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FEREPERIA MR AIRERIZS) (Chun et al,, 2011) o Justs
Carpenter ( 1980) $2H 1Y “HR—W—Z MR UL (Eye-
mind Hypothesis ) IE52, ARG FITTE RS04 T
EHOPRRDE UG R T ok Mk, B, IR3E
BREOAR O i AN g e p 2 TR

HR I8 BRI R A A SR 200 1 I 23 3 Rl dbi ) i
o 19MZLAR Z 201 2 O i 278, PSR g

1 NEEFE

11 EREDEERNTRLA

HR BB ER A, RIVH AR E A8 18 B R IC s AR
BB AR . — AN IEH AT70% UL 1B ESEfE SR A
PGE, HRASTEARIUE B R A IRz 8, RIIRSD (T
T, 2017) o PRI e M F SRS 3 S BE A AN

RORAREANAE, XIS REIR 2 A A, HEsR T
BRI E B 50% ( Van Essen et al., 1992) . B T4#
ZATRRIRARR, AMibd E” s, Hhsh

BEEE: FRiBR, IAEEFRMRFE.

SRER 2 AL s 08I T IR ST M AT iE s,
{EAS B BR BRI AR . 201 22604 E904EA N
RJEW], Yarbus (1967) 1211 “MREHBR TS IuE” 1
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I, Just5 Carpenter (1980 ) HExy B FAR 5 IR—H—
FMEBUL, Kahneman (1973 ) FIAHIGEIHELS I T4
BRUEAA BRE A BCHLE], ARSI FEEEE T IAA
DHEENSIER . R, HRIE SR . BB A
DRIRE ZITIB TR B, oSO R 30
IR SEIE T EoRg B . o IR 2l ( Cornsweet
& Crane, 1973) . 2122 LISE, IRZHMFEHA S,
MEFL—fBR S (PCCR) HARMC E03, Fkfifks
PATE S IE KRR T TIB B RS B ( Duchowski, 2003;
Mestre et al., 2018) , WFFY FME A HE a1 HR B8 AR 5T
BURBIRTE . MR35 GKT/CQTAEMIR LS A LU &L 245
BEE ( Walczyk et al., 2012; Peth et al., 2013; Gamer &
Matthias, 2014) .

1.2 BREDVFEVEHRHRE

1.2.1  HER SR B9 FEME

WAEA, BRBNE BRI BA TR . Sk,
PRAERIME SR04, B e AN e 3 LAY (fE3E
A, 20165 B 4, 2018) o HRZEESE D
BRI A B P AL EAR L R 2R
WA IRk SR BBk SR AR, AT T) 4 S e LA R 47
T GG MK . T CIR—I—BHEAR U (Just
& Carpenter, 1980) , AT IE] S5 AJIIN T MERE 424
Koy L ELAR X TA 67 Ao R 2748 A i B U A7
MRS (Heilveil, 1976; Walezyk et al., 2012) ; 2
R AT A AE UL 25 I LY “HZ BRI 1" % (Leal
& Vrij, 2008; Peth et al., 2013) ; HREHHLENIGELEA S
PR ARG 5 2488 5340 (Stefan, 20063 Walezyk
etal., 2012) . REBHJCIELIIESS, LAREEAETU
SRS HAF RN, LB EY K. I
K BZIRBURREAR, MIEEH ML (N,
2009; BRAA £%. 2011; Lubow & Fein, 1996; Webb et
al., 2009) . XEELERRWY, MRBNFEFRTE RN GEH B
A RIFIE R 580%

122 HAFVEMSMES N MfEmER %
b

A A EM S REPGH R, WAL R
T 4 52 07 W E P RE R TS ( Phelps & LeDoux, 2005;
Beatty & Lucero—Wagoner, 2000) ; RN 22 M ARE 4L
EE, PATEEM AR (Luna et al., 2004) ; ZHJH
RGALTEIAM B, B2 B0 i B T RETE R B AR
(Jongkees et al., 2016) . XEERFAERE ] REHY SR FELLHR B
FERRIMIERURREE , R ATRER | B TR 2

ML AR X DA SR A7 et LI 2 e R R R URR, AN
5% FIME PR, RIS REA R (%
45, 2016) o /AR B WS R G PG RV
FFRT SN B, e S UG TR LA 5K T e 5 Sy
o BRI  EFE TR E,

www.sciscanpub.com/journals/pc

MR SNFIT BELE & RN AT | 155 RS B 4R IX
134 (Stefan, 2006; Walczyk et al., 2012) . H/DAE
G SRR R RS . FUBKE R (Luna et
al., 2008; Kowler et al., 2016) , PapmlBalbsksM:. 2>
O FTRER A N 2, PO BT L B i, &
GrEAEL WA RER. W, RIS S R M4E
DAY L ] AL bR

UL T B HH B A 17 B 410 7] 3 5 AE B v SRR B
88.2% . HEWIZRT3.3% (Leal & Vrij, 2008) , /P 4EMZ
UL R GE s Y AT REAE 7 IR DR BE TR, A A TG0 5
LIz AT SRR . N2 20l (HAR LR
K, EEENHBIER.

TR SR AT R ARG, AR e
B2E | FEARFKE AT R (Luna et al., 2004) . {Hi%
FERRTT e IR Bl A 20 2 ()b OG5 B R B, HL AR
BAGZ IR T, SBEdERsh. Hit, FHE
PUHE GV RR R T e b

EARWAEER T, RPN S A2
SEARK (Bucei & Seassau, 2012) , {EEBE RAMHIIRBEAE
%, /AR 2E . ARSI ARNEOR MR X, AR
TR ATV AR R M R . B LSS Z A R BT
b (Charlotte et al., 2012) , HSH a5 N 24HRIX AR
s S U BRSO, (SRS B R A
5 M AR R, Rt

1.3 DIBEHRIAZE
RUEIRsh e B & M a R, (HIE IR
LN R AR :

H—, GRS GESHEI R EZ . R
FRR B R REAE T (6 o8 H e U g st 0 IR 30788 £ s B K T A
N, AR TR, PR IR L 5 AR IR sl i
SIERF

B, SR BEVE A M AT O W B A
KRG HEE, FEMSMPEAES T, B 1 shPLKF
COnsHife = s SRR ) FAFEMA2E R . BrsE R,
TR S ALI TG 2 3 BOE SR A A0 7 4] S5 2 M R, TG
TR IR BFEARAYZELL ( Walezyk et al., 2012; Proudfoot et
al., 2015) o #RW, BUAE#FSE, SLHIEE DR,
SR WA SRR 3 C R G

5=, PEBIFERR S R A TR VR R A .
/NI (2009 ) ATIFST R & BRI FL SN A PE R 25 5, (HTE
B, AR B A5 A IR B b 2 A7 A ) 22 473
TR

14 WHRENSEIE

RS IR, WIS 1S EYEL, W
T TEARSSLE, BETHHLE & sh PR SE
WA, RGHEESIHUREE X AR UL IR S AR
SR, IR SR IR . ARIEE AT,
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(1) EshpLaR R 25 B EF I RE AR UL iYL
. WD RZ R URE . ST AR A AR Sl e B i
AL, AR TR R BR T 2 R

(2) PEFIAS B XS A UL LA . RS
I, HZARAFIAR PR A S ST S AR B e 35 T
A

(3) Sl SN Z IR & TAER], EI3hpL
RONTER L HF PP RN —3,

(4) BALEBR SR (IR ERZOR
b, BEREA XA TEEHLS LA T B S,
H#Ty BT S IS HLE 5 5 RS 8 T E S HE
Ak, BA BRI .

2w

21 HiX5HAE
AL RS0 N, A B AL 55 IE AL
TR HhBEA30N, TH30A,

1 REWIKERR

Table 1 Composition of experimental participants

[N DN Hor
iz e 30 50%
L HERAE 30 50%
d3t 60 100%

22 #MP5NEE

SCEG IR R N SR ~ TH A6 N BB R R
ek, HHFINE 15K, W& 48, KN, e
—3, BN,

SR Eyelink Portable Duo HIR B (InEK SR
Research Ad] ), HIFEARF R Experiment Builder ({4
W, BPE4 Data Viewer TS Python #7537,
SINTITE R AT, AR RGN HLBREE” I

“EEINZIPLTREE"

23 EHWAT

BORAEAR 5108 1 ~ 7H A — N e Loinssig i .
W J o e S BRLGK E B0 ~ THREKLA M A 1T A3
T F o Bkt “T” A “F” ol as8fmAk
BRI ACHERET, FRSH R T R . B BEoRT
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Figure 1 Experimental procedure
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3 HESH

ARSI FTAT IR SR A AL PR 5 /3 2R I Pythonif 5 5
A, FEEAH FHpandas PEVEH THIEISEL S TEVE, scipy.statstER
SEPMSTREARAGLS: . BTG R, statsmodels/ZEH
A AnovaRMBRESGHA TR B IR 7 255007 ST ISR R H]
Experiment Builde X {44405, TS IVEHES 1 Data Viewerfk
e SE, S APyhond G 43T,

31 LWTERER

ARSI SFEPIA0N, FHLK30AN, Fra gk
PISERTC AL ARS8, BARTER AR AW
29A2 Y, Hi24 \ LT VC B 5L E a9 A ShPLRLRN 4>
B, SAETCHEE AP R HERR .

TR AR RF N, F2452 4 MLk TC
SIHLIELR A 5102 5 TSPl 50 13442 a4 T 562k
(TR S . KSR sl SRR WP AL 7E T A IR shig bs 13T
WS, R T /A R B AT Lotk . 7EDRA
SIUE B R PRI L, AR — R T IR St 5
P B

3.2 LIS

IRIEIR S ORI T 8, TS P38 T
Koo SRR Bk A MR R ER =T O IR Bl hR kAT T
GAtorHr, LB SIHLA A 5 B 2R % IR sl =
RN, EARZERR T

321 TIAHTHRER S

SR I A B e S 2 B S R AT AE R
i, SRS T (n=60) Bl =R shhr
BT TSI AR AGE . WAGHE RN, Kihgs
FUN3FIR,

#*2 ZEFNEHT B LHiRIREER R gt
(M+SD)

Table 2 Descriptive statistics of eye movement measures
for male and female participants under the no-motivation
condition (M+SD)

fatw Btk (n=30) 2tk (n=30) B (n=60)
MBS (ms) 452,60 +254.98 349.29 +203.08 40095 +229.03
FHIRBEIEIE (° ) 599+180 632155  6.15x1.68
WIRKE (R /EK ) 0.69£059 091060  0.80+0.60

#* 3 THNEHTRIIERIEERRIELER
Table 3 t-test results of gender differences in eye
movement measures under the no-motivation condition

BN t{H HHEE pfH Cohen’sd
SEHREMEE 167 58 0100 0.44
TFHIRBIRE 067 58 0503 -0.18

EZAR%E  -125 58 0217 -033

95% A X [H]
[-19.93, 223.11]
[-1.19, 0.59]
[-0.51, 0.12]
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HIZ3 AT, TETCEURR A0 T, S il
TE IR R B 22 SR RIS RIS K (B plE
HRT005) o XRIPERTEIESSIHLS, AT
Pl AR B IR S I BAT I e, B e wlaliR
BB HA R

3.2.2 B4

25 BB SR B B X IR SR pn i
RICSYEMNRIACEAER, X RV RCAY 244 908647 T2
(BhbL: WL vs. ABIHL) x 2 (M 5 vs. L) HUPH
RRIRG I 20007 IRGTHEERAAFTR, T 220
SRS TR o

F4 BINA (n=24) EFTEETHRIBIREL
(M+SD)

Table 4 Changes in eye movement measures for the

motivated group (n = 24) under two conditions (M+SD)

EiEtan TeEhbL (FLk) HEhHL Al
FHGEMEHS (ms)  378.19+180.64  503.40 +270.44  +125.21
SEHIRBRIREEE (° ) 6.18 £ 1.37 5.92+1.82 -0.26
RZ AR (IR 738K 0.71 +0.46 0.54 +0.52 -0.17

=5 BUHMMHBREFESHER
Table 5 Results of mixed ANOVA for the motivation effect

Ei=tan Yo FfL AHE  pfi 7’

RS SPERINITRS il 648 (1, 22) 0.018 0228
PE5 022 (1, 22) 0647 0.010

;L x A 031 (1, 22) 0584 0.014

PR B e il 058 (1, 22) 0453 0.026
Ll 246 (1, 22) 0.131 0.101

Pl x A 017 (1, 22)  0.685 0.008

1z IR v Bl 447 (1, 22) 0.046 0.169
51 290 (1, 22) 0.102 0.117

Pl x HE 023 (1, 22) 0.636 0.010

FEMMER R, TEFIERRHE I, Sl
BE (F (1, 22) =648, p=0018, 7°=0228) , HEHLE
PERFR TN, M FEH0 (F (1, 22) =022,
p=0.647) KAZEAEH (F (1, 22) =0.31, p=0.584) ¥
KN EFHIRBERE b, shPlEsuy (F (1, 22)
=0.58, p=0.453) . MEHIERN (F (1, 22) =2.46,
p=0.131) KacHAEH (F (1, 22) =0.17, p=0.685) ]
AN, FEZRKECL, shhlERp W (F (1, 22)
=447, p=0.046, 7°=0.169) , AW RELT I
b PERIERON (F (1, 22) =290, p=0.102) KAZHAE
H(F (1, 22) =023, p=0.636) ~E3.

HE—25 W TR BN ST B, IR SRR AR
B R B% B (1=-2.05, p=0.068) , LHFARE
# (1=-1.55, p=0.147) . HZERKECSHHLER 7E 53 vk
PAr R (=181, p=0.100) , LHEHREE (=121,

https://doi.org/10.35534/pc.0805101
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ZEE L SR, ZhUER RS I Re a8 3 A A
K IRz IR R, S iy S AL 7 45 T A0 67 77 B
A, IRBEIERE R Z W PRI SR
AETRASVERT, (EUR 280N 43 AT B R B LA ML AN
MR E i s e 55 PErp A S W

323 EERFRMHHR

SRRINN A SRR 73T 0924 2 80 510 S: 5 28
MLSE5 1) 3424 B TE TS MLA T 1 IR B RRAIE & TR A AE
RG2S, WPAPHR A IEL I HAT T I FEA
5, SERIEOTR,

6 AINEARLSRIHARSIERERERE
Table 6 Homogeneity test of eye movement measures
between the baseline of the motivated group and the no-

motivation-only group

TFHEMAEHE (ms)  378.19 £ 180.64 407.31 +232.52 -0.55 0.587
IR BRIREE (° ) 6.18 +1.37 6.13+1.90 -0.01 0.992
IZAREE (R ARk ) 071046 0.86+0.63 —1.13 0.264

ton W, PRAPEAE =T dE4r EM LR E2ER
(Frp>0.05) , ULBISLLRIRSAE A T —8u:, )
BB ST R LIPS, RBZREASERR R 22 T

3.2.4 MREHFLBSHT

MRS EC 5% T R fE R Tk B R R s R 0
AT . T TSP S A shpLA 4T W —pt
ROMRBNBLE, K PLLL T s 5

T, B IR 2 %0 2 0 5 I 0 9 R
PR, ERPUR . RS R ESHAERTO
X3, B B — . MBS BT
W, SR AR IZECE R IE MU & B 3R, B
At DX S kA BT BT B ] . R
T AR AR PR e e AR T B A . X R
AL F B AR HCKE LS8 T 2 4 R B B AR
e, RSB R W T S BRA N T

2 ZFHHEIERENENLIE

Figure 2 Scanpath under the no-motivation condition
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Zeil, MELLRBIESE POBRIX , 263 TORE R FI Wk
NG &M s eV T dnw=a RE Ik g nall P RnvElisy ks
FCREIE, 22 SRR IR S SR, IR s R T
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3 HIHBRNHT

Figure 3 Scanpath under the motivation condition
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R A A FORE I AR R R Z

TENHLAEAET , PO B B M= se o, R
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Figure 4 Heatmap under the no-motivation condition
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TGk I BRI S AR, IR IR IX R RO
TR

5 BHIHHRNE

Figure 5 Heatmap under the motivation condition

PR, Bk 5P R &R T S Lt
PIRN AR 2257 . TESh LI B A U A T AL G 3R
DI, TR i W SR AR A SLI P L AL TG
ADCERL, BTCEER m HARECT o XA T B
JEIL T S L3R BN MR Sh AR CHY AR

6 THWRBPLTFIASENESE
Figure 6 Combined plot of scanpath and heatmap under
the no-motivation condition
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Pl MRBEORE B FREA RS, MALEE 2R3
HUIRF AR BEBSAS T IR AL, X $ 7 MRk 18] K A2 ) 22 55
P RT REE: FUHR BRI E 5E SRR A IR o

4 4%Zig

TELLTEH AR B B se e, Bl Se T30
PEHG . SFEIRBEIRE . IR IRREC =R shH548, R4
BRITHAE X AR RIS SR T Tt A s, [RR %42
PR SO SIPRE N, LR ETINL. A
HIMLFN G, G5B REL R AL DT IR Sh e, 15
AT S8

(1) 451 TIWLUBAMT, MWRrEEEmE
AESE R SIS R 2

(2) 4502 HEESINRE NI S BERALF D
AEULTEIT AR O IR S35, AR SIASAE 7T 20 Wi it
AN AR

(3) S5i3: HEshdlL SR s BAE XS D4
VLTREIR SR HRTC 252, PR AR IR S HLaE B X IR 3
FIPIVEHIRCR

(4) ghiv4. WAL EA RIFAR M5
P, ORBE T SN i 4 SR T St S sk

BT, TTIWLEMET, Bapilse =m
atn LR EER CEFEEMRK=1.67, p=0.100;
IR BRI B r=—0.67, p=0.503; HZAREr=—1.25,
p=0.217) , FBIHERIA B FEARSE M TC ML UL TR sl
HICERAR HE

YPUCEC AR D) i 24 4 B i AT2 x 2IR B H 40
BT, ShML ROV Y (F=6.48, p=0.018,
77=0.228) SHZIRKEL (F=4.47, p=0.046, 75°=0.169)
LR, EVHRBEEE (F=0.58, p=0.453)
LB ESN . AL E A KK
(378.19 + 180.64ms vs 503.40 + 270.44ms ) , HZARYRER
WD (071 +0.46 vs 0.54 £ 0.520KARIK ) , x5 Uitk
PRz ARG B EE e —3, ESE S AL UL K )
N TR T 25 | R I K Sz IR B D, IR
BRI R Z SR, 1 g5 AR S 5 A
BT, S UL B i —2E 5%

AT ZMIER, Sl x PRI B AEFTE =i
PRl TEEZET (p>0.05) , HWIHEMNEAREE, £
BH SIS B2 X R S RRAE s i LA e 5 Lo D AR P AR
— B, TN AT R R A 5 R R R B R S dILak
NETEB T R B, LT ARE, R
BB X B APEFH AR r RE T W 0, S8R Kt
AU

LR RIS B R, 24448 ShHLAE R 534418
Tesh LA B R = TidE b B TR EZER (p>0.05)
UE WL MR B R = BE W BT, FEAS 3 20 AN AT R Gi bk
=
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An Empirical Study on Adolescent Lie Detection Based on
Eye-Tracking Technology

Jiao Yuqing Gao Yufei Leng Yifan Fan Zhenyuan Rong Xinran

Jiangsu Police Institute, Nanjing

Abstract: Eye-tracking technology interprets visual attention and cognitive processing by recording eye movements.

This technology has undergone three stages: the budding stage, the developing stage, and the mature stage, with methods

continuously improving. In recent years, eye-tracking has been applied to the field of deception detection, emerging as

a new technology following traditional polygraph tests. Compared with traditional methods, eye-tracking lie detection

offers advantages such as simple operation, intuitive data, and non-invasiveness. Indicators including pupil diameter,

fixation duration, blink frequency, and eye movement trajectory have been proven to possess strong lie detection

efficacy. Given the current trend of younger age in criminal offenses, it is of great significance to study the eye movement

characteristics of adolescents during deception for interrogating juvenile offenders. However, existing research has

several limitations: first, a lack of eye-tracking lie detection studies specifically targeting adolescent populations; second,

failure to systematically examine the influence of gender on detection outcomes; third, only comparing honest and

lying groups without exploring the eye movement changes induced by different levels of motivational intensity under

lying conditions. To address these limitations, this study recruited 60 adolescents (30 males, 30 females) as participants.

A simulated number-writing task paradigm was adopted, with two conditions: “no motivational enhancement” and

“motivational enhancement” An Eyelink eye tracker was used to collect indicators including pupil diameter, fixation

duration, blink frequency, and eye movement trajectory, aiming to reveal the eye movement characteristics of adolescents

during deception and the moderating effects of gender and motivational intensity. The main findings are as follows: (1)

Under the no-motivation lying condition, gender is not a key factor affecting adolescents’ eye movement patterns during

deception; (2) Increased motivational intensity significantly changes the core eye movement indicators of adolescents

during deception, and eye movement characteristics effectively reflect changes in cognitive load during lying; (3) The

interaction between motivational intensity and gender has no significant effect on adolescents’ eye movement indicators

during deception, and gender does not moderate the effect of motivational intensity on eye movement performance; (4)

The experimental baseline demonstrates good homogeneity and comparability, ensuring the reliability and validity of the

motivational effect analysis.

Key words: Eye-tracking; Adolescents; Deception detection; Motivational intensity; Gender differences
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