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A study of the relation between statement credibility and head
orientation
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Abstract

In this study, a gyroscope instrument attached to the brain wave cap was used to
detect the degree of head displacement under different statement scenarios to understand

the viability of head orientation for statement credibility assessment and the challenges

that may arise in its implementation. The results revealed that the total quantity of signals
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affects accuracy. The total signal in each second was chosen as the analytical target in this
research. In addition to variable statement sequence and content, the degree of X-Y-Z axis
movement differs. In analysis the analysis of the forward statements, there is no
significant difference in the Y-axis in the t-test. The accuracy rate varies by approximately
10% depending on how the dimensions are combined. According to the findings of
supervised learning of linear discriminant analysis, the head movement feature can be an
effective indicator of honest statements. The overall accuracy of original and
cross-validation can reach up to 70%. According to the findings, data accumulation,
sampling characteristics, statement order, and other factors all have varying degrees of
influence on prediction results. Overall, this method is better at honest predictions, but it
isn't effective in predicting lies. It's possible that lying has a significant physical impact.

This is also in line with other findings from around the world.

Key words: statement credibility, head movement, line discriminant analysis
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DA EIEEE B 17 R A3UMOR BRI v] SE B A ARy — B2 L IS SE SR S -
Fo 7GR F R R RefERa 2% AN A8y B Bh AR » JRRIER S Al R
#t (Deception detection system, DDS) ( Nunamaker, et al., 2011 ) ° JthEEH BhffiEER
MAFERELRS - — ~ AIEGAR A BB BN E 55 rhaY 2 R Bl ol g > CHAEFRE
RO XA HMNEE - R A B OIS B A A T iR Ry
REANZ (Poppe, et al., 2014) 5 — ~ DU AZHANRBIEERE S JIhZ S HHENE » DU
oo R SR R R R BER R o A RAVA SRS REEIE T  IRERAIRAEEE ~ Bl
KM - = ERSEBENRRRREZE  THAEZ LU+ - HE
KE ~ FOFER T R GB A AR - HEsRe T LU Bk A E A 8
R R -

H A RN 20 S 1808 R - UREIRE A BB ~ e EEl
A BB (Lu et al., 2005) » {HKIHE A FR R RIS MR s Sl
K R AZERR 2SR B A A R T A BT - LRI 285
GRS SPESEEMUETTIRAS /30T - BR T RERFE nfRE AR 2 L BIRIZR AL - IR
A B R A B AR % - SR KRB S A B A B R e B T~
FRIGKE S RN EEIEY - BIANFEIREESE - Bl E 5 L - DUEREIER & s
FREN RS ERIET T/ T -

REIE FTEEE S E R B FH e R B - AREBBE AR
IR SRR BERBIR 34T L (RSN THE RIS B B A - IR
BFE— ~ BN E.L BUE © IR SRR T - B2 (over fitting)
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AR AEEN(E - FRAEERNE S - AIREE A E R B R RS SR 5 —
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WA S (2 DIHIEREEST - HHIE S AP ~ 5 R myMREEL - B
BEER (o F A HSE KRR » B2 35 s b T ok B AR B+ T e es ast fie 12 il
HHEA - INATRENINE B AN ER, - BOL R Ink RS IR N HIEEZEA
BN E 3R (Synnott, 2015)

WA R FIETHOR v SEME C FFEE ST B S ~ I EEIFE SR (para
verbal ) » BIAIEFHEGRE S - SRFRINA S AR SR Al - M B 2 A B
o B EHE GREESEIFFES T R - TR — 2 R G E R
rhE I n] R R 0 WA AR AR Bl R B o 72 5 MOR RS PRI ] S [ F e L

{EICLETErh B BIRY 25 - RS — LB A—EResc B 28 - R 7 Blif5T
TIEAFERIN - el EBRAGLA RS 5 A 2R » De Paulo (2003) #5573 HT84
B HREREEEWITF L A FRAERE - BURER T — Ry AIBTEE - 8
LCRIR IR TEREE ~ AAREE ~ FRRIERT ~ 1T R B IR B 55 - ]
REEEUMERI BRI - EiEE 2R AN - S S EeEmE=R A TR -

TELIRREHIGEHIZY T » W78 AN ST B — B F R A T FIE - AR
EHRYISE » AIAEHAMANIRERRE B ~ BadliR1E ~ IHSEE S ~ AR ~ I F RS
FREEE - SRS I e T EURORS R B AR A%

— ~ PASAR RS R B LR AU < RobFoehsil R G ElEE 5 FIETHERA M - o9& &
Paul Ekman ZERERVIEELRTE Rl & 5% (FACS ) (Rosenberg & Ekman,
2020 ) » DARc K B2 R BN » Pl H B LR A AR 5 - R EHE)
{LHEBHERER ] 85% » SN ATHAIETZ 55% (Bartlett et al., 2014) °

T RiZRREEREE ¢ DIt R AR TR B R - R M= KER

(—) ERH R FERERR DSBS - R T EMEER ISR EAE - ¥ H
HIELZE ] Viola-Jones H AR HIAEZEE AT AV BN E B (Open Source
Computer Vision Library, OpenCV ) » FC&#I AR @ik £ ffir ( Constrained
local neural fields, CLNF ) Ht nJBASGEIVEH HAEFFEA B ( Zafeiriou et al.,
2014) °

() WAL« DUHEREIVESRE » (RIFEAR RDRDLEL IS - A PTREE G H65H
PHOE - BEEE ~ FREHEAEEIE - WA - 71 BRI A PN - BEED
IBHE TR — R AT E S MELE B R ( Generalized adaptive view-based
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appearance model, GAVAM ) Ry FEHERY A gFr A% (Conditional Local
Neural Fields, CLNF ) » $%H 288 n] L HEa5kny FF 2 8 (Morency et al.,
2009) °
(=) BHSHE : ZEEARERXEET » BT HYEIE B R -
Hrr—E T AR R SR A& (Support vector machine, SVM ) 43%Hz5 » LA
AR T = TEIE R T/F (Abd etal., 2021) ©
= B SHEHEALE D Poppe FF (2015) L Xsens MVN B EI=EE#E3 fif{E
HI G BEREE AR FRUESAEAINY 23 8 A SH E E R E (G - FIRERE
#2 L Gaussian Naive Bayes 733025 /7 FHELA » P51 leave-one-out A ERAGALR
HETTERRE - AR IEMERK Ry 6 B (BAEERIERER S » BERHET S 80% »
FEALIET 44.4% - AARERFRAHHS R AL - WEHERSTEAIET - BLIAFRRE
SanrBGEI TGS - RS FIEREERY N - R 1 BTt 2.5 408
SPHEIERERTTE 54%2H 2 65% @ (ARBZFERSEEEAER - mMAES
Helmis rJ PR AP I - LU FE S EEE I HE 58.6% PR IEfER -
HED B — B Rg @ISR HIERE - SEIERER R 57.6% » 75 [R5 8 — i i
WF » SEEIIEMER By 61.1% ©
VY ~ DL 7E e B MR B 45558 17 B8l ¢ Chandrawijaya 55 (2022) DL 23 fi7 19-24 Bkt
Fo¥tae » Bl RS R B ELIR B - AR NS IERE MRS - BERE R
FeAaf - FEIREI R DS AR - SEAOSERE - TSRS AR
HORTVE R Bl 8% AR REIER R AT -
i~ BIVEFF NI B IR A TR 2 B © Debnath (2021) PLSZEE RIS 2 HLUEERS
BRI R BT - BRSS(EENERBIRAE - SERI I HIER DT =0 - S — e T O
B RS G a S IR B 28 - E Ry BRI/ B AR - SEAF
I DUt 3D ARG EHE RS  FEEC E BN ARERY( Active shape models, ASMs )
Pt B el e br EE el iy (Vector field of image gradient, VFIG ) » #UHFPELAR
BRI TER] - Bt = MR =0 - 25— A R IRERFE A BB 2 AT -
W HA 3 ol T » i AT S S R W I » 25 A Ry B SR S S B A R L T
ML - 5B =AU L BEEE BIINEME - REREUR - SRR ECD - IEHERE
FEARBRRENEE IR G AE - 28 1 B0 - 2 A I By HEffERAE
20%52 30% » 2 FOIF » 7 S A HInR ST o HERESRAE 50% k2 60% » 3 FOIRF » 7=
S AR EFHERER AT AT EE 22 100% 5 55 —RURFEUIEMER N S FE IR B E L Fr
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TR REERAE » DU 1 RS S EEITHIE - /e s EhEd a4
) MERERREy 50% % 40% » F748 2 B2 BIME - Foi8 RAATE Z MERESRTE 80%
B2 70% » 3 B HIFTEMHETFE 100% 5 55 = HUK [ S FEE R - g S E 4
M7= B ELER - (RS HAEREME S ARy 40% 50 35% » HHEEALHA A i ma A H1) 1]
R -

7S~ WESERE LAY o IERERA R B EREUR RIF AR - BEREH
RSB RS TS0 ST LSRR IIH IS - ARG
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(—) HERHERGEAZEAGREBS : —HESEERILA (n=52) FIKE4:
(n=52) WUER S PERRE T BT » BERRBEEHIUIERFFRIEA
Bk AETTE B M AT - FSR R I EHIER e MM T T R A4 -
BRI EAH LA A2 » H AR I BRI ST PR a8 3 - BERRIAIRRYHERE
J5 iR A RETRAT AR ARIRIZE AT Ele H BRI BHEA R & R R BOR A7 T
EAE R AEI RS (BB e geh o RIS —SepiRk
R AE A R — RV AT (Hartwig, 2004 ) -
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JETEEHE S IEMER - HE— R MR - e EfERTIEZ R
R HEARHALIITHEST - R HE RN IR e bR IR T - RIS
HFIBTREES FRRE R e E DI - (HE IET SR 2 (B R B H A 1 e
AEIEE - ATRTRERL & B A — RS (Jupe et al., 2016) ° EEMIHERER
e NESSE E - fE A U TR B IR LT AR S PERRe U sEt
ARG SR - Wt B ISR E R ERRBE ST 8 A ELhy - S o Btk
Fy » JEFEHHIAE TGRSR S B BETREFE T — B R - (ER A B LAk
HI4F (Schindler et al., 2021) - #AAJGEER » BFRH R EMESR - SElHE/E
B ~ FRHURHE B RE o WA e R AR — R R AR AL -

L~ DS IRIBEIREZ SRR - /ST -

(—) SRR DR ERBME « ST B8R B ELE S HrEgise - o]
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Timestamp Serial Num Gyro-x

o
.001
.00%
{.003
{2.004
{.005
0.006
0.007
0,003
.00

0.01
0,011
.01z
0.013
0.014
0.015

349248
349249
349250
349251
349252
349253
349254
349255
349256
349257
349258
3492549
349260
349261
349262
349263

& 3

H0.0680
0.17753
.20290
4.35061
23628
.23628
4.32393
008765
0087652
0.346799
01753
008384
.335366
.495427
(0.495427
0.15625

Cwro-v
09641777
0019055

015625
043064
0015244
0327744
00647757
0301067
.22866
0,19436
0270579
0.34£799
087652
043064
001905
0.2096

GVio-2

1.208079

117378
1272866
1.196646

1.01372
1.105183
1.322409
0542226
0952744
0411585
0865091
0.591768
0,503045
0457317
0.503045
Oe21189

Acc-x ACC¥ Acc-Z

0.05878
006452
£.05594
006177
L.06567
006042
005707
06366
0.05827
005798
005774
006293
£0.05845
006378
007129
06299

artllid ~ B AT L RE AR R ERG TR S - Uk

TEOL N RS RS DA B AR BB PR LA

-1.0451 0.02448
-Ld626 002716

-1.0415  0.02301
-1.03394 0 0.0199%
-1.o4785 002118
-1.03595 002026
-1.03754 001953
-1.04144 002032
-1.03638 0.02466
-1.03448  0.02808
-1.03589 002222
-L037L 00235

-1.0351 0.01837
-103174 002197
-1.0378 001587
102783 002228
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Al B LS SR B R B A SR« ARRHIER I e A BEAH R Eﬁi?’ﬁ%ﬁ%
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(—) MBS B« BEREARRT e Z A HEL H B
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B - FRSZ I T AR AR B R N A B B B R R - AR IR O
JE@ Rz WIS BRI - ZEIE OB Ens T E R - WA REAE AR H AR
[FETEDL FIUEREDRL » BIASERR - #a T3 IS5 #T 10 o g [ml ARG T B 12
AR AR - AEET TERHIER T AE -

() BWENE : B FEAB SR - EFMMIEIEETT E BeRaI s
TER - Refei LI IAIRERE B iU h L AC IR &) -
1. NERFE 2 A a5 H A0S - 2 70 -
2. WRFRI A | Bl H A9 > 2 08

(Z) SERAE : R ZNBRBSNE - FHLEBEMIERANS (B0
A~ fREESEFE ) (M - BIBZHBIINRE S - B i B a m 7
RANESS ¢ Sl
1. NERFE P2 A a5 H A4S - 2 70
2. IR HEFPS I a5 H A0S - 2 708

=~ BREBLEL T B 5

g — AR AR A RS R - HE TR = HERS B B8 - B A SPSS

(Statistical Product and Service Solutions ) BKHEHEI T34 » FETEATE -

(—) BRlpE s L « SRR Y - R 5 25 N BEE A B
By - Mg DI BEoR - (BRI 1 iR e B A B LR A -
KIS A BB GEEHE R P T 04T - 53 T IERERALE R Sl & T
KL REABRE =17 320075 - DUS 0.3 MR [EIRRRET - ZREMEE 300 ~ 600 ~ 900
1200 ~ 1500 EHIRAEZHIE - Mmoo ISR - HRE 2 DEH
R BUEET T 04T

() AR AIRDLEL 5L « Lol FL SR AT AL » [KIIG R r) Rt o Bl B L B
At » B A RO & Bk B R B St B o0 A - 0 I DA SR 2 B A S AR
FE - FLL t BUE R LI A ME RSP B 5 -

(=) EBI5Hr (Linear Discriminant Analysis, LDA ) ¢ DUESFE X ERTE i HH AR g g
ARV o MR RO X~ Y ~ Z = iR O R R Sy 0
W 1% B RS FLAH R B S T AR ST R P s S TR R iR » DUE R iR
FEEIROR o Ty 1 HRHE RS SR g e (R F =BG Frsg 2 - JRENFEE) 7>
FERE IR INE—ERFERR - THI/ 2 HERET S BEE HE ARSI T ek ] -
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AR A [EIRE A S T RO - S XMl ~ Y il Z B X-Y Bl X-Z i
Y-Z il X-Y-Z il A o 53 Relis IR - LA leave-one-out A E TS
SPFEREIE TR - T RREERE R IEMER o bt & R S K IR NE
RO BB RH B ER AR B [ Gl o 3k B R R SR AH AL 4 A

(1Y) —BEBRES M (Two step cluster analysis ) ¢ FERERFTH R @ HihEE

BT+ LAESE 2 (L2 i T R B AR P 45
BEMIIRDL - B PR SRR TR -

B RS
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—REHaR - JREMgR R —TRERSR » ARGHIRIERE AR - TTREMRAE
Z=E o BAIERERE R TR ITREE - SPEFEA = 325 SHE AL A AT
9% 0 0.3 (300 KR ) ZBUEBRMERAET T/ 1T » AEREUR 0.9 - 1.2 B[
IEMESRIAAREME - T SRAEEUE By 1.5 FOIF - HERESRISA TR - B - B
= BN ERR 2 ¥ - $ERESRE RPN 42 - 54% » EFHE] 65 - 76% » FFRYH
TR 67 - 71% » BRI R R LIS P 2R EUE - JREISRE g — T 5
EAE Ry o HTAERY - RS IR AN 4 PR -
WIE AR E s R4 E

0.8

0.7

0.6

0.5

"

# 0.4 _emaA
" 0.3 —REAB
% EC
0.2

0.1

0

0.3#Fr 0.65F 0.9 1.2 1.5F

4 ERAREVERSRIAM BRI fE KRR (R E



BRidt m] SeEERSRER (U RS RARM I RS

> BUEERER S AR DL ¢ DU A B e Bl 2 B - Pl B B S e o
AIRDL
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ARBENNE - RtsER BRIy - RIDL X SigdEhmek - SRR AR
8% - AR 5 B o
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5 IEMRR - #E / SEE = MR ERRA SR T8
(=) SERBE : HFIBGERYE T - P8 X Y~ Z iET XA B AR AT
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6 WARRL - SE / SR = S e TR

= TR RRGE ¢ DB B R TR B X Y - Z
AR 2 I -
(—) NEirIB  IEABGRIST T » X B Z MR AR S EaT L

k¥ Yy GhHHIIREREE KUE » RORENEMABEAARN T - BEEAESEAER
g (X ) EE(EER (Z8h) G228  gieisd) (Y ) BRERmEE
SIPTRGERANER 1 7R -
F 1 NEEPFFEL t #&5E LhErsR
IBES A t REM (HE) Yy
1 FENER X #-3FNER X b .70 .000* -857.23
2 FENER Y #h-ERERNER Y .08 .108 317.42
3 WEINEA Z wh-ERERNE R Z .06 .000* -544.78

(*p<0.05) (#Z)

() Bk < PRy T - Xl Y @il > Z SRR AR - SEEIGT
EREEEKAE - FORTEMABGIAROL T - BREASEARAAABE) (X #) -« 5tk
BEh (Y @) BEEER (Z8#h) 25 oK 2R - &1 8
[F B ¢ g Lhg
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&2 WRABRL t #5E LEEER

D&Y t RN () SR
1 FREW A X fh-3ERA X b -2.296 025% -519.42
2 EREYIR Y Bh-ARE e Y il -2.366 018* -790.06
3 BKEGYIR Z Eh-ERETY R Z -2.242 .022% -499.112

(*p<0.05) (#E)

Py -~

BRTEE R 54 ¢ By TR FIMERSER IR B IEESR 2 2 SR [AIRE A Al
A AERESR o A E R LA&E B 53 A ik MU 26 47 Bk - KPS A 2L
leave-one-out %3 —THIHI ALY AERE RS - Frp SR —RERi ERH » 28— RF Riilin
FH 5 AR TEIN TR AR R IR BB R T R 3 B B it - 43 B N A e I 2G
R R - & X Enig T E MR AR E A BEE R N R E BER FRAd
DAor BERE IR — S BB T PRI R JRE R R A A 2 LB -

(—) M Bk

1. BR—HERE © piek X~ Y ~ Z BIETT AT - EREER IR - BRERE R
A > X e Y il AR AR EBNAE A - Y i B AmEE
BOREER < FUET o n]RBIFIEHIRDL & MEMESRSE 67.8 - 72.8% » {EHRAER:
B - ZBEGERBERE T -

2. PIHHERES < 380 X-Y ~ X-Z ~ Y-Z B EHEIT AT - RERETR - T
Ak HEREE /TRY 66.4 - 71.2%I[H - (HFEHIRR B A AR AR -

3. ATHGAERE ¢ K X-Y-Z SRS A [RIR AR - REREEDR - JRAGIE TH ]
TEREEREy 73.8% » X X ESREMEMESR By 72.5% » (HAR AR AL/ BUBE SRS AH E
AR & o TR BLEERERS RANER 3 s -
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&3 IEABRET - TRIMERS 2D RETRARER

faeta) H—HEIRIA B HEIR LG BT R AR R
S FEMITERER (%) * FEHIERER (%) ° FEHIERR (%) ¢ FTEHERR (%)
X Hif 72.8 40.2 67.8 40.2
Y i 33.9 72.1 28 74
Z i 68.2 38.1 68.7 37.2

X-Y i 71.2 45.4 70.3 44.2

X-Z Hif 66.4 40 66.5 39.4

Y-Z i 69.2 43 68.1 43.2

X-Y-Z Hi 73.8 51.3 72.5 48.2

a R EEAE R BIBR IR - AR BIERFH TR -
b-RFEEE R AIBFERAEA ST AIBRERER LA -
cREEILEN BIEABEAAE - TR ARG -
R FEAE R BIBFIERRAEA « TR AR -

(=) Bk

1.

48

B ¢ SRR X Y~ Z BRAEFTSMT - SR - A
TR » X » Y ~ 7 BRSO WA EE AU - (AR EaR I -
TG T HERERE 68.8 - 74.9% - (EARASHBIFIBGS - ARIE
PBEERLSY -

CFIHHERS - 3 A0EE X-Y ~ X-Z > Y-Z SltHEHET T AT o REIRETR - THEGK

BHEREEE TR 65.4 - 69.4%[H] » HI{ERS B —HERFIRTRGIR 5 M IHHER SR
HEREE TR T

- SLHGHHERE | X-Y-Z B AR RN A HIER - RERER - JRAGHE T
5‘:‘,_{:(.
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