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1 �. �-C]8 ,T9]z�� �. �-C]8 .C} y?\Cw 7?zC9w =YT{~w ,-V; �=j?Fd hEC{w - . �-C]8 X>�V2,C]zCwV8 . �� ,C<]z��

<.>145B<??@B1J9.13.9B

2 +�V~H ,C<]z�� �=j?Fd hEC{w - . �-C]8 X>�V2 �. �-C]8 .�-C{n - =YT{~w ,T9]z�� �. �-C]8 .C~{?\Cw =YT{~w ,-V;

3 =YT{~w ,-V;+�V~H ,C<]z�� �=j?Fd hEC{w - . �-C]8 X>�V2 �. �-C]8 .�-C{n - =YT{~w ,T9]z�� �(CR *�ui

�,!��

.0Vz� y?E cE�-� y??jH ���T>C2 . �-C]8 &�T}� |E |M�H CE=w =M-VR - .�-�- .C} &�T}� y>� |E =EC?IY� �� =x~w |uPVw Tz��H

=w |8 �V4 T\CEw O?Q_ .�<t� |B��� |E VN{w Tz��H,V~E [>�Wn� .�VE .0Vz� &V`��\ .0Vz� .�- . =r?FeH �CI{IY� vIZ?Y

=F`i- . Cn)ANFIS([?2 .�VE.�-�- !CY� VE =E� *T{; |z�� �V9uxi ={?E ,�CoIY� y>-Wq +CIY� 7?E� V~\ �� .0Vz� .C}

T\ ..�-�- �C>  ��TjH |E |M�H CE C})8.�-�- ( -�  � �vIZ?Y .�VEANFIS - |Y CE muISwT\ ,�CoIY� .�-�- L{2 ..�-�- .C}

1ANFIS.0Vz� swC\ .�VE - |I?Z>VI9t� - ��8 �)W>� GR�Y .C}2ANFIS.0Vz� swC\y?\Cw �.V;�C8 .-V?z .C} �vY �C}

Tz��E �UE - .�C?E� .�VE �� . )Tw =N{Y �CFIi� - =EC> �� G~M70,��� T_�� .�VE C}" �w�)Tw -30 T_�� " �w� .C} ,���

,T>Tz +�w � .�VE)TwTzT\ ,�CoIY� . .�VE y??jH D>Va - CeR �CjEVw y?<zC?w V>�Crw1ANFIS D?HVH |E013/0 -996/0 -

 .�VE2ANFIS�018/0 -992/0Tz��E ..�-�- ��Trw V?J@H |8 ��� +C]z y?{5x} L>CIz8 �)W>� GR�Y .0Vz� .C} - ��

8 =nV`w .0Vz� �� .VI]?E v~Y |8 |I?Z>VI9t�s[?2 �� �Tz� |I\��.�-�- V<>�  � VI]?E )�`Qw �V9uxi =>C~z ={?E .C}

GY� ,��E .0Vz� .[?2 V>�Crw �G>C~z �� -� y>� ,T\ ={?EANFIS .�VE .�-�- +��{i |EANFIST\ ,�CoIY� *�Y . V>�Crw

 y??jH D>Va - CeR �CjEVw y?<zC?w" �w� |uPVw ��)Tw3ANFIS  D?HVH |E4-10�6/1 -996/0 +�w � |uPVw .�VE -

004/0-931/0Tw� GYTE. |8 ��� +C]z =>C~z |N?Iz y>�VEC{EANFIS=w.�-�- !CY� VE �� *T{; |z�� �V9uxi Tz��H .0Vz� .C}

[?2 =E�R |ET{8 ={?E.

�,!9� �"@ ��
�:=F`i �.0Vz� -)�Cjw �*T{; ��V9uxi �. Cn.
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��\ =w &V`w .0Vz� +� T?t�H .�VE ���`Qw V<>� T{zCw |8 GY� +�V>� �� 7>6H�VIY� ���`Qw  � =9> *T{; . .0Vz� &V`w

GY� .�-Va .��]8 V} |jY�H - �C`Iq� �� T?t�H .�VE muISw .C} s9\ �� . V>U2CzT>TNH - .0Vz� hEC{w =RVE [}C8 Gui |E

V`w [}C8 .�VE =uP ,�� yInC> �C~z� +��E ,T{>� G?jxM hEC{w foP - ��T>C2 |jY�H |E =EC?IY� .�VE �T?t�H TP�- �� .0Vz� &

GY� .�-Va. ��T>C2 |jY�H &�T}� |E =EC?IY� |E VN{w .0Vz� .�- ,V~E =w��\ . - .�- ,V~E sBCZw �� .0Vz� hEC{w VJAw �VE�C8

GY� v~w =>CIY-� =;Tz  .��T>C2 . .C} .�-�- |eE�� |E |M�H y>�VEC{E � ,�CoIY� CE �V9uxi - .0Vz�"-� =jECH GY� v~w =u?R

(H1D9B<9 5D 1<., 2006). �� .T?t�H T{>�Vn 7> .C} =M-VR - C} .�-�- y?E cE�-� yIZz�� .�VE =aC>� .C} )Tw  � �|I\U;

T\ =w ,�CoIY� . ,T>T2 m?_�H .�VE =aC>� )Tw ���Cjw p?q� m>VjH |E  C?z 7?Y�8 pe{w "-� y>� Cw�����(S9>78 1>4

G9<<, 2010; S5B75, 2001) .. Cn pe{wV;� y?z��q DZP VE T?t�H T{>�Vn  � .� ,�CY [z�� [>Cxz .�VE - ��\ =w �Vew ,C<z�

(K9B1<1;9C 1>4 *C?EBF5<?E49C, 2005) . V?k C> ,T]z m>VjH ��R - ,T?5?2 sBCZw |8 T}� =w , CM� Cw |E . Cn pe{w

 v?{8 sP �� y9xw(S9>78 1>4 G9<<, 2010; S5B75, 2001) . =i�{`w =F`i .C} |9F\)ANN1 (  � V<>� =9> +��{i |E

T\CE =w T?ow �C?ZE =eR V?k sBCZw sP .�VE - T{8 =w �C8 V]E Wlw =j?Fd =F`i |9F\ pECew =i�{`w "�} .C} "-� .

GY� . Cn vIZ?Y - =F`i |9F\ .C} "-� D?8VH |8 . Cn =F`i� ���� �� "-� -� V} .C>�Ww(BEB17?819> & M181>D1,

2008; AJ1458 5D 1<., 2011; M5D9> 5D 1<., 2008) . !CY� y>� VE vIZ?Y=F`i =r?FeH �CI{IY� -. Cn)ANFIS2( 7>

 GY� ={?xSH sBCZw sP .�VE T?ow "-�(BEB17?819> 1>4 M181>D1, 2008) . 7?{9H y>� =ZYT{~w .C}�VE�C8 �� ,6>�E

 GY� T{w��Y �T{IZ} ,T?5?2 �C?ZE C> ,��E pn�wCz ,�CoIY� .�VE 7?Y�8 =>C} "-� |8(C85>7 5D 1<., 2002). y?rrQw =RVE

 "-�ANFISTz� ,�VE �C9E . �-C]8 �Cr?rQH �� �� .  � +��C9x} - ,��  VF8�ANFIS Tz�V8 ,�CoIY� (CR [>CYVn y?xSH .�VE

(A;21BJ1458 5D 1<., 2009) . 7?{9HANFIS GY� ,T\ |InV; �C9E W?z �V9uxi +�V8 )Tw .�VE(AB;89@?F 5D 1<., 2008).

 �VE�C8 =EC> ��ANFISh> �H .�<t� m]8 .�VE,T?5?2|]>� T\ *CNz� +��C9x} - V;-V8 cY�H .� |i�Ww c>�V\ GQH

(KBE575B 5D 1<., 2011) . �VE�C8 =EC> �� p?rQH y>� &T}ANFIS?E [?2 .�VE=E� *T{; |z�� �V9uxi ={ +CIY� 7?E� V~\ ��

y>-Wq.0Vz� .C} .�-�- !CY� VET\CE =w .� |i�Ww c>�V\ GQH .
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 |jtCew ���w |re{w8171��E y>-Wq +CIY� 7?E� V~\ �� =E� *T{; %��Ww  � �CI9} . +�V8�8 )�wVn  � ,�CoIY� CE |z�xz , �Tz�70

Tw� GYTE . G>C~z ��-� �� -� |FPC`w p>Vd  � =E� *T{; )�`Qw T?t�H �V9uxi - C} ,�C~z ���w �� * � �Ci�d� CE75  �-C]8

- |wC{]YV2 s?x9H��193 +� �-C]8 y>� |i�Ww |jeq T\� s`n )�d �� =n�C`H .���VE |z�xz "-� CE2010CH2011 hxM

T\ .�-� . )-TM �� )�`Qw T?t�H �� =M-VR - C} .�-�-  � 7> V} .0Vz� )�Cjw1GY� ,T\ |B��� ..�-�-C} .C} .0Vz� swC\

 �UE - vY ���8 �.�C?E� .�VE �� �)W>� GR�Y �.�C?E� .�VE �� +�V8 1x2 .�VE ,T\ ,�CoIY� |I?Z>VI9t� �C} y?\Cw �.V;�C8

Tz��E .EC{whT\ ,�CoIY� )-TM �� W?z .0Vz� )�Cjw V} .�VE ,1GY� ,T\ ,��� +C]z.

 ��,)1-C~z� .0Vz� )�Cjw - )�`Qw T?t�H |zCwCY �� =M-VR - C} .�-�-

hF{w   .0Vz�  �� v})MJ/E>9D( .�-�- -  =M-VR)TP�-(

(EC5>7E> 5D 1<. 20072) 96/1  .V;�C8)8( C} .�-�-
(S9>78 J.M. 2002) 70/62  C} y?\Cw)8(
(G8?B21>9 5D 1<. 2011) 6/3  |I?Z>VI9t�);-8(
(S9>78 J.M. 2002) 31/56  )W>� GR�Y)L(
(A31B?7<E 1998 , S9>78 S. 5D 1<. 1998) 02/1  .�C?E� .�VE ��)3=(
(S8B5CD81 1998) 14/66  ��VI?z);7(
(S8B5CD81 1998) 44/12  �CoZn);7(
(S8B5CD81 1998) 15/11  !CI2);7(
(S9>78 J.M. 2002) 120  *�xY);7(
(OJ;1> 5D 1<. 2004) 7/14  *T{; �UE);7(
(OJ;1> 5D 1<. 2004) 7/14  *T{;);7( C} =M-VR

(OJ;1> 5D 1<. 2004) 5/12  ,C8);7(

.0Vz� GFZz |FYCQw .�VE3).0Vz� &V`w =>��C84(.0Vz� .�- ,V~E �5,6>- .0Vz� �6^tCR .0Vz� -7T\ ,�CoIY� V>  cE�-�  �

(M1>41< 5D 1<., 2002; M?81==149 5D 1<., 2010):
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 |8(E+E)ER .0Vz� GFZz)TjE +-TE( �E? -E9 .�-�- - =M-VR .0Vz� D?HVH |E)MJ81-1( �EP .0Vz� .�- ,V~E);7M:-1( �

/ )�`Qw �V9uxi);781-1( �SE ,6>- .0Vz�)MJ;7-1 ( -NE ^tCR .0Vz�)MJ81-1 (T\CE =w . GiVY - Gq� [>�Wn� .�VE

 )�wVn pFd C} ,��� �)Tw)3 -16 (Vo_ y?E TzT\ )CwVz 7> -(S1:9;E=1B 1>4 *81>41F5CG1B1, 1999).:

)5(

2-�$25 �7!$3% �"&>&.
 :&/!.-��"6)ANFIS(

 !CY�ANFIS "-�w)T,��� . Cn . CYGY� �V; .,���  � )Tw ��VSIY� ,�CM� "-� y>� |E �� ,T\ |B��� =M-VR - .�-�- .C}

 . Cn �CI{IY� vIZ?Y 7> +��{i)FIS(=wT}�(01458, 1973; KBE575B 5D 1<., 2011) . vIZ?Y y>�.����=w �WM |YT\CE :

=M-VR - .�-�- .C}V?lIw G>�bi hE��H=;6>- - . Cn y?z��q � vIZ?Y L>CIz - =M-VR .C}(KBE575B 5D 1<., 2011) . "-�

 . Cn �CI{IY�=;C8CH - �{;�Y )CY ��1985 T\ =nVjw(*1;179 1>4 SE75>?, 1985)|8 =M-VR 7> CE vIZ?Y 7> .�VE

=w ,�CoIY� p?rQH y>� �� *T{; |z�� �V9uxi T{zCw��\ .)Tw .�VE "-� y>�vIZ?Y . CY =eR V?k .C}T\CE =w DYC{w . �� y>�

 "-�|uPVw y?t-�.�-�- +�V8 . Cn �GY� . Cn V<uxi .�VM� X3Y - C} . =M-VR G>�bi hE��HW?z GY� GECJ C> =eR

(AJ1458 5D 1<., 2011).

 �VE�C8ANFIS :zCM cY�H �CE y?t-�(J1>7,1993)T\ �C~{]?2.. Cn y?z��q |N?Iz �. Cn =F`i "-� y>� ��� =eR �CF?8VH

$V\  � GY� C~z� |wTrw .C}(L9> 1>4 L55, 1996; C85>7 5D 1<., 2002) . �V<>� ��CFi |EANFIS =F`i |9F\ �CIRCY 7>

 GY� . Cn-Vz vIZ?Y  � =BWM |>� V} |8 ���� ��R [?2(F189=961B4 5D 1<., 2009) .- .V?;�C> =>Cz��H vIZ?Y y>� v?xjH

+��� ���� �� " �w� .C} ,���  �(KBE575B 5D 1<., 2011) . ��q |erzFIS cE�-� .�VM� - =zCE  v?}Cow +�V8 ,���� =>Cz��H

 GY� =M-VR - C} .�-�- y?E =eRV?k(S5B75, 2001). �� .V?;�C> "-� -�ANFIS.�-�- y?E cE�-� +�V8 ^S]w .�VE -

=w ,�CoIY� G>�bi hE��H |{?~E h> �H y??jH G~M =M-VR - C}��\."-� y>� - ��R X2 swC\ �CSIz� sECq .V?;�C> .C}

"-� D?8VH T>VF?} vIZ?Y |8 GY� T>VF?} GY� �CjEVw sq�TP - ��R X2 .C}(L25I<9, 2008). vI>��<t� ���R X2 ��
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 T{8 =w  -� |E �� ��uew .C}VIw��C2 =t-Wz +C>��V;(BEB17?819> 1>4 M181>D1, 2008) . G>�bi hE��H CE cFHVw .C}VIw��C2

GnC> T{}��R V??lH .V?;�C> T{>�Vn p>Vd  �.=w +CY� �� C}VIw��C2 y>� |FYCQw +C>��V; ���VET{8 . GYTE +C>��V; ���VE hq�w V}

=w|{?~E T{>�Vn 7> �T>�=w . CY ��\ �VM� CeR [}C8 G~M C}VIw��C2 v?g{H .�VE Tz��H(S9>78 J. 1>4 S9>78, 2008; S9>78

1>4 G9<<, 2010) .

QH y>� ��r �p?  � ,�CoIY� CE . Cn �CI{IY� vIZ?Y �CN>� .�VEANFIS . Cn pe{w ��WE� |FjM  � �MA*LABT\ ,�CoIY�

(MA*LAB, 2010)..0Vz� swC\ |8 Tz��E �Ti G]} �C} .�-�- s8 ��TjH.C} .�VE �� �|I?Z>VI9t� �)W>� GR�Y �.V;�C8

Tz��E �UE - *�xY ���8 �y?\Cw �.�C?E�. )Tw =M-VR +��{i |E W?z *T{; |z�� �V9uxiT\ |InV; Vgz ��. Cw� ��TjH |8 =wC<{}

 C} .�-�- ��ANFIS  � VI]?E5 y?z��q ��TjH - �CFYCQw vNP [>�Wn� s?t� |E �T\CE -....�vIZ?Y s?uQH - |>WNH |E ��Cq

��E T}��Sz .|InV; �C9E . CY )Tw y>� �� .�-�- G]} |9{>� |E |M�H CEGY� ,T\�.�-�- T>CE |N?Iz ���� C} .T{E |IY� C}

��xz .T\ ,�CoIY� .�-�- .0Vz� s8 �� .�-�- V} +��E v?~Y T_�� +�W?w  � ��g{w y>� .�VE.y>�VEC{E.�-�- |IY� -� |E C}

)v8 v~Y - �C>  v~Y ( |9F\ 7> �� |zC;�TM *�T8 V} - TzT\ v?ZrHANFIS y>� =M-VR G>C~z �� - T{InV; ��Vq ,�CoIY� ���w

|9F\ �� |9F\ -�3ANFIS)Tw .�VE �. CYGnV; ��Vq ,�CoIY� ���w )�`Qw �V9uxi .

y>� �� �. CY )Tw L{2 v?g{Hv~w|9F\ �CIRCY �� VJAw -ANFIS +��-� GYTE .�VE �� v?g{H y>VI~E +��IE CH T\ ,��� V??lH

 )Tw y>VHVJAwANFIS��-� GYTE��\ �CSIz� CeR y>VIx8 CE )Tw y>VI~E -. y>� �Cx?g{H hECH %�z �G>�bi hE��H ��TjH swC\

 G>�bi)T?B�x<?Y - y?Y�; �.� |t�<z  �.� |rz -� �=KuKw( =M-VR G>�bi hECH %�z �)=eR C> GECJ( . CY |{?~E "-� �) T>VF?}

�C]Iz� X2 C> (Tz��E C} 72� ��TjH -.�V9uxiCeR �CjEVw y?<zC?w swC\ .�Cw� �C?jw T{4 7x8 |E )Tw � D>Vay??jH -={jw -

.���GnV; ��Vq =EC> �� ���w +�.T{>Cxz =w =Y�VE =jq�- V>�Crw CE �� ,T\ ={?E [?2 V>�Crw 'CFez� +�W?w C}VIw��C2 y>� .  � X2

8 +�w � �� )Tw T>CE �=N{Y �CFIi� ��g{w |E �)Tw y>VI~E +��-� GYTE�V . G~M y>TE70,��� T_�� .�VE C}" �w� |zCwCY

 - TzT\ ,�CoIY� �CI{IY�30,��� T_��C},T>Tz " �w� .TzTzCw =qCE �CI{IY� |zCwCY +�w � .�VE C~z�  � =N{Y �CFIi� |uPVw �� |8

T>�V; ,�CoIY�.

'+# � ( "&=

|re{w �� =E� *T{; T?t�H �� .0Vz� &V`w .�<t� +�V8 )Tw .�VE.�,�C~z .0Vz� �y>-Wq +CIY� 7?E� +CIYV~\  � �GR�Y .C}

 �UE - .�C?E� .�VE �� �*�xY �.V;�C8 �y?\Cw �|IZ>VI9t� ���8 �CI9} VE )-0C<w DZP VET>�V; |FYCQw . )-TM2 .0Vz� V>�Crw

,�C~z,�C~z s8 %�xNw |E GFZz C~z�  � 7> V} T_�� - C}.0Vz� .C}^RC\  � =RVE -� .0Vz� .C}�=w +C]zT}�. CE pECew

)-TM L>CIz2.0Vz�D?HVH |E |IZ>VI9t� - GR�Y ���8 .C}MJ81-189/30578�08/14548-76/13667 )�Cjw57/45 �

68/21 -37/20.0Vz� s8  � T_��,��� #C`IR� ��R |E �� .�-�- .C}Tz�.
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��,)2 -.0Vz� .C} ,�C~z s8 %�xNw |E GFZz �� C~z�  � 7> V} T_�� - C} ,�C~z .0Vz� V>�Crw

 T_��(%) ��Trw .�-�- .0Vz�/=M-VR

 C} .�-�-)MJ81-1 :(

1 87/669 .V;�C8

42/2 63/1623 y?\Cw

68/21 08/14548 )W>�

57/45 89/30578 ��8

55/1 28/1039 *�xY

75/2 70/1845 .�C?E� ��

37/20 76/13667 |I?Z>VI9t�

66/4 32/3124 �UE

100 52/67097 .�-�- .0Vz� s8

C} =M-VR:

- 81/5951  =u_� )�`Qw �V9uxi);781-1(

- 16/3287  =iVn )�`Qw �V9uxi),C8) (;781-1(

- 61/87491  =u_� )�`Qw .0Vz�)MJ81-1(

- 45/41089  =iVn )�`Qw .0Vz�)MJ81-1(

- 92/1  �.0Vz� GFZzER

- 13/0 �.0Vz� .�- ,V~EEP);7MJ-1(

- 69/7  �#�`Sw .0Vz�SE)MJ;7-1(

- 54/61483  �^tCR .0Vz�NE)MJ81-1(
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