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Abstract

Creating a Chinese adult smile expression image database based on the simulation of smiles model,
initially, 86 university students’ smiling expression photos were collected, and the additional 35
university students were recruited to assess the categories and intensity of the collected images.
Subsequently, Event-Related Potentials (ERPs) technology was employed to investigate the effec-
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tiveness at the electrophysiological level when individuals recognize the image database. Finally,
the applicability of the database was explored in a trust game task. A total of 202 smiling expres-
sion images were obtained, with each image meeting the standard recognition rate and having
corresponding emotional intensity. The results, both on the electrophysiological and behavioral
levels, each have significant differences. The findings indicate that the constructed Chinese adult
smile expression database has high reliability and validity and can be used as a measurement
tool.
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1. 518

AR H O AR h s AR, B B ABRINBE(Dapprich et al., 2022). #ltn, EERI1ENEEXE
feigtt 25 BNARESE S, msm s 1ttt ly, HAERARIEA 28R, BAITHA
Z MR (Martin et al., 2017). FEBFFTHT, S SERIBMRR AT 52 P AN 1 14 TR 7L 45 56 5 B2 )
. R, HIVE—BEhR AR TSRS BIEE, AMUCE R T AH S S B 5% 6 1 MR S e A ROk L, T
HAFF X045 BEAT EL . B2, Martin 25 A (2021)FR JE AR FL 1 5 45 7Y (the simulation of smiles model;
Niedenthal et al., 2010)#i{E 1 il L 5 (reward smiles). B J& 2L 3l 5% (affiliation smiles) A S e 2 4ol 5%
(dominance smiles) FIFAT R, TR FER AL T IHIEZRM . SR, 1X LA R RS T PR AL 2,
WERZ X G LR B VPR, A2 — e R L bR S B 45 B AT SE 1

BEAk, e AF RS2 R SO TS SEREmT . B, 55 R 2R 52 (2004) Bt 50 & I H Akt [ B
1% 4% P (International Affective Picture System, |APS) Y5 AR ISR mr, (HHAZAE Ui AN R HAR K
MAETEEHTZES . FE, RTINS SO, Hd ORI T MR AR A
) T L2 175 5 5 VR 31 0 A et ) 4 B 5 1 2% (Wang: & Markham, 1999) . Jll A Ak Sz Ak, 75 e P Bk ek
VRN T FLER AR 10 S e s R4S A P S 0@ FH T AR LA A M e R A 1 ) B B 3

DA FLIX 5 T AR IR I N4 22 ThRe, (RS AR EE 2 DN A [F) i 58 4% R al kAT
Wito FAEAHSEHAL T A (Event-related potentials, ERPs)i& it e W A fini J2 )2 i AE BRSO A2 4845, TR
P12 A 250 R A b A 22 TR (0 AE 08 o oF 155 R T F L T s BBURK ¥ 1 35 NIL70 1B 3 1F FELAV (Tate positive
potentials, LPP) (Smith et al., 2013). A7 3= BRI A F R AE & B 2 T X AN L) -

FAb, AHE TR BN AEAS AT EZRAT 55 b o R 2R 1R mT L PR B AT D8 J2 T R E AR o 76 N B LBl f e,
HLAF IR 2R T A RS AEHIWT, B s2na S 4E4T A9(Guntdrkin, Haumann, & Mikolon, 2020;
Hess et al., 2020). [FIth, ARHF 58 SR PRI RS AR ZR G B i =P 5 4% o) o ot 3 R s 0

gE ERmR, BRI E AN [F) R A B T R RO B, ARHIE LR TR SRR, A
PN FRAG B, 5% FoA R BE RS 28 08 FE b AT PR, DASCR A ERP HARIR I R = Fh S R A% 1
0 F 2 S, BRI PR A R, DA AR RS A R ORI SO T R N R
B
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2. LI 1. WERIEEERGIE
21. 7%k

211 WRFEERRE

FERRIRLAESE 86 AR HIEZ 50T, Hrh 534 37 44, “PI4ERS Oy 19.91 %(SD = 1.82). #%I8HM
SRBHURIR ) 7328, EORPORM U A F R IE R G AT 5k, R 86 5Kk MEZUHAK 86
K. SRR AR 83 FK. A3k 5EHE Ml Photoshop7.0 B I8 A #E4T G —HritE i) s S AR Ab BRI, %
K%, 2005). BFFLERAT 15 BHIMTE R AA B 5 25 AL -

212 WERRBERABRSBETE

R AL 35 L5 16 L) HES 5 AL, FIFR N 24.26 #(SD =2.12), fif
PRI 1E 5 FLICAS o . WPUCEE B 255 TRIMEE R B AT S 8 N R i R o P 5 (CE T
D'ik%, 2005), fE 255 ik g ) K 3 tE R R BE AL I 30 SRAE NI Fr, P AR 5 gk,
S ERNEIEE R . RIS TA RSB E 757k, BrUARYE Martin 25 A (2021) 1A R 1%
R AT SRV s PR EEREAT 1~9 S0P (1 s, 9 NEIH).

22. &R

221 ENREMSH

ARIESREE S5 SR TS, 12 AR AE 30 SKINVEE R b, LR S 7 IR 1 BT 1 — SR MR
B, 35 ZAR A — BRI AT 0.6. ZJExt 35 AR E A LR R BT 0T, RTJE IR
PEERIA R R r=0.84 (p < 0.001), KWL L0 PRI AR E PR B -

2.2.2. FEINEREERTIARE

THEG IR EE : FE I % B R T 28 2 B Ja T 0] 17 2 28 TR I N0 o At N80 4 Bl ()
45, 2019). 3 R AT, BRI RINFEEE A 83.7%, IR NN R 79.1%, SCECAH
FEHINF A 74.7% (W35 1).

Table 1. The proportion of smiling expressions on different levels of identification

F 1. WERKRBEREIAREE LAIEEH(%)

VNG <29 30~39 40~49 50~59 60~69 70~79 80~89 >90
Kt 10.0 47 2.3 35 17.4 12.8 19.8 29.1
it e 2 — 2.3 7.0 7.0 31.4 26.7 22.1 35
Al 7.2 6.0 9.6 2.4 12.0 14.5 325 15.7

2.2.3. FEINEREBEFHEE

T, BFRANFEREETE 60%LA NI, RMA RIS REE 4t 202 5k AR E 68
ik, MERMERER 72 5%, SCRBMEREF 62 7k: R85, XHAFEEETE 60% LA IS RG B A 115 %
SEPE VP AT AT R IR 2): AFEMEERIEE e E AR EZE S F(2,199) =57.91, p <0.001,
n, =037, BFL0=26213+17, ZHEIERI, KHHMAKFREL(M = 6.94, SD = 0.5) % % i T it
TUEE 58 EE(M = 6.47, SD = 0.46, p < 0.001) 1t & ZU A< Y38 FE (M = 6.19, SD = 0.26, p < 0.001); H.3ZFe A
TSI R 2 T MR B 8%, p < 0.001.
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Table 2. The proportion of smiling expressions on different levels of emotional intensities
= 2. WERBEFEIFERE _LAILLHI(%)

175 28 0 VT 4y 4~4.9 5~5.9 6~6.9 7~7.9 >8
22 ik — 15 54.4 44.1 —
B 7Y — 19.4 80.6 — —
Pt — 11.3 72.6 16.1 —

2.3. WHig

256 1 7530 HH DA IFDFE 7 6096 LA AT FL I3 202 7o B 4283 I T A B LA s O PR
IR VP 45 A B R M. W Y A BB LD B SR BRI T T b
SRR A
3. Sth 2: WRFBERBUMNEEERE

K ERP SRR =R SR AR B R 22 5%, O B P (1A PR SR 14t F A B = T R 30

3.1 B
3.1.1. #i

FAZERZEARRE 23 4(B3E 10 ) S 5ARSLL, “PYER N 21.13 %(SD = 1.66). 753k T (5T
Dl N (e ARt U R

3.1.2. SEIEit
ARSI K BN R 3 K (A - 22l S B 8 AR S e B A ) Wik 9 11 [ A8 &l ERP
FEAR(NL70 B4 LPP 1843) .

3.1.3. Lk
MEEREE A, ALK 1. #EAEZRAIL 60 7k, Hrb B Lo L4205 AR B =R R 5 - A
3t 180 k.

3.1.4. SLIGIERE
IEREL A E-prime2.0 ZuifilFE 7. 3E(T 180 46— XIS R RR, 0 FLYE A RBUN T, 7651
BB 1000 ms VAL A(+), BRI 2000 ms.

3.1.5. REBEUES

SERH%2 N170 AT LPP BRI FEL 2y, Forb N170 840 Hr i FL 25 150~190 ms #i 1, LPP i
Sy FrimiFLE PR 300~800 ms #iiF. N170 i/riks# P7, P8, PO7, PO8 PU/™HE % (2=t s, 2022)i
TR R (MERNG : 2B & B S S L B 5E) 7 22 53 0T LPP B4y i&#% Fz, FCz, Cz, CPz,
Pz FAN AR AT B DR SR (R - SRR BB SR B I R A S S e B A ) T 22 0 o

3.2. &8

N170 f5%: 84T B2 P& 75 %4341, P7: F (2,66) = 1.63, p=0.204, 15 =0.05; P8: F (2, 66)
=0.12,p=0.891, 2 =0.01; PO7: F(2,66)=0.6,p=0551, 12 =0.02; PO8: F (2 66)=0.16,p =0.85,
ny =001 SERRIIMAR GRS p E MM RZLE 1),
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LPP f53: X dia b AT 8 W& 07 2 53 7, Fz:F (2, 66) = 11.94, p < 0.001, 55 =0.27, BF10 = 331.382.
FCz:F (2, 66) = 15.54, p < 0.001, 72 =0.32, BF10 = 4068.461. Cz:F (2, 66) = 18.23, p <0.001, 7> =0.36,
BF10 = 23648.925. CPz:F (2, 66) = 1656, p<0.001, 7> =0.33, BF10=8045.547. Pz:F (2, 66) = 12.87,
p <0001, z, =0.28, BF10=642.725. 45K, MERGHEMER M ENTRNRE. LEIL
BRI, B BUREE S A LPP JB M 2 2T 22 B s SR S IC LG5 s 1 4 Jh 284 Ak B R S e AR A 8
R IE 2 A R E (LA 2).

P7

PO7 PO8

— R AR
pd il e
By
Figure 1. Waveform maps of N170 components induced by different smiling expressions
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Figure 2. Waveform [A] and topographic [B] maps of LPP components induced by different smiling expressions
2. FEIMEFRBFLE LPP oK E ALK 2 E [B]

3.3. iitig

e 2 BEE A RIS IR AR ZHE . ERP S5 A, =P 25 LR ¥ I N170
By, H=F 51 N170 WIRAEB R LR EEZR . LPP N4 R En: WERME R K T 71 LPP
G, BRSNS RS R I LPP i i B I A 2R . X —45 5 5 22l R Fn S e A4
RS T MR R B o o A —2, B FERA SRRt 7 AR BRE .
4, £I6 3: MERIBEERERMRLE

A AF AR SRR ST, R =R ORI XHMEAEAT IR, Dy B K 3 1 5 AT D9 2 T E

Hi o
41. /&
411 3R

I G*Power 5 i1 551 S FH 20N 5 BT 757 (RS AR A RIS N & £=0.25, REKF a=005 %
/b 53 AR A REILE] 80% (1 - BIGtitThik. FILIHSEREARA 60 4 (B4 29 )5 5ALK, F
YI4ERY A 20.12 % (SD = 1.46).
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4.1.2. SEERI
ARG R I AR 3 /KT (AR ARG R Y s R SR SR R ) Wk 8Lt BRIAE R v s
FEFEZRAE 55 AR (B AEAT A (IR B K 2 0) -

4.1.3. SEERMHH
RN R, EE L 1. ZAFEM S 30 5K, Horb I i L& 1007 s =M sk B Ay
3t 90 5K,

414, LBEF

1B SEEGH] E-prime2.0 Jafil 27 o HEAT 90 $e— IR MG AT IR, T AL R EBUN T P, st
AT RSP 1

SERO S5 SR AT IR R BRI LS . BRI 7 N8 H SR B E R G ERI A 2 (Hillebrandt & Bar-
clay, 2017; Martin et al., 2021):  “[FfEERKA: BHER. HLUOAZR . BRI, R, Wi, 52
M. R BN 1= EFHAFE, 5= FEFHFEE).

4.2. GEF

421 WMRFRERIENBHNE

K6 22 R | B e 2R S e R AR 4% 2R 175 8L H 1Y) Cronbach’ o0 43714 0.98. 0.76 #10.98, 437 B H 44 4H
VE BRI E NS VP43 o B N B S A PR R U7 22 70 A s SRS AE I 5 2l B A SR 1)
AH _EGEE 3 8 H 4 FE H SFERE %R, F (2, 177) = 160.62,p < 0.001, 77; = 0.65, BF10 = 2.020e+37;
MR REEN IR S H L H 6 fEH TfFERE %S, F (2, 177)=335, p<0.001, », =
0.28, BF10 = 1.032e+10; fS&FAEAEN E LMK HE (8 H 1 FEH 2 ERE %R, F (2, 177)
=261.49, p<0.001, 73 =0.75, BF10=1996e+50. %I AUHIRIGEAIEH G5 LI T 5 Hikn,
ARSI PR R AE B A 2

4.22. WEFRBEFHEEITHROFW
SHEARAT AT R R T 22500, 45 SR R IO 1 3): S 5 11 250N 52 3%, F(2, 177) = 50.68, p < 0.001,

7 *kK

k% kkxk

HH 5

[92]
L
HH

w
L
H

BRI E1EAT A

A i )regit] Btk
[ fE T S R A
T REBLFORIRUER; *p<0.05,** p<0.01, ***p<0.001.
Figure 3. The effect of smiling expressions on trust behavior
3. WERRBEEEIT AR
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n5 =036, BF10=7.409e+39. £ HILEIRIN, #eikxd TR F LI E4E1T9(M = 5.46, SD = 1.36)
AR T MR A FEE(M = 4.71, SD = 1.71, p = 0.004)F1 57 Fo A48 [F £ A5 4E4T (M = 3.0, SD =
1.36, p < 0.001); FLXF T~ Bt BUGEE [F)AE B ATAT 3 v TSl AR R AR RS AEAT S, p < 0.001.

4.3. g

S 3 BAEHGAE T F AT (HAE RN, [FAERIRER SN PR EARAT AR SR, B
BN 2 R AR B R PR BB AP e, 5 IR SR I (R A BB I B AR ACT JE v, 530 R A AR
(R A AN EAEACT B AR, FF H=F RPN ZE R R

5. Bitig

AW FEHINE T AR ) P [E BN R LG B, AIAE ARG B SRRl . 7 Hi4E 58 i fm 2R 14
FIX SRR SR AT R BORHR DT TR B AR RIS S A R R IGIHE AT ARz . RAS S T HAR
RAMEM AL B 68 5k, P BRI E A 72 5K, SCRCRIEE IR 62 Tk, S R RIG R B 2
(AR FE RN B VP AP AE 22 o SRR D BB SN [ B e 2R T 90%0) LU A3 AN 448 i P VT 4
H ) f i o Tt BH AR )17 26 2R 1 B e mr A ] B2, [ B 0 150 B 22 R B Al 5 2 L SR 25 7= A A M R RS
KL T ARG 25 (Martin et al., 2017). B @ 24EEH SN RIS, HLATE #7622 R 0 B 7 1 28 0
FEVEA I 3 A B8 9 JE HR (5~7 43) . Ui B B LGS AH L T 22 B R S AN S RE B e, BV S N B SR B (1)
TR 26, WA R ZL TS, XA R T HAES i 5o R R 2 SR (9145, 2015).
YRR E AL, HIEGmENS AR . W SRR N T EamZ s 4G, X —F
TEE R T LB AE R —RAERA T, i — A R 4 0 B R B S BH(RE W45, 2015).

ERP 25 K0, Bl E A RS R G H T FLAE S R B N170 3% W3 2 % N170 Blsy Hi 3
FET LN T H) R0 B, M a4 [ BRI R 25 M i h (11255, 2016),  TTAN S BRIF &8 TR AL . i,
TN A N (2018) A FLANA I Xof T G FR MR A0 SR U I I, P& BT 51 R ) N170 7 %A 3 72 7
ACAFRRARILE R, UL N170 BL5) AT RETGIVE X A R e 1%

AN, LPP B4y % FLIP U (Marzi et al., 2014), S Bt BANSHATLAH < i ) okl 18 5 A0 2 (Lang &
Bradley, 2010). AHF 7t &I, 2 AL TS AN SCRC A A S LG P B LS5 R 1 S8 IR 1Y) LPP Jy, T 2 284
TN SCBC AT K LPP o A 22 o 1K — 45 B 5 2 il AL Ak S 00 S TC R 1l 5 1) 54 FEE 0 29 38 KT B
Je& YA S () 5 B VP43 A — B

AT AT B, BATKIL, EEEHIMESXMES T, MERE S BMENEET A, IFE
AR SR AE R MRS AEAT s KRB B B 2 5, SCRe T B SRR (Niedenthal et al., 2010).
HARKUL, 2R RO 2 b B P AR i IR, P DO ) S BUMSE AT R, Bt gl s w7k
FREAEAT N R RS AN S s S AR A 4, (RSR ] T AR BBl R AE T e, DRt 2x 5
B AR IE AT A TSR R NS T — P SRR (S 5, PIAH N 51 1 SRR P R4S
AT A

S PR R [ RS NI SR RS I EE RIS BT I 28K, (HFE N ik, JFRTHOR BIA R,
FEE—EMRR. F—, B LE A kBl A Rz, R RE S B3UE Rz, ZJEm
WS EGINAS R AR Bk 58 =, WP el e AR BN, WAl Rer B 22, X WMRAES G 15k
B b R EAN R T

E&InE
TR A T 7T 2E BCE 5 SR T LRI H (YJS2024KC33); i B4 RH T 80k 710 H (242400410385) .
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