE B AAEA W R, 45 G105/
B, ARG 645 R g % A B 30T 23 AT 4
G AHARE A AR IE =28, DAARERICAS FAH
AR NI ) 22 SR AFRICAE RN, T LA AH 24 0 T8 FAH
Ak LI 22 SR AR EAMERN, I K2 B Fh &L
TEM 25 FHRAFTEAS 22 5% o S5 a HR A, FRATTHim,
3 3 38 1B RN DU 5% 7 1 AL AR A 1 N B 5 A
LR Dm RN WA TE 22 5+

2 IR

2.1 #ik

s HRA B, Kb Bl e N, LA9 A,
EIRTE 19~25 B 2], H AT, e e s
EH, BARMRRRE, Jo/™ Ll A g TE E
AR Z i 2 908 B Y, R T, AEAS R
Ja#EATE LR, 0025 o5 AT 4 — o Hi
2.2 ¥

384 skE@ImMILE R, Bk, BRKRNHN
8.01 cm x 8.01 cm, LN 57°x5.7°, fifi Jil
Photoshop Z=BRkA& . &40, TG4 EREME, W
BT s, SR HedE . ARl 20 58 7 it
AL PERE XS, 36 192 XF, SRIGREMLAT L 3 4, &
4 64 X, HEXTE R bR AL— 5k 75 2% 2T By B S
FEDN G B B, AR R TR B S B, Pk I R v (]
[RE27 1 cm,

1L 1)

23 ZEERF

PR AR e E T K B, BRI AL
FRE R IS . R AT SO B, B B
80cm. LHIL 3 A2E-MEGd, FAMRE = AFr
Bt (D)2 BB wlial0 g 5K i FLaE 70 51 40
B ER AR, oA R AL YRS R P S R
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AR AZ L 500 ms, FEKEFEAST)N 1600£200
mso () DAENLEYEL: BRAEh Rl 2 —A 3 £ 4K
Boer, Pl 1 b 3 B, EoRAH R
Koo (3)IHBEFFINBY B A3 XF T AL IR B, ik A
R B 2 ) B TE L, 0 SR R K T L A L
WAL ORI — 5K, SRR A B, R
AR . 2T R 2000 ms, IST 24 1800200
ms. Z580E B BB F B B R, BIAfR AR
4 PR 1 O A 20 B B L 1, A, D
I FE A, IR T T L A A E R
SPAE, PO T A e B A R RSP A SR g
ZHREA LR ], BT, 4SSN T IE
KK, AL RPN D . A STk
B B R SCHE . SRR P i Presentation
0.71 K 4 g i, 2 5% v fff 1 A9 #8625 DELL
Dimension 8200, H W /R#8/2 15 5 CRT, 7 HE%EN
800x600, kil Hr 4% 75 Hz,
2.4 ERPs 8yt F

K Hl Neuroscan-64 T Jifi B >R 4 70 #1 & 48 Fl
Ag/AgCl FAMLIE, 2kl k2= By EEG. HEHl
PLE R 10~20 ¥R REE, HiFE, LISk
VBN S5 TR A BE, HeHh 25 7 Fpz Ml Fz i 2611
s, ZZRHE . M 2 ERICFEEERE, W
ARAMI Y 2 A s AR IC S K OF IR H o 8 % A 3 Sy
0.05~100 Hz, A/D RAHE2N 1000 Hz, fisi RS
R A AR Sk B Bl LB /N S KQ.
25 HFEHH

PSR 000 256 e A TR O e ) 4 AR 2 ) o B
I G 5 A R S Ty A W | BIE R i abvivt 2 @ =111}
LIS Wt i ARk SE 8h, RiaEBErpkdE TIH
T FLAEL S R A T G ARk aRie, Blaa s rh ks T
5 1H T FL X 7 438 T L L R A T A 0 e v gk
T LB A W X — 3 I 5 iF e B
IE, AMESHr, BARILE 2,

BB YERTE: .

Fgkitt s | IR R | L

w3 | il | EEA e P U] s
wke [l | IR L P L] s |

K2 o o A

Xif 5 > [ BE A A A I S AT AL - 2 4k

BH, A3HTE 1 -200~1000 ms, JH-200~0 ms /F 5
LT IE . PEAAZIR . ARSI S Oha i 55
PIWeHERR, HEBRARUE +75 nV. B B8 2 Ab B
RN ZLREAES S5 . WFH4RIC A . A4k )R SRt
Ykiaic =2k H Y ERPs #E1T4r 28800, A 2
S 99 1 SR FH 52 Dt 7 2553 B o B8 43 B fi
SPSS 10.0 KA1 7,

3 AR

31 fTHER

FRAT 43 0 RE 2 20 B B A TA B BB A B g I
Frep R R E A U7 2200 i, A5RRP, RN
BB, BB 800 3, F(2,28) = 9.40, p =
0.002; Z @ WKW, 25 FERM MLk ICAE
R RIN A A R I A A R Y S R R E S S T
iCAE vs AHAK RS 3 p = 0.05; AHAKICAE vs FHLE LR
iL: p = 0.004), AHLES 35 A4 IC Z WA AE
255, HIVTE SO I B oK & B0 200 T LR 33800
WA, X2 > By B i g st 43 A o oA & BAT: ] 3]
WA Ry 2Ese . IMERTSE R R, SOV A 48
HEOR% DAAIE S PN Ba 2% 10 T FLR 30 8800 1 47 7E (Hert,
Porjesz, Begleiter, & Chorlian, 1994; Begleiter, Porjesz,
& Wang, 1995), XIS O AT s A % 3P A=
1LY 3 oz, [H A & IR 35 R 8 8l i B A
TR L 22 ) d 25 10 22 S b, PR O AT B O 3 A [] )
W BITE S 2] B B ERP 25 5%,

F1 BEMHMITHERIES AARER)

IR BRI ()
BB A 3 FIA
AHAkICAE 559(27) 1201(50)
AHYEJF 3 561(24) 1272(65)
LTS 577(28) 1292(66)
32 ERP4R

RO g€, =28 T AL BER AE AL IX
(PO7/PO8, P7/PS, CB1/CB2) % ¥ 4% 7 F iff L A%
N170, 5 AR A A = 2Rz 1) Jo B e 22
St B AWFFER I, N170 H A — % i FL AU
ERP Jii7y, BU5 AR FLRIEOH e, T LRI
X5l — R 7, (Hizr 5 mflricie
T34 JC EH 3% KK (Gosling & Eimer, 2011; Eimer,
et al., 2012), PAILA SCXHFiZ AT AT . BEAb,
FETI X P8 AV &bt R & A I () N250r, 455 Hiid
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ST, BT R T AEA O K 2 i fLid s R
TR B3, 1 BE A LA WSS iR, BOm e 2
By BEAS AT RE 7 A T FLICAZ R AE 300G o 454 mr A
P BRI 8 1 EAZ A F &I 5T (Schott et al., 2002;
M5, 2012), [FEHARYE Sk fe oA 5 AR AL B 22 1] 1Y
KR, RATERGRTHIX (FP1, FPz, FP2), #ilX (F3.
Fz, F4), FX(C3, Cz, C4), TilX(P3, Pz, P4)
FIFLIX (01, Oz, O2)i#47 53 Hr, FHAKS AT 1] Be M
300 ms JF4G, %5100 ms H— Bt EE, HF 600 ms
JG H) ERP [ @aHphtase, Wikt 200 ms
— AT B, X 2R ERP P 0 i B
ST 3GEAZ2E0: ALk AR/ Ak S B/ 4k
)3 (B ERE NG 2080, FERES
TEAZ I A I RN B 38 BTN .

GERFEW . (DRGE X . 78T I ] BEY A & 30
TCAC BRI . (2)FIX . HAE 400~500 ms & B
ICAZZE M FERU, F(2,28) = 6.09, p = 0.006, 2257 F
BLRIAEAALR A ) 5 AR 2T H Z 3] (p = 0.006),
Ja shifs & 1% ERP 2L e o Tk ml . (3)H (X

HAE 400~500 ms K BICIZER ER, F(2,28) =

W6p—OM6§#£%%ﬁme% ST
ZIH(p = 0.011), JA3hAEAN ERP Z HSICE Ry

M, (AKX : 400 ms FF4A A AR ] B A& 20
Y2 BYICAZZE ) UM (400~500 ms: F(2,28) = 5.30,
p = 0.014; 500~600 ms: F(2,28) = 5.32, p = 0.018;
600~800 ms: F(2,28) = 5.02, p = 0.018; 800~1000 ms:
F(2,28) = 5.25, p = 0.016), HEZ@EILKEM, =57
FEAAAE T AR 4R 10 A 5 A 4k )5 sh it B Z 73] (400~
500 ms: p = 0.032; 500~600 ms: p = 0.051; 600~800
ms: p = 0.040; 800~1000 ms: p = 0.014), FI -HAH
0B &M ERP LAk IS 8 iE i o 1A
Pic 5 RAE 500~600 ms fFAEBEZF(p =
0.028), FI MAHAKICH 175 A ) ERP 2 LU AHZR R IC
O IESE ] L EAl, 7E 500~600 ms Zbif 77 AEE L2
RAVFI I B A2 BAE, (AT BAARN R B, 3X — i ]
FRFIN OIS Z (B () 22 57, (HZE M Fa AR ) 25 5%
B R T e A ML A . (S IX: e A I ] B
IR & B2 B B RN

WFTATR, #hRic4Z Dm &% LIABAKICAE FIAE
4k JA shZ (B ERP 22 5% A&, TN EIC1Z Dm &K
Nf LIARAE S Sh A4k e Z [ 9 ERP 25 5 UK,
HLGIT L5 R, o AE T 28 RRIE 25 S5 0 1m) 1
FAEEWEMZ S, mLNRICI, ZERIAE
400~500 ms &l 1 9L X, FHLK )T 375 & 19 ERP ZE LU AH

AkeCH O TUE M, BIUE [ A Dm KN (ILIE 4 75),
T FLAM R IC T2 EE RPN 400 ms TFAGAYTRIX,
HHARICAET A B ERP 2 HARAE S 2h B O 1ESE 1A,

BIIEZE 91 79 Dm &0y (L 4 ).
HilX B Tt (X
- Higkic AT _
B e N
— Hgknse 0200 400 600 800 ms

B3 MR P B BRPs HAE

NBEICtZ ShRdie =15

e . .. "

400~500 ms 500~600 ms 400~500 ms 500~600 ms 2

K4 NEICIZ 55 L2 8 Dm R0 T 1 4

4 Phghes

TEARSLE W, NERGCIZ FE RN 400~500 ms
Birh e X GAGE R A Dm R, BUARAE S 315 & 1Y
ERP 2 ARG L A TE ] . 5 N BRICAZ RER Y
17 7] Dm RN 7E LAEWFIE e B B, AnaiRT ik,
FEAE T DA R 2 R S, DIARYR S 30
HXJjashZ e ERP 225k RENRICIZ. BT
A Bt 2 9 A0 S0 12 2 TR DY Rl 56 v & A (Curran,
1999; i3T5, FFE, 2007), KAl g5 IEpE=4h
S SOAZ IR Y T SE ) Y Dm 3308 D88 s AR T 5
SIORERFUE M Dm & . SXMEMR -2, HA
ABCSE H A I  JE 3l Dm &, I HLk S Ak
L #5 J2 1E FE [ 1fif JE 7 3 9] (Friedman et al., 1996),
BT RER b T A A2 A g hn T AR B
VA 388 2ok 7 B B 0 5 R A B — 00 5 o ] B AR A
A1 AL T AN AT AT H B A N RIS A2 R A O
SCE v, AT 5 M RGCIZH B A E M Dm
% (Schott et al., 2002; #&iBTF, 2012), B4k, Voss
F1 Paller (2009)% HZEUFE 7 7EFEH F Be th & L 5
P B0 A2 G I Y A IX B F o, 2R B ZE S
200~400 ms, T4 EICIZFEIN 600~900 ms 75
A X35 B e RAB P IE AL, A5 R 5 ARSI 7E g
i F b 2 I Dm RO 22 S AL DR 3RAT]
HEM, E 1 Dm RN AT RS2 P BRIEAZIE Rt K
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ki %5 1 %) A S P o ko

HZRWEEM, fEZimrh R ATRRSG TS
AN ISR I TEE 7] Dm %0, MRS 400 ms
Traf, FLEAEFHTX, k05 mALAE S > B B
PR ERP 2L LU ARAE T 20 T L 3 A 1EE ) (W W
Guo et al., 2005; Z/NE, Pk, LR, TEE,
BN, 2003), HEAMFEE IR T LA AR
> B2FE R (Burton, Bruce, & Hancock, 1999), %
RN, AT LA & LSRR BB, &
e ann TRy B, BLAEXT LA v REAE A TR A
Yufith, BJS 7 A X TH AL 25 S AR RAE . X ek
PN FRAE 5 1 L At A B R0 D8 R AIE B ) DR T
R T HOA. BN, i RIS R G
AHSRAYTE SCRVE A5 B o (HIZBIRY = 2241 2GR
FL, HARXFHFLIE BGC 2Rt fhn Tad B 74 i
Moscovitch 75 1992 45 84 42 HH 2 i T 1) P B B p 28
AR, DA AR BRI I iy i R v A2 2
A FE B AT AU R G A R - S R
Gi. BN EE AN BRI T, 25
P -1 H R 48 H A RIS ENE S, ET
BERE, DIIEMKICZ L Buckner, Koutstaal,
Schacter, & Rosen, 2000), P50 A, 7hiic
121 Dm U0 KRG AR X R R TR X, JHorp
XY Dm GO B )RR, TITEIX Y Dm &5
MM (R, SEFE, ZEMW, T, 2004;
WILERAIE, #AiH, $5),2007), PoHilR, [l
XTI FH R R 2 5| R BRI B, T R I A
I XA A #4290 31 (Uncapher & Wagner, 2009), #2
Pk SefEies, ARSI RS A 400 ms AR THIX
TEE MY Dm SN NS TR R GERT N T 15
By H LR, A A IS KA T 2l
) S S e

HZRiWEATR, AT XA LA i
TZPA SR Dm B . Xk, FRATIA AT REIE T b4
FIASTA] o DRI 9R v 22 DR I 4 O B 45 2 BRI
FEGmtt i PR 0 25 SR A T A D42 /) Dm: &N, 1
YRR, FRATLAAHAR ICAE FnAH AR JE 2 Z [A] #Y
ZSFRIAT . AT UEFRATAYHEI, FRAT RSN
X AHARIC A R AR C I H 2 [ i 25 5 64T T 25
Gt ordr, HE5REY, AN ERE RN AE
200~300 ms MY ZEHTAR X (F(1,14) = 4.68, p = 0.048)
DL 400~500 ms B4 X (F(1,14) = 7.06, p =
0.019), iCMEiFE AR ERP B RICHE KAt m, H
KERITE 500~600 ms [T X FIRL X (T X : F(2,28)
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Neural Correlates at Encoding of Covert Face Recognition
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Abstract

In everyday life, we encounter familiar and unfamiliar faces in many different environments. Many studies
have demonstrated that face recognition is in fact a complex cognitive achievement. Although prosopagnosic
individuals are severely impaired with explicit recognition of familiar faces, there have had substantial
physiological and behavioral evidences for “covert face recognition”. Many evidences from event-related
potential (ERP) investigations of brain activity with healthy participants have confirmed that covert face
recognition and overt recognition have different neural bases at retrieval. But at encoding, the neural distinction
between covert and overt face-related encoding processes is unknown. A powerful method of examining the
neural basis of encoding is to measure neural activity during the study phase of an experiment and then to sort
out these measurements according to subsequent memory test performance. ERP experiments employing
intentional tests have typically shown positive deflection of waveforms recorded during study of faces that are
subsequently recognized, comparing with waveforms recorded during study of faces that are subsequently
unrecognized. The deflection is called “difference due to later memory” (DM) effect. However, DM effects for
covert recognition in incidental tests have not been consistently observed, owing to methodological ambiguities
in prior studies which often compared incidental tests with intentional tests. In fact, brain activity in one test can
reflect not only covert but also overt recognition. So it is important to distinguish covert and overt recognition
for specific episodes in one test.

An experiment was conducted with subsequent memory paradigm and novel faces as stimuli. ERPs were
recorded while participants were studying visually presented faces. The ERPs were sorted by whether or not
participants would later recognized the studied face in a forced-choice recognition where two faces (one studied
and one new) were presented concurrently, and by whether or not they would indicated that the choice was
remembered from the study list. If they could not choose a studied face, subjects were encouraged to guess.
Study trials from which the studied faces were later selected and remembered (remembered trials) were
compared with those from which the studied faces were later selected and not remembered (primed trials), in
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order to measure the ERP difference (Dm effect) associated with later overt recognition. Primed trials were
compared with study trials from which the studied faces were later not selected (forgotten trials), in order to
measure Dm effect associated with later covert recognition.

The results showed that comparing with forgotten trials, primed faces were associated with more negative
waveforms at study over the frontal-central electrodes during 400~500 ms. This negative-going Dm effect was
distinct from the positive-going Dm effect associated with later overt recognition by virtue of its polarity and
topography, that is, comparing with the primed trials, remembered trials were associated with more positive
waveforms at study over the parietal electrodes starting 400ms after face onset. We suggested that the
negative-going Dm effect over the frontal-central electrodes could index the elaborated processing of encoding
information into the perceptual representation system, and the positive-going Dm effect over the parietal
electrodes could index the processing of encoding information into the episodic memory system. So only the
stimuli which were encoded into the episodic memory system could be retrieved consciously during a later test.
If the stimuli were not encoded into the episodic memory system, rather, they were encoded into the perceptual
representation system by the elaborated processing, then minimal activation of corresponding memory traces

would be triggered during tests, which could give rise to covert recognition.

Key words covert face recognition; encoding; Dm effect



