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�O=DU=� �|Q=Okt |ra
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?Qe u=QyD OL=w '|tqU= O=R; x=oWv=O '|v=Uv= swra |xOmWv=O

|=yu=Uv= |DL w u=wD=v w u=wDsm O=Qi= |xv=RwQ |oOvR QO |tyt Vkv =yC=@ Q xRwQt=
|WRwt; '|v=tQO ltm w |v=tQO |=yxRwL |t=tD QO ,=@} QkD xm |wLv x@ Ovvm|t =i}= |O=a

"s}DUy |a=tDH= |=yC=@ Q s=Uk= w `=wv= Qw[L Oy=W |tQoQU w |R=@ '|WN@u=wD w
sOa 'OW=@ xDW=O OwHw C=@ Q w u=Uv= u}@ Cqt=aD QO CU= umtt xm |Dq[at R= |m}
|LwQ Cq=L R= |i]=a lQO I}y C=@ Q ,qwtat xm =vat u}O@ &CU= |i]=a p@=kDt lQO
u=R}t lQO u=wD@ O}=W "O@=}|t Vy=m Cqt=aD C}i}m 'p}rO u}ty x@ ,=y=o w OQ=Ov u=Uv=
Q_v QO C=@ Q w u=Uv= u}@ Cqt=aD QO |rY= QDt=Q=B l} u=wvax@ =Q O=Qi= |OvtC}=[Q
QO |OvtC}=[Q u=R}t V}=Ri= Ea=@ ?U=vt pt=aD O=H}= xQ=wty xm =vat u}O@ &CiQo
|=Q@ =Q OwN p}=tD sOa Ovv=wD|t |D}=[Q=v R=Q@= =@ O=Qi= Qo}O |iQ] R= w OwW|t u=Uv=
pOt R= xO=iDU= =@ Q=DWwv u}= QO CU= xOW |aU wQ u}= R= "Ovvm u=}@ pt=aD l} sw=OD

R= |w} Q=vU l} =@ xyH=wt s=ovy QO OQi 2|OvtC}=[Q u=R}t 1|WJ}B |@Ya |xm@W
R= xO=iDU= =@ xm |OvtWRQ= w OOaDt C=k}kLD hqNQ@ "OwW |UQQ@ xOW u}}aD V}B
OQi s=N Q} wYD R= w OvDUy xQyJ Cr=L X}NWD p=@vO x@ 3j}ta |@Ya |xm@W

4Q=OCyH |=y?}W s=QowDU}y Q=OQ@ R= =Hu}= QO 'Ovvm|t xO=iDU= xm@W |OwQw u=wvax@
|xm@W pOt l} R= w |OvtC}=[Q u=R}t |xOvvmh}YwD |xYNWt Q=OQ@ u=wvax@ xQyJ

CQOk Q@ xwqa xOt; CUO x@ pOt "CU= xOW xO=iDU= 5Ov@xOQ u=wvax@ lJwm |@Ya
R}v =Q |ivt h]=wa X}NWD C}r@=k 'q=@ 6s}taD C}r@=k w |OvtC}=[Q u=R}t X}NWD

|=ysDU}U |}=Q=m QO syt Q=}U@ QYva wO VR=OQB u}}=B |xv} Ry w uOw@ lJwm "OQ=O
x@ uO}UQ |=Q@ |y=o &CU= xOW ^=Lr pOt QO |U=U= O}k wO u=wvax@ xm CU= livt

"CU= xOW |WwBsWJ Qo}O |=yQDt=Q=B R= syt wO u}=

ehtamanaee@yahoo.com
meghdari@sharif.edu
minooalemi2000@yahoo.com

Cr=L '|a=tDH= C=@ Q '|@Ya |xm@W '|OvtC}=[Q RwQ@ u=R}t %|O}rm u=oS=w
"xQyJ

xtOkt "1
C=@ Q u}@ |a=tDH= Cqt=aD QO =t= "OvyO s=Hv= =Q xrwLt Qwt= C@=F xQ=wty |D}i}m
|wLv x@ CU= QF-wt Q=}U@ Cqt=aD C}i}m QO =yu; u}@=t|i p@=kDt lQO u=Uv= w
p@=kDt lQO u}ty uDW=Ov 'xrwLt Qwt= s=Hv= QO =yC=@ Q QDW}@ |}=v=wD seQ|ra xm
xr=kt u}= QO wQ u}ty R= "OwW|t u=Uv= x@ C@Uv =yu; QDsm ?D=Qt x@ |}=Q=m ?@U
u=R}t lQO Qw_vt x@ |@Ya |xm@W Q@ |vD@t |=ypOt VRwt; w O=H}= |xwLv x@

"CN=OQB s}y=wN O=Qi= |xQyJ Cr=L QO xOW u=}=tv |OvtC}=[Q
QO =yu; RwQ@ p}rO w C=U=UL= X}NWD |xv}tR QO xOW s=Hv= |=yQ=m CtOk
QO xm CU= |OQi u}rw= [1]u} wQ=O RrQ=J "OOQo|tQ@ V}B p=U 40 OwOL x@ 'O=Qi=
QO C=U=UL= RwQ@ u=W}= w CU= x}[Qi |=Q=O C=U=UL= RwQ@ w h]=wa |xRwL

w u=wD=v w u=wDsm O=Qi= xv=RwQ |oOvR QO |tyt Vkv xRwQt= |a=tDH= |=yC=@ Q
|v=tQO |=yxRwL |t=tD QO ,=@} QkD xm |wLvx@ Ovvm|t =i}= |O=a |=yu=Uv= |DL
s=Uk= w `=wv= Qw[L Oy=W |tQoQU w |R=@ '|WN@u=wD w |WRwt; '|v=tQOltm w
uDW=O sRrDUt =yxRwL u}= QO C}r=ai xm =Hu; R= "s}DUy |a=tDH= |=yC=@ Q
'CU= C@=F C}i}m =@ X=N pta l} |xQ=@OvJ w u}OvJ s=Hv= w sw=kt |}x}LwQ
=@ w |oORpO w |oDUN uwO@ w xDiQo =Q u=Uv= |=H |@ wNx@ Ovv=wD|t =yC=@ Q

pw�Ut xOvU} wv �
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OQwt sDU}U s}taD C}r@=k l} ?r=k QO |OvtC}=[Q sOa u=wvax@ |DL=Q=v Cr=L
"CU= xDiQo Q=Qk |UQQ@

xQyJ |oS}w Q=OQ@ G=QNDU= "3
|vat u}= x@ &CU= xOW xHwD xQyJ Cq=L u}@ Cw=iD pY= x@ =OD@= Q=DWwv u}= QO
#OvQ@|t |B OQi \UwD xOW R=Q@= Cr=L x@ |D=}YwYN xJ uO}O =@ O=Qi= =U=U= xm
%O}vm xHwD 2 pmW QO xOW xO=O u=Wv Q} w=YD x@ xOW u=}@ ?r]t QDy@ lQO |=Q@
xOW u=}@ C=U=UL= u=wD|t xO=U \N OvJ =@ Q} wYD l} uDW=O =@ xvwoJ
=t |QY@ lQO xm OUQ|t Q_v x@ `k=w QO #OQm lQO pt=m CQwYx@ =Q 1 pmW QO
ODi=|t j=iD= xQyJ \w]N |xO=U Q=}U@ C=aq]= R= xO=iDU= =@ xQyJ Cr=L R=

"�3 pmW�
|t=tD QO xOW O=H}= |=}=wR ,=@} QkD 'O}vmCkO 3 pmW QO xQyJ \w]N |=}=wR x@
Cr=L u=wD|t |oO=U u}ty x@ "CU= CL=Q=v xQyJ R= QDW}@ O=W |xQyJ \w]N
|O}rm \=kv u}@ |@Uv |xrY=i |Q}oxR=Ov= w nvQ x@ xHwD uwO@ O}tyi =Q xQyJ
R= |} wor= xQyJ Cr=L Qy |=Q@ 'OwN pt=mD Q}Ut QO u=Uv= uyP |} wo """ w xQyJ
R=Q@= h]=wa |xQ=@ QO xO=U |wor= u}ty =@ w CU= xO=O X=YDN= =Q xQyJ \w]N
xQyJ \w]N QO Cw=iD u}= u=wD|t xvwoJ =t= "Ovm|t Cw=[k u=Qo}O \UwD xOW
�Q=OCyH |=y?}W s=QowDU}y Q=OQ@� R= Qw_vt u}O@ #OQm u=}@ |tm CQwYx@ =Q
|}x} w=R |r=oJ `k=w QO 7u}W=t |}=v}@ sra QO G}=Q Kq]Y= u}= "OwW|t xO=iDU=
|} wO=H Q=OQ@ u=ty Qt= u}= xm Ovm|t woR=@ =Q u; hrDNt \=kv QO Q} wYD \w]N
QO "OQm xO=iDU= xQyJ Cr=L X}NWD |=Q@ u; R= u=wD|t OUQ|t Q_v x@ xm CU=

"OW Oy=wN xQ=W= Q=OCyH |=y?}W s=QowDU}y V}=O}B |xJN} Q=D x@ xt=O=
|iQat =Q Q=OCyH |=y?}W s=QowDU}y 8pvwmlt |Oq}t 1986 p=U QO

"xO=U \N OvJ sUQ =@ h]=wa u=}@ "2 pmW

"h]=wa R=Q@= u}L QO \w]N |=}=wR "3 pmW

xm CU= OkDat w Ov=O|t \}Lt x@ C@Uv OQi T=UL= |xO=R ,=t}kDUt =Q OQi l}
|]}Lt Cqt=aD w O=Qi= |m}DvS C=}YwYN QO xW} Q h]=wa RwQ@ COW w xvt=O
p=U QO xm |wLv x@ CU= |vqw] |}xk@=U |=Q=O R}v xQyJ h]=wa X}NWD "OQ=O
=Q OwN p}rLD w KQ]t =Q ẁ[wt u}= |}xr=kt QO =wU s=v x@ |OvtWv=O 1978
X}NWD ẁ[wt |wQ sDU}@ uQk QN=w= QO |O=} R u=OvtWv=O [2]"CU= xOQm x�=Q=
'p=U pyJ OwOL R= Oa@ sy Rwvy =t= [7�3]Ov=xOQm Q=m u=Uv= C=U=UL= w h]=wa
u}= QO |r}YLD hrDNt `]=kt QO |}=yxSwQB w OQ=O xt=O= xRwL u}= QO C=k}kLD
|=ypOt R= h]=wa X}NWD Qw_vt x@ =yu; QO |y=o xm [9w8]OwW|t h} QaD xRwL
X}NWD x@ xQ=@ wO xHwD |rY= p}rO wO [11w10]"CU= xOW xO=iDU= |@Ya |xm@W

%R= CU= CQ=@a h]=wa
&|Q=HD |=yOQ@ Q=m w CavY R=}v �

""" w u}W=t |Q}oO=} w Q} wYD VR=OQB swra |xRwL QO CiQW}B �

C=U=UL= V}=tv w h}YwD "2
Cr=L pw= VwQ QO 'OQ=O OwHw xQyJ h]=wa h}YwD |=Q@ VwQ wO |rm CQwYx@
u=}@ xOW u}}aD V}B R= xDUUo |=yTqm QO u; C} w[a OYQO CQwYx@ xQyJ
utm = \UwD xQyJ h]=wa |xDUUo |=yTqm u} QDQ@Dat w u} QDG}=Q [12]"OwW|t

"VOvJ w C}v=@Ya 'TQD '?HaD '|DL=Q=v '|r=LWwN %CU= xOW O=yvW}B
=yu=Uv= |xty u=}@ w CN=vW |=Q@ u=Um} VwQ u}= xm CU= xOQm u=}@ utm =
xO=O u=Wv xRwL u}= QO utm = C=ar=]t "CU= xDi=} pt=mD u=WovyQi R= pkDUt
QO &CU= lQO p@=k nvyQi uDiQo Q_v QO uwO@ xOW u=}@ x}=B C=U=UL= xm CU=

"CU= xOW xO=O u=Wv C=U=UL= u}= QO CQwY |rY= Cr=L VW 1 pmW
QFm = uwvm =D w OvQF-wt Q=}U@ C=U=UL= Q=mOwN CN=vW QO x}=B C=U=UL=
[14]"CU= xDW=O X=YDN= C=U=UL= u}= CN=vW x@ X=N Qw] x@ =yVywSB
u; QO xm [15]CU= |O=a@= |Ov@xk@] R= xO=iDU= T=UL= h} QaD |=Q@ Qo}O VwQ
u}= QO xmCU= xOWXNWt |Oa@OvJ |=[i QO|}x]kv u=wvax@ �|i]=aCr=L�
OvtVRQ= =} h]=wa R=Q@= COW Q}_v '|i}m swyit l} |xOvyOu=Wv Oa@ Qy Cr=L
|awv x@ O=a@= u}= "CU= Qo}O h} QaD p@=k |i}m swyit Qy =} |i]=a Cr=L u; uOw@
|}=yp=Ft [16]"Ovm|t |UQQ@ u=WR=Q@= C}i}m QO =Q h]=wa |=yCy=@W w =yCw=iD
'�|Ov}=WwN=v p@=kt QO |Q}PBpO� |WRQ= %R= CU= CQ=@a |U=UL= O=a@= u}= R=
p@=kt QO VN@ Vt=Q;� uOw@ p=ai '�s}rUD p@=kt QO \rUD 'pQDvm TL� CQOk

"�uOw@ |v}@V}B p@=kQ}e w |Qw;wv |@=} RQ= w |v}@V}B� VRQ= w �uOw@ lQLt
x} RHD |=Q@ |QDW}@ h=]av= |}xDUO |Ov@xk@] =@ xU}=kt QO |O=a@= |Ov@xk@]
l} u=wvax@ |OvtC}=[Q xr=kt u}= QO "OQ=Po|t =t Q=}DN= QO C=U=UL= p}rLD w
Cr=L w |OvtC}=[Q C}=e u=wva x@ O=W Cr=L w CU= xOW h} QaD |WRQ= Oa@
X}NWD QO sDU}U|}=v=wD wCU= xOWh} QaDC}=[Q sOaC}=e u=wvax@|rwtat

'TQD '?HaD '|DL=Q=v '|r=LWwN %h]=wa u=}@ |rY= Cr=L VW "1 pmW
"VOvJ w C}v=@Ya
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"xv}y@ pOt |=yQDt=Q=B w =yx}q "5 pmW
%CU= xOW xO=iDU= nQR@ 12xDUO

batch size = int(0 5 �HOG� size)
uwQv O=OaD =@ u=yvBx}q wO w |OwQw |x}q l} R= xOW |L=Q] |@Ya |xm@W pOt

%CU= xOW p}mWD |OwQw |xR=Ov= =@ ?U=vDt
dense1 =

layers:Dense(int(0 08 �HOG� size); activation) =0 relue0)

dense2 =

layers:Dense(int(0 04 �HOG� size); activation) =0 relue0)

"CU= xOW xO=O u=Wv pOt |xO}mJ 5 pmW QO
MU=B x@ uO}UQ OvJQy 'CU= VRwt; p@=k QDt=Q=B 34451 |=Q=O =yvD pOt u}=
OwN |rw CU= Q}PBu=mt= sy �QDt=Q=B Q=Ry 10 Q} R� |QDsm Q=}U@ O=OaD =@ |@Uv
"OW=@ |Q}o}B p@=k w ?=PH Vr=J l} Ov=wD|t =yQDt=Q=B O=OaD |R=Uxv}y@ u}ty
OQ=Ov=DU= Q=O?UJQ@ |=yxO=O xawtHt R= VRwt; |=Q@ xSwQB u}=
|O=a Cr=L QO Tma CU} wO pt=W xm 'CU= xOW xO=iDU= 13(FEI) |;|=h=
160 =yxO=O "CU= O=Qi= �xOvN� |OvtC}=[Q C}=yv Cr=L QO Tma CU} wO w
|xrLQt Qy u=}=B QO &OvwW|t pt=W =Q |HvUQ=@Da= |xO=O 40 w VRwt; |xO=O
xwQo wO QO |iO=YD CQwYx@ =yxO=O 'VRwt; |Oa@ |xrLQt ẁQW |=Q@ '|WRwt;

"OvQ}o|t Q=Qk jwi
OQ=Ov=DU= Q=O?UJQ@ |=yxO=O |wQ jwi pOt |HvUQ=@Da= w VRwt; OvwQ

"CU= xOW xO=O u=Wv 6 pmW QO FEI Face Database

|=Q@ u=Um} CkO l} x@ |@Ya |xm@W pOt O}vm|t xOy=Wt xm Qw] u=ty
=Q |r=a s}taD C}r@=k l} O} wv xm CU= xO}UQ |HvUQ=@Da= w VRwt; |=yxO=O

"OyO|t
C}r@=k =D CU= xOW xO=iDU= CK+ OQ=Ov=DU= |=yxO=O R= pOt V}=tR; |=Q@
l} |wQ |HvUQ=@Da= w VRwt;� OQ}o Q=Qk |@=} RQ= OQwt |@ wN x@ pOt |Qov|rm

�"CU= xOW s=Hv= Qo}O |xDUO R= |}=yxO=O |wQ V}=tR; w xO=O |QU

x} Q_v uwtR; "5
OQ=Ov=DU= |=yxO=O R= xOt; CUO x@ |@Ya |xm@W pOt |x} Q_v uwtR; |=Q@
xOW s=Hv= OvwQ X}NWD w |Ov@xOQ hOy wO =@ uwtR; w CU= xOW xO=iDU= CK+

"xv}y@ pOt QO pwrU w lwr@ |xQHvB C=YNWt "4 pmW

xO=iDU= OQwt =Q u; 9|W}@ wUD}t CmQW |D=k}kLD |xUU-wt 1994 p=U QO w OQm
u=kkLt |r}tmD Q=m w 'OW QDxOQDUo 2005 p=U QO VwQ u}= R= xO=iDU= "O=O Q=Qk
X}NWD |wor= w u}W=t |}=v}@ Tv=Qivm QO 'xv}tR u}= QO 10=v} Q}= |xUU-wt
C@=F Q} w=YD QO xO=}B Q@=a Q} wYD Q@ =yu; Q=m u}= QO "OW KQ]t 11 (CVPR)

u}vJty w lQLDt |} w}O} w Q} w=YD Q@ =Q u=WQ=m TB u; R= xJQo = OvOW RmQtDt
QO Qoh}YwD u}= [17]"OvO=O \U@ R}v C@=F Q} w=YD QO x}rkv p}=Uw w C=v=w}L Q@
Ov=wD|t Q} wYD xJQo = 'CU= xOW x@U=Lt Q} wYD R= |rUm}B 64� 128 |=yxmD
|=yu=mt w OOaDt |=yT=}kt QO Tma |=yxmD ,qwtat "OW=@ xDW=O |}xR=Ov= Qy

[19w18]"OW Oy=wN p}rLD Q} wYD R= |Dw=iDt

xQyJ Cr=L X}NWD |=Q@ ?U=vt |=y|oS}w Q=OQ@ "1"3
CQwY QO \w]N |}x} w=R |r=oJ G=QNDU= =y|oS} w Q=OQ@ |rY= hOy xm =Hu; R=
CQwY syt |L=wv hPL sOa =y|oS} w Q=OQ@ R}=U Vy=m QO =t O}k =yvD 'CU=
x@ =Q xQyJ =OD@= xm Ovm Qw]N uyP x@ O=yvW}B u}= pw= x=ov QO CU= umtt "CU=
=yvD w xOQm s}UkD """ w |v=W}B w xvwo 'u=yO '=ywQ@= '=ysWJ uwJ |tyt |L=wv
Ow@ Oy=wN R=UQ=m w O}it Q=}U@ Q=m u}= "OwW |UQQ@ syt |L=wv QO \w]N |r=oJ
xi=[= Cr=L X}NWD OvwQ Q@ =Q xQyJ |L=wv X}NWD |=Q@ x}rw= VR=OQB xJQo =
O=} R =Q sDU}U X}NWD |rm u=tR Ov=wD|t |WR=OQB C=}rta u}= OwN xm Ovm|t
|xO=O u=wva x@ xQyJ C}rm =Pr &CU}v ?wr]t \NQ@ |=ysDU}U |=Q@ Qt= u}= "Ovm
G=QNDU= xv}tm |oS} w Q=OQ@ l} u; R= CU= xOW |aU w xOW xDiQo Q_v QO |OwQw
OQi CQwY w CU= xOW xDiQo Q_v QO 80� 80 xQHvB |xR=Ov= Qw_vt u}O@ "OwW
20 VRer s=o |=R=x@ |Q=vm |=ylwr@ VRer� |v=}t lwr@ 5 w |Q=vm lwr@ Q=yJ =@
|=ypwrU QO \w]N |=}=wR |r=oJ w CU= xOW |Ov@x}L=v 40 � 40 �pUm}B

"�4 pmW� CU= xOW x@U=Lt 20� 20
Ow@ Oy=wN CQ=@a xQyJ |oS} w Q=OQ@ |xR=Ov= 'xOW xQ=W= C=YNWt x@ xHwD =@

%R=

HOG� size =

3 � 3(blocks) � 4(cells in each block) � 18(bins) = 648

|@Ya |xm@W pOt VRwt; "4
CU= xOW xO=iDU= |WJ}B |@Ya |xm@W pOt l} R= OQi |OvtC}=[Q u=}@ |=Q@
w |[=Q ,qt=m |xDUO QO C} w[a OYQO CQwYx@ =Q |OvtC}=[Q `k=w QO xm
xR=Ov= R= OwW =Qoty =yxWwN RmQt x@ pOt xm u; |=Q@ "Ovm|t u=}@ |[=Q=v ,qt=m
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"pOt VRwt; OvwQ "6 pmW

"Q}w=YD |O=a Cr=L |=Q@ pOt |HwQN "8 pmW

"Q}w=YD u=OvN Cr=L |=Q@ pOt |HwQN "9 pmW

sDU}U s}taD C}r@=k |q=@ CQOk |xOvyOu=Wv xm (TP = 103;FN = 2)

GvB smCUO |=Q@ sy x@ l}ORv |=yxrk 'OwW|t |v=Qov Ea=@ xm xJv; =t= "CU=
=@ =} xv}y@ Q}e pOt l} =@ xm OQ=O OwHw u=mt= u}= &CU= xOW xO=O u=Wv Q} wYD

"CK+ |WRwt; xO=O xvwtv "7 pmW

OQ=Ov=DU= |=yxO=O QO OwHwt Q} w=YD O}vm|t xOy=Wt 7 pmW QO xm u=vJ "CU=
x@ �|OvtC}=[Q R=Q@= xvwoI}y uwO@� |rwtat Cr=L R= |H} QOD CQwYx@ CK+

xDUO Qy Q} wYD u}rw= =Pr "Ov=xO=O C}a[w Q}}eD �pt=m |OvtC}=[Q� u=OvN Cr=L
Q_v QO u=OvN Q} wYD u=wvax@ =Q xOW xQ}NP Q} wYD u} QN; w |O=a Q} wYD u=wvax@

"�7 pmW� OvwW|t OQ=w pOt x@ uwtR; |OwQw u=wvax@ w xDiQo
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