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Progress and Outlook of Lie Detection Technique in Speech
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Abstract: The early polygraph technology is easily affected by personal factors and external environment,
especially the anti-polygraph technology. Although lie detection technology based on electroencephalo-
gram can directly observe neural activity of the relevant brain regions to reveal the internal rules when lies
occur, the required professional equipment is too large and expensive to use handle. Compared with the
above technologies, lie detection technology in speech has spatio-temporal span and high concealment,
etc. The development situation of current polygraph technology and basic principle are described, the
types and characteristics of non-speech and speech related indicators are introduced and analyzed. Then,
several public speech databases for lie detection are introduced, and the research progress of lie detection
algorithm is highlighted. Finally, the future direction of lie detection technology in speech is summarized
from five parts, i. e. , the Chinese corpus, speech feature extraction, anti-polygraph technology, theoret-

ical research and related auxiliary work.
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(2) Jiwi v 38 O

Z A AR IR 5 32 Z2 R R SR O R B0 B AR BT o i) I 3 A PR I O SR A A N ME A
HIE N T B 5 SR AT Ry s BT 5 21T R B B RO T R T AL PR NI AR 3 S AT O RO B B
X G B A — R b 2 R I A P DX A R R IR 5 3 T B AR B A 4 AR AR DL B
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S SR AR B TR Bl AR Ak 09 4% B 4 I B AR b B I R, B B 4R s 1 I 3l A PR A L ) DA I
AR AT T B A 0 T AR A S i & J T T, R T S5 B AR A I B 5 K AT A4y O 4 R
= 4 2 ¥ 7 (Event-related potential, ERP)™™ | 1F B, F % 8 W7 )2 i 1% (Positron emission tomography,
PET)™ T e 4 3 i 1% (Functional magnetic resonance imaging, IMRI) ™ F1 I R 14 3T 21 4 i 5% 1%
(Functional near infrared spectroscopy, FNIRS)™! |
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BAE 7~15 Hz {6 Bl B & W3l 18 52 2480 05 5 2t =000 3 6 B SEAS DU i 45 45 . 38 5 Bt sl ml e 2k
P 0 S R RO A IR R o PRI RO T U A I AR R A A BROR A B X R 0 5 e A AT AT RE
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ABRFE T AT 23 ik 7 2% 38 5 R 0 (0 S i 1, S [ RF AR BE 0K A R AL A 3R AT I F 9 L SR A
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SVM) 43 2585 AF BT 64, 420 M HERG 3, 454 ULIE AW PERFAE BE TS 21 0 = A a6 . 90N K24
JREAEE M T B 5 DATE 3 19 80 1 28 7 1 o R B 8 {5 M 4% (Deep belief network, DBN) 4§y A 3 O BE 45
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B UE R R B A R BE . MNAE RN 1 R
K1 TEAFMEEMRAMNBENKER (BSHABENRERE)

Tab.1 Recognition accuracy in different fearures(standard deviation is in bracket) %
FRAE SE Bayes c4.5 Ripper Logistic SVM
(D 58.53(0.52) 63.53(0. 44) 62.93(0.45) 64.68(0.41) 64.71(0.3)
(2) 62.1500.48) 68.10¢0.52) 66.59¢0.51) 65.69(0.42) 65.47(0.5)
3 59.49(0. 48) 67.39€0.43) 66.63(0.52) 66.09(0.42) 66.07(0.46)
4) 63.79(0.52) 70.00(0. 46) 67.71(0.50) 66.03(0.41) 65.63(0.50)

TUHH T — S ARSI (D FEIEA SRR b, cd. 5 B RAF RO PERE I R od. 5 REAR %5 5 i 3 21
FRAE 2 18] A9 52 2 & R FIAH M H 2 5 SVM 2B 8] 5 70 488 0F A BE MM 22 57 . (O TR SE A FRE
BTN A OGRS B el 5 TRIRE AT S B 9 PR RE 3 UH DR T TR SRR 2 o i R — AR R E B PR
TE AP AEBE 12 >0 (R U SR 58 40 ) RT3 o B Al o R G R 28 A AR AIE » DA BRI AR AIE » 2 AU
I AR A5 S i 25 s OMSE = APk P J2= ML T 1 ) 30 4 R R 38 5 R AR (S TR % 5
g 2 T v R I 3 R SR A T e R A S A O B SR R I IO DX A A N . (3D TE BT AT R AR
B b B R AE AR R BOR LT AR AT RE R RO R IE R O ZTUAR 5 T cd. 5 MRAR R X AN FFIE S T R iR
UFyE 2 #5 . (DFE Best 39 $RAE4E b, od. 5 22 ) d R BT 70 FEMERI A IK B T 70,0006, (I, H Y
Ripper “# ) 883 ¥0H W& W9 22 57 . DR 2 >) R W] AE AR AIE Cagain, yes. no il — 28 FUR 5 1 4 1 15
JERRAE AR PR B AE MY R b FE VAR AR DL e A% Al IR AR AE ) BT ) L 50 30 GO OC  AE U
HBAETIZ

WA AERHIE 9 CSC B4 5 B BHE LT 52 CSC 84 T 7 Fh s 1iF 42 19 4 T 65 7 5 B
A T 0 — 2B O B 98 T ARSI R A £ 35 8 A Tab.2 Accuracy of two features in CSC %

A A3 R LR AE 5 ISR R L G SMO ., Bagging, e AL LA AR
Dagging, BayesNet, NaiveBayes fll Majority voting & SMO 63.8 61.9
o MRS R MR 2 iR, R 2 R HEARRAEE N Bagging 63.5 55. 4
openSMILE"" ) 6 373 Fft fft 5 F5 AF . A 45 3L 451, 5 J&F Dagging 63.9 54.9
T % LN O T R AE . TR R AR 28 0 BayesNet 64.1 62.2
Weka J& ¥V £ (5 B 4 R F 1Y 172 EggE,  NveBwes oL oL

8 62.9

E AL LA AE . KW 5K H open SMILE gy g Jtuoriy voting 69,
B 50 75 5 R P RO S 4 G DL — 9 B0 903 G
S5 55 R F , NaiveBayes FILREILF] 64. 7 g0 %,

WA S T3P IR 2 14 X S ) 220452 11 AT A 7 DA S 5 A D A L 4 i 1 5 AR M 3l ) 2 R AR Ok B
FEVE T A )R T BT B R B % AT BB BT 30 {3 B AR AE I 18 4l LR 1 3h F7 E HFAE
IFIEF A BT TSR . SR g S WoR % IR LA B 70. 7 20 iR B0 L i TR
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