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R= w�=v C=@ Q pw= |w}O} w QO "CU= xvLY QO Q[=L Qiv 2 =@ �CU= xOW xOv=Hvo
|iO=YD VwQ R= w}O} w u}twO QO =t= &Ovm|t xO=iDU= xv=Y} QL hOy ?=NDv= VwQ

"OQ@|t xQy@ hOy ?=NDv= |=Q@ Q=OuRw
,qt=m "1� K]U GvB =@ CU}=@|t w OvOW KQ]t xt=vVUQB QO xm |Dq=wU
xO=O MU=B �ski=wt ,qt=m "5� w �ski=wt "4� '�sQ_v|@ "3� '�sir=Nt "2� '�sir=Nt

[16]"2016 A=mw@ wQ C=k@=Ut QO w�=v C=@ Q "8 pmW

QO h} QW|DavY x=oWv=O QO VywSB u}= s=Hv= u=tR QO xm |D=v=mt= x@ xHwD =@
"O}OQo ?=NDv= wor= u}= |}=OD@= |R=UxO=}B |=Q@ 16w�=v C=@ Q 'OvDW=OQ=Qk TQDUO

w�=v C=@ Q |wQ Q@ wor= |R=U xO=}B "2"3"3
QO R=}v OQwt |=yQDt=Q=B |Q}oxR=Ov= |=Q@ |Q=Ri=CNU C=R}yHD s=tD w�=v C=@ Q
|=Q@ 'u}=Q@=v@ &OQ=O =Q C=@ Q R= s=UH= |xrY=i |Q}oxR=Ov= RHx@ =Q VywSB u}=
'w�=v C=@ Q |xOvR=U CmQW "OW xO=iDU= Cmv}m u}@ QwO R= Ow@tm u}= uOQm hQ]Q@
"CU=xOwtv x�=Q= =Q |Q=Ri= sQv |=yxawtHt C=@ Q x@ u}t=Qi p=UQ= p}yUD Qw_vtx@
u=@ R x@ |U} wvxt=vQ@ x@ R=}v 'Cmv}m u}@ QwO |=yC}r@=k R= xO=iDU= |=Q@ u}vJty
OvtR=}v R}v OW xO=O K}[wD QDV}B xm hOy ?=NDv= |xwLv "OW=@|t C#

xDiQo s=Hv= 3 uwD}=B u=@ R R= xO=iDU= =@ VywSB u}= QO xm CU=|U} wvxt=vQ@
"CU=

x@ C@Uv |Q}oQ=Qk C}akwt X}NWD C}r@=k 'C# |U} wv xt=vQ@ R= xO=iDU= =@
=@ \@DQt CtUk QO "O}OQo h} QaD Cmv}m u}@ QwO |=Q@ �x} w=R w xrY=i� u}@ QwO
x@ OQ}o|t Q=Qk u}@ QwO p@=kt xm |OQi Qy CrmU= X}NWD C}r@=k =OD@= R}v C=@ Q
x@ OwQw |=yCmQL X}NWD C}r@=k 'CrmU= Qy p}rLD =@ TBU "OW xOwRi= C=@ Q
X}NWD Qw_vtx@ "O}OQo sy=Qi uOQm xQ=W= w uO=O u=mD CUO 'u; R= GwQN w Q} wYD
C}=yv QO "OW xO=iDU= Cmv}m QwUvU |vwiwQm}t x}=Q; R= R}v O=Qi= uOQm C@LY
uOwRi= u=mt= 'Ow@ xOt; CUOx@ l}DvS sD} Qwor= |HwQN R= xm |@}=Q[ p=ta= =@

"�9 pmW� O}OQo sy=Qi w�=v C=@ Q x@ x=ov CyH pQDvm C}r@=k
p=L QO w QDl}ORv OQi C=@ Q 'OwW|t xOy=Wt 10 pmW QO xm Qw]u=ty
xOy=Wt Q} wYD 11 pmW "CU= xOQm ?=NDv= uOQm x=ov |=Q@ =Q uO=O u=mD CUO

"OyO|t V}=tv =Q w} Q=vU |=QH= |x_Lr QO C=@ Q \UwD xOW

|R=UxO=}B |HwQN |@=} RQ= "4"3
R= xt=vVUQB l} s}_vD =@ 'w�=v C=@ Q |wQ Q@ xOt; CUOx@ pOt |R=UxO=}B R= TB
�sWJ ?=}OQ V}=tR; VN@ QO xOvvm CmQW O=Qi= R= Cw=iDt� xOvvmCmQW Qiv 10
w}O} w wO Qy QO "OvyO MU=B p=wU |O=OaD x@ w}O} w wO |xOy=Wt =@ xm OW xDU=wN
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u=Q=
mty

w|
k=W

tu
}UL

OtL
t/"

""R
=u=

tR�
CmQ

L|
@QH

D|
wor=

l}
|x�

=Q="�pwyHt ?}=Q[ u}}aD� l}DvS sD} Qwor= =@ |R=Uxv}y@ G}=Dv "4 pwOH
4/35 uOQm C@LY

wi

4/04 uO=O u=mD CUO
4/78 uOQm xQ=W=
1/48 `} QU OwQw
1/98 xDUy; OwQw
0/30 `} QU GwQN
0/59 xDUy; GwQN
1/05 uOv=t CmQL |@

0 uOw@ xvLY R= uwQ}@
1/60 s}kDUt w l}ORv OQi \UwD uOW xQ=W=
1/76 s}kDUt w QwO OQi \UwD uOW xQ=W=
0/29 xDU@ x} w=R w l}ORv OQi \UwD uOW xQ=W=
0/31 xDU@ x} w=R w QwO OQi \UwD uOW xQ=W=

4/08 l}ORv
P

1 QwO

4/98 s}kDUt
�

1 xDU@ x} w=R

|=y VwQ R= |Q}oxQy@ =@ w |a=tDH= |=yw} Q=vU R= |QD|ve O=OaD R= 'j}kLD u}= QO
"Ov=xOW x@U=Lt |QDxO}J}B w |]NQ}e

`@=D |=y|HwQN u=wD|t ?}=Q[ u}= R= |Q}oxQy@ xt=O= QO w x@U=Lt =@ p=L
"OQm sUQ xv=o =OH CQwYx@ =Q xv} Ry `@=D QO OwHwt GCS

V}=tR; |rY= |=yxO=O |xOvyOu=Wv |HvQ=v |vLvt '13 pmW Q=Owtv QO
Savitzky- QDr}i R= Qw@a R= TB �u=oOvvmCmQW x=ov u}ov=}t R= xOW G=QNDU=�
R= Qw@a R= TB xOW |R=UpOt `@=D |HwQN Qov=}@ R}v R@U |vLvt "CU= Golay

Qov=}@ R}v Q=Owtv |q=@ QO xiQ]wO |=yu=m}B "OW=@|t Savitzky-Golay QDr}i
lQLt xJ |=QH= p=L QO A C}YNW 'XNWt u=tR COt u; QO xm OvDUy u}=

"CU= xOw@ |a=tDH=
|=yxO=O Q}=U QO u}vJty w�CU= xOy=Wt p@=k 13 pmW Q=Owtv QO xm Qw]v=ty
|vLvt '|@ wN Q=}U@ ?} QkD =@ pOt |HwQN |vLvt '�CU= xOW xOy=Wt R}v CUD
u=Um} Q=Owtv wOQy T=}kt xm u}= x@ xHwD =@ "Ovm|t p=@vO =Q V}=tR; |=yxO=O
xO=O |QU wO j}@]D Q=Okt u=wD|t 17uwUQ}B |oDU@ty ?} Q[ x@U=Lt =@ 'CU=
OwOL xO=O |QU wO u}= |=Q@ ?} Q[ u}= Q=Okt "OQm xOy=Wt |tm CQwYx@ =Q
|QU wO u}= |q=@ j}@]D u; `@D x@ w |oDU@ty |xOvyOu=Wv xm Ot;CUOx@ 0/83
CUOx@ ?}=Q[ [11]'u=Q=mty w Aliasghari VywSB =@ xU}=kt |=Q@ "CU=xO=O
uwUQ}B |oDU@ty ?} Q[ =OOHt w OW xO=O Q=Qk 1 |x]@=Q QO 4 pwOH QO xOt;
pOt |@Uv Ow@y@ R= u=Wv xm Ot; CUOx@ 0/67 OOa Q=@ u}= xm O}OQo x@U=Lt

"OQ=O |rai VywSB |O=yvW}B

swO R=i V}=tR; R= xOt; CUOx@ |=yxO=O Tv=} Q=wwm w u}ov=}t V}=tv "12 pmW
"V}=tR; |w}O} w |wQQ@
%OvDUy Q} R KQWx@ 'OvwW

&sQ=O C}=[Q T=UL= w}O} w QO Q[=L O=Qi= =@ C=@ Q pt=aD R= "1
&sQ=O C}=[Q T=UL= w}O} w O=Qi= C=mQL =@ C=@ Q |ovy=ty R= "2
&Ovm|t lQO =Q w}O} w QO Q[=L O=Qi= 'w}O} w QO C=@ Q ut Q_v R= "3

|ak=w sO; l} Ovv=t w}O} w QO Q[=L O=Qi= =@ w}O} w QO C=@ Q pt=aD sOQm TL "4
&Ow@

&CU= |@ wN |a=tDH= u}Wvsy w}O} w QO C=@ Q sQ_vx@ "5
&CU= xOvR |OwHwt w}O} w QO C=@ Q svm QwYD sv=wD|t "6

&OQ=O u=}i=Q]= x@ |@ wN xHwD w}O} w QO C=@ Q OUQ|t Q_vx@ "7
&OQm Q=DiQ Vwy=@ w}O} w QO C=@ Q "8

&O=O u=Wv Vvm =w ?wN w}O} w QO Q[=L O=Qi= C=t=Ok= x@ w}O} w QO C=@ Q sQ_vx@ "9
"CW=O w}O} w QO Q[=L O=Qi= C=t=Ok= R= |@ wN lQO w}O} w QO C=@ Q sQ_vx@ "10

paired t-test VwQ R= xO=iDU= =@ xt=vVUQB j} Q] R= xOt; CUOx@ |=yxO=O
"OvO}OQo p}rLD

G}=Dv "4
Tv=} Q=wwm w u}ov=}t V}=tv "1"4

|x@U=Lt R= xOt; CUOx@ |=yxO=O 'OwW|t xOy=Wt 12 pmW QO xm Qw]v=ty
"Ov=xOW s}UQD V}=tR; |rY= |w}O} w Q@ x}rw= |=yxO=O Tv=} Q=wwm w u}ov=}t

wor= G=QNDU= w |R=UpOt G}=Dv "2"4
4 pwOH j@=]t xv} Ry `@=D |=yQDt=Q=B 'l}DvS sD} Qwor= R= pUv Q=Ry 10 |=QH= =@

"OvOW s}_vD
=Q xv} Ry `@=D QO OwHwt GCS `@=D |=y|HwQN u=wD|t ?}=Q[ u}= uDW=O =@
xOt; CUOx@ |=yQDt=Q=B [11w10]C=ar=]t =@ xU}=kt QO "Owtv sUQ xv=o =OH CQwYx@
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"A C}YNW =@ Q_=vDt |v=tR |QU R= |WN@ "13 pmW

"|R=UxO=}B |HwQN |xt=vVUQB Q@ paired t� test uwtR; G}=Dv "5 pwOH
p� value

swO |w}O}w pw= |w}O}w Cq=wU xQ=tW
Q=}at h=QLv= u}ov=}t Q=}at h=QLv= u}ov=}t xt=vVUQB

0=31 1=05 4 0=84 3=6 1
0=01 0=71 4=5 0=97 3=5 2
0=07 0=92 4=2 1=08 3=5 3
0=05 0=97 3=5 1=20 2=9 4
0=87 1=29 2=9 1=05 3 5
0=68 1=07 2=4 1=26 2=6 6
0=36 1=45 3=9 1=16 3=3 7
0=44 0=97 3=5 1=06 3=3 8
0=46 1=34 3=7 1=06 3=3 9
0=82 1=43 3=4 1=18 3=5 10

"V}=tR; |w}O}w |wQQ@ xv=Y} QL hOy ?=NDv= VwQ |R=UxO=}B "15 pmW

xt=vVUQB G}=Dv "4"4
|OwOL =D w� 4 '2 Cq=wU XwYN QO 'OwW|t xOy=Wt 5 pwOH QO xm Qw]u=ty
x@ O=Qi= R=}Dt= u}ov=}t =@ pw= |w}O} w x@ O=Qi= R=}Dt= u}ov=}t xm u}= x@ xHwD =@ �3
w� QDtm Cq=wU u}= |=Q@ p-value Q=Okt w OQ=O |yHwD p@=k Cw=iD swO |w}O} w
QO Q=OuRw |iO=YD VwQ xm CiQo xH}Dv u=wD|t 'OW=@|t 0/05 �|m}ORv QO =}
Q_v R= 'Qo}O CQ=@ax@ "OvR@ skQ Q=O=vat Cw=iD xDUv=wD w xOQm pta jiwt OQ=wt u}=

"V}=tR; |w}O}w |wQQ@ Q=OuRw |iO=YD hOy ?=NDv= VwQ |R=UxO=}B "14 pmW

x=ov hOy ?=NDv= |xwLv G}=Dv "3"4
R= xm Qw]v=ty "O}OQo =QH= V}=tR; |w}O} w |wQQ@ QwmPt hOy ?=NDv= VwQ wOQy
xv=Y} QL VwQ QO xm |OQi 'CU= CW=OQ@ p@=k 15 w 14 |=ypmW |xU}=kt
u}= xm|DQwY QO &Ovm ?rH VOwN x@ =Q |yHwD xDUv=wDv 'CU= xOW Q} wYD OQ=w
xm OW pY=L xOy=Wt u}= |DQ=@ax@ &CU= xO=Di= Q=OuRw |iO=YD VwQ QO j=iD=

"Ovm |t Q=DiQ QDxv=}=Qo`k=w pta QO Q=OuRw |iO=YD VwQ
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wor=

l}
|x�

=Q=OwQw 'uO=O u=mD CUO 'uOQm xQ=W= 'uOQm C@LY %R= Ov=CQ=@a VywSB u}=
R= |O=} R O=OaD =ylQLt u}= "�hrDNt CaQU wO QO� u; R= GwQN w xvLY x@
O}=@ =t= &OvwW|t pt=W =Q |a=tDH= |=yC}akwt QO |v=Uv= |U=U= |=yQ=DiQ
|v}@ V}B� |a=tDH= |=ylQLt Q}=U |=Q@ VywSB u}= |HwQN xm CW=O CkO

&CU}v s}taD p@=k �xOWv w xOW
V}=tR; QO u=oOvvmCmQW |vU u}ov=}t &V}=tR; QO u=oOvvmCmQW |vU |xR=@ �
"CU= p=U 3/3 =@ Q@=Q@ u=oOvvmCmQW Q=}at h=QLv= w p=U 25/4 =@ Q@=Q@
'u}=Q@=v@ "OQ=O p=U 21 xOvvmCmQW u} QDu=wH w p=U 34 xOvvmCmQW u} QDuUt

"O=O s}taD u}vU s=tD O=Qi= x@ =Q VywSB u}= G}=Dv u=wDv CU= umtt
%OOQo|t O=yvW}B VywSB u}= xt=O= CyH Q} R OQ=wt

|=H x@ '|}=H@=H p@=k sWJ ?=}OQ R= xO=iDU= =@ sWJ |@=}OQ V}=tR; Ow@y@ �
&C@=F sWJ ?=}OQ

&sWJ |@=}OQ V}=tR; |=Q@ �|vwDQ=m Q}e� QDxv=}=Qo`k=w |w}O} w l} CN=U �
x@ OOHt uDN=OQB |=H x@ '|v=Uv= Q}e |a=tDH= |=ylQLt uDiQo Q_v QO �

&|v=Uv= |=ylQLt
|Q}oO=} Q@ |vD@t |=y sD} Qwor= R= |Q}o xQy@ w |R=UpOt O}OH |=yVwQ |iQat �

"xHwD ?rH R=}Dt= |x@U=Lt |=Q@ j}ta
QmWD w Q}OkD

h} QW |DavY x=oWv=O |WywSB Cvw=at R= xOW PN= CvQo C}=tL =@ VywSB u}=
xOW s=Hv= |U=}U Q@m = |ra QDmO Ow@O=} CvQo u}vJty w �G980517 xQ=tW x@�
xar=]t u}= u=QoWywSB =@ |Q=mty |=Q@ u=}kiwt |@Ya C=k}kLD RmQt R= "CU=

"OOQo|t |v=OQOk sWJ ltOQt ?=}OQ x=oDUO R= xO=iDU= CyH

=@ C=@ Q QDy@ |ovy=ty "1 %Ea=@ Q=OuRw |iO=YD VwQ 'xt=vVUQB u=oOvvmCmQW
x@ |QDW}@ Cy=@W xm |rt=aD "3 w w}O} w QO Q[=L O=Qi= QDy@ lQO "2 'w}O} w O=Qi=

"CU= xOW 'OQ=O |ak=w u=Uv= l}

|Ov@`tH "5
u=Uv= x=ov CyH Q=DiQ R= u=tR � CmQL |wor= l} G=QNDU= hOy 'VywSB u}= QO
=D OW sy=Qi u=mt= u}= V}=tR; |=QH= =@ "Ow@ hrDNt |a=tDH= |=yC}akwt QO
' ẁ[wt C=}@O= QO OwHwt |R=UpOt VwQ Q}}eD w V}=tR; |=y|oS} w Ow@y@ =@
u}= |rY= |oS} w "OwW x�=Q= xDWPo |=yVywSB x@ C@Uv QDxv=}=Qo`k=w |wor= l}
xm Ow@ Q} wYD QO Q[=L |a=tDH= |=ylQLt =@ u; |x]@=Q uOw@ XNWt wor=
|wQQ@ |R=U xO=}B C}r@=k 'VywSB u}= G}=Dv "O}OQo wor= u}= uOW |OQ@ Q=m Ea=@

"OQ=O =Q =yu=Uv= x@=Wt x=ov CyH pQDvm sDU}U u=wvax@ |a=tDH= |=yC=@ Q
\UwD u; |HwQN |@=} RQ= w w�=v C=@ Q |wQQ@ xOt; CUOx@ |wor= |R=UxO=}B =@
10 R= OQwt 3 QO xOW xO=}B |wor= |x_Lqt p@=k |Q=PoQF= 'xOW x�=Q= xt=vVUQB

"O}OQo O}}=D xt=vVUQB OQwt

xOv}; |=yQ=m w =yC}OwOLt "6
u}= R= sy VywSB u}= w CU= Q}PB=v ?=vDH= |Qt= VywSB Qy QO C}OwOLt OwHw
u}= QO xm |}=yC}OwOLt x@ xYqN Qw]x@ CtUk u}= QO "CU}v |vFDUt C}ak=w

%OOQo|t xQ=W= 'CW=O OwHw VywSB
QO xOW |UQQ@ |a=tDH= |=ylQLt &xOW |UQQ@ |a=tDH= |=ylQLt O=OaD �

=yCWwv=B
1. Social Robot
2. Verbal
3. Nonverbal
4. Eye gaze
5. Gesture
6. Empirical Motion-Time Pattern
7. Stimulus
8. Autism
9. Machine Learning
10. Human-Robot Interaction
11. Humanoid Robot
12. Long Short-Term Memory
13. Habituation
14. Open-source
15. Gaze Control System
16. Nao Robot

17. Pearson Correlation Coe�cient
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