SLJUSuw Gl g2 £900 Yo

b gy 5 )il aoglio 9 SIS gomnilygis

oNoL

nloaded from jsdp.rcisp.ac.ir on 2026-05-02 ]

[D

‘!:. & )IO«)'I I

T 93T (gaen 9 Tyl po Jgay Tooly Jls le wormo 598 uigy (ymalihormo
D) 933 Syl ok 09,8 ok sl (S pale ol

Ol htplun (Kb gaikiten 09 hgpluo a1y o godlnl 315 olSilo”

ol pleogeinn () sbs¥1 @31 ylins ylous cohgeiion (S 3y poke olSials”

oS>

a9 (95 ()5 Blolw (59 5 £933 I (PIU (il ST 0235555k el £y (s c Glallw (b i (p] S
oLl 5590 Bud oyl 4y (g y (611 B gounnnily o 98 9 Comgy (S Sl Culun G JUSw gy (2! 3l Dguli o0 ol &1 p%5 31 5b
o JUS s e 31 iy -t ol 3 30 s (532 ol 39031 31 o0liiianl by 9 (B8 s Aol 3 3 51 YU Cad i )57 )15
cemizon g LDA Jhs 5SS 4 (o2 ol o Sy Jlos! b .o gl yduins] JUSms 99 31 ils 33 3 oo 8392 50 2o S3s
il 88y 3 00 il o g LS (g1 it 0 plxil 95 E 9,0 g gFCamly Tl g0 5 ooty gusvaiws Elman ¢ MLP  ouac 4l
iy g plel Cud b o JUSKw polul 32 suax (g aslllan ol 53 ol by el Cawddy woyd AV S o oo 9 Elman

ol ol (255l g Al (i gyd S JUE Grailln sl S parsld

s A (B, gl 7 99 «awgy (S Sl Culad (w0 1 gudS 519

doddo —)
e Ly ot Sodpo y b Loyl 5 a5 b 5 et aile gz sloye S g slaplejls 5l gol; L
Lubow, et al el (rings;d (by) S 0,8 (] Sl Jomerojgbam joi8T Sital )9 9 elds )l
o eliiilyy ool So (b 5o j5kiie o9y 1996 3 ol glacamdge Glsline g olaie,lS 6,5 Jbye
et Sl & el a5 iy Sospe bt Lo o en laglejle (ol 5 S e ooliial iy
9y Dad oo 1S o b Sl b T LSl ey Gamer, et Joiis o3> ausis glp goal,l5 sla s,
4SS el sla iy, 5l 500 (S Vet by OS> sl = Jy—oro sl g, lal, 2008, Abrams, 2006
sl 00t s g el ) dlaiaiie lsieay  aleaid ool Fay S0l 48 el 5 eyl Lioie
i GG n et (N a7 ST (Behod ol Ao Sloaazio ) 3l E9,5 Lats Lagby, ol Aoz
Sl ol il (Jg ol ool o> L g 8 al oy Lailelws ol o sl oo b o (5,laS
hend codliil 390 Slaly, ;K0S 4 S (ew)d 0=l (o) 2 il Ol b s 5l pliSee sla S
&S pgas i, [Stern, et al 1996]cwlosis b ;)] ,o IGadallah, et al 1999 ,Gomez, et al 2004,]-c.
59 055 S y5m0 5l a8 el oo bs; 5l (o 5 TS JEES Glizee slacwd 3 (o ynl Gl (B9, o=
33l ams e plal (610 ppgma (VMg ey (b SFLE0ls) ilwoslel g 09 g0 (B30505 (s g0
! pupilometry Sodyo 5lad Cud g, Lol (S350 o 2] (Sl 059

2 Saccadic Eye Movementt
3 Thermal Imaging

AL P10 1 TOWRL LR I | W


http://jsdp.rcisp.ac.ir/article-1-77-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-05-02 ]

Jole 50 4 a5 Vb o 00d 58 alRiglejl slais, 4o
5095 gy o aelyl8 (GBS 4z 51,550 (sla s,
3 E9y0 LBl dn ) San i 48 g sesle Hli8lesen
Lol Gha) oml 0o Bleojlo i go il Gromiw )b
sl o=l 8 Wgm e el 5 2o lojee JUSe &
@l b 35l e S5z 1) cod Alls > (S
L oyl a0 65055 laiale;] 5l ool o
e el 0Ly o o ML 0" el paa L
G5 A oyt o0y g 4, YU 95 jLid g (55
sle LK —w bl opl 5 [Horvath et al 1978]0uS oo
|y Smtly i Sy (S cglin 5 T on
Abrams et] ai,ls L yiwl jogasd g ol Jls, oY o
=1y 4o Gad cpl o [al 2006, Horvath et al 1979
55 3 ool Uy Lyss B, 8 Ly iy, alalw 5
99 M L) )9J44.A w‘ 6‘)-’ o 4.A.>|u>).’ JLA.iA.uJ
NN P VR V| JUY RV S| I SONIWIL FPLE I | (L S
glFesd JBSew 9 51 5 2 5 ey 339 50 2B S
5 ol Sse glaShst )bl ggesl ol 1 g 00
LQL;).'g JLQ-C‘ L: NG PR g.)l.?r.u‘ ‘5>|).>r.~.u‘ 6L°g;)"5
bl iy ol 0 gy et Sl el o
Sl S oll s b9 56 g 505, mansis Auje b
azd )3 13 Sl oyee (ased Ollsl oo asuis

Wosly Judoxi 9 cod wigy -Y
(=S 9 gl Pl (o3l ey Juld Waosls o g
as 6)5_1444 Cwldodls AL SELWWR) 9 A LS?)"B k.)l.?LAJ‘
30 35250 diwle>l Jolae (g5l ild b aosls ool 5l
) Sy S Sl Calas g Bl S gty gisd JLSS
L.J I8 =) ool.o—‘ ‘5?).:5 C‘W‘ (.5')" Jl.h.iMdJ 9 »._9&?
5 oolaiwl Ly ags u’_f)Jj ozl g Lmsf)gj !yl
A omat A0 e g s glaodisS gasuains
A (g lwosly Y odlae S8 a0 Jole &dS

2 PhotoPlethysmoGraph (PPG)
3 MAThematical LABoratory Software Version 7.6

05> Ol Oliee GRIB G Gyl b S las
oS I3 pgmal )0 48 09 aiplys i SLL
olS o ol )38l yo aS Jl> 10 04d o yalls 6 5 blas &) g0a
Pavalidis, et al Jasle o (S 0w lies gtz Gl b
12002, Tsimystizis et al 2007, Derakhshan et al 2009
S 703 (y30le Slaiim 90 Wil Sbs cnl silwesly
G sl JUSw loslatnl b ouingg o ol ol
JESe—w ozl Zeal sla Sy 5l as coul (o) 5
e el Sl bl coo Ayl sl tilon b g 5k
Cd diwejls bs, o= [Fabiani et al, 2000] .ol oo
SemeMWS (SISl Slodezmn Sl 5 el
973k el sl &5 Sl ()0 Ry A0 2
19,0 5955 0 )18 ool 550 el (slagses]

5o oaBas8 S Sy sugl el oyl anSiS by S
S 4 ogm &5 (olSan & Sl )50 i ) ]
sl g ol cdedy s oo w0l Fosly (Y5
A8l oo, gl s mac Aol w)ls adlgw, 5l as
L 5l i (Sojsdn b (sladmasin ;o ol p e
Sl yds (g2 5 Lddadetio (ol Cud b iy 050 o
e 2b glagesly azeis;s 99,8 (ol > (g8 o ]
Sl b S5 528 sLly Sls s |
Blolws (s )8 i b JB (o)
s pog) Lawgi VARD Jloo )5 o5 0l )b (indg)o
b8 ls 5 5 oo it sl il s glan
F= o=, Y ol AAYY Lo o beasy 09 00l ool

Oiadlal b 0,3 YL g 0,8 adlol wleles cpl 4y 5 |y uiis
9 1Al j0 oS dlels ol 0 'y (SO S Colan
bladay 415 L sbabls wi sl LS 0, lst) lawgs
Horvath Jaa_s Jiows 095 (559 el o, lailin) JSCo oy 23
let al 1978, Olsen et al 1997, Horvath et al 1979

5 L JUS ol 6 L 1,5 Ly (sl ol ol
iy g 9,8 oyl I sl g Wl Bl (o
slaabln 28T 0w aseid 1) gl a0l slaguly
L o plal G 5 095 <S5 p0 (Kol (02 9555 o0
aS coul ol (BBiole;] sla,l s ol LSS

! Galvanic Skin Response (GSR)

WA ol ¥ 8,5l 1WA Jlw



http://jsdp.rcisp.ac.ir/article-1-77-fa.html

nloaded from jsdp.rcisp.ac.ir on 2026-05-02 ]

[D

o)

Oy gy Jols a S5l A lao Lol £950 Jls—w &l
Grg—id o8 0, Sel ST g S8l g0 el
Dgrodaid § las s

Loold 59 » 310y sy Y-V
e i oL gl i e 1 Sz
5 i o joban U cnla JUSs )0 aulysl
e dss 00,5 LVl olilazél gl 5 gldslas Lolse
U5 i 5 Yy lS 5 (oSt ko (s o
5l ol oS lacSas ) Bis 5y
b oolittal caslis sla2ld 5l ojgm &S > b olral>
U G Syl 558 i 5 25ly5 el i
Bi g 33, Ve L oY —udlS )8 8090w j0 ,a5 )l
L L gy (S Colin JUs 5 a5lyS U Julge
plzl 35,2 Ve L o)) (S )8 8050w 4,05 e

[Younessi et al 2010, Younessi et al 20117

5319 @ ycis! Y=Y

99 5l 2l 5 0ol St V uibjly g ¢ Sl
b gl W858 9 ploj 859 50 JUSKw

i sbb F3g 1YY

ol Sl g JuKw dxals 5 oMbl Sl sla S5
Colas JUSw gl oo o 413 SLas) o ey 839> 4o
s E955 5l gy 4B VYO U /0 o ALl jo Sty
Oy 5 JUS o dls J8las e OS] 0 550
Al oh HIKaT wisl o Bl o 51 e a5 olaasals
il (55 5 15550 JelS bty JiSams 55550 55 40
Sbaalys 48,8, 1 ho Jlge o] sl Sy lade
Wb SlS sl gigd JiS lm (2l (S
o=l gl il gl ol I 9,8 51 e 4l g0 5
a b Ss Aoy jo oyl suig YL slaassls laml S5
dmslore Jlg €955 51 g 40 U Jlgos £9,0 51 13
Ay Alols jo ol sloasels 51 31 Jlre (lgieas
el JIg— 9,5 5l ey 4l LS 90 51 3
‘U—‘ )| o= d_uLa;M by Jl}w &5)..» )l o Mbgd é)l.s o
50 5 elwlis sl S THRI 1 Gl dsls a7 e

AL P10 1 TOWRL LR I | W

0315 ac goxo V-V
g alwgio plid S Hue b Blas Ladiged aiils
aalllas 550 o, 81 51 SO ed 09 an 8o )0 ADES ol 3
slresls ailas G5edgs 78Sl Mo b @‘5) & low
SOl e b i O3l e |l 25zl g
ol eVl plas 4 Gl o Ggal oy 4o 5 oS
JPEEETIGI || SV I CRRSPNIPRSRE IS SRRV KOk ) Jg-S 9%
ol g plonl 0,8 bawg (06589, (21l o5 (lea
Ll 30 ,mpls L 5 s 15 &1 )] B9z .o Slow] (pw !
LS, cnd sl Sloj alold 4l sy Plos> 5
Vg a0l sloas ;S plad ool ool aid )5 ki o
5 S Jsereysbar a7 Jol I j2res caiiins b o
Olsmeas sl pgad aslllas pl 10 0gud co 0duwyy S
Sy B Iy o g s 505,320l
oo a8 )5 by o OlS ou Sud sl Sl alold 4l
Sldlas g6 ol ;o) (ould & jgod Wools S o s
u?—&)] S U;QL/Lw.:La)] J_nls)%‘ou Ja.||)_w 30 0)9_».»
o La S os g yglaes (0,5 0 )18 S5 L
5 So—o sla Sogdl 5l jg0as a0 YO sles b 3UI
Ly el o lasbinl (31,5 L witaas 5l oolissl b (5 pguas
b oSS asbly jo 550 olarty (6,10 masses S 3
Cola g Cmws ciSl 1 Bl S ge el 58 JUS—
Laogss ay ol 8l g9, m Lagialssl 23,5 0
9 )..v)ls Ja.wy &)O ‘suL..uL..w pae O g0 40 aS Qyo..\.w:\.&f
sols oyl il b ool I3 g0 (2d8 G 905 50 ailoles
aobas S Gk 5loses] ol Gln eizmen 055 o0
5 9= Ll 0,8 50 adsl il s Sy sl 51 8
o oolel (glaigS e 059 Slg, Jasl i aslas ol (wlal

Laad pologmnl plSam 10 ofgmm wyiwl Gljee a4

! Peak Of Tension(POT)
2 Classic Polygraphy System(CPS)


http://jsdp.rcisp.ac.ir/article-1-77-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-05-02 ]

s Ol e IS ool oy S5 sl T
PSR L S I~ I YL S PPRLH JUE L R T X W
azsl ot ad, s 35 Ve B Gy (S Sl
30 Ban 5w (uilS )3 g daials dgpuice putd ] uaJQ.wo
QM)J 6Lle§.~u )\) 4;94.) '._i» 6‘}: Jl..i..,.u 50 wlf)s
a bgo e polde JSTo oYL ;o 0g-d oo cnalie o
o=l el ool 158 i 12 gl il 3 slo S
&3lgy0 aS ool ools Lis F gMax PSD L Ls  S5:4
b 50 peyiSle aals LuilS 3 g lgs o atals ges ;S
odalin e Ceomw Y JS_M; )| as )BJGQLQ.Q | 0‘3"
(o—lS 8 s Aals lacie ;s ogdle (S po
b @8l 9 03,5 i b aiin Al £485 (WIS 2
50 gy o=l cl s Lrasls oS Baa lge il 3
Cly Cam ¥ S 5l 050 0g0—iin 55 ;500 sladisas
oSl colas LR g0 o a5 090 oo calive
5 (S pgw Hlaw) Bas OYl5n jo el Sl o gy
5 =il 8l sloals Ll rong glae SYIsw il
Oimlad ¥ Sl aiid 00y ojgm (oalod (gl Ban Jlsw
5 sms o b |y Jlges gy 5l Ui S5 Lo
b S sleailie Slej adse plgis o Gesb Sl
Olpod IS0 4 4395 L oS snnlin |y ol wilS )8
JUE o S8 ey ol A S A Y S
5o 45 4 Jlgo 15 85 35500 ounline S sailysish
S bz slagle) jo owilS B slaadie ol Bua
sl ddge ud iuli8l sasmslad ¢ ails (5 iy XS,
dw J‘é_w 3o u_J‘)_u.u 69_<J| UT )_sos)l.c o st.’ls)s
s a5 BY ¥ USS jo .l [500 o Jlgw 5l wglasie
oddlie gy (S0 S Colas LS (uilS )8 e
slaadlie ol o Jlgw a5 aw Jlgw 10 a5 850 o
g il (g eS ) Sl S slaley yo S8

Lol (oS8 sleadlse cus Sals” sasmo ylis

Slre oylgredr Ll diion canels aw op 31 o e o]
aS ol Ul lbaals Jl> 058 o0 0,3 THR2 (5 090
03 3] Cwdy wisb 1.15*max(THR1,THR2) 51 , eS8
a8, 5 s Shs oleeas 3l Hlade 5l T deS S
odalin V Jgaz 5l as jsblen ano oo plas 1) JUSew
g 45 ¥ s 5 Gloj la Sy Sl 053 o
ails goby wolay Bas e SVlEw 4 Coud Cwl Gua

oyl Sl yo Sile uf),g Ol s b2 Ll g

JL&:_J)QQ\H@L',_.{|. I&JQ)IHU

LS 5l ol gl il (Gloj sla g bwgto 1) Jguxr

Sy S by S
s 85l alos JUSows o9 pz> JESw
gy (S S & Ry
(=) Jofake /T SJEVAES/YY
(Bas ,2) ¥ NARAEVAR - JOVYE /YO
(San) ¥ jagsEe /T <jagyE VY
(Soa 2) ¥ NAREEIVARE N AEIVAR
(Ban :£) O SASAEIVARS NN

U B sl Sy -T-F-Y
=B (ol glej 89>y a5 Sledll ol el o
g ge odalin (Sl Gl 3 859 53 i lales
) Sl i o0 8 JiSms 5 0l S0 (59, 5) a4z S
LMl s (adlS 3 (g e anlllao b 3l o5 ounlic
So (il b 3 eeals S (o JBSw Sl 6
5o s 4 sl i ] dlS 3 jolic ¢ JiS
i S sl 29250 o ilS B 4z JUiSw ] 5o
VLo (52 45 55 (o0 WS il Sae ety JUKn S
el LS 3 S (o0 il 5 sl Sl ST 5 o
=5, Ol gie sunlie . [Boualem 1990] <.l
7253 0l e &lg o a5 g b JBs Sl e LS
IS jsrbie Gl sl 2,5 S il S oy
35 b JUuSs 99 sl TplS 05 sy L Ol b
Al ol o as S8 g les el dals mSTas
58 Sy 99 Olpear el oad Sl ol b
il ) ol mls a2l Lo JUSew 5,

! Periodgram

WA ol ¥ 8,5l 1WA Jlw



http://jsdp.rcisp.ac.ir/article-1-77-fa.html

¥

nloaded from jsdp.rcisp.ac.ir on 2026-05-02 ]
<«

[D

of

il lm t syl 6554 b slitiul t (a3 ;)
Ot 0 (S g e polie (nSile (el sla Shs
g slo Sy nlply (12 0P) 55 3 ne 05,5 50
99 5 gy (S Sl Culas JUK—w jo Gl (s
Bt (o SIS ponnith gigh JUSom 53 (58 (S
oy ik atels ol o a8 (iS5 5 ol il disl

o] ey (sl 00 i

MaxPSD: 191267 at f=6

20 . .
2 1gf M N o {
0 5 10 15 20 25 0
Frequency Hz
Max PSD: 20.0483at f =6
aQ A0 ¥ T T
@ 20|> ‘I
a9, f e i
0 5 10 15 20 25 30
Frequency Hz
MaxPSD: 10.7731atf=7
o] 20 v T T
gt ]
0 i " ; ]
0 5 10 15 20 25 0
Frequency Hz
MaxPSD: 11.2234atf=6
a 20 5 v T T
2 10’» i, Y ‘I
0 T L
0 5 10 15 20 25 0
Frequency Hz

MaxPSD: 142476alf =6

20 . . L i i

3 m} BN +

S0 f n .

0 5 10 15 20 25 0
Frequency Hz

bS5y Ly F-Y
L aScnl (omyz 9 ontighienl Gla Sy Jelow joleas
E9y0 Landis o ,ol8 sniizl il slo Sy olyee ax
PV P PRSI < WO P PR S TS R WV KR PRGN
sla s olal Jdod o 00l 5 fasliul oS
4SS ol iy paseid glp adasls y eadz] Sl
WSl SG o A gy po ) Ll e BB 1 ity

Max PSD: 14350 at f =2

1 2 3 4 5 6 7 8 9 10
Frequency Hz
Max PSD: 063988 at1=2

1 T T T T T
[a]
- I s TN
0 1 2 3 3 5 5 7 8 ) 0
Frequency Hz
MaxPSD: 02141atf=2
%04 T T T T T .
02
S
: 2 3 4 5 6 7 g8 9 10
Frequ

Max PSD: 29374 at f =2

1 2 3 4 5 6 7 8 9 10
Frequency Hz
MaxPSD: 0.38178at 1 =2
T T

Frequency Hz

B sl g Cnly Comw (95 paxe JUSomw I (2 Al (ouilS 3 o ( Shg G e 1) SIS

Time
o Q 0!

BEE= -
:E = =

_Non Target |

~  Non 'Itarbef o

10 15
‘;gg 7 =rog
10 15
15 = -
E 5 ‘; Non Target
F g .
S—
s S 10 15
o 15 : ‘ )
=18 —— Non Target
= = -
2 2 10 15
i Frequency (Hz)
Non Target
4 5 6
Non Target
4 5 s
Target
4 5 = 6
Non Target
= — 6
~ Non Target
4 5 6

3
Frequency (Hz)

Cenigy, K I Ceagliio JUSipms 31 ilS 53 o Galed (B)eygs e JUsoms 31 ilS 5 (3o hled (A) Y JSCis

A ol ¥ 55l 1Ty Jle



http://jsdp.rcisp.ac.ir/article-1-77-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-05-02 ]

LDA g, j oolici! b (Cawly) Bad pul 51 (£9,8) Sad Jlgw oS j Jols gl ¥ Joo

S5 g9 Jls Bas pl Sas wls SS& sy
L e SR av-Iaey | ve gyany) IYYIVD
i B Gas | OV YYRY) | ¥F (LYSEY)
b oo Ly e | VROV | 0 GY A TA-IE0
et o J Gax | V) (AT ]R3 (ZAVY )

S 4 agy la Sy Jleel bt acule VE/5F
Cwsdny MVIFF 39 solais! g VAN S Colas oo
a Somd (g olaSl Sl 95 50 00 ries el
Sl €950 OYli panseid g Sl 5 i Sl

ol 00 plol 6 5YL wo o b Laogns

MLP  uac 45 31 oolasw! -Y-0-Y
Sloaio) 1§l Bl J> (sl orae sloasis
Dg>g0 gloools 10,05 b ailoads 00 Say 45LsS
Ol 05 e 3 | (2 9P T 609)9 O Lally) @SB
el sl et Sy by sl e L)
ek By et S e e slaeS
Oy e (e (5278 Dygmody il Lo oS aie
—as $LaaSb 95  elgl 5 (SO MLP (slaasis
oleizle 5l g axils ol ool a5 1> s coian
e sleanY hls aSl (pl )l 55 5 5 slesl
9yt 33 sl 0lgzdde a5 0 ja0 LY (slao )T slass g o]
b 05 00ls hjsel Y Lal ey 55 b a5 Yoz
ool S35 i 6555 L oy po5 iy jluloa
Ll ey 5ol Ly Lo 5uccld 1, aSids g 81,5 ol

=

295 o0
51 (€950) Sua g SuSi 5l Jol> gl ¥ Jgur
MLP cac a0l 5l oolaiwl U (Cawly) Ban pd

M)J
b Sy es Il e v Sae S8
sl
Gaani | CAYIYY) | CNSIPY) | IAENS
U5 Jlee!
o Y.. €.
3 Gor | A000) | 0) (AY)
< | gaveey | aoss) TAD
el -
e s RV Yoo g
SESR T T ey | ameen
e A oY

7 Back Propagation

Lools guowadib O-Y

Glcgarme S oK loles Ul 2 )5 Sl Bow
Gt ] o Cenl calitee ds iz b g0 4 bbdgad )
(Cmwly) Ban e 51 (£9,0) Bon SYl5n S8 Bun S
Laosls (gammainb (sl )=l So wiejls cnlpl ol
sl o255 5 8399 sLb sanaib il aries
oLy (590l 8318 (6w S (59, 51 ) LT o BLS)
g LDAY (s 808 S 5 gy ol 58 055 o0
A osliwl Elman eae 8505 g MLPT _oac 350

LDA su0os S8 31 solsnw! —V-0-Y

B b e b g el (B IS j5bay bg, LDA

ol 1, iz (slodins oy <SS AT ) St

;o . [Duda et al 2000, McLachlan 2004] s a5
olsiedss s blsail sl S Jloel b Conss iy
deoyd 5 il bt (Jas BuiS ganates 4 6999
L b A (el s dslons 00iiS S S5 Cmo
Aoy 3, 5 1ais L, s LOOT g, 5l eolas—ul
S G L ol Gl 05 ol T egYlale
A5t ek Lmodls A b 8 ot 515 Sy (sloosls
el g5 o s 50 LS gl el o ol
299 A=h 4 (6399 Olgedn o S S5 Jlesl L (S
O35l 3l easdgl pel Lk sl Sy Jlesl ;S0 2>
ol 1y gilwesly zuls 50 Jgoo ol ails ol & T
Jold &5 gunailo slajlins 99 Joazr wlol 2 a0d (oo
5 am oole il 3 lse arsid Cod) Pl lne
At o) T o solatS | JLae (ole é >
Jloeel L iads zlzeiul ((gole oYl S 4 gole o )lse
o 9ot 5 Vo IAY ol Lo S35 S

! Linear Discriminant Analysis (LDA)
2 Multi Layer Perceptron (MLP)

3 Leave One Out (LOO)
“Mahalanobis Distance
SSensitivity

¢ Specificity

WA ol ¥ 8,5l 1WA Jlw



http://jsdp.rcisp.ac.ir/article-1-77-fa.html

nloaded from jsdp.rcisp.ac.ir on 2026-05-02 ]

ELMAN _oas 45 jf ooliul ~Y—d-Y
L) S L&Y g Ly (slaeod Blman (slaeSod
3 g e 3y (it DY 4 asg,g el 1093
Onieed 9 )13 3929 9 )93 ey 4 (8399 4 (Ao Y
Syl it &Y b oo JURD (295 Y 4 iS4
b JUsl &b Sl (e &Y g s e il &b
GlasSl a5 05d co el 0,55 g o OGS oo oolaiul
LY slagg s ol .ogs 4285 ok (36 L) lojly e
Ol ) epamye oY 90 (sleaSl jIElman oSl ¢y

el gl 4o Recurrent bLs )1 S Jol &Y oS o>
aS WS e 0033 1) b o polie (b3l cpl yo 5
[Mandic et al 2001, 59— oolaiwl awy dl> o j0 Wilgs oo
Elman as—s Lzl pumusd gl Cheng et al 2002 ]
35 e ooy (las LY slao,S slaas MLP 4Ss ailes
Loz 5 onms (h) L Gjsmal @ls 5 Jasd @l 0]

Bud il (£9)0) Bud g S8 31 Jols gl :f Jous
Elman (s M 009) )‘ oolawl la (wb)

M).)
b S5y &9 s Sap f RV S8
s
Goaye | CAYYYY | sy | oaviva
JS el YoV Y
lo 525 Gas | (YYYY) | (LAAYY)
v oY
- ,g YoYCAD) | YE 00 | TABISY
_ [ECKY-
S aveeyy | AAYY)
e Y oY

33 9 o0z b aSis Hlisle w0l S35 150 4y 4345 L
LY (6l o @b A0 hjsel aye slasi (plosy &Y
&l gpurelin 9,5 4V ol gtansig Lo
3o Dl 1) g3 el Sewlie trainlm b )l
Uiygel 0dls dcgeze o gl Elman &s [lisle s
L aSms Lbjgmel g aSomd Ll cpas 51 ey 0 00lo
SYI5 5l gy OVI5 0 S5 cled o 5 LOO g,

! Feedback

AL P10 1 TOWRL LR I | W

e 1) ol g 00,5 anule | Uas &b lade Lo sacld
AS o orw g 203 o Hlal o] i AY 4 Y S
deeS @Sl (s mlm Sl L 1 S &b
O Fomb » Galate sdel Cundty cul o a5 (5 5boas xS
8L gy 5 sskite ol (sl oS (551 Bk 2
Sl @l Jlaie (g, ol 5o 098 o oolaiul Lol
Gt S 53 (559 il pd e 98 0l
MLP s 15 5 bty 0555 o oS ool 5 0lS
[Haykin el ¢35 godids Pluwe lp coaslo jlons
aSs cawbio JLZle (g5lwands 5l o A e 40 1999]
5 Fisl sl olery Y 5l gl slocdl o (orae
ol aie Sl 5 (o Gijsal 5 i @l
Loy omile Jlosl b ol (sl 39290 sl
s d ay SlaSiy Jlosl b izren 5 (75!
olosy 0l dwles 00iuS SSE S duo o 0dlS oy
o B0 BT ot Sl o olaiy Y slos 5
Y 50 9 i slie 288 15 talesl 050 Sl
o St (pizmes 0,5 35 (6 osllae i Gl
bgs Aot sl Ao Sl 5l 45 500
Sialasl 8,90 Canngs B os polie b el (o3g0] (slaosls
Olaiz epochs=YA jlade 51 e zols oguge a5 <85 1,3
LN hya—el ciBer gl Llas lo_fe 105 ogp e
&y ol s )5 ks ke Gres (nlply ol a8 )5 L0
DBy 1 ey )50 5 $SUS bisel il g s
O9p o b ased JLSLe Y jo 00l (1S3 0)lge a4y azgi b
Y lp s @l FA (el e olass (leky &Y 5o
&l gPurelin 24,5 &Y ol g Tansig
s ko 1) 093 el o Sewlio Trainlm i gal
sLOO (g, Ly aSds (jsel 5 aSds )il (ons
sty oy Vs 3l g0 SV S syl o
Lol asbre dws Jgoo gillas 0ailS gonadl Cono
GAVIPY el e 850 4y L Shs U5 Jloc!
Lo Sy Jlacl bt ks AD pl o9 solats]
o olaisl g AVPY el s 5SS 4 digs
Wl g0 a0 e imad Al Cwda s APIFF
GRS 5 Sl Sl Cpnles 4 S (0 golais
el o ploxil (6 VL o3 b baofgms (sl n E9)0 Y15


http://jsdp.rcisp.ac.ir/article-1-77-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-05-02 ]

o—as raSil canlin panid &0 ol ol a5 s ls
Elman ¢ MLP aSC_% 2ol duglae )0 a0 oo olid |
A Comnd YL Coro woyo Sl Elman  eac 4005
MLP &5 5 as 508 SoSa o .oowl MLP 4
iy sla (Shg 5l eolawl b iy Coro ao e Jlade
J=5 L Elman asi_s jo a5 Jl> jo ccnl oals Jool>
=l ol el sl Ccwoas YL Como oo o S
Joyai ams i 1y oS53 s sy bl s oo
S slagis) by pole Gy e Al ¥ SO (glals
Mged dmazgi L aed e lad (BS h allaalsj]
plomlo b aslio 0B ol ddlas mlo (glaks
Como E55 VL 1 50 (e GloaSid 5 oo o,

oo 1y (@Ralesl sl by, o 5

¥ sz Gildas soiS gaaiib cio doys wul)
e 8wy L S5 U Jlasl Ly o dpmlns
e ANTY ol (poam colaisl 5 AT/FY ol
Sl (a4l @ ae glo Sy Jlesl b o
240 e el Cawdds ANYY o4 colaisl g AD
9 Sl yimdion Sl 4 Cod oy polaisl Sl 5o
plosl YL o) b baojgm (sl £9,0 OYI5w arieis
Ll 00

Elman ¢ MLP .LDA b, -f-5-Y

Sl E9,0 SVl (a5 iluancd i 4 a2 L
el 00l plol (6 5YL do o b g,y 4wy 40 eojgu
hF Al A Ced 1) Vb do s (ras slaasil

100 : :

80

70

60

T

50

Accuracy (%)

40

30

T

20

=
T

I Object _
I (on Object

|

|

Elman Ben Shakhar (1990)

Honts (2004) Kircher(1988) ~ OTAreport(1985)  Raskin(2002)

A la3l Bl 500 oo gy b ol gl dumlia 1 T S

WA ol ¥ 6,5l 1¥Y Lo



http://jsdp.rcisp.ac.ir/article-1-77-fa.html

m jsdp.rcisp.ac.ir on 2026-05-02 ]

¢

-

[ Downloaded frol
S
N

(%)

Sl oyl gcz:li;;:%uﬂ sl ,l5 el ookl I8
=l 5 S0z 33l g0 ey Ly bl Glgs oS
S5 S5 8 1y ee] sl pSen HBALSES 1 g 09
ol ot aalss Wt il g el alS el ol ol
30 .8l Sgugr B 3l oolatwl b Lol ddllas jo S
FP g FN (sl g5 50 0 mims o yimnl slingms]
A5 Lo il 4 @8ly,0 FN ol i wogllasls
g 0318 (anSdd (pw psleS by el shils 83 S
9 ol 5 0m L FN slas 2,5 lls ol dalllas
Demds Slgininn Sl la,ls o ol sl ul alilgs s
S5l yo ead (o2l by, Sl esliiul cl pegdle
S5m0 315 e 5 0392 eslio Lo (i) 5 il
e 6,5 L g ls bl o 155 0005 )13 osliul
oyl 65 s ety 9 sl 4295 9,90 FN jiaS
J—ol> s 09 wiwa FN jlaie 0,508 JLisa
Jsbate ol 6l 09 plowl amslio sloibilo s b wilg
5 b =t sla Sy wile Koo laShy 5l Ol
emred 5, S ooliiwl Lo S olil jo 58 (Sl
O5=Tad 1 (698 diamdiad bl sladilolus | oolarul
Somte Sl 3B gras slaaSd jloslanul 5 56 3o
bl dalllan ol s 5 e Sl mris G
Lt s iy St iz 5 a8 (sla i slass ol
AV oo ao )0 an cwlin gl ols 1y 5l oola il
S el (g lamedn 0l e g cenladlicans
et (e g (w6 S b slaailels

2D gy

S0 yud ¢ LS

b pallal a oo o inghy 5l adlas oy
CPS ol 45( &Lw p.l‘)l-c ROPWW) 530 U”")"))" IS 5).1)
5 ,Seid wasles I8 Lo Los! o JlKw od sl |
QS e S0

AL P10 1 TOWRL LR I | W

G S a9 Sy Y

i 80l 2 48 3,5y slaeilobe palat 5555
[HOHtS oilesls )‘)5 SR Oye0 ‘) ua.?Lw u_J‘)Le‘Jo‘ Cono
,o et al 2002, Olsen et al 1997, Shakhar et al 2002]
= JiXw 9o L L slaleluw L5>|)J9 L Butos oyl
5 JiXw 99 5l cewlio slo S5 7l il b yol> ddllas
5u_|a.>3a_~;5;§_._im4_3LeJJl_o.c\5Lm§)45M5f
O 50 Sl aB o gy £9100 SIS 4 ac sloaSl
AOMLP A+ LDA o ol Coro do 0 boassS SGS&
Bacs OVl s is do,s .ol Cawsas AY Elman 4
3 A Elman ,o 3 A MLP ,o AV LDA 005 S50
MLP ,5 YA LDA o Goa e oVl 0w S5 as o
E9,0 OYl5 s jas i3 el Cewoas AZ Elman jo 5 AY
L Cnly Ol a S (g a5 50 bojsa gl
sdel Cawsdds EBS 5 s el 00 plil (6 YL do o
L g lo (i oyl g, 5l oolanl b ouwgg e sl
Gl 00l Cawdts LA+ Sgo cilizie sla S92 5!
o=l Ovey 3l G omb mlaw jo aS [Gadallah et al 1999]
[Lubow et cwloads dewlxa Vo Como duoyd (o 5 i
WSy oo a1 51 saal)lS ol g, a5 al 1996]
) coo ao )3 VY 58 (Sl il ppsas Sl b1
[Derakhshan et al oo o lid o yiwl e gy
AVl oo ol dsllas i cdls pl 4o a5 2009]
gy ool Cavods bl Como oy ien bl aalgsl,
ol o= TAF polie U S S5 L sasbele
by pol> aalllas alie JSS90 b la ) cnl )3 sl ons

B i) (555l sl IS gy 5l ool
JUBS WP PESURIPPIY:SE I JUUE S JPTLIVRT VR VR N | LIV R
30 Le i STy cmnd O08 Hauoiw g 55095 200yl
S8 Bas e SYlgw 5l Bos Y5 calisee Y50
3l ol aslllae ceo [Honts et al 2002] slos 5
Q.Q_.b 09 g )-A-MM—I d.aL......n w &5) lJ GQ&*QLA)] Sladlas


http://jsdp.rcisp.ac.ir/article-1-77-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-05-02 ]

Horvath F; “An experimental comparison of the
Psychological Stress Evaluator and the galvanic skin
response in detection of deception”; J Appl Psychol;
1978, 63,338-344.

Horvath F, “Effects of different motivational
instructions on detection of deception with the
Psychological Stress Evaluator and the galvanic skin
response”. J Appl Psychol; 1979, 6, 323-330.

Lubow RE, Fein O, “Pupillart Size response to a
Visual Guilty Knowledge Test: New Technique for
the detection of deception”; J Experimental
psychology; 1996, 2(2), 164-177.

Mandic D, Chambers J, Recurrent Neural Netw-

orks for Prediction: Learning Algorithms,
Architectures and Stability 2001,17(4) 471-495.

McLachlan, G. J. , Discriminant Analysis and
Statistical Pattern Recognition. Wiley Intersc-ience.

(2004), ISBN 0-471-69115-1.

Olsen DE, Harris JC, Capps MH, Ansley N;
“Computerized Polygraph Scoring System”; J
Forensic Sci; 1997, 42(1), 61-71.

Pavlidis J, Levine A; “Thermal Image Analysis for
polygraph Testing”; IEEE Engineering in Medicine
and biology Magazine; 2002, 21(6), 56-64.

Shakhar B; “A critical review of the control quest-

ions test, Handbook of Polygraph Testing”;
Academic Press; San Diego, 2002,103— 126.

Stern JA, Baker L, Goldestein R;” Saccadic Eye
Movements in deception.Final Report”; Depa-rtment

of defense polygraph Institue, Albama 1996.
http://www.dtic.mil/cgi-bin/GetTRDoc.

Tsiamystzis P,Shastri D, Pavlidis IT, Frank MG,
Ekman P; “Imaging Facial Physiology for the
Detection of Deceit”; J Computer Vision, Springer
Science;2007, 197-214.

Younessi MA, Khalilzadeh MA, Extraction of
respiratory rate from PPG Signal, During the lie
detection test using neural network, 4th Iranian
Conference on eHealth and ICT Application in
Medical Sciences, 2010.

Younessi Heravi MA, Sarafan R, Khalilzadeh MA,
Design and manufacture of screening lie detection
test system, based on volume blood and galvanic
skin response, 1th National Congress of Advanced
Screening in Medicine, 2011.

&1 yo

Abrams M; “Psychophysiological dete
ction of deception program”; Numerical Evaluation
Scoring System; 20006, 8, 1-67.

Boualem B, Time frequency analysis and proc
essing, signal processing research,queensland
university of technology, brisbance, Australia, 1990.

Cheng YC, Cai WY, Dynamic properties of Elman
and modified Elman neural network”, Proceedings
of the First Int. Conf. on Machine Learning and
Cybernetics, Beijing, 2002.

Cvetkovic D, Ubeyli E, Cosic I,” Wavelet transf-

orm feature extraction from human PPG, ECG, and
EEG signal responses to ELF PEMF exposures: A
pilot study”. Digital Signal Processing 2008, 18;
861-874.

Derakhshan A, Khalilzadeh MA, Mohamadian A,
Anxiety Detection by Periorbital Mean Tempe-

rature Signal Analysis, Modares Journal of Electrical
Engineering, 2010, 4: 101-113.

Duda, R. O.; Hart, P. E.; Stork, D. H. ,Pattern
Classi-fication (2nd ed.). Wiley Interscience. (2000),

ISBN 0-471-05669-3.

Fabiani M, Gratton G, Coles M; “Event-Related
Brain Potentials Methods, Theory and appli-

cations”,  Handbook  of  psychophysiology;
Cambridge University Press 2000.

Gadallah ME, Matar MA, Algezawi AF; “Speech
based Automatic lie detection”; 16th National Radio
Science Conference; Cario Egypt 1999,31-33.

Gamer M, Crombez G ,Vossel G; “Combining phys-
iological measures in the detection of concealed

information”; Physiology & Behavior; 2008,95,
333-340.

Gomez P, Danuser B; “Affective and physic-

ological response to environmental noise and
music”; J Psychophysiology, 2004, 53, 91-103.

Haykin, S.; Neural Networks, A Comprehensive
Foundation, Prentice Hall International Editions.
1999.

Honts CR, Raskin DC, Kircher J, “The scientific
status of research on polygraph techniques: The case
for polygraph tests”. Modern scientific evidence;
2002, 2,446-483.

WA ol ¥ 6,5l 1¥Y Lo



http://jsdp.rcisp.ac.ir/article-1-77-fa.html

u&mm Il oLl b cauwgy (559 )38l cwogliio 9 Jl)fgwbygs sLLJUSuw sluo » é))é UPATRANS

nloaded from jsdp.rcisp.ac.ir on 2026-05-02 ]

[D

Ay 40 oS le—n g 005 We—dighr Do i3l

oimgim Sl Gl im0 5 (5 =S o3l

=l (Gl Glapitnns Giledoe «sie sla JUS

2 (59,0 Cdlad (5595 Bl 5 (S0 slaan T

Ll

5wl @le plasl &L, slas
makhalilzadeh@mshdiau.ac.ir

b5 Az o 4y Bl o Jguws
Jw 50 Sig Sl = 5y (oot
(8) ol ool olS__ils 51 1¥AD
e )l (bl )5 g et
b oSils 5 VPAR Jlo o b

9 M plos oSl § i (idis 09,5 0 (95
ol sl gl il onl dgiie o5l olSsls
Mo (S pode oS sile (Slandod S1he 50 (ol
S el (B3lo m de) 55 G5S T 9 Sunl
= S5 3,0 cdld $3dn 3ol Sla JLSw o550
SVl @il b losy (S35 Sl Jodane 95
el 2l (8)

il el Sl ol A, olas

rasool_sarrafan@yahoo.com

N e Ll s
Sig S =G (ot ()5
Jw [0 s (g B o5iils
21y ogs o bl (bl )5 AYAY
S Slg = (Sl (gwikige &)
3l o ageioe ol ol b oKsls 51 VYATF Jlo jo
(S (—raS (5‘)_‘25¢ \Yva - J[_M, e Ql—*f"..l 0,
Ot Sliins g pgde asly 511, SO Sy - S_b 5
05,5 e yol o 50 50,5 S (oMl o3 oSl

A 2l Vsl 1YY Jle

S om 902 iz (ol dozme
— Gy i (el IS A
g ,8 oSl 5 S gg xS

=l )8 AYAL s o spiee

)\

N =8 olSzils SIVYAA Jlw jo So Sdlgn - Sy

T S ) -] "‘) 30 ‘) »)9_‘.> J.w)‘

e 5 (=8 olils (Sdpy (pwdige 09,5 50 ey
Olely> (Kb pole oRiils 50,5000 olﬂ olBisly g dguieo
1 miags lacadled Blsw 6l plial ol Jlos
Sl Jlo Gluly (S5 pole olails Sliies 5150
oimgin Sl Gl JUiSmw (5l0 p e ;0 (95 Ten
Sl Sl 5 (Hlhb 5 S mdsole sl JuSew
AieS Sy 5= o (55 0,10 cndled (Sipy
Slo=d vl ym (Sih pele olBisls gmmisls Olabos
sl

5l el ke olayl &b, Sles

a.younessi7@gmail.com

Az 0 ag 00l s e doxo
S S — B (ewiigee (ouliB)S
o ol IYEY o

‘ h B2 i )l (ol )5 g iy

Cewd oBzily lea SIATYYY Jlu jo (SKij cwdige —

—aass gl oS a0 4 VYA Jlu o ola) cal
e S5 oRANS )3 (S (qwditr T B (ot
il 095 53 Gy g Sedled Al (6llo (59 )
OB idly [ Siip (cmwiige oaSiils bl olisls Siy
g SLinS pole axly (S owiigee o821 5 S sl
5 o, 5 slmo,90 ,o oDl o1 olSiils dguiee 0g
Slaca o sy olls glisl ool oS5 o5Lass

0dS_iR gl 9 By i Sxmo Ga:l.i_....,’ Lils slg jo cdegh


http://jsdp.rcisp.ac.ir/article-1-77-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-05-02 ]

ool ol3T oSl Sty iige S iUl ol S
5 42375 (S Sl Jelos g (5l el apde
Olidiod 8552 50 pgardn e i Julod
Oizmen g (S d laa b8 g (ly - s59tg 5
5 b s o) 5 658 slaablw (5,554
3y9 (o sloase) dbox 5l B3lon 50 aisS gl
Cowl (69 A8l

) el ke lial BB, Lis

M_ Azarnoosh@mshdiau.ac.ir

WA ol ¥ 8,5l 1WA Jlw



http://jsdp.rcisp.ac.ir/article-1-77-fa.html
http://www.tcpdf.org

