
�14
02

u=DU
@=D�

'h}
QWC

}Q}O
tw

`}=v
Y

|U
Ovyt

�|W
ywSB

�'3
4�2

3"
XY

'1|
xQ=t

W'
39

|xQ
wO

O
ri

gi
na

lA
rt

ic
le'|UQ=i T}wvCUO O=Oa= |U=vWR=@ sD} Qwor= |xaUwD

|@Ya |xm@W |Ov@xk@] |=ysD} Qwor= |x}=B Q@
xWwN Rm =Qt ltm x@ '|Dq=tDL= w x}qOvJ

�OWQ= |U=vWQ� |wHWv=O� |Q}t |ra
�Q=}Wv=O� �|DtON O}Ht

h} QW |DavY x=oWv=O '`}=vY |UOvyt |xOmWv=O

'|Ov@xWwN Q@ |vD@t w xDi=}Ow@y@ |tD} Qwor= |x�=Q= =@ =D CU= xOW VqD VywSB u}= QO
'T=U= u}= Q@ "OQ}PB CQwY |yHwD p@=k CkO =@ |UQ=i T} wvCUO O=Oa= |U=vWR=@
uwQDBUQB |x}qOvJ w |Dq=tDL= |@Ya |xm@W ltm x@ =ywor= |U=vWR=@ w VRwt;
w xYNWt u=mt |oS} w xDUO wO G=QNDU= R= TB xm CQwY u}= x@ 'CU= xOW QU}t

=@ |oS} w Qy T=U= Q@ xv=oyO |=yTqm R= l} Qy |=yxO=O '|WRwt; |=yxO=O R= |}x}L=v
|xv=oyO |=yTqm w xOW |Ov@xWwN FCM w PAM 'pt=m Ovw}B |=yVwQ R= xO=iDU=
"Ovv}@|t VRwt; xOvvm |Ov@xk@] sD} Qwor= wO R= |m} \UwD '|Ov@xWwN R= pY=L O}OH
=@ xawvtt |wHwCUH |R=Uxv}y@ sD} Qwor= R= xO=iDU= =@ Tqm Qy |=yxWwN xv}y@ O=OaD

R= xO=iDU= =@ C}=yv QO sD} Qwor= CkO u=R}t "OwW|t u}}aD |U=vWR=@ MQv |oOvR=Q@ `@=D
xm OwW|t x_Lqt G}=Dv x@ xHwD =@ w OQ}o|t Q=Qk VHvU OQwt V}=tR; |=yxO=O

"OyO|t s=Hv= |}q=@ CkO =@ =Q |UQ=i T} wvCUO O=Oa= |U=vWR=@ '|O=yvW}B sD} Qwor=

ali.miri@ie.sharif.edu
khedmati@sharif.edu

'|Dq=tDL= |@Ya |xm@W 'x}qOvJ |@Ya |xm@W '|Ov@xWwN %|O}rm u=oS=w
"xawvtt |wHwCUH '|U=vWR=@

xtOkt "1
OQwt O=Oa= j}kO X}NWD w uw}U=twD= |wU x@ CmQL 'QwmPt |=y=]N Vy=m |=Q@
T} wvCUO O=Oa= |U=vWR=@ |=Q@ |irDNt |=yVwQ w xDiQo Q=Qk u=QoWywSB xHwD

"CU= xOW O=yvW}B |UQ=i
X}YND |rY= |=yVr=J R= |m} |UQ=i T} wvCUO O=Oa= |U=vWR=@ QO
|Uqm u}@ |=yCy=@W x@ xHwD =@ xm =QJ CU= xv=oyO |=yTqm x@ C=Oy=Wt
|Ov@xk@] |=ysD} Qwor= |xaUwD 'hrDNt |=y\Nr=sUQ QO |Uqm uwQO ẁvD w
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QO xYNWt u=mt |oS} w x@ C@Uv |Ov@x}L=v |oS} w ltm x@ O=Oa= |U=vWR=@

�98 5 w �complete linkage |Ov@xWwN =@ MLP xOvvm |Ov@xk@]� �98 9
xm pY=L G}=Dv "OvOQm |U=vWR=@ �PAM |Ov@xWwN =@ PNN xOvvm |Ov@xk@]�
MQv xm OyO|t u=Wv 'CU= xOy=Wt p@=k 7 pmW u}vJty w 4 w 3 pw=OH QO
C@Uv |Ov@xWwNCr=L QO|UQ=iT} wvCUO O=Oa=|W}=tR; |=yxO=O|U=vWR=@

"CU= xDW=O |}x_Lqt p@=k Ow@y@ |Ov@xWwN uwO@ Cr=L x@
VR=OQB CQOk =@ |tDU}U QO 'Cr=L wO Qy QO sD} Qwor= |=QH=
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"=yVywSB G}=Dv |xU}=kt "5 pwOH
|=yxO=O |U=vWR=@ MQv xO=O x=o}=B sD} Qwor= GQNDUt |oS} w `HQt

�OYQO� V}=tR;
99 31 |Oy SVM 1 =Qo s=QowDU}y [8]u=Q=mty w xO=R|O=W=QN

93 |Oy j}ta |Q}oO=} lHwt 'x} Qwi [10]u=Q=mty w |NQi
98 93 |Oy CNN pvQm [11]TOk w u=}v=kyO
99 39 |Oy CNN Q} w=YD Tqm p=tDL= Q=OQ@ [12]u=Q=mty w |k}kL
98 4 |Oy |Ov@x}L=v |Ov@xWwN w PNN |Ov@x}L=v [14]|DtON w |Q}t

96 8 |Oy |oS} w |=yQ=OQ@ O=a@= Vy=m w MLP |Ov@x}L=v [28]|Q@vk|rY= |=yxir-wt |x}yD VwQ x@

97 1 |Oy 2RBF xYNWt u=mt [29]|t}rU w |O@a
97 3 |Oy KNN pUm}B sHL w xQiL |r=oJ 'xQiL [30]|}=}t}m w |}=[Q
97 7 |Oy CNN 3OCR [31]u=Q=mty w |v}t=QwQU
98 9 |Oy pt=m lv}r |Ov@ xWwN w MLP xYNWt u=mt w |Ov@x}L=v |rai VywSB

1:Histogram of Oriented 2:Radial Basis Function 3:Optical Character Recognition

"|Ov@xWwN uwO@ w =@ |U=vWR=@ u=tR w =]N |xU}=kt "8 pmW

ẁ[wt Ov=wD|t VRwt; |=yxO=O |U=vWR=@ QO sD} Qwor= CkO w |v=tR |oO}J}B
"OW=@ |D; |=yVywSB

|@Ya |xm@W 'O}OH |Ov@xk@] |=yVwQ|UQQ@ =@ u=wD|t xOv}; C=ar=]t QO
R}v |Q_v w |Q=mD@= |Ov@xk@] |=yVwQ Q}=U w 23j}ta |Q}oO=} 'CNN uwJty
xawvtt |wHwCUH |Q=mD@==Qi sD} Qwor= R= xO=iDU= "OvQ}o Q=Qk V}=B w |UQQ@ OQwt
|=yxWwN O=OaD u}}aD sD} Qwor= |v=tR |oO}J}B Vy=m CyH QO |v=}=W ltm R}v
u}vJty w xOvvm |Ov@xk@] ẁv uDiQo Q_v QO =@ '|D; |=yVywSB QO =t= OQm xv}y@
xHwD =@ =Q j}kO w |Q=mD@= '|Q=mD@==Qi |=ysD} Qwor= Q}=U u=wD|t '|Ov@xWwN VwQ

"OQm |UQQ@ QoWywSB hOy x@

xO=iDU= =Pr "OQ=O |QDy@|U=vWR=@ MQv w xOw@ Q=OQwNQ@ |QDq=@CkO R= Cq=L|t=tD
PNN w MLP |@Ya |xm@W |=yxOvvm|Ov@xk@] Q=vm QO |Ov@x}L=v |oS} w R=

"OyO|t x�=Q= |QDy@ G}=Dv xYNWt u=mt x@ C@Uv
|Ov@xWwNltm x@|U=vWR=@ MQv QO Ow@y@|UQQ@VywSBhOy xmu}= x@ xHwD =@
CU= xDiQov Q=Qk |UQQ@ OQwt xOvvm |Ov@xk@] w |Ov@xWwN |=yVwQ Q}=U 'CU=
OwHwt |=yOv@xk@] =@ =y|oS} w Q}=U j=@]v= u=R}t 'xOv}; |=yVywSB |=Q@ u=wD|t =t=
|U=vWR=@ |xRwL QO Q}N= |=yVywSB G}=Dv 5 pwOH QO "O=O Q=Qk |UQQ@ OQwt =Q
|xU}=kt |=Q@ 5 pwOH QO xOW QmP |U=vWR=@ |=yMQv "CU= xOW C@F O=Oa=
|xO=O x=o}=B V}=tR; xO=O 20000 w |WRwt; xO=O 60000 T=U= Q@ |oty 'QDy@
x@ xm VywSB u}= QO xDi=}xaUwD sD} Qwor= 'xOW x�=Q= G}=Dv x@ xHwD =@ "OvDUy |Oy
p@=k Ow@y@ xDUv=wD OR=OQB|t |Ov@xWwN R= xO=iDU= =@ T} wvCUO O=Oa= |U=vWR=@

"OyO u=Wv |Ov@xWwN uwO@ |=ysD} Qwor= x@ C@Uv |U=vWR=@ MQv QO |yHwD
|=yVwQ x@ C@Uv 'VywSB u}= xOW x�=Q= VwQ QO �98 9 |U=vWR=@ MQv
w xO=R|O=W=QN w [12]u=Q=mty w u=}v=kyO [9]'u=Q=mty w |k}kL \UwD xOW x�=Q=
xDW=O |QDW}@ |=]N �0 41 w �0 03 '�0 49 u=R}t x@ ?}DQD x@ [8]'u=Q=mty
u=tR QO xr=kt u}= QO xOW x�=Q= sD} Qwor= '|Ov@xWwN R= xO=iDU= Cra x@ =t= CU=
'pL u=tR QO Ow@y@ u=R}t x@ xHwD =@ xm CU= xOQm |U=vWR=@ =Q Q} w=YD |QDsm Q=}U@

"OwW|t ?wULt |[=te= p@=k |=]N
8 pmW QO 'xOW x�=Q= |=yVwQ |v=tR |}=Q=m xU}=kt |=DU=Q QO T=U= u}= Q@
uwO@ w �xO=O 60000� pt=m Ovw}B |Ov@xWwN Cr=L QO |U=vWR=@ |=]N w u=tR
sD} Qwor= \UwD |Ov@x}L=v |oS} w |=yQ=OQ@ ltm =@ xO=O �xO=O 5000� |Ov@xWwN

"CU= xOW xU}=kt MLP

CQwY|WRwt; |=yxO=O R= xO=iDU= =@ pOt|HvUQ=@Da= '=yVywSB R=|NQ@ QO
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1. Support Vector Machine
2. Convolutional Neural Network
3. Complete linkage
4. Partition Around Medoids
5. Fuzzy C-Means
6. Clustering
7. Unsupervised
8. Cluster
9. Single Linkage
10. Bottom-Up
11. Top-Down
12. Zoning
13. Loci
14. Multiple Layer Perceptron
15. Self-Organizing Maps
16. Probabilistic Neural Networks
17. Feed forward
18. Back forward
19. Rosenblatt
20. Under Fitting
21. Over Fitting
22. Tabu Search
23. Deep Learning
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