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Abstract

Objective: To investigate whether the eeg components P1, N170 and N250 in face recognition can
accurately reflect the ethnic characteristics of faces. In this study, an experimental paradigm spe-
cifically designed to detect the ethnic characteristics of faces was designed to explore. Methods:
Thirty-one college students were selected as subjects, and “average face” was used to highlight na-
tional information, and the deformation degree of “average face” was changed to manipulate the
judgment of the characteristic information. Meanwhile, eeg and behavioral data of the subjects
were recorded. Results: The variance analysis of the reaction time data showed that the main ef-

fect of deformation level was very significant: F(6,174) = 25, P < 0.001, n; =0.46. The participants’
ethnicity had significant interaction with the target face ethnicity (F(1,29) = 8.7, p = 0.006, and
115 =0.23). The eeg results showed that the amplitude of P1, N170 caused by homologous and

alien faces was not significantly different ¢(30) = 1.70, P = 0.09. ¢(30) = 1.87, P = 0.07, and N250
amplitude difference is very significant ¢(30) = 2.84, P = 0.01, d = 0.47. Conclusion: In the early
stage of face recognition, components P1 and N170 are not sensitive to the ethnic characteristics
of faces, while N250 has a good ability to detect the characteristic information of faces of different
ethnic groups.

Keywords
Face Perception, N170, P1, N250, Other Race Effect

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

LR A2 — P s B R AL A BB 77 ASRIFL IR S FE R E 2 — 2 “ FIRAUBL” (other race
effect, ORE) (Meissner & Brigham, 2001). B[,  AATTXF AR BN 4 1 L AR Ak B A0 26 6 3 v T A R M4
fR T £L o

KERWF 7K ERP (Event-related potential) F AN X —IE LA ST FE#EAT Tl &, KA TWHZ S

“SRIERUSL” FHIRAIM 4> BT, Hahn, Jantzen £1 Symons (2012), Colombatto 1 McCarthy (2017)
W52 B I G e 542 100 ms B (BP P14y, 1L A A B8 2 52 3] T L 1) ERORRFAE AR B IR 52
N170 gt 52 1 LRSS 2, BF 52 W15 oA B AH bU AR RO I THI AL 2> 51 EESE R ) N170 18
(Herrmann et al., 2007; Stahl, Wiese, & Schweinberger, 2010; Walker, Silvert, Hewstone, & Nobre, 2008; Sen-
holzi & Ito, 2013), LAk, AR I AR th 5 ST fL B AR 5C, Boehm AT Sommer (2005)2K F )
BRI - &R AT AR T N250 R RS B BURAR L, R I AR BB A T L2 T R SR
N250 P E(Stahl, Wiese, & Schweinberger, 2010). IX7E—EFEE b, @R T ARE R RUSHLER 1) I 2856
1L HE 18 (perceptual expertise model)Fl -2 P F1EE i (social cognitive model) FEIXT 37 BAIZ AL BB INA
AR5 e T FLAC B ) 22 5 R AR AR A R R ) Y Be (McKone, Crookes, & Kanwisher, 2009). Tifk4s
PRI BRI 3 (0 22 5 K AR AN AS AR A e S B, S R TR AL IR R B BAR 5 L. vE= M
ZIBR BN R S A 2 M0 B R A B IR K 28 R (Hugenberg, Miller, & Claypool, 2010).
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VFZ AN AL SEB O SE 3I [F R AL 5 R i FL51E P1, N170, N250 FIAEZEAL, ki ohix 2
AL & 1 ROERFAE P S RS RS . B8 b, X — T HIIESE MR % . i, — 2550 Bos AN
ROGIITHFLATIR K 1) N170 fE/ER#E 2R . Herrmann 501704 (2007) kB, 53HALREM L A O RIEM T
L g KR N170 elE. A, AT A LR ] BB 75 A& H B K N170 3 (Stahl, Wiese, &
Schweinberger, 2008; Senholzi & Ito, 2013). EWZ#EZ/NE, FiksE, B, FEENZSIN2003) R
PO 7 T L ST AT PRI RS DO A B, 08 77 T L7 AR I 5 T R o0 5 AR 07 T LA EEAFAE — AN BE N IE [ Y
. BEAh, AETE AR (2014) DUE AR AE N BER, SRATARI, BRI, EIH =S AN [ R
THIFLIR R, 3R 50 e 15388 5 00 107 2R 26 Z IR R B P T FLAY N170 Y8 M 56 25 /N - R0 RGO T AL PR35 i
TSR AT s N170 B0 BOGAR A AR AT U , A AT () RO T LI S S22 ABh T oAl R
#lt, Caldara S5/ 727 (2003) ERPARIA F AR FLCRNZ) LI AL 70 BLINE: RO A5 B N170
BRIy BB O, S5 R A N170 B0 b i L8 S RO AR RV, 2B 200 5 T L BROBBRARFE R To %
Bt. ZJa, 1E Caldara, Rossion, Bovet fll Hauert (2004)#)—TRH L2455 7, W& KRB Rk L5
AR LA AL R 22 S5 HEARINAE 170 ms 47, TRTEL) 240 ms IHT[H LT E R . ZLUF, Tanaka
F1 Pierce (2009)EE R IAE RRIEAR IHFANAME IR G K E X 73 BB LA PG T FLI R, AR R
THIFL A 73 ZRAL BT N 170 P8R B2 e IR0 22 UM, (BRI K P B AR RN T30 N250 PR i) HE K. X
PR 1 TSI BRIEAS B N170 B HISEMAARN, - BN170 53 AL ) ROBRFFAEFF ANEEURK

DA B 55 B 53 o 1K 22 2 R R SE B AT 55 S AL K P A —BUE UK, 9% T P1, N170, N250 S5 H
JS53 7 75 0 T AL I B R A R 75 B — B ROAR T o A ar e T AL P BOGRARFAE 2 B 2R — AN ST (17K~ 2
BER I R SC8E, ASHEFRdR A 7 — B S ie e 204 T T I i AL RO AR IR0 o DAAE BRI T AT
T W W — AR S S5 A RS B LB A RIS, X RIGRHER ARy — AN Sz AR
BT E R Nk, ALK AN LSRR P RMERIZ— R, Rk P #2 8
KAELANRHFHER, FHZMOMAERENEE, LRSS 0E BTN, 0 RIZEE Sk
Bo RJE, AUHFCEE AR L BRI (T R AR KT HOm B A — R, SRR K
Xof BOIRAT S B

R TE, AHR L5 5 LA R 22 5 2 /0 R AR AR A R ) R B (Hugenberg,
Young, Bemstein, & Sacco, 2010), N170, P1 48 A BRI B TH FLN 20 BUst. it 2 A s
VBN A T 1] FL 5 7 L TRl 22 7 A AR AR DRI AR B B (Hugenberg, Wilson, See, & Young, 2013),
BRI, A T AL S e i LR ST A N250 o A 25 72 5

2. ARAZE
2.1. #iR

AFALTH GPower 3.1 H#EHFEARE, ¥R KNI REREN 0.4 (Meadows, Gable, Lohse, & Miller,
2016), a=0.05, 1-p=0.8, FHRAKFEALN 19, SLPrEFE 31 KERKEESERRERGEM 15 2),
HofudE 15 BPUGRSEAER 16 A4EE /R4 Bk TFFRe 21.1 £2.5 5, A #0809 I ) 1E
W, RSN RS, TOREM SR B, N AT SRR RT A IR E RIS R R, SR
S5 AR RAFIE 2 PRI o

2.2. SCEPPRY

T G R B A B B R R TP IR 9 H T L B BRI, A SIS0 R FH A B S By
1 “SEIIHAL” o e 32 TRYEE KRS 32 SR PURZAE 1 S e RS (— 2 55 1%), @it Morpheus Photo

DOI: 10.12677/ap.2020.1012225 1933 o3 2


https://doi.org/10.12677/ap.2020.1012225

5L AF

Animation Suite V3.17 44 8 sk it ATd &, FAREQIEH 4 5K “PYmIL” (&EMERMHTK). AR5
fERZEAPRAFE R R —VEnl R ITRC RO, KRRt “PIgmfl” pd A 7 MR mfL. St
A2k 56 SKASTETHFL(REANE R 28 5K), BTN 12.5%, 25%, 37.5%, 50%, 62.5%, 75%, 87.5%.
B it Photoshop B AR B R FoRE  SFELRE . iR AT B84 B 45 R — 7K ST~ LA Jik S S 34 1) PO MR i 25 5 o

2.3. SLIRFERF

K E-prime2.0 SAEBE TR, B Fri@id DELL23 $i~) LCD SEonds 23, 7035 1680 x 1050 1%
#, REZEN 60 Hzo LK/ 356 x 391 185, #aIRMS FE &5 5 %P0 2908 80 em. 55 R AIX 43 I
LR R, ikl 1 R4 SR R SRS A H AR . T g0z 5,
M FAEE RN E ARG LA RO, e ZERHATE A S0 FR g T ALIX 2o B AR AR H AR
RO, SZIGMFELEEE 500 IREE, & 50 YAkIe A —4L, Ak 5 o8hdtir. ERdied, wokmpt
WIS HARTH L, BP4EE RIRBDUR I ALGEFSE 10 s SREL %), Sehr 2T 213 +
1.47 s SAJGBENLIL A RO S 5K 5 HARTIFLYE N — S R I AL, 2 IURFEA 1500 ms. RSP
(Al BT S I T FL A2 75 5 H AR AL AT IR R ], 18 R B N A E Y, e, ASFI.

R L 5105 5% VERLA , VERL £
g g%é A 0sk i AL 5 BL1500ms Lo AL £ I1500ms

N

>

V

Figure 1. Experimental task

B 1. EES

2.4. SCEEHEIT

RS =R A S, AR N B (DU, BRI FL AR R (D) AR Tk T (7
FIACT), PR R MR AT SN (R

2.5. EEG B R 58UIESh

EEG 1t3% ¥ F 5 [H Neuroscan 2 \] 42/ 1) 64 N R 48 H#id k3 B IR i (vertical electrooculogram,
VEOG)H LA B EHAR A IR R 1 em 4b, 183%7K-F IR Hi(horizontal electrooculogram, HEOG) ] Lk %
BAEPROHR MU 2 em 4b o Fd RAER LM RMDIENSH . LTI, kR 5id3% Bz [\ 1
FHAURT 5 kQo RAEHIZ 1000 Hz/F, DC AT REM L, SLITFIE T DC~100 Hz 7 il JE 3 #5728
I i P, B 4

HEAL R AR EEG JE M H Curry7.0 3 AT B 203, I-2 5 Bl il IR 51 (1) R /N ot 7K ST R H A 2 B AR
FLEATH IE, JESEHTIE Y 0.05~85 Hzo f4E LU B 78(Kim & Yang, 2016) BA K AR 5256 g 4ok S 7 19 17500, »
TEHLAR 43 b7 I AR U R AT 100 ms B 25 ¥ 500 ms, LARIBECEILET 100 ms ) EEG MHELk, 43
W24 600 ms, YEIEK T80 pV FH A A 31515 (Kim & Yang, 2016). A TR AL 5 R F1 F:
WL 8] (R i FEL oy 22 3, B 7 N8 T BRI TRTFL 3 A AP AL s ORI FL(87.5% A 75% k) FH 4t 5
IRTGTEAL(12.5%F0 25%DU5) o e fim, WP RN [R5 S e 1 L )i R DB B AT 2 In -3
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A

FR 4 DA BB 0 S A S BRI 0L B 5 1648 P7, P8 HEBIC % P1 B 73 (Schweinberger & Neumann, 2016;
Wauttke & Schweinberger, 2019), N170 5 N250 77 [ HARIC 5 505051 9 PO7, PO8 Al O1, OZ, 02 (Bin-
demann, Mikeburton, Leuthold, & Schweinberger, 2008; Mercure, Dick, & Johnson, 2008). 7E&5& A 7T
ERP R R 3ERE B, B P1ORIRS 8] & VR € 8 100~130 ms, N170 543 (IR 18] & 114 150~200 ms,
N250 4> [ [8] 7 118 270~350 ms.

3. /R
3.1. ITREER
XS LI ) K 14 75 22 50 M (P 2.() 27 HH AR TR AT (K £ RS+ (8.2 F(6,174) = 25, P < 0.001,

7, =046 . FAh, FERBIRIEER A, BORRIR S H AR LR B A B3 F(1,29) = 8.7, P =
0.006, 75 =023 (14 2(b))o IR AIHT R, BOX RIS HARHEAL R B, SR [A] 5 hn ek .

I AR AL DU
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Figure 2. (a) Changes in average response time of subjects under 7 deformation levels; (b) The interaction between the eth-
nicity of the subjects and the ethnicity of the target face is significant
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3.2.ERP &R

ST AR AR B R (6.47 + 2.19 uV) 5 F T FL(6.18 £ 2.23 uV)FT 5T P1 i@l 3)HHT ¢ 13T &
W, ZRIFAEZE (30)=1.70, P=0.09. [FFEHEFL(S.44 £ 1.89 pV)FISFHEHFL(5.29 £ 1.75 uV)II N170 85
PR 3) R MAEE, (30)=1.87, P=0.07. % N250 SAMHIHTH, RILFEHTL0.18 + 0.03 wV)fT
F1E2 A N250 (1] 3) 52 KT AR £L(0.006 + 0.001 uV), #(30)=2.84, P=0.01,
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Figure 3. P1. N170. N250 component waveforms
B 3.P1. N170. N250 AR5 3E

4. Wig

1T REAE, PO RIGS B AR AL RO — S0 RSN A BTG, SRS T R e S R AR B o A
N A BT AAT B 5 2 ik 380 BN B (A0, AR BEIR BO ) B T AL AR B i R (R A B, S 2SR AT AN AR I R
R LT, I R PR 2 B TR . KEMU R CAIESL T RIRAS Az E tE 5T 5E 1k, (HAHT
FIO PRI HAL P, N170 SEHRAL R N250 =2 75 REAE0f 1) BB H T LA RO

TEARW T, W F0E K IAE T AL B RORFHIEAS B R IR 17K 5, P1, N170 oo IR A &
EZR, IXRIZB 0 AL REFFIEE B A BUK . X5 Colombatto Al McCarthy (2017) B} 78 3
A5, PR F R BIE S ESLRAS F R LR SRl W RIA [ RO AL 5] R ) P1 iR
HABEB#FEZS. FE, Vizioli, Foreman, Rousselet fll Caldara (2010) &I T 7EB & WM T, [EEHFL
Lo SR T LIS A TR N170 . (HIESE, XUz B nlgee szl “ 5 A" s i 4 3.
Rossion il Caharel (2011)8#&H, P1 1 N170 /55 [ FLHI 70 FEFRI T AL BEAE ¢ o {31 B 2 AR B3R T T FL
A&, T SRR S e T AL FE AR, BRI TR 53] S e T FL IS A2 15 5 A HE, BRI P15 N170 B9
[ERiEN i s Y O
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AW Tanaka Al Pierce (2009) W FERN— B, AT EESRAAAE MR IR GUK T BRI IEAS )
FIK- EIX oy R NTHALAPEPE A AL, 45 SR R I R AN [R] B R T AL B 43 2RI ZR%F N170 843 5 i
R, H FRBUN250 B kAR 3 A (IR oK~ BTG B 1) N250 B3 i K T H 28K« e ah,
Bindemann, Burton, Leuthold 1 Schweinberger (2008)# % 7 N250 ST FLERAEAIBGE A <, JFfeHxLLxR
TELEAR G 0 2 38 ) e e P R AR FE AN AR 1), Re % IR L T ALRE 58 19 5 4315 B (Wuttke & Schweinberger,
2019)0 ASHIFFE R HL 45 5 e et (R T L e G LI 51 kS N250 iR AT B3 2 5, R T ik
AL PEFHEN, AT ERER LS R LA F RN 258 S8 T X —Z 7. Bl e il () — ik s
o1, Schweinberger fl Neumann (2016) A& I 557 2 I 1T FL 2> 51 2 5K N250 PR, 1X—45 7R 7 N250
53 BRI LA AR R FE AR O

ARSI 25 AT S A MR A EN B AR A B T, AE B B A, P100, N170 J873 X T FL
FOGRRHIEE B AR, MEEIARAL N250 s 22 140 W3 o IXIE7R 1 [R5 e Ik LA A 38 22 S B
Z AL T AR eI . AT AT < A0 FE TR H “FT4L” 77 N30 7 AL S E R,
HE T O H T AL IOBRAFAE o R SR B FT 8 BT DALE L SR b, R T 6 1 i A% B 2 A R B o A
(multivariate pattern analysis, MVPA)[ 5 2l & [ FL BRI R0 1 58 B e 0k 72

5. &t

AW T T AL T R AL RS 2 s ieye s, Sk — B aEs] 1 i SL IR A b
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