DHERREBER 2023, Vol. 31, No. 6, 905-914 © 2023 H [ A e L BT
Advances in Psychological Science https://doi.org/10.3724/SP.J.1042.2023.00905

* &t % 4 7 (Conceptual Framework)

ET4EYiEsINadXEEEFEEMNT
St4eEEHERARRENF

YEE'S EfE % ow!

CAbE RO B SN AR B 4709 5 0 B R 5 B SE e T b Rt N T e b, bt
100871) (At F A T8 E0F ST e 5 0 1A PN T8 A 4 5 526 %, db At 100080)

W E HAIREFEREWIFRAEREMS @A TRALFLTE, AR aikmh L AR E, 28 ek
ZATAR R RS S AL TR ERERNF G R E RATAMNEE, KABFTXNESERITHER. I
A ERREA T AR, ATHE PN ST RRENADEHEX, FLEEBRERPAANES, 24
FREARBREEFE M IR ERB NI P f Gk h ZAH, FHERELEBERGTRMNER, 5
AEAD R IR G 09 5 YR IEAIE, AR S Y BB 3T AL TR B s SR SR IR 89 B AL 5 K A TR 69 1E R .

KEIE HEAR, AR AAETREMR, AHiEH, BIR, KeitHE

SRS B849

1 ARy B, TR R AR . B R A
BRI, 3 1 L LA 0 o

52 S i (1 1 '

FLoCRIBI MRS, SRR i e 5 B B TR P
FXTPRICATI ST MBI S A e o e g T B0 3 4 22 17 30
P T A R, WO R o
SRR T B AIHLRS, T — PR mﬂiiiii§%§252ﬁm%%rﬂﬁ

. . s PRI z Y T B D
iurkluzj ef ‘al., 201?‘,Ete1n‘& stein, \22(;8)0 T]i)k (Pozo et al., 1991), #- 23 Ik H(social cognition) &4~
IIECENONIEAS oL T D0 yoma mog o, RaRssh 9t 20 o0

et A B R R, K IR B =l
i e B I TR TP S I
/\*ﬁﬁé’ ?D@f]‘@“lm%ﬂ(:ﬁ jL%Fﬁﬁ}\EE? (Kennedy & Adolphs, 2012; Weightman et al.,
DA A SRR RS King, 2022). HTHRE 0 g oo s A R A0
WA TR (st psw D ST TRV LA O
FICD %53 T F2 WLAR 45 19 e R 12 W 7 77 16 1 %ﬁ; %%mﬁu;@&ﬁpﬁﬁﬁﬁﬁ@ H
B WIS R B, R R ST R B I PR R Y ﬁﬁ%%m% mﬁg?mw¢mgﬁﬁﬁ,%

S Sy . SN HI ) s e -z~ N N &e}
IO, ST SUARRBRIITE WIS i s i ot o A 20005 00 A
SRR S s . gt TR TSR
SCMRIB SR 0 IOV MM IR0 SEATAE, 2obewtg e s A B AR 22
REBTR RIS E RS IRIERO AR AR v i e P B 77 B 7, 0005 —
BRI A AT, SR O A E R
S FREL, WSS PR T LK Ol 1 I 2 A

Wk F e 2022-10-25

* [ [ AR IR G AR RRE SE 4T H (32200854). T2 T AN RS, 199 25 2R B SUA S AR T,
WIEEH: 22 F4E, E-mail: yujia_peng@pku.edu.cn {HAR AT RAAE AL S\ 00 T SR g i 5 5 -

905



906 O B R 2 it B

%31 4%

A B B T 45 N A4 2 R PR e B 7
Y RTREAFAE SR, T BUAE BRI L T TS B —
U e B — R AR B, TCVE A I A I A
P A A A S EMELR, T S T
Z RSB A SR R I R T . [N, &
Gt 3 2 A S A R BRI 2 TR AR T A R ) 97
T AR i 22 ) SE AR AR 22 LT, o ik — A0 g A
2 AR B R B LR B SR B L [F]
I, & TAT 045 AR B, b A 52 R AR
O TR TEY, A B A 1 e 2 MR e B
[ SCI5, DA LAt 28 £ 06 15 45 R A AT s ik 2 (1]
A, e 2 22 4 B0t X T I AR AR 1 %
WL S FFSUIN AVE HT, % e 2l R N7 Ak 52 B Y
WAL W B TN A o HAT B B B SR SL

2 ERSMT R IR R

2.1 HEEEBAMBENE

FEACFE B R AT IS AR S 1 2 n AL
AWIHG, ATREAFEZ MR R, HWE 1 PR,
AR XS Tk 2 05 B B 1 DA O 2 2 A+ A AR I IA
HEAE LI THUE 0 —Fh A, RIFEAL At 215
PSNIUBUR T LN R o 2 1 [ R N T VR
SRR A A8 i ), AT 7 A ok B2 1 AL 2 17 (A
Chen et al., 2020; Liu et al., 2017; van Bockstaele et
al., 2014), Biln, — >4k A8 5 A 1 AU B 5S 3
W, ST DR A2 AR 1 BE iR
A HE AT . KE AN L T+ 2fHEIE
O F S R 19 1 A R 22 (Claudino et al.,
2019; Montagne et al., 2006; Mullins & Duke, 2004;
Silvia et al., 2006),

FIP A FEALAE i AR S 36 P 3R E 1 458 AR &
AT RV 22 o TR 46 TAE 55 b, A gk

SRR S I SR s A ok, ERW
B B . i I 5% A P AR e A
i X (Etkin & Wager, 2007; Freitas-Ferrari et al.,
2010; Hattingh et al., 2013; Stein & Stein, 2008), Lt
40, Etkin F1 Wager (2007)A9TC4M4T s4s, 304
EEEAEE R REA N E S 5, B8]
2 U Ay WU A5 4 A% R OG £ A T A AR 2 i v B
WBEAEE, H, ORI S 5
AT B 2 m TR, 05 AT
TEFERERY NG 5 (Baur et al., 2013) A U2 5 LM
T, BB R NI N T (Craig, 2009), HL4M,
RUPEAR 25 A 5 v 43 300 £ T 44 R NG BB 1Y
DA {000 77 285 P Bz R 98 T 5% ] 45 DX 3R ) 3 5 b 5
132 £ JE i 35 AH 3¢ (Freitas-Ferrari et al., 2010;
Hattingh et al., 2013),

IR, Sk AT 55 25 i B 25 i B A% T fig 3 2
FIWFIE RS R, AR RS M TH SERER
B X S H G B % . Gentili 25 A (2009, 2016) Y HF
TR, FEHILPUIMTES T, J&F BRI 45 1 #E
HIO L S F0AH R0 78 S5 A X 7R AS £ il 3R
PR B R O, 0 R X 0 BEEE R A
R, FEN ARSI RS
FDL At S UM T4, EA SRS T, A
A8 A S IR AL 8 T BRIA 45 9 AR iy i 0 S 1y
[ 4 3055 (0380 (Nakao et al., 2011), FET#E
BIhBEEE IR W R B, AH LT IE % X B,
PR ===l e s s T S 2 1 T e a1 01
T 1A Y Ty R T 4 R W SE FE AR (Yuan et al.,
2018), ZE AR, WA 2 Fin, a2 BE L
TAEH X R, A2 70 RV T 28 i ) 2% ) BT
S-SR, AR O FRBRS Re kS TA A 56 ik
X F I R S5 P K i 2 (Brithl et al., 2014), %A

S— S R [—
|
ek HAfE i |
E:7 |
A 1 nm x|
: i , i
S P % | i 2B x| |
! ' e |
J domE | !
| REE EH l

K1 H SRR E I TR S 5 A2 B A AT R E
. BETF Clark & Wells, 1995; Liu et al., 2017; Rapee & Heimberg, 1997; Stein & Stein, 2008 ¥4 7,



ol

WEAE A T AN D) A S A R IR 4 0 T o T T AR A7 1) i 22 ML 907

ECC
LB @

\

F2 #HEEETESEFNHEENTRGESHSERH
i 22 B RO A PR I X RN ph 22 W 4% 78 2 ] . mPFC: medial
prefrontal cortex, P ] fif %% M- J2 i ; ACC: anterior

cingulate cortex, FijF7145 [F]; PCC: posterior cingulate cortex,
J& 414F [8]; TPJ: temporoparietal Junction, i HES A ; INS:

insula, f% & ; HIP: hippocampus, i & {K; vmPFC:
ventromedial prefrontal cortex, [& PN I 7 % i K¢ JiT ;
AMYG: amygdala, #{"#%; VC: visual cortex, %

JZ., JETF Briihl et al., 2014; Gentili et al., 2009, 2016;

Hattingh et al., 2013; Ousdal et al., 2014; Palomero-
Gallagher & Amunts, 2021; Pitcher & Ungerleider, 2021;

Zeng et al., 2020 S5 5T IE 4 AL 22 .

1M H T, 8 BA B IR A U S G k50 Al
Jo 18 28 5402 U 0 0 0 45 g ML, RIS 28
T 5B EBA A B, W, FRATE
W —A ISk, A fEIER AR 2, TTRE
FETRGE B, — MG g, e R )=
WENG ARG, FmAENEEENT; 5—&F Mt
SR ELE B, A B R AR IR O BRI B B
MRS, 77 A Gtk R, 2%l B &
TFrpAt, 530X B A A ARk .
22 HREREEWEI

A B e G B THE S A R IS
&g TRt &2 R TR SLHpLsarse . £ H
WALSE B RE D, ARSI T E AN
a8 MMt FmFL, AEAYE 3 (biological
motion) AN ZE & F & I 45 B, [ i o i i
fEHFEE N SREGES . —FE T
PIE s B K2 g L s B 202 B (point-light
display, Johansson, 1973), X Ft s B A2 B A4
Wiz s, ANEITAEAT22], wnT DL i
MR Z R AL F R, By 4. R
A 55 R 454145 B (Cutting & Kozlowski, 1977;
Dittrich et al., 1996; Peng et al., 2017, 2020; Peng,

Lu, & Johnson, 2021; Pollick et al., 2001; Thurman
& Lu, 2014, 2016; Troje, 2002; Tsang, 2018), Hiil
WFIE R B, AR Wiz sl R S M T 5 2 A K Al
WIRIE, WARHAE (van Boxtel et al., 2017) Rk i
7 S4E (Keane et al., 2018), S ARA A3 AIETE &
W, HAZEIEFEMEN TIE®A, SEZHMERAD
A7 1) WL 2% 34 1l 7] (facing-the-viewer bias), B4R
W4 A5 3 3 SRR 22 1l A R Sy T [ SR 38 3l
(Heenan & Troje, 2015; Yiltiz & Chen, 2018), “4%
P Lo 25T B W TE B (Han et al, 2021),
SR P18 T 1) WL i 1) T E 3R I A A R B
X TR BB TR U . AR, H ATE
WA HEMIERE R A S SRR B A A M AY
s, PRBEH A I T Rk 2 B IR B 0
N 22, DA B B 1] DA R O 22 2 5 T LA T B i
A A2 R PEAE R

[ A, A=9058 3ln TRY e AL 2 T 42
R ARG 45N AR 2 A a Mgk, R iETat
SCFEIETT IS 1% 4 5 12 7 IS ) M o 22001
AR AL T B4R FEal . RETIR KM, FBEH
X (TPJ), JEHZH LS8 (pSTS) E S 544
BE BN, % X IE A W8 FR T 55 h 3k
B R 58 1 05 (Grossman et al., 2000; Grossman
& Blake, 2002), ffi/5, van Overwalle il Baetens
(2009) 9 £3 3R BE— ALY 58 T A= s 2 BRAR 14 1 22
BL, AR X F AR5 3l ) S R Pl A
W TR 8 A RS 3 YR MR RS
(mirror system)5 43 Z #ERT I | S5 TR S X0 A0
R B0 B H S R 45 (theory of mind system)#%)
. AR GE S NIZ NS B2 B AH IR
AT By iz 2l 2 B ) B, O SRR R 4e 6 TR
SFRHER A PR e Ah, AP R, A
A5 5RO TA S G X 2 5 T A28 8h4T
N B BE 43 T (Chouchourelou et al., 2006). #X1M,
YA Y2 SR B 05T B AR T IE R R
PR, AR E TR Yis g i b o2
AR B 5 KNG I 2 v fil = A S UE A
2.3 FREHERR S EBESEERE

1% 58 (RS BB 12 K — R T ORS iR 5 12
Wr 55T ) sl R BREERT 43250 ) mbrite, 1K
FRORE IR AT TG . 0 IR 2 5 1) 20 43 RS #e5
P TG A G B e M D S B 1), % SR a2 W
TEAAERE . W2, B mLnE, 445



908 O B R 2 it B

%31 4%

A5 g Al R BIF 9 SR Sk i PRAE R S )
SR, DL BN e {8 2 A4 AT A B i B
GAG IR AL W T TOMDRS ploge s o SR, AT AR AF
FERI, ASTR) I 7 125 (CANAT S S5 56 0k 00 4t
56 A B 22 1], AR & BUAR B Y G I
(Eisenberg et al., 2019; Frey et al., 2017), 3£ F47 4
ST 1 R AR ) KA St A I, T AN R Y
AT RN AT 55, PR 2 B2 0CH ) 0 5% £
TR A B AS, (HAS [ A9 AE 5595 I 15 1 5k
P AR X A B R 7 B B AR S A G 6 R (Peng,
Knotts et al., 2021), {HXIFARFRRATTCE KA
KB Il A bRk, B T O A A
X RIS ARATE: 55, TE—TAmlB R oE rh, B9
S5 5L JR LT A0S R0 A B A DA IR A B AN K M
1% 3l 22 18] B T SE B (Peng, Knotts et al., 2023),

[RIIL, A RATTHRE fe o 22 BRI 19 0GR, R AR
TR A H XTI, 2 4 B IR
PR A P2 L o #1238 R I 2 A &
BRI YR, R 6T A is 3 AT DUE BE
W22 175 28 A At S BRI Tad A2, 4 SEE K 56K #f
PRI T J5 I A Y DG IR T RAF AR A -

3 BERT

Zi LRIk, DITERA s IR A G S E W
R BT — SO 2N TR 2 5 I v )
P, HAFTELLT R PR

(DRZET AT AOCTE T i 20 A T,

M 200 T [ R 220 B R i2 s A S . Darwin
(1872) A M EAEP R . B 3him b K T8
RERS PRB A A S AN 457 o A= W38 sh LA 55
TEEMNHEMSEENGELR, B4 E
T RSy, W H, A8 sh %t T Ak ag g IR R A
FIREIHA RRR RO . TR T AR S R R
ke, #1328 £ BB AT RE & 7R 4L & 3 5 [l 5 A
NS R R TR R = =SSP L RE = WAk Lok
A ALK IRl 7R 1% 0 T, 22 TR AR ST
BT A AR BN, H LAY T
T A T LR, A5 2] 0N T e SR R IR T AL
PN, AR AR A AR AR A 450 T s £ A
HBLE . FEE, xRt sc R L, LA K Z A
5 30 TR FEAR P A TF R 5 AT 55 o %ot
AR T DA fih B a5 R, (AR T R 1 R4,
Tovk R BT JS AT MBS 8. SRA

Yz g, AR TIFREINEE L B s,
JFEAREIA R R B T B 2 B e, R,
1138 A5 R B AT Y S ek 3 V) R B I T AR i B R
2 NS H R, B IRATIR A A4 52 4R
JE RN 2B

QUUEMR A RR TE 4T, 2 XT
112 £E IR BT 5 1 4 T 5 Ak S TSR AL
RER . BN LG 2 320 KL e H
FERAT, Pessoa (2019)FF W53 35 1% 45 50
HIAC ., TR H1 2 A 5T o — S, E 4N T2
A2 L BALH AT ZM A EE R &R, HA
KHZME SR EASRB TGS, HoEE
B 25 T IRAT TSR W, I H
Hi S MR FATT Y AR BURIAT R SO . [RIE, © A AT
R & B 26 0 T 532 2 i T 22 (8] /9 5 %5 SC B
(Portugal et al., 2020), R AXF T4 38 £ [E B AGF
FEME AN LR BRSOk A
GAWE SR T AL . FEARAFR
o, A s B AT DU O AN X — 25 1

QYA T R 2 R T oo — B e e B2, i ke
Z 2B BIRNES . i, o RE TIT
R )2 THT R A 28 £ R DURTIL ] (40 : Montagne et al.,
2006; Silvia et al., 2006), D # ki 7 15 )2 1 (14 b 28
LR (N . Hattingh et al., 2013; Nakao et al., 2011;
Yuan et al., 2018), BEAEMF5E L X A0S 508 1)
A, TTEREAT A . KM TE s A R AR IR 2Z 1]
PIEHE I, 0 TCvh M d 5L T 2B B Y X
FE RN 43 SIS W i UM Y, A5 9147
TREAT A AL RN AR LR, RR 2 RS EHE
FHIC, I 2 B2 O X 4 22 A i e A AT
R 40) 43 F RSB

(4 LIRS AT AL IR A T 50— oK e o 28 51,
AHXT B2 BRSPS B AR A . TR . £R
SR A 6 2 ) 2 ) A A 7 A S v ) R
[F) B fEAE & B B 5154 T bt A e 1 2 3L
P R RN - A7 45 0 T an o] 52 ma A2 B EUBGN), X
SR i R AR T 5% 15 3] IE 52 (MacKinnon &
Rudolf, 2003) . A< B 50K 72 ff M 28 £ I8 A A1 55 1
25 AL 09 [ B, 503 I 5 A R A R 1
[E) P4 DGk

FEF LR PR AR E R R, AR
AR TR, BERME . KRR, A
A BB # S, T2 E L YE s SR



ol

WEAE A T AN D) A S A R IR 4 0 T o T T AR A7 1) i 22 ML 909

3, MRS R 2 R 55, RGEH
figp AT A 2 £ I A T 4 0 TR 2 AT e ) A
R 22 A 2L, O AT 22 A 2 ke A
PRAEAMR Z 0] ) Sk o ABT AT B 5| GUR K AL T47
R TG BAR 25 22 LS55 MRS M B BEAT 20 0L 7%
AN

4 TRHBE

AT H BA% DT N AR S ER IR TR 26
TR 22 R PR B AR A 2 L] . BRATHER
M dp EYs g, WRIIK . Wik R
DB T 4 UM A 2 2 P B A 55 P Y
TR 2E . BATREEE ST 0% . DhRERLIL
PRI (MR R R RINLER =), J2)Z 180
B R SR BRI HAT N 5 R I PR, e 2R
B X T A £ DB R A Y B S 2R AR

[UER e S =Y U EIDNIS SV ONE L 7//F 3= Fii)
, IFEE G m RN, REMH A EIEH S
HPUNFF R o WEFE 2 K2k T 0N E iz 3 A
T LG 2R 1, IR FEAT S AR e 2 R TR A
AR B . BFSE 3 A5 B ESE 1 FIIESE
2 AT R AN AR B, SRR AL SR R 4
P A4 22 B P B A SEPEBLR], G 3 22 B AR A
P Z (B2 A R A9 ek, J2 5 A LA 24
SR R A2 SRR AR R R, IR I PR
A . FATTE FEE i LIRS, IS 3
BN BT ) 3 T 20 WL 2 LR ) 22 A5 5 B 2 2 A

A1 TR
HAAIEE AT )
A S TR R

]

THA

E HAS BRI T j

INHIAT AL B b 22 il
|

LW, OHFE S AHEZR LA 3.
41 HRAEF 1: HXEREXNTEMESHNE

BRBRIIFE IR

TS 1 REER IS AR B 19 A 32 Bl A T
A AR BN RUR L] o ASBIE 5T A AR
Yyiz sh A7 o LR 0k Tz s B, i DLsiot
AR S SR B BN BB AE )2 3 50 5
R BRATHE M Z A 12 Sl 41 Kbl 128 v 08 HOA []
TRz R, . bk R0 BURSHYE I
B8, RG220 B A2 B8 i A= i
R, e A B RBACMRRM . RAER
ABIF TN (7] A SR FH 28 S T 8 2 175 17 2 TR =X
i R T A iz S LS 2R, AN TR A
S HE SE RS A [ 155 26 PR 531 64 4 1 238 1S I
A 1) 8 2% Ao 15 2 10 SO i S R Y A A
2o HLAh, W 4 FrR, G TR U R X
7 Bl BEAT AL, BE— P T T AE A AT A
W SHAZEER KR &5, @i MR #E—25
FERTAT AT IS WKL, I8 G MRS A Las
o], WAV IE T 2T O B AR K x T
FEAZ FR I K HEAT AT o

SCU R A SEAEA S B S Mk b 4 A
Iy, [ AR AR G i AR B AR R A,
PR PERT 52 0 M o B SE iy, AR L T ARAE S
fEIEH, Al s B SR B TR Y G 1 4
FR DRIl 22 T 607 24 0 A S 190 i DX R B ) R S

AR 145 15 e ) 245 3 4%
B2 SO\ v
HASHEEHA T v -
B TR ~\§; s R
HAREHE 3 a

A 3EAE A AR LA AN TRy
TARIAT A AR S 2 2l

T3
R b
WA )
BAmMIStE Pldrssd

ERABORMATIXR
SRR 4K L R

B3 BT YDA S B 4 TSt A LRI B S HE SR



910 O B R 2 it B

%31 4%

e I e

EREMEA | i

fTHES: ACC,RT

PEIIA (0 ST IEE/ MR S)

A
=) iR FHR S B

\
ETIB (i ARG S B S)

Fsf 5]

B 4 55 HMEREMEYE R, BRI S IR ROAL, AT SS FE IR S5 10 48 5 Ak e n Tk

B, M@EBOEEL, ACC: MEBHR; RT: SN,

42 WMRNRF 2: HXEEENTFEDEHFE

BRBEVHESEEHEE

ST 2 MAERFE 1 AL Z b, BETFAT R
oG AR S8, SR FHAE LI 0B T B, RGuhH 5
FEAE R I A4 S B R HE TS S A A0 b AL
il o AT A 52 30 0 OB T BN 9 A 32 3R
BRI AL S R AT 55 . BFSE IR, M H
TARAEAS MR, Ao £ I £ R B R 1 X
T m o BRI 25, 6O B IE AR G
V14 Fiy DX AR S0 S AR S5 A 1 8 e X 46 34 4%
43 MRAF3: HXEERBESSELERAXE

WEFE 1 RWESE 2 43 51 I 2 RN A 25 3
A B P A LA R A 5 £ BB AR A S A S
2L . WEIC 3 MEE ST 1 RIBESY 2 AT
i AR KRG, PRI 2 ARG i 2 R — Bk, R
N7 A A AR R PRAE AR 1 TR AR R

WF9E 3 B IC DRI | FIBESE 2 HhaT i 1s 2
T T A 2 PR B A A A T B L AR L
i, AR B RS R . BT s
TR S R 2 de e, BRATTRR 4 B
TRAE [N Z AR (Peng, Knotts et al., 2021), HléssE
) TR S AR 1) e AL [T U9 5 3 ) DS 4
] — Bk L SRS BRI PR T ASE R = A i
T8I 53 o

], AR 3 T il AR A AR . 4R
JE Bt A2 R AR B, AR [RDRS 1 5 12 1B
Je ) 2Z 6] B FEPERL ]

5 EitHESelH

FE2E A R AR 4N TR A & B e Ty T
PIAPAE S, S IR e 75 I 14 22 28 B A
Z I BRI L T R AP A ALA . (HENSME
A WIS ¥ oA R A A 2 RS 46
TRnAt 2 i A g e pE DL, Bz 5T 2
AR A I PRI A AL, 5 0k, ARWF5THE R
MatyAaYizshii X, Gas TR,
fMRI. GRS, IHRERMILEE, RE%
FRALAE B R 01 2 R I AN 2 5 (R 4 3 A 17 )
AU 25 B FE AR 2 DU, I F EEh 5e f
) 22 RS2 B T A

(1) Mt 28 FE R R ZE AL AL B AR R

ARG A TR AR 1 26 U X i 2 L
HE— 25 2R F 2 ML A W32 33 =R A 1 25 R 1
At 2 AT 55 o AR F A28 S A I
i 1) 4 o T 1R R 1 R AE 55 (U0 Heuer et al.,
2010), {HAH3EHE R H 8 A AT 23 b 5kt S B A
NIEFL, Mg EEEPEIREELXER, £
SEEEEMNEEMTSBERNGER, B35 E



ol

WEAE A T AN D) A S A R IR 4 0 T o T T AR A7 1) i 22 ML 911

JE A F VRl N 28 N R T 1 A ORI —
S B T e B = < O 3 =97 S
250 TNk 2 7 TR EE A DA O 22 o R R AT HR
I8, WAk, BT AT, W Rt s
15 2 FAt 23 B R R H VR ), AR ST RS
W&

(2) HFHAE BRSNSt E R
14 P AL ]

FEASHR R B AR 1) LA 2 e AR AR
VLA 5 G T 14 19 4 U0 AL 2 i 1B R 1), 3 A
WX B — SR AT T T2 S, (R fa) s
AR LA 5T 45 A Aok, IR AT A i
(7] #5 . Pessoa (2019)MFAFAIFGY 3 X 1E 45 S IAA
A8 H., PRI Ze bk o SR, BAF AR TGk 3L
2B 460 TR S D A 4 B 1 AL
AW 5T F T A Bz sl T 60w AL B K1 28 n
TRRE S D i 4 B s, 2K DL A
R R AL 2 2 R SR, T
Z A HI T RE PR S WL IEEALHI IR R R . A
WF 5K 25 Py iz 20 25 20 34 10 T FL 17 2 R 151
KAGE A, 51 A G Sk 2 8 & HEH AT 55,
HEAT 24T 55 Z 0] 4k 22 £5 B8O T AL g, DA
B S WX 45 S iz A .

(3) b AT A R I 5 U AL S £
P

AR 25 G s AT 925 L EMRI, I R 4
TR BB EY, REZEMLEIES
4175 28 TR0 R A 2 2 P A B Y 7 ) DA 0 O 25 1)
PN &L, JF R A A R B RS
B TRUASE Y | AR 5K HE SR W 1 e AR
ARG 22 1) I A S UE ARG B, DA K TR T el
LAY FR AR TR PR B A R W, A
BH 5| 45 A Ok BE T AT N U AR S 2 A Sk
R A R AT 5 UL JE AN TIUI 4 B <<l B o
20307 HL RN T RST8] 2030 4F, B UK R
15 7 6 AN BAT A (]8R 51 T Tk 7 B 3 R
S

S 3k

Baur, V., Hinggi, J., Langer, N., & Jincke, L. (2013).
Resting-state functional and structural connectivity within
an insula—amygdala route specifically index state and trait

anxiety. Biological Psychiatry, 73(1), 85-92.

Briihl, A. B., Delsignore, A., Komossa, K., & Weidt, S.
(2014). Neuroimaging in social anxiety disorder—A meta-
analytic review resulting in a new neurofunctional model.
Neuroscience & Biobehavioral Reviews, 47, 260—280.

Burklund, L. J., Craske, M. G., Taylor, S. E., & Lieberman,
M. D. (2015). Altered emotion regulation capacity in
social phobia as a function of comorbidity. Social
Cognitive and Affective Neuroscience, 10(2), 199—208.

Chen, J., Short, M., & Kemps, E. (2020). Interpretation bias
in social anxiety: A systematic review and meta-analysis.
Journal of Affective Disorders, 276, 1119—1130. https://
doi.org/10.1016/j.jad.2020.07.121

Chouchourelou, A., Matsuka, T., Harber, K., & Shiffrar, M.
(2006). The visual analysis of emotional actions. Social
Neuroscience, 1(1), 63—74. https://doi.org/10.1080/
17470910600630599

Clark, D. M., & Wells, A. (1995). A cognitive model of
social phobia. In R. G. Heimberg, M. R. Liebowitz, D. A.
Hope, F. R. Schneier, R. G. Heimberg, M. R. Liebowitz, D.
A. Hope, & F. R. Schneier (Eds.), Social phobia:
Diagnosis, assessment, and treatment (pp. 69—93). New
York: Guilford Press.

Claudino, R. G. E., de Lima, L. K. S., de Assis, E. D. B., &
Torro, N. (2019). Facial expressions and eye tracking in
individuals with social anxiety disorder: A systematic
review. Psicologia: Reflexao e Critica, 32(1), 9.
https://doi.org/10.1186/s41155-019-0121-8

Craig, A. D. (2009). How do you feel—now? The anterior
insula and human awareness. Nature Reviews Neuroscience,
10(1), 59-70.

Cutting, J. E., & Kozlowski, L. T. (1977). Recognizing
friends by their walk: Gait perception without familiarity
cues. Bulletin of the Psychonomic Society, 9(5), 353—356.

Darwin, C. (1872). The expression of the emotions in man
and animals. London: John Murray.

Dittrich, W. H., Troscianko, T., Lea, S. E. G., & Morgan, D.
(1996). Perception of emotion from dynamic point-light
displays represented in dance. Perception, 25(6), 727—
738.

Eisenberg, I. W., Bissett, P. G., Zeynep Enkavi, A., Li, J.,
MacKinnon, D. P., Marsch, L. A., & Poldrack, R. A.
(2019). Uncovering the structure of self-regulation
through  data-driven
Communications, 10(1), 2319.

Etkin, A., & Wager, T. D. (2007). Functional neuroimaging

ontology  discovery.  Nature

of anxiety: A meta-analysis of emotional processing in
PTSD, social anxiety disorder, and specific phobia.
American Journal of Psychiatry, 164(10), 1476—1488.
Freitas-Ferrari, M. C., Hallak, J. E. C., Trzesniak, C., Santos
Filho, A., Machado-de-Sousa, J. P., Chagas, M. H. N., ...



912 DI = N S S

%31 4%

Crippa, J. A. S. (2010). Neuroimaging in social anxiety
disorder: A systematic review of the literature. Progress in
Neuro-Psychopharmacology and Biological Psychiatry,
34(4), 565—580.

Frey, R., Pedroni, A., Mata, R., Rieskamp, J., & Hertwig, R.
(2017). Risk preference shares the psychometric structure
of major psychological traits. Science Advances, 3(10),
el701381.

Gentili, C., Cristea, I. A., Angstadt, M., Klumpp, H., Tozzi,
L., Phan, K. L., & Pietrini, P. (2016). Beyond emotions: A
meta-analysis of neural response within face processing
system in social anxiety. Experimental Biology and
Medicine, 241(3), 225-237.

Gentili, C., Ricciardi, E., Gobbini, M. 1., Santarelli, M. F.,
Haxby, J. V., Pietrini, P., & Guazzelli, M. (2009). Beyond
amygdala: Default mode network activity differs between
patients with social phobia and healthy controls. Brain
Research Bulletin, 79(6), 409—413.

Grossman, E. D., & Blake, R. (2002). Brain areas active
during visual perception of biological motion. Neuron,
35(6), 1167—1175. https://doi.org/10.1016/s0896-6273(02)
00897-8

Grossman, E. D., Donnelly, M., Price, R., Pickens, D.,
Morgan, V., Neighbor, G., & Blake, R. (2000). Brain areas
involved in perception of biological motion. Journal of
Cognitive Neuroscience, 12(5), 711-720. https://doi.org/
10.1162/089892900562417

Han, B., Ji, S., Wang, J., Bao, H., & Jiang, X. (2021). An
intelligent diagnosis framework for roller bearing fault
under speed fluctuation condition. Neurocomputing, 420,
171-180.

Hattingh, C. J., Ipser, J., Tromp, S. A., Syal, S., Lochner, C.,
Brooks, S. J., & Stein, D. J. (2013). Functional magnetic
resonance imaging during emotion recognition in social
anxiety disorder: An activation likelihood meta-analysis.
Frontiers in Human Neuroscience, 6, 347.

Heenan, A., & Troje, N. F. (2015). The relationship between
social anxiety and the perception of depth-ambiguous
biological motion stimuli is mediated by inhibitory ability.
Acta Psychologica, 157, 93—100. https://doi.org/10.1016/j.
actpsy.2015.02.012

Heuer, K., Lange, W. G,, Isaac, L., Rinck, M., & Becker, E. S.
(2010). Morphed emotional faces: Emotion detection and
misinterpretation in social anxiety. Journal of Behavior
Therapy and Experimental Psychiatry, 41(4), 418—425.
https://doi.org/10.1016/j.jbtep.2010.04.005

Johansson, G. (1973). Visual perception of biological motion
and a model for its analysis. Perception & Psychophysics,
14(2),201-211.

Keane, B. P, Peng, Y., Demmin, D., Silverstein, S. M., & Lu,

H. (2018). Intact perception of coherent motion, dynamic
rigid form, and biological motion in chronic schizophrenia.
Psychiatry Research, 268, 53—59.

Kennedy, D. P., & Adolphs, R. (2012). The social brain in
psychiatric and neurological disorders. Trends in Cognitive
Sciences, 16(11), 559—572.

King, M. (2022). Social chemistry: Decoding the patterns of
human connection. New York: Penguin.

Liu, H., Li, X., Han, B., & Liu, X. (2017). Effects of
cognitive bias modification on social anxiety: A
meta-analysis. PloS One, 12(4), e0175107.

MacKinnon, D. F., & Rudolf, H.-S. (2003). Is there a
common etiology for depression and anxiety? In S. Kasper,
J. A. den Boer, & J, M. A. Sitsen (Eds.), Handbook of
depression and anxiety (pp. 111—-125). New York: CRC
Press.

Montagne, B., Schutters, S., Westenberg, H. G. M., van Honk,
J., Kessels, R. P. C., & de Haan, E. H. F. (2006). Reduced
sensitivity in the recognition of anger and disgust in social
anxiety disorder. Cognitive Neuropsychiatry, 11(4), 389—
401.

Mullins, D. T., & Duke, M. P. (2004). Effects of social
anxiety on nonverbal accuracy and response time I: Facial
expressions. Journal of Nonverbal Behavior, 28(1), 3—33.

Nakao, T., Sanematsu, H., Yoshiura, T., Togao, O.,
Murayama, K., Tomita, M., ... Kanba, S. (2011). fMRI of
patients with social anxiety disorder during a social
situation task. Neuroscience Research, 69(1), 67—72.

Ousdal, O. T., Andreassen, O. A., Server, A., & Jensen, J.
(2014). Increased amygdala and visual cortex activity and
functional connectivity towards stimulus novelty is
associated with state anxiety. PloS One, 9(4), €96146.

Palomero-Gallagher, N., & Amunts, K. (2021). A short
review on emotion processing: A lateralized network of
neuronal networks. Brain Structure and Function, 277(2),
673-684.

Peng, Y., Ichien, N., & Lu, H. (2020). Causal actions enhance
perception of continuous body movements. Cognition, 194,
104060.

Peng, Y., Knotts, J. D., Taylor, C. T., Craske, M. G., Stein, M.
B., Bookheimer, S., ... Paulus, M. P. (2021). Failure to
identify robust latent variables of positive or negative
valence processing across units of analysis. Biological
Psychiatry: Cognitive Neuroscience and Neuroimaging,
6(5), 518—-526.

Peng, Y., Knotts, J. D., Young, K. S., Bookheimer, S. Y.,
Nusslock, R., Zinbarg, R. E., ... Craske, M. G. (2023).
Threat neurocircuitry predicts the development of anxiety
and depression symptoms in a longitudinal study.

Biological Psychiatry: Cognitive Neuroscience and



ol

WEAE A T AN D) A S A R IR 4 0 T o T T AR A7 1) i 22 ML 913

Neuroimaging, 8(1), 102—110. https://doi.org/10.1016/j.
bpsc.2021.12.013

Peng, Y., Lu, H., & Johnson, S. P. (2021). Infant perception
of causal motion produced by humans and inanimate
objects. Infant Behavior and Development, 64, 101615.

Peng, Y., Thurman, S., & Lu, H. (2017). Causal action: a
fundamental constraint on perception and inference about
body movements. Psychological Science, 28(6), 798—807.

Pessoa, L. (2019). Embracing integration and complexity:
Placing emotion within a science of brain and behaviour.
Cognition and Emotion, 33(1), 55—60.

Pitcher, D., & Ungerleider, L. G. (2021). Evidence for a third
visual pathway specialized for social perception. Trends in
Cognitive Sciences, 25(2), 100—110.

Pollick, F. E., Paterson, H. M., Bruderlin, A., & Sanford, A. J.

(2001). Perceiving affect from arm movement. Cognition,
82(2), B51-B61.

Portugal, L. C. L., Alves, R. C. S., Junior, O. F., Sanchez, T.
A., Mocaiber, 1., Volchan, E., ... Pereira, M. G. (2020).
Interactions between emotion and action in the brain.
Neurolmage, 214, 116728.

Pozo, C., Carver, C. S., Wellens, A. R., & Scheier, M. F.
(1991). Social anxiety and social perception: Construing
others’ reactions to the self. Personality and Social
Psychology Bulletin, 17(4), 355-362.

Rapee, R. M., & Heimberg, R. G. (1997). A cognitive-
behavioral model of anxiety in social phobia. Behaviour
Research and Therapy, 35(8), 741-756.

Silvia, P. J., Allan, W. D., Beauchamp, D. L., Maschauer, E.
L., & Workman, J. O. (2006). Biased recognition of happy
facial expressions in social anxiety. Journal of Social and
Clinical Psychology, 25(6), 585—602.

Stein, M. B., & Stein, D. J. (2008). Social anxiety disorder.
The Lancet, 371(9618), 1115—-1125. https://doi.org/10.
1016/S0140-6736(08)60488-2

Thurman, S. M., & Lu, H. (2014). Perception of social

interactions for spatially scrambled biological motion.

PloS One, 9(11), €112539.

Thurman, S. M., & Lu, H. (2016). Revisiting the importance
of common body motion in human action perception.
Attention, Perception, & Psychophysics, 78(1), 30—36.

Troje, N. F. (2002). Decomposing biological motion: A
framework for analysis and synthesis of human gait
patterns. Journal of Vision, 2(5), 371-387.

Tsang, V. (2018). Eye-tracking study on facial emotion
recognition tasks in individuals with high-functioning
autism spectrum disorders. Autism, 22(2), 161-170.
https://doi.org/10.1177/1362361316667830

van Bockstaele, B., Verschuere, B., Tibboel, H., De Houwer,
J., Crombez, G., & Koster, E. H. W. (2014). A review of
current evidence for the causal impact of attentional bias
on fear and anxiety. Psychological Bulletin, 140(3), 682—721.

van Boxtel, J. J. A., Peng, Y., Su, J., & Lu, H. (2017).
Individual differences in high-level biological motion
tasks correlate with autistic traits. Vision Research, 141,
136—144. https://doi.org/10.1016/j.visres.2016.11.005

van Overwalle, F., & Baetens, K. (2009). Understanding
others’ actions and goals by mirror and mentalizing
systems: A meta-analysis. Neuroimage, 48(3), 564—584.

Weightman, M. J., Air, T. M., & Baune, B. T. (2014). A
review of the role of social cognition in major depressive
disorder. Frontiers in Psychiatry, 5, 179.

Yiltiz, H., & Chen, L. (2018). Emotional cues and social
anxiety resolve ambiguous perception of biological
motion. Experimental Brain Research, 236(5), 1409—1420.
https://doi.org/10.1007/s00221-018-5233-3

Yuan, C., Zhu, H., Ren, Z., Yuan, M., Gao, M., Zhang, Y., ...
Zhang, W. (2018). Precuneus-related regional and network
functional deficits in social anxiety disorder: A resting-
state functional MRI study. Comprehensive Psychiatry, 82,
22-29.

Zeng, Y., Zhao, Y., Zhang, T., Zhao, D., Zhao, F., & Lu, E.
(2020). A brain-inspired model of theory of mind.

Frontiers in Neurorobotics, 14, 60.



914 DI = N S S 9631 4%

The mechanism of emotion processing and intention inference
in social anxiety disorder based on biological motion
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Abstract: Social anxiety disorder (SAD) is associated with abnormal features in both emotion processing
and social intention inference. However, there is a lack of research and clinical predictive models for the
common mechanisms of emotion processing and social intention inference underlying social anxiety. The
current project aims to use a combination of behavioral experiments, functional magnetic resonance imaging,
and computational modeling to systematically examine the mechanisms of negative cognitive biases in SAD.
Based on classic biological motion paradigms targeting emotion processing and social intention inference,
combining the facial expressions, we aim to establish predictive models of SAD clinical symptoms based on
multi-dimensional data. This project has the prospect of revealing the psychopathology underlying SAD,
examining the association between behavioral and neuroimaging data underlying mental disorders, and
promoting objective classification and prediction of mental disorders.

Keywords: emotion perception, social anxiety, social intention inference, biological motion, brain imaging,

cognitive modeling





