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o bk ik 4150 K42 K (functional near-infrared spectroscopy, FNIRS) A2 i 4 sk 3 3442 8 —F i s 53k

R, AREBAESHESG. RARFRB CRA—FFEA T EAT RGN RER. FARH1EA T RS HinA 3
WiRke) FEEKX, BIET INIRS HALBRAL ¥ 69 TATMAEA R, B7 T LR FHILZIHRAT A A
AFRLZHER T ALBRAT AW ENE T 9. RERAR L EEER S i8afes ik, BRI RATHG
AR WY, R EFEARLHER T A LR T AZIH FILE DR AF L RAT BB AR, XHA 8T8

TR, R GMIRES .
EEIE AR SRR R, ATRE S, ME
S%EE  B84l; B849:Col

1 3|8

NN AT B ARSI F R T —E
PIRHR DB | NGB | TR R i A 2 5
ZA2FRHWTGT S (Sip et al., 2010)., i3 (lying)
(7 i M 3535, dlecepti on) 24 4~ P 7 11 -5 B
G BL T, R T 3R U b B2 s e it 2, R
Hu T IR B AR SRR B A A R R A R
fEAMAT (3RS £, KT, 2008; A4, # 4,
W ScH#e, KRPEAK, 2013; Abe, 2009, 2011; Masip,
Garrido, & Herrero, 2004) . X & X BEA1 & T H %
AR ULTEAT R, AL T L SR A AR
FHH AT (753, 2015), gl . ik, 1
TR BVESS RN RIE TS 288,
iR SCRTLAE Y, U s IR AT o 2 P A
HEEFHE: 5 —, RSN, 200 R
U VAE 1 O o RN O o S B Bh X 4 A
BRI B KTT 8 (Lisofsky, Kazzer, Heekeren,
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& Prehn, 2014). A7SLff 5, SMOEBLE At 2 —
PG, PR A R A P S 15 B R AR i A R
{5 &, M9 # (Ding, Sai, Fu, Liu, & Lee, 2014;
Volz, Vogeley, Tittgemeyer, von Cramon, & Sutter,
2015) 4t 3 b 28 B A B H PR Z R 20K
(sophisticated deception) &, % — 2% #k B (second-
order verbal deception), X Fhifii & ARl
R I S (Carrion, Keenan, & Sebanz, 2010;
Sip et al., 2010), % T, MM H — BT B
e AR S A T UL TR AT IR R (TR K, TR
T, 2008), Bitk, AScge— Sty —iA, H
TSRS SO S SE A DT, FR AT 2 Al R
B —1al

TENZE HE AW, UL i A7 7E 1Y — R
MG W5 KM, ANEKUTETE T 41 LI (Evans &
Lee, 2013), — Ui & R, — PN ABREDU
1~2 X I} (DePaulo, Kashy, Kirkendol, Wyer, &
Epstein, 1996) . Hr, —2EHAT [ AL A A A B A 2
PERBT T S 22 28 NEUE A 23l ke 7™ 8 1 451 25 Fl
fa i (REPE AF, 2013; FINHE, PROCAHE, (7R A,
2013), PAItk, R o b SRR ORI (lie
detection)”, Xf T/MAM Rt E BA
mENE X (& 55, 2014; Farah, Hutchinson,
Phelps, & Wagner, 2014), {H A2 H BHR B 1
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€ J1 K J& (Blandon-Gitlin, Fenn, Masip, & Yoo,
2014; Bond Jr, & DePaulo, 2008), K1t WFss&—
BABAESS ) o SR A M B 7 . R A
FEMR VLT R . 75 & LUK S E S5
AT HRI, JaRIF BRI OB, Mk, kS
5k Hi A R (Farah et al., 2014), Bl w25t
2RI DGE, BRI E T 4G SR S84 5 B fz (Event
Related Potential, ERP) Fil Jj i #% filk It 4% m 1%
(functional Magnetic Resonance Imaging, fMRI)%
HORDP I VLT P2 DL, IR Rl kW] T
g JEAG I TREAS B AR o i B i e R 1 K R g
FHLE AR R 0 2 an e 64T B85 19 AT T IR ARIIA
W, TR AR T B2 RS . 2800, B T%
Blni AR B AR B fE e B AR 2 0BG, Ak S5k
JER R, BTG S B HAR I AR R I g
A, FETCEIF R KA VY, WA T
OS2 50 (RIS R AT B A P XORRAR AN
TR R D e BOR (FE I 4%, 2013).

I fig 4 i 21 4 O 3 B R (functional  Near-
Infrared Spectroscopy, fNIRS)%E, A ULTEHTFIT
AT —DH L. PP B AR = R I 2
AU Y 48 B I 21 7R 1 (oxyhemogl obi n) 11 42, 1fi. 21
#E 1 (deoxyhemoglobin)¥} 600~900 nm K[|+
P I 2T A IR S e i) 25 S R, R A 5 i
KR8 SRR B, AR5 E T WA R
(Beer-Lambert Law) i fb 5 F, THH OGN %
3 S 00 420 21 2 1 R MG A 21 B 1 A ik B A

X AR Ak, T I 2 A A0 A i ) e 2205 20 (R AR,

JEwn, Z53E3E, 2011; Niioka et al., 2018; Scholkmann
et al., 2014), 5 fMRI Fl ERP %4 R HL, INIRS
Btk AR, B/, IR, A
P DL BT 432 B R T Bl B i P A R A /N SR
(XEAR %%, 2011; Ferrari & Quaresima, 2012), X
O A SR A R Tt — 25 W I 5 SR A T 2 S B
o[RBT, INIRS 7E Sl o8 H B A e 0 L 3

B—, BRI B H AR R R K
ki B 2 1l AR S TG S B AR AR O, AE i
PANT IMRI FAR A ISR AS B0 [, [] A
fNIRS AJ DA7E LS B B 8 4 55 o [ s A ) .
BT B 6 B (ML, R IR, e, KR
ZE, X8, 2017; Scholkmann, Holper, Wolf, & Wolf,
2013), W] LATEWF S0 B A PR A A 2 L Sl Fe v
[ & Ui O BT FR A AL (IR, 2015; Zhang,

Liu, Pelowski, & Yu, 2017); %5 —, fNIRS ] LI ¥E
BRK BT AXNHERHITZ2RELSNE, &5
T FF R0 By 38 BR 5T (N3, XA &, 2017;
Boas, Elwell, Ferrari, & Taga, 2014), T LLJH3k*%
£ )L EE UL AE I R 1% 20 9 4 i B R (B RE B R
Jibg (%) & M AR AR, 55 =, INIRS fe[FRT it A &
121,78 4 (oxyhemoglobin, O,Hb) . Jii 4 ifil 1. % 14
(deoxyhemoglobin, HHb) L & & 1fi 41 2 A (total
hemoglobin, tHb; tHb = O,Hb + HHb) =Fi{54r
(Scholkmann et al., 2014), & &5 & 0 Y vHE
Peo AR, B —J7 i, INIRS A8 15 B ke i Hitl
H—E RBRE, flhn, e 4P g L ERP 22,
25 [ A HERA T IMRI, - FLRBAG I A g v J 2% 2~3
cm Ak (19 il S v BE 1 AE X AR AR B (N AR 4E
2011; X%, XIEJR, 2017), Ait, fMRI AF5EE 4
UESEULIEAT NP e — S ST IIRE . O BEBIR S
AF OGB4 A DX, 0 DA i T 480 - B 2 AR TR 5 X 45
i DX R4 R B2 J= Ak (WL oC 73 s Christ, Van
Essen, Watson, Brubaker, & McDermott, 2009;
Lisofsky et al., 2014), W LARAFHIgE NIRS Fxill
F|(Ding et a., 2014), H L, fNIRS j&—FidE & 0F
FEULTRAT 9 I TG S LA A R T A
ARSCHF IR R ENIRS HEAT UL 5 19 52 56
JEACF LRI LSRR, JF 04 4T TNIRS 7EUETE
WS TP AEAE M [ RIS &2, 48 L4 A5 Jr ) .

2 NHAfNIRSHRIEENTER

AR S s R 45 N (2014 X6F Uk T A 9 3 5K 11
3R, RIEULTRRY A EPER INIRS #F58 il
FHRTE 0 o e S il e e U E S e e
21 #EhEFTER

BB I e 8 Bl T BEOR EUE AR
8 S 58 R A B s 2 R BTl T L A9 S 5 X
(B # 45, 2014). A4 BBl FROh 48 S MU0 T
(instructed lies) (Yin, Reuter, & Weber, 2016),
fNIRS #F 5 b 2 F i B Sh Bt e v XA 45 S0 4R
RN E 3K (quilt knowledge test, GKI) i 35 2
1235 3X (feigning memory impairment).

211 EFRFAZWKTER

ARAR RIS, S P 50 v fe 28 i Y
W, BN R TR S5 w050 P Y B AR
#fE" (Ben-Shakhar & Elaad, 2003), HHf, GKI il
WF 8 3 A B AR I (R 52, 2013; J] /)M A,
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2013; Bhutta, Hong, Kim, & Hong, 2015; Hu, Hong,
& Ge, 2012; Sai, Zhou, Ding, Fu, & Sanget, 2014;
Niioka, et al., 2018; Tian, Sharma, Kozel, & Liu,
2009; Trinh, Khoa, & Van Toi, 2013; Vega et al.,
2016). F iz (Bhutta, Hong, Naseer, & Khan
2014; |zzetoglu et al., 2003; Nghia et al.,2013) . />
N FSAE BIK(Li et al., 2015; Lin, Sai, & Yuan,
2018) = i BLAK B 52 07 ik (AR BR, Thfe, T 0%
28 2008),

RRADLAL R I X — Rt Bl 20 S S0 R 4 (quilty
group) A1 G % 41 (innocent group), 52534 43 AR A0
RO AR TR E A B B (Sal et al., 2014),
A0 R B B 1h A0 3R 21 % B A7 5 400 46 5 A0 R
(I, N—ALL Y & B A E —AMosRR) . 7EJ0 R
R R B, AR gl — R HiES
JEARAF B AESC I B A1 50 AR5 B TG e I H
(J& /NH§, 2013; Niioka et al., 2018; Sai et al.,
2014) . AR AR AT F, 0 A0 IR AR AR B Al
AR A AR U

R IS B R Bl R — SR b S R,
IR X RN R B EE R, SRS HEHL
EPOR R B — ROV AR AL @ R F 5 LAY ) 2
(n, YRl 8 @ SRR I, ) gl fR
Fi Bk 5 XM AR Ak 2 IR Xk
Bk 5 197, BHXEIA A OISR K Y IE
e Bt Uit (Bhutta et al., 2014),

AN NETAF B, — i 52 3 mir = S R
PR NEIE R, REApLE R — 2500
RIUH, X H— e & ol N B SHE B
AR H (N4 5, AR B ) RO A — LE [R5 19
R I E (Al AR 427, AR B ) RRE
X, A N E SR SR Ul i (AR R
4, 2008; Lin et al., 2018).

BRI . R AT A ANESSFE A
A Y I B BRI A5 B, O AR AR i
Y B (5 8 3 75X (Concealed Information
Test, CIT) (Farah et al., 2014)., #I0 SR H A
SR 5Y 3 B R0 R 41 4 N G 32 4 g e I
6 AL T A AR DG H Il 28 15 3 1) 22 S0k X 3 T
EHALIEHWEL (Niiokaet al., 2018), A LLHF
5, VIBSEA oL SR 15 BORAR R o (5 R
AAAERANER, T TG 52 40 % 9 2545 B I TA R4 ]
S, A RAE AR BRI AR TSGR BF K iy

ZAF 5 N 1Y) 22 A N dE bR ok X 4 To 58 35 AL 3k
F(BEPE 4 2013; JE/IMAE, 2013; Sai et al., 2014),
5508 SRR IR A AR [ 2, R R iR
D NETAF B AE = DA — A g0k, P
8 3 L A IR S A R AR R S R R
i 35 ASE 511 25 SR BRI A TR I i e AL, WA
It o ax WA 9 SRR O 22 S 1R R 9 Y C
(Differentiation of deception paradigm, DDP) (3:&%
&, 2014), AT EINR R R A N ESE
15 B A =X AR B R A X IE RS F B
HEATAE R R, HORE 1230 PR S O s iR Y =X
(intentional false responding) (f£ 34 %5, 2013),

R = GKI A IS T L a4
— B, BTN T fNIRS A R
s,
212 fBEKIZER

1 2B 2 1 2t Ll A Rk I I L 422
1 A B BT 2R PG B A 2 At s I,
AT BB 4 22 1 mAZ i &, AL AR | il 1e
ZAR, LA AR T B R i . SR
WA A S A 2 3 e A 15 S AN ] 1
2, b S TR AR BB X BT A I H X
2 TR PR AR 58 A A R RS TR RN, R R A S PR
A 39 TPk PR ABOR 25 5 U ke, T R AT
RE ML e ms, AL AN RBUEAEN R (W %,
2013; Z5jif 4, 2016; Leeet d., 2005; Li et al., 2015).

2 X ol A I KA 2 A 5 | 1 DR A A
275 MR AR B S DB R UL ATy i I BIL A
BABEMERBE, W hR NS
R AE TR A —FP B (LI et al., 2015), #Rif, A
FIETEFEH A O h % w9 7% 2 (Lee et al.,
2005). Li % A (2015)F F w25 48 T 4l 7 0]
17 22 il R SRE S AT IR BB S 1 B S AL s 11
PR AL o 5206 SR Pl A SR BT, L R e O
PP EALAR, BLEFIWT Ry RAL”, WS R AT —
FE 12 B h B R e A R AETT . SR EH, 5
FERI SRR LG, TERIESIHLA A TR R ACHT 5
T 118 R 7 40 I 2 2 1 S KT B e, SR sl L
KT, B EHEH T, ETSLAET
O A DRI b X A B A A
E G0 T B AL AR AT R A 0 e ] ) B R
KT WIREA I s HL A, 3 156 I kAo 57 e 1 13
T SIHLEE e AFAS AR [ (B A 2 i sh L EE R 2
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AR BT T A A ] S
FNE Gt e 75 LA SERAT TS B A A DA 4 o]
TE AR, X AT LUA RO S B T R R A
FERIAEVETE P AE o BRI — A AR A S 2
VRTE I — > b ZEB B A B ZE 9 43, (H LS A BR
G PR A R BT T A I LR PR B BRI 2
B BE(T %%, 2012; Ding et a., 2014), ¥
LB FAUN . RS PEAL 1 25 T LA S B
1t %5 .0 P 5 72 (Abe, 2011; Pornpattananangkul,
Zhen, & Yu, 2018; Sip, Roepstorff, McGregor, &
Frith, 2008). 73 7Mpk ghid i i = BT g s rh
AR SN R=NE N E W R E AT & AR Nk
R PR A AR 5 B T B (3R 2R BH, 2012; Sip
et al., 2008; Zhang et al., 2017), [IMFHF5E4 & B
H & P 10T R Bl U TR B 09 i 8 A U AN [
(Lisofsky et al., 2014; Yin et a., 2016; Zhang et al.,
2016). &, Zhang % A (2016) 558 & B, 30
VLR AR B T I 4% DA 2R . SHshul
T AH L, BT 0% N 2l BE X 45 2 I AL TR R 3R
KRB BRI | R 5
JESE /N TR P X Se ], B AR A S %
7 S5t rh T a0 T 3 B IR D3 P Rl A
FEARRBHE S BN L BR R, T TR A
— B HA R
22 E@igiRex

T Bl P T 2R — T AL R s, X
T3 ¥R I A B3R W R AT 10 9 B T S
MR AE SR h BB e p L2 (T ¢, 2012; Carrion
et al., 2010; Ding, Gao, Fu, & Lee, 2013; Greene &
Paxton, 2009; Yin, et al., 2016)u & 7 A br 5. 3l 1
BT A 4 3 AR R R BT s (FE 2R, 2012; X1
{il ¢, 2015; Ding et al., 2014; Sip et al., 2010; Volz
et a., 2015; Tang et a, 2015; Zhang et al., 2017),
EHOR B RS U, TR T Oy B
ULTRAT M (FEPE 4%, 2013; #EF 4%, 2014), A0
1,04 [ % 15 (spontaneous lying) (ZE7 4%, 2016;
Yinet al., 2016). fNIRS #f 5% H % H #0 E3h i 575
2 2 A A 7 P RS T 0 1 90 0K T X T 1 0
PR, 3K T I X I DX A TR ANV T S A
NEF, J5# W &5 NHEAT IR, ks Rk
FEXUT WA £, AT GBS AR TR T U T o
221 [EERIERE AR

5 T T W i 3 AR A R S R s R R

PEAT N B2 805 2 (Greene & Paxton, 2009)., SZ56:
TR AE TR b Be— N DA T AR B
FELE R AT IR AR, Rl A AT A S5
T T AR AT A Al R H R A R D 45 R T
RYLE o [ AF, SEI A Ll e A % B i A
e FEBEh1E, I F = Je s r B AL R 18 5%
T (T B, 2012), SXEEMY H 2L AT
T T LA3E a3 5 4B o e ) T A e — R
A ULTE, BT Greene il Paxton (2009)#F
5 v AT U T B 2 475 6 5 773 9 17 ) T A SR A R
3¢ e (A T R A0 2 AN S AL T e, R
THEFTAs BB T SEE . TR A, BFSE A AT LA B
A2 [v) — 4~ N 2= Sl A = Sl 1 B B K 47 3
S, 1 AT B R A U IR AR i (A T
URTE) IR 2 2K 25 2 Jal (R 4 T U8 2018 ) LA SO S5 3R
74 22 Jahy (5 X130 L9 ) R 52 2 2 4 T (5 8 U8 TS
85N TR) 4% 1k 2 18] Kk 3% 3h 19 5 TR] (Ding et al.,
2013), F & T RATAFIEF B b 2B 1
N
222 EXEEFIER

X T R A T B At S H AR T
B &M, EET, INIRS BIFFE (i A 1 %o 1 fo
i i AR B 5 T X T 4 R T 0% T U Xk (R AR,
2012; Ding et al., 2014) . “W 4" IR 7% (X e,
2015), M 2% (Zhang et al, 2017) L & i 4
J5 0 B J5 i AT 55 (Tang et al, 2015), 3346 XA [
G i A 2 3 A AT TR T A A2 R R B X —
DA FORE RIS H G S H R RERTN

T X T A7 A T A TR AR, AR AT A LB
il — 44 5256 B T pEAT T % T (0% 45 B TR I Xk ok
o LI BRI AE TR — T, ikE
T A 2 0 A R T, ik mT DA e 0 S
BRI S B DA T, XS 5 U
L AR — P A R R R AT o (FEZE R, 2012;
Ding et a., 2014), Kk, @I T —45% & A
A (SR A 1 g U R S O S 1 A O T R
F IR0 5k o 5 k56 (2015) 4 45 At T " i
XA B 25 5 LB B A 0 R B R, R
SRS B LB ULTEAT R R 2B

T X TR W 2F R i R AR AL T LS T AR B
UL REAT R o WERR T — AP A
Gish&E) e, — D EendE WEE)Mh.
XA A H R 2 3 T DL AR e T 2 2 R S )
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F S5 R, dnl DA T 3045 5 2 1 41 I 12
PR A C R 55 B R o H 2 WA 35 U T i A I
e, ANSRBE A FE AR, WA R, Bk &
Rhiho 2z, BePARE 2RI, 2015).

XU i P Xl L S AL 1 A 36 v BT R i
KRBT o W — AW £y {8 HE K (banker)” /i
@, 73—l i R % (followen)" fi (4 . 45
FE U X S B0 T U ik BEALA P 5K, 72 P BT,
FEZA LA H R MAR/NIET T, IHEARE
FACERRA R/, RIS LR T IE S H
KPeE e I, HEUESMARMKTER. W
RFREATE, EXASRSZEN, K9
5. WCRINFUGE T, IBASERZE T TG B
TFREECEIN, E_ERCF R AR T SRR . 7EIX

AR PR 52 A 0 AT L K A SR X o B,

FEREF TR, BRI A CEA MR/,
IR AT R, A QAR 2R 45 [RE, 0
RIEFREH T/ ERR S ACES T K
WAL T, IR RO B, S0 ) b O 2o
TIRZEf @RS T H K (Zhang et dl., 2017),

Y I ) 05 ) 38 AT 45 /& Tang 45 A (2015)7E
2 ML 1) H U T RE T QA SRR L, AR 32 e
Oy A BRI B AL, XL T LR R R A7
HE B AR, T DLk B R 2 R
1A AEGE A AR R 5 o 3OREE AT DUE o gt
it e Ok BRI R SR T A kS
Il 25 HRE 4 73R 42 UK T SR I B 22 o

A TR X T A8 2 i R 1 S 6 7 B AR AL T LS
oA WSS B 2R UG 5, SEE TR O A R
Bl #2210 AT SeRst 4 B Sh AsS i, XU A LA
FFAXE 7 00 5 A BORAE 5B AR BT A,
ORI T UATE I A2 B Bl MR B AR BURFAE . [ S A
T F A WP 2 AR U R DT T BB, 1k sz
) i 5 R SR S i U e X BB AR B 2 0 3N, X
FERERE SR I BT BB, 75 & Hh gl R SR 1 1
SEURSG, SO0 2 S AT 55 v 1 A A U (RE S
%, 2013; XIfiE, 2015), X LLSLETER MR A
PEPR B FLICH BN A T B P B BATREA T Ry 1 e 22 L
PR T4 2 A 3 I .

3 NHA fNIRS iz itiERHE

1 fMRI BF 58 —FE (Abe, 2009), HEHFSE H Y,

Al Lh¥ B AT T N ) ENIRS #F 58 20 M A 5

] : 55—, DR RN AI s 2 AL, RI2E Eui i
555 S R i R AR K Y S [ (BH 3, 2015; X))
iz, 2015; FEZ=FH, 2012; Ding et al., 2013, 2014;
Tang et al., 2015; Zhang et al., 2017); 45—, W5
fNIRS W 3 H A (Y v aff 4, BRI 5830 T 5 1Y)
MG S VB M PEE bR, 45 G R EMaIT ik,
TEA AR 1 3647 %50 73 Fr (Bhutta. et al., 2015;
Huet al., 2012; Sai et al., 2014; Vega et al., 2016),
31 RFEHAE R ENLE

fMRI AR 4 TA A J2 v 2 BE T =2 19 2 42 A
e, Ee Wl ENIRS ORI R A BEEAT 58 2 A5 G
A fMRI AU o 2 ath F OB TRy, HH AT
SEH INIRS WIEFE UETEAT A i 22 AL A4 Al SE 4
|zzetoglu 5§ A (2003) 5 (K44 INIRS HA 51 AZ
g, S5 RIULTE TR T Bk R e A
KR ETERBEREGE . XU T INIRS 5%
AT DLTE A X 43 U e R S 1Y S Ry, 2 —F AT LU
KRV EHH AR TR, FEBEEHE
HHHA INIRS, 52 fiuCE o T
%1 I [l (superior frontal gyrus). #i " [6] (middle
frontal gyrus) . % T [l (inferior frontal gyrus) L fifiz
B1IX i JZ (the premotor cortex)FIAHNE 1] (orbitofrontal
area) 55 K Aif 4 - Rz J2 AH G B 1 X AE B T Ry
BT /R F (B 535, 2015; XU JE, 2015; FE42H,
2012; Z%jit%, 2016; Ding et al., 2013, 2014; Li et
al., 2015, 2018; Niiokaet al., 2018; Tian et al., 2009;
Zhang et al., 2016), A W5 KM, APrE sh1E 5
R B R B 2 3 B0 B B (superior
temporal sulcus, STS) 1 #i i B 4 X (temporo-
parietal junction, TPJ) (Tang et al., 2015; Zhang et
al, 2017), X2LIR 5 A fMRI JToHr T 5T 45
JIEA —F (Christ et al., 2008; Lisofsky et al.,
2014) . [F]EFR IR, ek S s g A 2k xS
T T TE S5 7 T 2 75 2 T AR T 22 A N B0 1 “ A1 55
JZ " (Mameli et al., 2017; Spence et al., 2004), I
FEIIHIR L RN . RGP S . ST U R N . M
A AT R I A B AL AF 2 2R 0 SN ik
T2 (Abe, 2011; Mameli et al., 2017), G 5RIE K
W, H R VHAT AR T/ LT 5 5C By il 1X
Z 528, AL E R E LRI A TN ST
FR(THe%E, 2012; XIfil f, 2015; Ding et al., 2013,
2014), Gin, B B By L 3 B 2 SR A i A A
- Inl (BA8/10) 1 7=l %5t v 5] (BA9/10) 465 5 22 3¢
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A 5G4 i DTS AR B R, 38 A 9 S5 AR A 2
(R X T U8 BCT) L 38 3 AN I8 S 3R A5 22 Il (R 45 T i,
ie) B A N HR ] (BABI9)IX A5 H IR IEAN A Y
oG DX ARG K (T e %, 2012), Wz, TEid
2 154EH, MR FEE S INIRS#ET T K&/
WF5E, FEAPIESL T TNIRSTEMPEHTSE b iy AT EE 1

FEE, BFIJLEW AR T2, Pk
TR Gl AR H AR B RIBR (N, TMRI F1 ERP X 8
Sk SRR, RO B ARE ) EEWR, 2
#MeF7, T, 2015; Moriguchi & Hiraki, 2013), H
T 268 DK 22 300 A5 1 I A A 5% 22 2R L sl D e v
X, FESLEAE = o o UL TEAT N B fl 2 L
il X FREY JL3E L R AE B SE A Br B gl 1 S
VLTEAT A B LA B = T fift . TNIRS FEfE IR
A UATOARNFESE, LU 8RSk 3h A X A UK,
WD T R B A SRR R L, T
A 1E A RTHAE gl L EE UL AT O AL S L Bl serh
H R VLT A 1 Bl WL RS
311 JLERFEAARBELE

P LI — A~ WL 4L (Evans & Lee,
2013). #RiMi H TAL S AR B R R, Z Ry
WE5E FUR AT g 4 2 TR T LB a4 T R 1 7™ A=
PR RS, AR AR B R UTAT kR
N HLR . TNIRS Y BN 9T % 22 UL e
17 BN K R LR R A T — i LA,
JCIH R W53 4 L B ST T o 1 pl 2 L )
ZEERAL T ML,

H TS # C 2 A ENIRS X3k 3h A Usk iy
o3k 2 S ULTEAT o B R TR P 2 HLI (T R 2,
2012; #:¥%, 2015; Ding, Wu, Liu, Fu, & Lee,
2017), TIE%:(2012)L) 7~12 % )L J ik, DIgS
A8 T3 390 [ e XK % 52 LB E B UL TEAT A 1 2L
il S AP, SIS0 R N (S UL ETE )M L, L
B UL O B U (BT ) B S 8 S8 2 I 5+ [l 0 A
W5 L [ pk SEARAS 2l I (X T U EE) BRI
SER R 238l (R 6 T U8 LTS )) B R 22 1 [l
BSOS R 2R . XSRS DU A R, 7E
AHFE T A5 B M A5 R AL (T e, 2012
Ding et al., 2013), ULEHFIALA—FE, PATTIREM
RENFWAEILERTAT D R EETEN. 5
APPSR EE R — B0 2, 5 i SE R %
il CF5 %o T 156 B0 ) R 5 U I AR AT B2 il (O 4 T
The ) B KOG Ko i 3 22 5. DRSS E A, W]

By 7~12 JL#E A RWITEM KT L RIS A
AL, ABATTIR A REAE IE A0 A A TS B A A U
Ve aRAS " i = Z A X, i DS BOLE S
X7 UL ECTE SRR T ULTE AN SR N A E AR
B A G NMR — 322 5 (T 1642, 2012),
7335 (2015) L 4~6 % (4l LR /N H . KBE)JLEE
A R, SR R ek, 45 bk,
U BN T o i T A O ], L3 B e
i U IS B X 2 T A B T K
HIARIT Je 2 A0 A X . Ding % A (2017)i8 %
BT 7~12 % JLEE VLT 00 ik PR SRR, 25 R A
JLFE U2 3G 190 245 114 4 o Ry S R R AR R AR o X
UL, UGS T L EE R R0 4% 2 ) % 17 1 B,
X T 5 DA NG ) R 12 Bz A B e s 1 L U e 11 ol
2L

DSERFFE RN T LAAE SC T L ZE B 2 ML
MR E, (B H AR5 A RIRE 2, Kok s 225
Z IR VT AT R 2 ERERE S KN R B
MR SRR, S LB ULIEAT R 2 A ] 7= A 7 X —
Bl ] U B 2 1 SR IEdE, XM FIRATIRA
PRARULTEAT R AR AR A A A R AR .
312 ABREmERPIRITHEIE

PSRN , BRTEAT MRS & AR TE R AN
brEShE S A, WU E MR IR,
T RAHEFEW Y . R T %58 AN B B3 ik B b B
TN EHLH], D E A D BEAE N BRAE B 5
[ 30 106 A R O X T 9 Bl 4R
M, PR EARRE, 4K 2800 g
SR WY 389 Ry BB AR Bh U S 1 I AL, B
FE A8 B B BT (4 ot S 3 B X 42 0 R
R e SR B F 7Y 53 A — A B sh X 4 )id sk Uk
PE# 1Y IR 3 (Lisofsky et al., 2014; Zhang et al.,
2017). EHUL, OANTEREE S SR PR
VLI A 5 W & 2047 1 3h i A0 i 7% 3 1 15 8L 2
BRI . FF H 255 IR UL 5T A A R
PR, Qe S B S A0 SR B S (R R, B
SO, MRSCEE, fE/h2%, 2016; Sip et al., 2010), BF
FERAETE I BR E G 5o i A & BT N L
R U TE A FR SR A G T A L AL b i i, 2
BIAFSE & H G AR, INIRS (1 1 3 fif P ix —
(AL T AL, INIRS AT LU RO eI
ST HSRAIE BT T SRRl IR B B R b 22 3 B0
(AR AR B, T LA AT L] A 0 R R
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Tang % A\ (2015)F1 Zhang % A (2017)#) H it
ST 518 F 1 45 A R T % T R R U R S 4 T AR Y
THEIEHMZHLE . Tang 48 A (2015)4%5 5 & 3
AT X TR 1 S R, A A R A IO 5 X )
R R, AR SE, XU, AR
110 5A R ] B 4y S E A G . Zhang 55 A
(2017 M 45 SR R B, SIS A b, TR A I
TOUHE A DX A0 PTG K S48 o 6 o 705 3 A [ 25 43
Mr B, Wi b iTe Ui IR A5 v on, D H A
P PR 22 0] o X BRIURFF 58, BT A5 X
I A %) B 36 s () 20 M 3, T AR PR T X
[IPNUNERD G B iIE 2 e e D | =R Tee =7
RORHEWT X O R, XTI 0 T, e
T 0 B AR BTG, O 2 T
A 518 LR B I B I R T UL o

SRR R e R i N R
ZE RGBT T S UL IRAT & B AN,
P THR AR SRR . FHUGE], BT A
ek, B TUTETE AR B B T L4,
WAIRAL B O BEEE X A AR 2 A R (Lisofsky et
al., 2014), X SEHTFE R K Sip %5 A (2008)#45 A
Brad FAB B B B H 300 T B DA 0t 2 B o]
WAL T S E TR

JyAN— 5, VR R A R EEAT R
(Lisofsky et al., 2014)., ABRHE3hE R, SERHE
AR — RO, R R O A S Bk
R MG & I ALE—A 0] L™ A Ul ELTE R
B T TR T O 1) A S PR R B b, R 2 0
Al X R 7 A AR AT PEAAS ) B SR
W& BT 2 B 25 R 7 FE 45 [H (2012) Fil Ding % A
(2014)K i TNIRS A I i Xof 1 45 A 17 0% 1292 i
R FE KB, 5 4 4 58 4 B AR A e, 5K
50 2% A v o O SR R R X £ B S
T K AR 2 (R L 15T, BAG), WERA TR
EIFE B BYE] . Ding 25 A (2014) BT 93 iE &
B, AE SN W B, DR AT K0 R A A v e
B2 2 (BAAG) S A2 B i T UG FL G AT K O o ISR
HINA, AR S AT 100 T R B R A1 B T
LIREAT Ry, (H 55 U0 L0 SO A L, 30 M 3 O et
T B T, PR 2 D A o B U
M A 75 3% (2015) AT 58 & B8R, Ut B 0 2 7 34 B
R 85 P B 2 S R R R T U B TR AT IO

W€ A S 38 2o 150 0375 R S O % T B e AR S AT
O T B AR R . FE R B, PRI SE
B & IV L TE BRI A% 4 T R A B 2 ()
AL, BALO) U80S 7K Ttk 2 KT U T I R O
o XU, Bl A T 5 1 T S O A Y
SEIL, 0RO R R

LA IE A, O B R R S R 4
FLIEAEAE AR [ (i 22 56 R, 3R R B A4 5 o
Bl R B Ok 4 BEE B R B A, A
S SN B B 3 A7 S b R G 2 1 LT A 2 AR
o U ECTE SR AT OO S AL TR AR, BT TR AR
TAT BRI AR o H G T30 50 150 015 HR O A
IS 3 B A e 2 SR O R ST 4 SRR — B, R SR
FAg it — LT E XA, A SR BB AR
[F) 2 700 ) 3 5 SR AL 22 A0 B -
32 MIEAERE

RS RY, NS S U TEE T
SRR, BTN AT UEA I S 5 e il
TR B A T A B2 1 BS 4K 48 (Blandon-Gitlin et al.,
2014), HAIMY INIRS B 67T F1 FMRI
F—AE, DI B0 FH S HF 1) ML (support vector
machines, SV M) Fl £k ¥4 H 5| (linear discriminant
analysis, LDA)4 3 TNIRS 55 £ GKI
30 Fofr 2 ML (18 Y0 5 0 2 v A R U L B A PR T T
AE MM S R, X0 52 7 106 B35 S #E AT X
4y (JE/if§, 2013; Bhutta et al., 2015; Hu et al.,
2012; Li et al., 2018; Niioka et al., 2018; Sai et al.,
2014; Tian et al., 2008, 2009; Vega et al., 2016),
Bhutta % A (2013)%F ] SVM Il LDA (43248 1X
ST IE B R IEAT T A, R R I, H SVM 11
IERi % (87.33%) 7 T LDA (78.34 %), {HXTiHF5T
MIREAS SN, SRR E— 2B 50 0E, 4 )5 iF
FEF ] UL LA R 7 A S e 5 A s

AWFFEE LRI, 456 2Rl DR &S
R AERM 2, 4, Tian, Dobbs, Carmen, Kozel FI
Liu (2008)# 4 A& ML M . PR ML AR A . Sl
LA AR AR A ARk, B X 3% ] ik F
91%; Bhutta 55 A (2015)%F £ fk Fi Fll fNIRS [ 45 54
WATER A4 B, IEB0R BT T A0 e 1 I 2R
ATTHERY 71.6% (FNIRS)FI 74.5% (Fz Jik it ) 2 5 5
86.5%, Lin % A (2018)% ERP 1 fNIRS ({5545
HERSHTEB, E UM 1 A A
J7 1) 85% (ERP)FI 84% (fNIRS)#2 25 3 94%., J&
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/N (2013) FH S A . Bz R | INIRS 5% = Fhdg
PRIEATINGRE, TERR RIS ER s 92%.
XIRFFERGAT A . A E A 4 = H 4 Al ok,
HEEA — BT R, TR T B —HE AR AN AT REE,
PR T O R ER P, (2 H RTE SRR, %
S8 THE 4 TE A SRR AN AR 3k ] RS R A U i
AR AN B, W R IR 20 O 1tk 22
WEh, mrEHE INIRS B sTHh, KZ R
I TR I 2 2 30 AN PIA T 42 ) 40 A i DX 11 80
ARG AN B — 8434 A 48 b S X 43 10 5 0 S
S o

WA KB, M UL Bk, KR
U TE 9 3 A DA R 67 H 2 AR AR BTN, gl 2
PO VLT 2 BT AR IR A S o W T4 H UL
(9 NN B K 22 5% 7 R A il ELAH, 22085 o [ )
OS> . R, R AT A R DG DX
T AR RS L ) D U T R (R R R
83.3%), 455l Uk Ui 2 1 1 1t 1) 1E A R A T Bl ALK
S (MERA R g 48.4%) (Li et al., 2018), [Hith, JE4k
N7 FH INIRS SR 470 2 st I %5 5 - 45 38 14 0 3
Ghn, (RN % BRI T A A2 5

4 RES5RE

25 LRk, EETRH fNIRS 1EUEHE T 0o
ZHLHI R S IR E R AR, 5 IMRI 1Y
WEFEEE SR = B — 2, AR AF e T fNIRS 78
e R A AT SRR AR v . A, AT
FEHE R X R AR S FATTHE I T LE 3
TREAT A 1 sk 2 AL R S S5 b N B B Bl i R
URAT R AR AL 2k, b TR AT I 2 A e
FFULIE A T — A, B R —
A EA ) AT I E R (lie detector), AT,
H AR fNIRS 78 i 5 4005 i BIF 52 38 4b 6 46 B
B, DA —SR R, 0, D EFEARAEL
BE, R FB—, KL HeE K nsinT k2
i Z X6 5 U B DX 6 R M S R R, 4
JEWFGEH R TS % & INIRS RUEHFIA R, 5
i o AR AT LIFE LT FA I i — 2
JEIESE S

B—, BEGAZERAMLTEN . BA ML
EALD B a®E A =MIshr. Tian 5 A (2008)
HIBFFE R LR & = FdE br il LU S w3 e =
M IERAR  Htk, J5 ZeBE o N % R 5 = A4

B, Z5ERAERI . 2 AR AT ST LA
2 S BRI AT S0, 3R S AR A B R
W5 A VER I o AT, ENITRS A5 AH 5 25 14 ) ) 43
PR A2 [ 4y BER, A IR AEGTH W% T84 FIL X
Fh L, RIS 4347 358 3g B %) B[] A 2 el 5 08, o8
T4 T 114 25 5% 0 A 1% I 7% 30 RRAE (Ding et. al,
2013, 2014).

B, SR ZMEAR, 2B HE B AG TT
R G AT B BT T A A 2L . E AT
FROLUES, ARG ReT 22 AR A,
[ B X 635G 7 A AT O L AR BRAR R DL I T R 1Y
AL HEAT I A, AT LB 0 % A P (R /N
2013; Bhuttaet al., 2015; Lin et al., 2018 ), [HHf H
I K 04 JRy Bt 2 AR IR B, T il 3] 5 i
VAT R FEAb G X, G B . AR L IRPRAZ SR
SR WM AIEE I TR . S FEH fNIRS
WM PRI UL TR, % JEZ5 G fMRI, ERP 45 3L
b A ST I, A A I G AE R R] R s [
SrEEER LIRS E AR, RIS 4 SR S A T
At [RBF, 32 2% B H R (transcranial direct
currentstimulation, tDCS) Fl 2 /i & 4l #% 77 ¥
(transcranial magnetic stimulation, TMS)4:44 22
FEROR G R WL fik X B e S 5 AR 0 U BT
“A(Maréchal, Cohn, Ugazio, & Ruff, 2017; Noguchi
& Oizumi, 2018). il 25 G £ Fh 7 i 3R A
ABAE T LA A5 B3R AT A B R T3 35 1 i 2
PS4 2 f BE ARSI

=, BECULTEAT IR M4 . BLTEAT N
P A AT B B, BRI T 2 A )
AE X IR 2 5 (T %, 2012; Ding et al.,
2017) 382 M Bl 7R DA B RS BT IR A T BBk
T PO 28 R AIE 22 B 1 22 5, T DAL FRATT O G B A
8 ThE I AN [ SR i X sl =22 [R] 2 75 A7 FE 3K 3R DA K Ay
AHEAZ AR B, 3R] DU R AT B A DA PR R A2 4
I HEAT VR TR A A BT GE I 2%, 2013; #54HkE, X1
fer, B, ZEBRMA, T4k, 2015; Abe, 2011).

S0, SO AR A o Bk
VTR P bLH . AR A, HATLRE
ST BT SR O S R 5 PR a8 B B N 1 B &R K
3547 4 BT A (Lisofsky et al., 2014), HET 556
F G AT 0 P 5 B = A2 SR (Sip et al.,
2008)., Bifi 5 To 2 1% Jfk FNIRS HE A (14 2R3 4510
RIMLH KT, A JE 5 T DL 46 H O 1 S b il
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PeAT R B ZEALE], G 2P R B SE B
YLIREAT R il e WL B 5T, AS W7 2 o A S U
PERAS IS R A, A B T SR I
AR B | BN FRF, BT A
FABREZ), AR TR PR E S AU T
g A BFSE A ENIRS I3,
HE— 2l T LTSN AR IR A 5 A B3 B
PEFT R Ui A o PRSIl 2o AL i 5 ), 38 mT AR
T A A W w4 BV i (col laborative dishonesty)
T 2L (Weisel, & Shalvi, 2015), %454
I FAR S A5 0 A SR, F @ AT A bR 8
5 S A BT T A 2B AR (Abe, 2011).

S, X JLTE RS T e AL AT A
EEFSY . H AT T LB BT A i 2 L 1 B
FEANIRIE A, i HCH W INIRS A58 K2k H
BEWR T, RS2 BT AR A5 i I B 1R
i Fn2E R F A (AR R 5%, 2015). Tifs
Bl INIRS $5 AR T UFE#AS — B 8] P9 2 42 0 2 11
DR, X LB D83 i o 2 WL 3R 4738 B BF 5
(Moriguchi & Hiraki, 2013), % %£¢JLE Ui {7 4
ZERLT R SR AR AL B S AS BRI, A BT W Z Ui i
TSR R AR R C R, Rk, DFRE
IO E— 25 AR K 8 14 B 25 B8 U e A T kg J2 e
Wit 25 K F) 2 75 10 2 i, B R IR AT TR B A T M
S B AT X — B RS AR (Lisof sky et al.,
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Applications of functional near-infrared spectroscopy to lying researches

BAI Xuegjun; ZHANG Peng; ZHANG Qihan; SONG Lu; YANG Yu
(Key Research Base of Humanities and Social Sciences of Ministry of Education; Academy of Psychology

and Behaviour, Tianjin Normal University, Tianjin 300074, China)

Abstract: The Functional Near-Infrared Spectroscopy (fNIRS) is one of the most promising functional
neuroimaging tools in recent years due to its high ecological validity, low cost, and less sensitivity to head
motions. Experimental paradigms of instructed lies and spontaneous lies have been used to verify the
feasibility and accuracy of fNIRS technology in previous lying researches, and provided an opportunity to
explore the cognitive mechanisms involved in lying among children, and the neural mechanisms of lying in
real interaction scenarios. Future researches should use multimodal methods and indexes to enhance the
accuracy of lie detection, and could explore the brain networks and the neural development of lying
behavior to enrich research perspectives.

Key words: functional near-infrared spectroscopy; interpersonal interaction; lie detection



