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G �,  ��
     H�I� �BJD� K��L&�� "�M�� �) 	C�D��/    ?�� � �,        �
��! "��I �N�, �"�� �
G #� �, .      ��/ ���O, ��" �) �� 	��F�4
G #� 	*� P%
� 	C�D

	� ������� Q�� 	C�D �#�"*�G  .7�" 	�"�) "�M�� �) �4�� ;�� "� +*�� � Q�� 	C�D �#�"*�G ��  R��N ��
G ����) 	%��
      �#��
� �&�� �� S4I "� <&�"�-4� ��"�E  ���!   �	�TI ��  �#��
�   ���!       ���( 	4��
G �#�"*�G � �"�G ��      �U�� ��U� �#� .  'VU�

���O,    <&�"�-4� ;��&�) #� ?@=   7�" �) � ��� WL&
� �&�� �� "� � �����! H�CX, �-��*� ) �X=�� �� "� YX&L� ��     ���OU, U, �U
�
 ����) 	��CX,    ��  )  �) ��@ ;��,Z)   ��G ��� . 	�"�) "�          <&�"�U-4� �&U�� ����# "� ��� P%
� ��   U�         [L�U� �"��8U� �#U�"*�G �

� �� S�,�, �) �� ����! <&�"�-4)Spectral Correlation Similarity(SCS � )Spectral Angle Measure(SAM <&�"�-4� �� �)Information 

Spectral Divergence (SID � )Jeffiries-Matusita Distance(JMD <&�"�UUUU-4� �UUUU� � )Covariance-based Matched Filter 

Measure(CMFM �)Constrained Energy minimizing (CEM � )Correlation-based Matched Filter Measure(RMFM  ;��,ZU) ��"�� 
<&�"�-4� ;�) "� �#�"*�G ��@ �&�� �� "� ��N�� �� �
� .�) �4�� ;�� "�    ?�U� U ����) 7�" �� ��#�"*�G ^�&
 H�CX, "�M��

        	&U�� ?�U� �#U/ K&�&U�� 7�" �� FU�
 � U 	U���XI� �X@/ � 	4�) �-X�B)Fuzzy Inference System (FIS  _U�,��,� � ))System 

Adaptive Neuro-Fuzzy Inference (ANFIS (���( U ��� ��� �#�.  
+��#G  	C�D��/ ���%�� #� ����O, ��" �) �&/�! P%
� ��)Compact Airborne Spectrographic Imager(CASI #�4�, ���� ��T�� #� 
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��/ W��N "� aI��  +�&b� P) �#�               7�" ���� �� H�CX, 7�" "�E ;�) "� �� ��� +�
 ��ANFIS     	U��" +���B �) 
                   �U(� S��Uc U) ��@ ;��,Z) �) ��� �&`
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1-34�54   
              U) �&U�8! �U�� �� "� �	UC�D "�� #� $%�� �"��/

 ���&`! �/���(     ��� ���) ����� �� .    "� �/��U�( ;��
   ���%�U� �b� � 	=��D     � ��U��, "� ;�U�>�� � U�

���(   7�" �#�    ���� 7#���( ��    ����� "�`) �  ���) 
 ���)Varshney, 2004 .(    ��U@ 	UC�D��/ ���OU, "�

    ��� ��h 	4��&� 	C�D �
)          ���� <U%= ;���)U�) � �U
�
 aUU�N 	UC�D   �UU�� �U�# "�`UU) ��U� �"�G .  ?UU�4� �U)

 ���%�UU� �ZUU) ���`UU=   RZ�UU��� �	UUC�D��/ �UU�
d�-��        	� ��h ���O, "� ���# �&b��
 ��    �
�U�
 i�� ��       	UX�I �BJD� �
�!      j�"��U
 ��UN� U�
G �"U)"�

�)       d�-�� ;�� #� �"�`) �*��� k�Ob        �U) l�U)�� U�
        _UE�� ��U�)� �U� ��&`U� 	c"��B         _U� �U�)� #� �U,

?`*�(      	U�
 � �U
"��              �"��U�� m��U� �U) �" U�
G +��U,
 ��� 	���� .          U) n��UB ;U�� 	���� o���� ;�� "�

7�"     ?`UU*�( �UU) 	UU�&�� �#UU�"*�G ^UU��" �UU�  �
+*��  �8(   7#���( � �`�
 �        ?`U*�(��# pT� "� ��) �

     	U!q�� _U�� �) �            ��U�! PU%
� n"��UB 	UC�D �U�
)Change, 2003 .( U
��, �*
G )� ���� �U�4�, 	    U) 	�U�

          �U) �%�� Z) 	*��&�����" � 	
*� � 	C�D ��@�Ob
       �U��/�� 	���� � �&�) ?�X�, � ��F%,     n"��UB FU��G

 	� 	���#     F�
 	,J*�� 	4� ����  	� ���(        "� �U� �U�G
  ���� ) �`���          �U�� ��U��N �U)�%, 	C�D�U�E �� .

      ���� ;�� ��# R&�`
 <%= ?*�� ;�&`L
   �U�� .  ;U��
  ���� ���
� <%=    �L� ���#�
 �     P�U
 � �"�F/�    �U�"�F/�

 �qU�� �UU�� 7#���UU( ���UU) �� . ���UU) #UU�
 �"�UU� +UU�#
   ���� r�
 ;�� 7#���(    	� �" �      J*�U� �-�� �FN +��, �

 �����) ����# ;�� "�)Homayouni, 2003.(  
7�"  ���� 7#���UU( "� �UU� 	�UU�   	UUC�D��/ �UU�

	UU� ��C&UU�� FUUN 	UU-�� ��
�UU�����UU!   YUUX&L� �UU�
7�"    �-4� 	���� ��1  	� "��I         � sU�� ;�� �) �
��!

               	U� ��U&/" "U� �U) $U
�� pTU� �U) �N�, )      �U) +��U,
7�"       ��� �"�� ��� ;�� #� 	�� :  �U��D �Y��   ���U�)

   ��� _�*C, � 	���� .    ���� ;U�� 	��
#) ��t/    U�
    �"U�B ��U��� ���)        ���OU, �tU/ #� �U
�2   �tU/ �

	C�D3   	!q�� �t/ � 4 .        �U*��� �U) �&`) �����# ;�� "�
        <&�"�U-4� ���U� ��C&�� 	,���� �t/ P��� #�    �U�

  �) 	,���� YX&L�          ;U�� #� �UBJD� K��L&U�� "�M��
���� � �) �	� �&/�! "  ���)Landgrebe, 1999.(  

         P%
� 	C�D��/ ���O, ��" �) �� 	��F�4
G #� 	*�
	�      ��� Q�� 	C�D �#�"*�G ����! .     �U4�� ;U�� "�

+�&bUU� �#UU�"*�G �UU)    U ���UU� 	UUT��� "� UU�
�)       	UC�D��/ ���OU, ��U� _U� H��D #� U Q�� +���B

  ��� ��� �&b���( .         �"�� ���U� o�U�� �U� U%
G #� �
	!q��   ���>�( ��    ���N #� ��       � 	���� � 	*�F�/ ��

      +�&b� "� ��� �&/�! "� �) �@�B   ���� ����    �U�
          �U�4�, � K��L&�� � 	���� �) ��hv� _�� 	C�D��/

 	� ���� o��� ��
#� �@�B #� ���
 ���� . 	����
 +�&b� ����    o��� "� �        ��U�# �U���� ���� ��

 UU
�! �UU���)"� "� �UUX�N +G #� �UU� ��"�� +�! �UU
� :
 ;CX, �D�,"�          � �"U��� ��#U%� ���I�� ������ ��

d�� ��
�) � ����� �#� ���� ������ � �F�".1234  
     ����&� � ��&`� �����, +���, $�( ��� �� #�
          �U&/��8( �"�U@ Q�U� 	C�D �#�"*�G k�Ob "�

��� .        dU� "� F��� ����� �) w
E2000     	U�"�) �U) 
    ���OUU, ��" �UU) 	UUC�D �#UU�"*�G <&�"�UU-4� �UU�

AVIRIS �UUb���( )Chang, 2000 .( dUU� "� wUU
E
2002  7�" F�
      xX@/ ��) �) P���� ( '�)�
ZU��5  � 

  	I�T
� �&X�/ �X@/6    7�" +���B �) �"     ��G �#�"*�
	4��
G7    	C�D��/ ���O, ��" �) �" �
G � �b� y�T� 

AVIRIS ���(        ��U� �#U�)Chang,2002 .(   ;�U�� "�
      <&�"�U-4� #� ��C&�� ) ��) d�    	UC�D �XU@/ �U�8 � 

    	UC�D ����#)SAM (     �U�4 �#U�"*�G �U)       ��" �U) U�
  	UC�D��/ ���O,HYMAP  �Ub���( )Bakker, 2002 .(

                                                           
1. Pattern Recognition 
2. Image Space 
3. Spectral Space 
4. Feature Space 
5. Mahalanobis Distance 
6. Matched Filter Distance 
7. Anomaly Detection 
8. Spectral Distance Measures 
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      d� "� '��" � 	
����2003    �#�"*�G 7�" �� 
   	UC�D 	-&`��� �����# 	C�D)SCS ( �U���� �   �#U�

  �{�UU
� �UU���)CEM (   �UU
��� "��UUI 	)UU�#"� �"�UU� �"
)Homayouni, 2003 .(  �{��UU( �UU��4 �dUU� ;�UU�� "�

    �U��D � �#�"*�G "�M�� �) �" ��-��    $U��( ��U�)
      <&�"�U-4� #� ��C&U�� ) 	��!         	-&`U)�� � �U���# �U�

     dU�&=� �|���U= � 	C�D1        	UC�D��/ ���OU, ��" �U) 
AISA  �
UU�" PUU%
� �UU) )Lumme, 2003 .( HUU���,

�     d� "� F�
 ��-�2004 �)     � �� �X���     ��" �U) w
E
  ���O,AVIRIS        <&�"�U-4� #� ��C&U�� U) �       �U���# �U�

   � 	C�D 	U���!��      	UC�D �UBJD� )SID (   ;�U�>�� �
  �) �
G S���,          �U/�! PU%
� 	UC�D �#�"*�G "�M��

)Du, 2004 .( dUU� "�2006+UU�( "� 	
UU��-
   �UU�

      s�� �) ��b ��"� 	���"�   Q��U��full-pixel    U� � 

sub-pixel     <&�"�-4� #� 	b�) 	�"�) �)     �#�"*�G ��
 �b���( Q�� . <&�"�-4� ��        ���O, ��" �) �" ��b ��

�)       ���%�� #� ���G ���Hymap    ��T�� #� Cuprite  "� 
NEVADA      ��U�( 	
��� ���� �#�"*�G ���)     �#U�

  	���� � ����  ��2 ROC  �) �"    B 	)U�#"� "�M��  ��U*X�
      ��� "��UI ��C&U�� �"�� �#�"*�G .      "� 	�U�� � ��U/}�

  d�2007             � 	UC�D �U���# <&�"�U-4� �� #� ��C&U�� ) 
       �U��D � �#U�"*�G �) d�&=� �|���=      ���OU, ��U�)

AVIRIS           �U�&b���( �#"��U� �U�T�� _U� �) l�)�� 
)Emami, 2007.(  

  7�" ��UU����, ;UU�� 	�UU�, "�   YUUX&L� �UU�
 C�D �#�"*�G          �U�� ��U� 	)U�#"� � �U%�� Q�� ~	 .

  "� ���UUN �UUTb ��"�� ��UUN� UU%��� "� �UU� 	X*�UU�
        YUX&L� ���U/� �U� �U�� ���) Q�� 	C�D �#�"*�G

������    7�" ) �
�        UTb ;�� ��#�"*�G +�!
�! ��
  ���� $�� �" .          �UBJD� �ZU) <U%= �U�M
 	X���UB

             	-&`U)�� ��C`U�,� � ���%�U� F��U
 #� 	U�
 ��C����
	UUC�D3?`UU*�( �UU%�� o���UU� �  �UU�
� oX&UUL� �UU�

<�    ����( 	C�D 	
��(           +��U) ;-��U
 � 	U���# �U�
 ����( �&��)             	UXb�� '
U�"�� $��FU/� �U%�&
 "� � ��

           ���OU, "� �#U�"*�G �UTb $��FU/� SN�� Q��
   �U� �U���b 	C�D��/)Landgrebe, 1999 .(  ��" ;U�� #�

4� ^�&
 H�CX, ��4�� ;�� 	X@� Q��<&�"�-  YX&L� ��
 �UU) Q�UU� 	UUC�D �#UU�"*�G  ��UU@ ��UU��) "�UUM��

��� ���) �#�"*�G. 123  
7�" "�UUM�� ;��UU)  �UU4�� ;UU�� "� ���UU�&� �UU�

���(        	� �" �
G �� ��� ��� �#�        �&U�� �U� �) +��,
�#��
�  ���!   	U�TI �U�4 �#��U
� �  ��U�!   �"U�G �U�5 � 

   <�`U�, 	4��
G �#�"*�G     ��U� ��U�) .   � �� �U)  �&U�
 <&�"�-4� ��`L
   <� ��   	C�D 	)�6  	� F�
      �U� ����!

            �Uc"B �U) l�)�� �BJD� ?I��= #� ��C&�� ) �
G "�
          aUN�� "���) ;�) F�
 ���� "��� _� �	���� �"��

 _, �   ?`*�( _,   	� Y���, ���O, ��  ��U� .  �&U�� "�
�#��
�  ���!     7�" #� 	�TI ��   �#��
� ��     � �X@/ ���!
  ����#       	UC�D �)�U, "���� � 	C�D 	-&`��� � 	C�D7 

     �#��
� �&�� "� � j��� ��C&��   ��U�!        FU�
 �"U�G �U�
7�"    ��	���!��         �XU@/ � 	UC�D �UBJD� Jeffries-

Matusita �UU�� �UU&/" "UU� �UU)  . �&UU�� "� ;�UU�>��
   7�" #� 	4��
G �#�"*�G     �U���� �U�      �U��� �#U�

 �XUU@/ ��{�UU
�MahalanobisX�/ �XUU@/ � 	IUU�T
� �UU&
       ���D � ;��4�"�� � '
�"��� '��,� �) 	�&��    ��U�)

    ��� ��� ��C&�� d�&=� �|���= .      _U� �� �� %
G #�
  7�" ;�� #�               ��Ub kUb Y�Uc � ��UI lU�
 ��"�� �

��&`�.  
   �) �4�� ;�� "�           aU/" � U�
G ��I l�
 �C= "�M��

 Y�c l�
   7�" �+�        WL&
� �&�� �� "� S��� ��
) � ����&�! H�CX, <�  �
�.  

            �U) ��JB �� ��� +G %��� "� ����� "�b "� �&*

7�"          U�
G H�CX, 7�" �	)L&
� 	C�D �#�"*�G ��

          �hv� 	N��b ��C�� � ����) 	��
 �%�&
 S`� "� F�

��� .    7�" H�CX, �" ;�� #�        �U) 	UC�D �#�"*�G ��

                                                           
1. Maximum likelihood classification 
2. Receiver Operating Characteristic 
3. Spectral Correlation 
4. Deterministic Measure 
5. Stochastic Measures 
6. Spectral Matching 
7. Spectral Similarity Value 
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   	4�UU) �UU-X�B ?�UU� YUUX&L� 7�" "UU�E1 �XUU@/ �
	���XI�2     � �#/ K&�&�� �ANFIS  ��U�(       ��U� �#U�

��� .;��)        �U) ��U�)�*�( �� "�UM��     �U&/" "U�   �U
� . "�
   7�" ��&)� �`L
 ���)�*�(         �&U�� �U� "� S��� ��

        	U� WUL&
� 	C�D �#�"*�G �� <&�"�-4� #�   �
�U� .
  7�" ;�� 'V�        	U� HU�CX, <� ) �        �U%�&
 U, �U
��!

   �) �&�� �� ����)    �U�G ��� .  U�&
� "�    �&U�� ^�U&
     U�
     	U� H�CX, <� ) R���%�   �
�U� .       �� "� FU�
 HU�CX, 7�"

 _� �X=��   ��� +� .    7�" ��X� P�� ���)�*�( "�   ��
 �) 	)L&
�        7�" ) � %*� �"�@ANFIS     HU�CX, <� ) 

	�  �
��! .         � 	��"� � �B�� $��F/� 
�� ��� ;�� �XB
              �U) �UN�, U) HU�CX, �U����/ "� �)"� �4b� +��� <� 

 H�CX, 7�" +��) ������ANFIS��� .  
         	U� �"��U� �4�� P�� $L) "� ������ "�      �U) ��U�

         7�" "U�E � 	C�D �#�"*�G <&�"�-4� ��"�E ��X�
  "��UUI 	UU�"�) �"�UU� UU�
� 	UUX� ��@�OUUb � �HUU�CX,

	�  ���! .�)           	)U�#"� � �`��� "��� $L) ;�� "� ���JB
  	� p���, ^�&
  ��� .   +��#G �P�� $L) "�    ���&� ��

       �#�"*�G <&�"�-4� ;��&�) WL&
� ���) ��� 	=��D
          PU%
� ��U�)�*�( ;��&�) � H�CX, 7�" ;��&�) �	C�D

	�       	� ���"� �
G ^�&
 � ���!  ���! .     �U) F�
 P"�E $L)
       	U� ^�U&
 �`U��� � 	�"�)      �U%�&
 � �#���U(     � ��U�!

	� +�) H���, ����� ���) ������( ���.  
  

2-7 
7��4 �����,�8 %&� 9�#:  
       <&�"�U-4� 	
U�� ��&)� �$L) ;�� "�      �#U�"*�G �U�

  	� "��� 	C�D      7�" 'VU� � ���        ^�U&
 HU�CX, �U�
  p���UU, _UU� �UU� ��@�OUUb UU) ���UU�� �#UU�"*�G

	�  ���! .         �^�U&
 	)�#"� � �`��� "��� ��X� ����� "�
 �) ��    7�&�� '��,� �X���3    	���� �ROC  �����) 
���� ��	� ;���, ���� ��� �%�� _E  ���.  

  
2-1-;�"��<=$  
�� ��������� ���  

 <&�"�-4� +���,        	UC�D �#�"*�G ���) ����&� ��
   �U�� ��U� ���"�)Chang, 2003 .(    U) �HU���, ;U�� "�

           �	UC�D��/ ���OU, �"�� "� ��� ��� �J*�� �) �N�,
<&�"�-4�              � �U�F%, "� �B�U� � 	!�U� ��"�� �� 	��

�,   ���� r�
 ;�� ?�X       �&/�! "��I �N�, �"�� ���&`� �   �
�
) ?*�1 .(  

  
 ?*�1 .<&�"�-4� H���, "� ��C&�� �"�� 	C�D �#�"*�G ��123  

                                                           
1. Boolian Operator 
2. Euclidian Operator 
3. Confusion Matrix 
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<&�"�-4�          �U4b� � �BJD� ?I��= �) �	)L&
� ��
    �
�! �) ��
"�� #�
 �)"�       	U� �BJD� ;�� �� ��    �U�
��,

      ��U�) �M
 �"�� �c"B [&L� o�/        �U) <U� �#U�
 � 
 ���OUU, "� ��UUN�� n"��UUB �UU�X� #� �UUBJD� ;&`UU
��

�`�
.  
  
2-1-1--�$�7$  �#�> 
?@A ���  

   7�" "� 	X@� ����    <U� ��          _U� YU���, �	UC�D 	)U�
  ;�) ���� "���             �Uc"B Q�U�� �aUN�� U� �-4� "���)

   _, � 	���� �"��   ?`*�( _, ��� ���O, �� .  �U) ,
���� ?UU�X�, "� #��UU�� UU� #� ����
UUb �� �	UUC�D��/ �

      �&/�! "��I ��C&�� � ��4T� �"�� �"���  �
� : ��"���
   	�TI ��"��� � �"�G .    �#��U
� �&U�� "�   ��U�!    �U�

  7�" #� 	�TI        �) �����# � �X@/ ��
� 	�TI ��   "�M��
�#��UU
� 	UU� ��C&UU�� "���UU) �� ;�UU) �)�UU, ��UU�!  ��UU�

)Homayouni, 2003.(  
  

B=$ (-�$�7$  
�� 3���' �#�>)SDM(  
   	C�D ��t�� ;�) �X@/1      �?`*�( "���) �� �) l�)�� 

	�      P�
 ?*� �� �) �
��,    ��l�   � l2   � l1  �U)     �U��
     	U� ��U��� �"�U@ ;��U) �U� ���G   �
�U�)Chang, 

2003:(  
  

 �T)�")1(  
L

il jllCBD | s s |
�

� �� 1  
  

 �T)�")2(  
2/1

1
2 ])([||,|| � �

���
L

l jlilji ssssED  
  

 �T)�")3(  
l L il jlTD max {| s s |}� �� �1  

  
  
  

  �T)�" ;�� "��is � js         	UC�D �tU�� SU�,�, �U) 
      ?`*�( "���) �� �) l�)��ir   � jr  ��&`U�   � L  U�,  ���

���
)1��� ���O,  �2CBD�  3ED � 4TD  SU�,�, �) 
�#��UU
� Q�UU�� P�UU
 "� �XUU@/ ��UU�!  �UU�l1�l2� l� 

��&`� .   	C�D �X@/ 7�" "�  �   ���U)    ����OU, ;&U���
           ��U�( #� �U�) �U�� P#Z _� , �C@ ;�)     oU)��" �#U�

  �P#Z���O, ?@=   4U��
�F�  ��U�        �U!� �U4= ;U�� "� �
          �U)��) d��%� ?`*�( � Q�� ?`*�( ;�) 	C�D �X@/

    �) _��F
 �  	� ���) �C@       +���B �) �" ?`*�( ;�� +��,
�c"B�`N �"��  ��� 	���� ��N�.  
  

E (-�$�7$  
�� 3"&$� �#�>)SAM(  
          ����# ����� � 	Xb�� W�c #� ��C&�� ) <&�"�-4� ;��

  	C�D             ?`U*�( � aUN�� 	UC�D 	U���� "���U) �� ;�)
         	U� ;�U��, �" "���) �� ;�) �)�, ����O,       ;��U) � �U��

	� ����� �"�@  ���)Yuhas, 1992:(  
  

 �T)�")4(  
i j i j

L L L/ /
il jl il jll l l

SAM cos (s .s / || s |||| s ||)

cos ( s s /[ s ] [ s ] )

�

�
� � �

� �

� � �

1

1 2 1 2 2 1 2
1 1 1

  

  
   �UT)�" ;U�� "�is� js   	UUC�D �tU�� SU�,�, �UU) 

    *�( "���) �� �) l�)��  ?`ir   � jr  ��&`U�   � L   ���U�, 
��� ���O, ���
).       	UC�D �U���# "��U�� �U� U%
G #�
    U, �C@ ;�) ���B90  �U��  �" ;U�� #� � ���U)  ;&U��� 

          ���O, ��� 	/� _� , �C@ �#) "� ����O,�)    �U��
���G  ��B �) 90 <�`�, ���. ����# �E �� �4= ;�� "� 

_UUE�� "���UU) �� ;�UU)  �UU�) �UU,)�CUU@ �UU) _UU��F
( �
+�
 ��� "���) �� ;�� �&��) �)�, �����.  

  
                                                           
1. Spectral Signatures 
2. City Block Distance
3. Euclidean Distance
4. Tchebyshev Distance
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F( 
�� 
<�G��� 3	�,! )SCS(  
     	UC�D ���U� ���) �-�� "���   +�U���( 	-&`U��� �
      �T)�" H�D � ��� "���) �� ;�)        	U� 	U( "� �� ��    �U�G

� Y���,	  ���)Homayouni,2003(.  
  

 �T)�")5(  

i j

i j

L
il s jl sl

s s

(s )(s )
SCS n

�
� �� 	 �	
 �� 
 �� � �
 �
 �

� 11
1  

 ��UUT)�" ;UU�� "�	 � ;�-
UU�� � "UU��� Q��UU�
� 
  ?`UU*�( � Q�UU� �UU�"���) ���UU��� �UU�� is� js 

       �U) l�U)�� 	C�D �t��    �"���U) ��L     ���U
) ���U�, 
	C�D��/ �  n  ?`*�( ����,     ���OU, �U�  �U�� .  ���U��

   ;�) 	-&`���1 +  �1-   ��U� ����� � �   �U� ��U
   "��U�� 
          ;�) ��# ���� �-
�) �+G �) _��F
 � _� 	-&`���

�UU�� ?`UU*�( �� . 7�" "� ���UU) ���UU� �UU�� ;&UU���
      , �C@ �#) "� ����O,      �&/�! �M
 "� 	C�� ����� _�

	�
 ��
�.  
  
� ( 
�� 3	�,! �$�54)SSV(  

 �#��
� 7�"       U, "��U�� ��U�!   �� #� 	U����, �	UC�D �)�
         P�
 "� 	C�D �X@/ � 	-&`��� �)�, 7�"l2   �U�� 

	� Y���, �"�@ ;��) �  ���)Homayuni, 2003:(  
 �T)�")6(  

SSV ED ( SCS)� � �2 21  
  

 "��UU�� �UUE �UU�SSV_UU��F
 �CUU@ �UU)  �UU�) �UU,� 
+�
        ;�U) �)�U, U� 	*��F
 �����      	X`U*�( "���U) �� 
��� .  "����SSV    �#) "� [ ]0 2  	� "��I   ��U�!.    ;U�� #� 

  �"  ���)      _� , �C@ �#) "� ����O, ;&��� 	� �   �`U�) 
 "����SSV �) �" 2��� <�`�, .  
  

2-1-2--�$�7$  �#�> ���4� ���  
 ��UU�! �#��UU
� 7�" "�     #� ��C&UU�� UU) �"UU�G �UU�

	!q��    � ���O, ��       	UC�D ��@�Ob #� 	b�) Y���, 

 	UU���!�� � dUU�&=� �UU�
�)'�N"�UU��� (	UU) �  	UU�M

)	(��&
G(          � �UM
 �"�� �c"B "���) ;�) ���� +�F�� �

	� ;���, ���O, ?`*�( �� ���!.  
  

B=$ ( 
�� H�IJ$ K�L��"$�)SID(  
SID              sU���) �" ?`U*�( "���U) �� ;�U) 	UC�D �)�, 

   �) d�&=� a�#�, QJ&b�  ���      	UC�D ��t�� #� ���G 
�#��
� ��
G 	� ���! ��� . s�� ;�� �))Chang, 2003:( 

  
 �T)�")7(  

L L
l l l l l ll l

SID p log(p / q ) q log(q / p )
� �

� �� �1 1  
L

l jl jkkq s / s
�

� � 1     L
l il ikkp s / s

�
� � 1  

  
    �"��8� o)��" "�lp  �lq    � d�&=� S�,�, �) v  �UC4

  	C�Dils  � jls    ?`U*�( "���U) �� �U) l�)�� ir � jr 
��&`�   � L    "���) ��)      �U�� ���O, ���
) ����, � . "�

  ;�� �7�"�) "�M��  _U� , �C@ �#) "� ����O, ;&��� 
) "���� ��� P#Z� F�Z��
 ���G ���� ���.  

  
E( 3���' Jeffries-Matusita )JMD(  

 �"�G 7�"    �U-��    ���U)       �#U�"*�G � 	UC�D �)�U,
    �X@/ 7�" �Q��Jeffries-Matusita ���     #� ��   ;U��

 �T)�" ����(	�  ���)Chang,2003(:  
  

 �T)�")8(  
L

l llJMD [ p q ]
�

� �� 2
1  

L
l jl jkkq s / s

�
� � 1        L

l il ikkp s / s
�

� � 1   

  
  
 o)��" "�   ���� �&��lp  �lq      dU�&=� SU�,�, �) 
   	C�D �C4��ils   � jls          ?`U*�( "���) �� �) l�)�� ir 

  �jr ��&`�   � L     �U�� "���U) ��) .    F�ZU��
 U)    +��U� �
 4� 	N��b 	� �<&�"�-         _U� , �C@ ;�) ����O, �) +��,

���".  
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2-1-3-
=�4�7� ���������   
   � �UUU��I�� ;�UUU��, 	4��UU
G �#UUU�"*�G #� Q�UU�

�`N             +��U�E 	UX� "�D �) �� ��� 	c"��B ���) �N�
�&b��        _UE�� R&�`U
 �� ���&`�
 ���       dU�&=� � ��U
�

 OUU, "� 	
��UU�E ���Ub" �U
"��
 ��� .7�"  "��8UU� �UU�
  s���)       ;�U�4�"�� � � '
�"��� '��,� ��@�Ob

	� �M
 �"�� �c"B �#�"*�G �) �
#���(.  
  

B=$ (3���/  �0#7$ ��54 ����)CEM(  
  ����� 7�" "�        �c"B "���) s���) ��{�
� ���� �#�

   �M
 �"��d    ?|� ��&X�/ �w  	� 	=��D �      #� ��) �� ���
  ���� �U) +G dU�B�    �U) ����OU, �	UUC�D��/ �U�  �UU��

	�      ?`*�( +G "� �� ��G          �,"*U�G �Uc"B �)�U� �U�
���   �U
� .              	U( "� �U� 	UT)��" HU�D�) � sU�� ;���U)
	�             ��U��� 	�U�
 ���OU, "� ?`*�( �� ����� ����G
	�  �
��)Harsanyi, 1993:(  

 �T)�")9(  
L L

T
L L

R dw
d R d

�
�

�
�

�
1
1   

L
T

i l il i
l

y w r w r
�

� ��
1

  

  
  �"��8UU� oUU)��" "�r ��"� ���OUU, �UUB��%�  ��y 

  � 	�UUUU�
 ���OUUUU,R  	-&`UUUU�����b '��,UUUU� 
)Autocorrelation Matrix (  � ���"� ���OU,L  ���U�, 

  ��� ���O, ���
) .         ���U�� �UE�� 	�U�
 ���OU, "�
      _U��F
 _U� "���� �) ?`*�(         ��UN� �-
U�) ��U�) �U,

 �) ���� ������M
 �"�� �c"B��� ?`*�( ;�� "� .  
  

E ( 3���'(MD)Mahalanobis  
�X@/ Bhattacharyya1      �UT)�" �X�U�� �) ��       "� �U� ��

  	� ��� �����    	� Y���, ���      	UC�D �OL�� �� ����!
is   � js     '��,� #� ��C&�� ) �"    l�U)�� '
�"��� ��

UUUU�
G �UUUU)) iK�jK (�UUUU��D  ��UUUU�)	UUUU� �UUUU�� 
)Landgrebe,1999(.   

  

 �T)�")10(  
i jT

i j i j

i j

i j

(K K )
BD (s s ) (s s )

(K K )
| |

ln
| K || K |

��� �
� � � �
 �
 �

 �
�� �


 �

 �

 �
 �

1
1
8 2

21
2

  

    ��T)�" ;�� "�  �!�i jK K K� �    �X@/ ���� n�/ 
Bhattacharyya     �XU@/ �) Mahalanobis)    �UT)�"11 (

	� $�� �)�.1  
 �T)�")11(  

T
i j L L i jCMD (s s ) K (s s )�

�� � �1  
  

Chang � Chiang )Chang, 2002 ( y�UUT� �" ;UU��
���� 
�          �UT)�" #� ��C&U�� U) �� �)11 ( 	U�     ���U) +��U,
�#��
�         	C�D �OL�� �� ;�) 	C�D QJ&b� ���!is  � 

js   ;��) j��� ��C&��     �U� �U� S�,�,    "��U�� ;U�� �UE 
_E��     _U�*C, ���) �,       �� ;�U) ���8U( �Uc"B   �U&�� 

     �) ?`*�( �� ;�� � ���   sJ�   m�"U� UC�D  	  ��U=��
 �
"�� HX�, .   �T)�" �))11(�     �XU@/ 7�" Mahalanobis 

   '
�"��� '��,� �) 	�&��2)CMD(   	� �&C! F�
 ��� .
     �T)�" ;�� "� �!�L LK��

1        '��,U� s�U*�� �X�U�� �) 
	-&`UU���) L LR��

1 ( �UUT)�" UU) ���UU� ;�F-�UUN)12 (
�#��
�   �U-�� ���!�      ~+��U�B U)3RMD )Chang,2002( 

)� 	� ��� ��G.  
 �T)�")12 (  

T
i j L L i jRMD (s s ) R (s s )�

�� � �1
  
  

F ( 
A��@7$ #���' 3���')MFD(  
 7�" �XUU@/  �� ;�UU) �UU�T
� +�FUU�� �	IUU�T
� �UU&X�/

   	C�D �OL��is   � js        	X� ;�-
�� �� ;�� #� ��) �" 
	 Q8=   �#��
� ����    	� ���!  �U�� .      �UE �U� ;���)U�)

                                                           
1. Bhattacharyya Distance 
2. Covariance-based Mahalanobis Distance 
3. Correlation-based Mahalanobis Distance 
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  �"F) ��T
� "����    �, d�&=� ��) �,      �U) �Uc"B �� HX
 �J� _� �=�� 	  	� �&��)  ��� .    �) "��� ;��CMFM 

 �"UU�� �"��)Chang,2002(�UU) �  �UUT)�" �"�UU@ )13 (
	� [L�� ���.  

  

 �T)�")13(  
T

i L L jCMFM (s ) K (s )�
�� �	 �	1  

  

     �!� �;�� �) ��JBL LK�
�
1    �T)�" "� )13 ()  s�*�� 

  '��,�	-&`���) L LR��
1 (  ��U� ;�F-�N� RMFM 

)Chang,2002(�T)�" )  14	� ?*�  ���!.  
  

 �T)�")14(  
T
i L L jRMFM s R s�

�� 1  
  
� (35�  N���O$ #P/$�O ���	)MLC(  

 <��O, ��BI  ���D ���!  	U�&�� �d�&=� �|���= ���) 
         	� HX�, 	�J� �) ?`*�( �� � ��� d�&=� �)    ��U�!

       �����) d�&=� "���� +G "� ��)<��F�� (��) .  ;�� �)
 �s��  

 �T)�")15(  
T

i i i iMLC ln|K | (s ) K (s )��� � �	 �	1  
 

     ���� ��� �T)�" "�i	   � iK     � ;�-
�� S�,�, �) 
   '
�"��� '��,�  �`�  �s �OL��      �U) l�)�� 	C�D
 ?`*�( "���) _����.  

  
2-2-%&�  
�� ��������� Q"��7 ����! ���  

       	U� ��U&�) ^�&
 �) 	)�&�� ���)       #� 	U����, +��U,
<&�"�-4�       �/�! �M
 "� �" "��8� �� .     "� "�UM�� ;��U)

   7�" ;��&�) �&�� ��           SU���, �-��U*� U) � WL&
� �
	�               �U� �U) l�U)�� �U���) ���O, 'V� � �
��  �&U��

 	� S���,      	� ���
 "� �� ����!         U) ����OU, �U) +��,
      �U/� �U�� �U���) �I� .        ���U) 7�" "U�E �U���� "�

+��#G ^�&
 S���, 	� +�) � ���.  
  

2-2-1- 
=�	 #<��I )BO(  
    ��U�
 ��&�U� ?OU/ #� 	��
 ���
 7�" ;�� "�   �U�

   	� ��� �) ��4��  ��G .   �#��
� �&�� ���) RJ|�  ���!    �U�
�	�TI��� �"�@ ;��) �D�)�� �T)�" ;�� :  

 �T)�")16(  
map map mapBoolian SAM SCS� �  

  
2-2-2- 
����A$ 3���' )ED(  

<&�"�-4� 	N��b #� 7�" ;�� "�       ;�U) ���UB �U� U U�
  	U� ��C&�� U ��� _� , �C@  ��U� .   �XU@/ �" ;U�� #�

 YUU���, �"�UU@ ;��UU) �`UUL
 �&UU�� ���UU) 	UU���XI�
	� ���:  

 �T)�")17(  

SAM SCSED (DN ) (DN )� � � �2 21 1  
  

  ��" SUU��� �
&UU�G �UU= dUU�B� UU) 'VUU�ED 
	� ��� �M
 �"�� ���
 �) +��,  �/�.  

  
2-2-3- ���' F�����$ )FIS(  

        �"�B �� ��� 	X@� $L) �� ?�� �#/ K&�&��   �
�
#� :         ;�
��UI � ���tB a)��, ��#/ HT�� ���-X�BIF-

THEN . ?�UU� �#UU/ HUUT�� �UU��-X�BAND �OR �
NOT             ��`UI "� ��Uc�/ SU���, "� �U� ��� �#/

      	� ��C&�� �
G #� +�
I �� P���   ��U� .    U��-X�B ;U��
       �U��-X�B #� HU���, ;�� "� �� �
"�� 	CX&L� Y�"�,

    ��� ��� ��C&�� ��!�� 	�T�� .��,)    ���U) ����tB a
�#/       	� "� �) 	
)# �����&� �#�  �
�" .   �" a)��, ;��

	�    7�" �) +��,   �! ��        ;U�� "� �U� ��� Y���, 	
�!

          �)�U� �
G Y���, "� 	/� QT�
� ��X)I ���) H���,

 ?*�2��
#�� 	C���,  ��� ��� ��"�G ?*� ��.  
        �U�
#�� ���tUB a)U, YU���, ���)    	U� ��    �`U�)

   �T)�" H)T� ���b ���/        	U� 	U( "� �� ��      "U�E ��U�G
 �&��"(d �c �b � a��� <�M�, �" .  
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 ?*�2 . a),��
#�� �#/ ���tB ��  

  

 �T)�")18(  

  
  

  a)UU, �� ���"� �UU��&� �UU� ���UU) HUU���, ;UU�� "�
      	U� �U&/�! �M
 "� ���tB            Q�U� �U� U%
G #� � ��U�

 +�&b� �#�"*�G         �� ��"�� 	UN��b �U��&� ����
��) ����b _� � �C@ �4=.  

  
2-2-4- ANFIS  

          ;�� ) ���� �#/ K&�&�� 7�" �)�� 7�" ;�� d�@�
�C,         ;�
��I ����tB a)��, �#/ K&�&�� 7�" "� �� �

            ) � Tb � 	�� 7�" �) � 	&�� �o�,�� ���-X�B �
      	U� <�UM�, ���b ���/ _��      	4U= "� ��
�U�     "� �U�

ANFIS �)      ���� #� 	b�) �X���   �#��G ��	 	�     �) +��,
        �U���) �U����/ "� "U���b RJ�� �"�@      ���U�� ��#U�

      aU)��, �U��&��"( ����)     [L�U� �" 	)UL&
� ���tUB
  �b�  �   �) �" S��� ;�
��I  �
�!       �U� ��U� K��L&�� ��

   UU) �" �UU�T
� ;��&�UU�) �#UU/ K&�&UU�� 7�" ^�UU&

����   ��UU�) �&UU��� _UUE �UU� . 7�"ANFIS 	B�UU
 

  �#U/�"�
 <&`��1  �U�� j         �+G 	
U�� #� 	�U!G ���U) 
+.� .Jang(1993) ���)   ����) ���&��"( $��   �#�

a)��, #�	|X|� ���tB  ��� ��� ��C&�� ?*�.  

2-3-
�� ��������� Q"��7 
	�"��$ ���?4 1234  
�)    �U� U 	���# ���I�� ���
 ��&)� �^�&
 	)�#"� "�M��

  ?`*�( � 	=��
           +G "� �UM
 �"�� �c"B �) l�)�� ��
     	U� �U��, U �U�� ��U� [L��  ��U� .   �U%�&
 'VU�

       	U� �`U��� +G ) 	C�D �#�"*�G   � ���U!  '��,U�
 �UU) UUTb  	UU� �UU�� �UU�G . �UU�Tbcommission � 
omission �UUM
 �"�UU� Q�UU� ���UU) UUTb '��,UU� "� �
 	� ;���,               K��L&U�� "U��� "U�E ;U�� 'VU� � ���U!

	�  ��� :  	UX� �I�2)OA(   U(� S��Uc �3)K(  � F��U
 �
 ��T
� P�B4    UTb '��,� #�  .OA       <�`U�, �"�U@ �U) 

  ?`*�( ����, r��%�        �U���# � �Uc"B �U�       �U) �U� ��
 ���D 	&�"�   ��� ���)     ?`*�( ?� �) �
�       �U�� �U) ��

	�  ��G.     �� %
G #� OA       #� 	X�� � S��� +���E "��� 
     "��� ��`�
 7�" ��@K      7�" ��U@ 	)�#"� ���) 

 	U� �����   ��U�)Rosenfield, 1986 .(   <�`U�, F��U

  ?`*�( ����, r��%�      �U���# � �c"B ��        �U) �U� �" ��

 ���D ��&��       ?`U*�( ?� �) ���� ��� ���)      +�U
 U�
	�  ��� .        ?`U*�( ���U�, <�`�, #� F�
 ��T
� P�B    �U�

 "��UUI �UU���# sJUU� ?UUb�� "� ��&UU�� �UU) �UU� �UUc"B
�&/�! ?`*�( ?� �) ��
� �) ���O, �� 	� ��� ��G.  

   <&�"�UU-4� ��UU-X�B 	UU�"�) ���UU)   ��UU@ � UU�
<��O,         �) ��JB �Q�� 	C�D �#�"*�G "� �
G ���! 

    	���� #� �Tb '��,�ROC    �UTb 	U
����/ �U� F�
 
���� ��" �" �#UU�"*�G 	UU� +�UU
 _UUE �UU�  ��UU��

 �UU�� ��UU� ��C&UU��)Bradley, 1997 .( 	UU���� ;UU��
    �#�"*�G +��, d�&=� <��C� s���)5     dU�&=� U� 

��|�6      ��&U�� [�L�U, d�&=� � 7    	U� <�U��,    ��U� .
  	����ROC     �" ���OU, �#U�"*�G ^�U&
    �U= ���U)
�
&�G           �`U��� 	U���# ���I�� �BJD� ) YX&L� ��

                                                           
1. Neuro-Fuzzy 
2. Overall Accuracy 
3. Kappa coefficient 
4. Mis-Matching 
5. Detection power 
6. Positive Probability 
7. False Alarm Probability 
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	�  ��� .            � ;��U&�� ;�U) �
&U�G �U= �����, ?�B "�
  	� �&/�! �M
 "� 	�I�� �BJD� "���� ;��&��)  � j���

     	� �
&�G �= �� ���) 'V�      	���� �� +��,ROC  "� 
 �/�! �M
 :     �U)��) "� �#U�"*�G dU�&=� 	���� 	*�

 [�L�, d�&=�           dU�&=� 	U���� <U� 	U*� � ��&�� 
 �
&�G �= �)��) "� �#�"*�G) ?*�3.(  

    <&�"�-4� �� 	N��b) �)�, ���O, (  	U� �"      U) +��U,
         	U���� HU��D #� S��� �
&�G �= _� WL&
�    �U�

ROC   dUU�&=� ���UU) �"��UU�� ;&/�UU! �UUM
 "� UU) � 
��� ?���, 	����� ����O, �) ��&�� [�L�,.  

  
3-��4��  �I ���
�  

      ���� ��@�OUb ��&)� $L) ;�� "�        +�U�#G �"�U� �U�
 	� p���,  ��� . P�
 'V�   ���( "�F/�     s���) ��� �#�

   �UU��"� ;��UU�( $UUL) "� ��UU� y�UUT� ~��UUM
 	
UU��
	�  ���! .         	&���/ �H���, Q�� �) �N�, ) F�
 �&
� "�

+�UU�#G #�     +�UU�#G �UU� ^�UU&
 � �;�UU��, 	UUX�B �UU�
�) �""�@ � 	�� � 	C�� ��	� ���" ���.  
  
3-1--�$�  ��4�� ���4 ���  

     ���� #� H���, ;�� P%
� ���)        ���%�U� ����OU, �U�
CASI  �UU�� ��U� ��C&U��  .CASI ���%�U�   �UU�� ��

           �U
) ���U�, �|���= � 	C�D _�*C, �"�I ) 	C�D��/
228   	� �&�4� �� �              �" ���U�, ;U�� �)"U� #U�
 �) �) +��,

 ��� ����, .   ��U�� 	C�D ���
)��      ?�U� ��4/0    U, 1 
   	� $��( �" �&���*��   �U��� .      	
U*� _U�*C, �"�UI

     U U��(��� 	U��� U ?�= ��*� rC,"� �) F�
 ���%��
 #� � �"�� 	-&`)1 , 10��� ���&� �&� .  

           U) ����OU, �HU���, ;�� "� 7#���( �"�� ���O,
32    _�*C, �"�I � 	C�D �
) 2 �� "� �� ��&`� �&� 

   d� ��2001 #�          W�U�N "� aUI�� #�4�, ���� ��T�� 
  ��� �����) �`
��/  �
� .      	UCX&L� HD�� ����O, ;�� #�

           ���&U��� ��b "� �" 	���� ���) #�
 �"�� Q���� ��
   �
�� 	)�#"� � WL&
� .  ?*�4-1    	)�� 	-
" S���, 

        ?�U� ��U�T�� _� #� �"128   "� 128     +�U
 ?`U*�( 
	� ���.  

    ���� � 	��� 	)�#"� ���)     P%
� ) �Tb '��,� �
         ���
 �YX&L� ���� Y�D ����� � H�I� ��O) ��`C,

    ?`*�( �� ��T�� 	���# ���I��       sJU� �) HX�&� ��
 P) 	��� U Q��       �U��� ��Ub "� �" U 	
�&bU� �U�
 �UU� K��L&UU��) ?*UU�4-2 .( FUU�
 +G 	UUC�D 	UU����

�)   ;�-
�� �X���       ?`U*�( YU�D #� ���!      WUL&
� �U�
"�@ �) ��� ����! �%�� 	&�� �) ?*�4-3.(  

  

  
 ?*�3) .1 ( � j��&�� [�L�, d�&=� �)��) "� �#�"*�G d�&=� 	����)2 (�
&�G �= �)��) "� �#�"*�G d�&=� 	����  
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 ?*�4) .1 ( ���O, W�� U 	-
" S���,CASI) R=0.914, G=0.620, B=0.451�&���*�� (j) 2 (���� a�N �� �"�G �) ����  	)�#"� "�M�

���	 -	C�� � j)3 (��( �) l�)�� 	C�D 	���� +�&b� P) �  

  
3-2-��4��  -�� ��S7$ ���  

+��#G         	� �" $L) ;�� "� �&/�! P%
� ��      �U� "� +��,
��� �N 	X� ���!:  

)Y4� (+��#G         <&�"�U-4� �&�� �� ��@ 	)�#"� ��
j	C�D �#�"*�G  

)W (+��#G      7�" �`U��� �U�    X, �U�    ^�U&
 HU�C
<&�"�-4�  � j	4��&� �X=�� �� "� 	)L&
� ��  

)K ( <&�"�UU-4� �UU�X� �UU%*� HUU�CX, +�UU�#G  �UU�
 "���b 7�" ) 	)L&
�ANFIS.  
   +��#G P%
� #� Q��          WUL&
� ��`UL
 �&U�� �U�

<&�"�-4�             �U� "� �,ZU) ��U@ ) Y�D �#�"*�G ��
�UU�� �&UU�� .   �&UU�� <&�"�UU-4� $UU� "�UUM�� ;��UU)

�#��
�      �#��
� �&�� <&�"�-4� �� �	�TI ���!    �"�G ���!
   "� � �	4UU��
G �#UU�"*�G �&UU�� <&�"�UU-4� $UU� �

  r��%�14       "� ��� p���, 	C�D �#�"*�G <&�"�-4� 
  $L)2-1        �U/�! "��UI +�U�#G �"�U�  .   ?*U�5   ^�U&
 

 7�" dUU�B� #� ?UU@=  �#��UU
� �UU�   �	UU�TI ��UU�!
�#��UU
� " 	4��UU
G �#UU�"*�G � �"UU�G ��UU�! +�UU
 �

	�  ��� .   d��N "�1  ���� F�
          #� ��U� ��U��� �U�
       <&�"�-4� #� �&�� �� �� ���) Tb '��,�    "��8� ��

��� ���� +�
 �
�.  
  
  
  

 d��N1 .���� <&�"�-4� ��@ 	)�#"� "� ��� ����� ��  ��
	C�D �#�"*�G  

��
��

�� �
	


 ��
�

����
 �

���

��
� �

��

��
��

���  

042/0 114/0 601/0  886/0 ED 
061/0 120/0 546/0  880/0 CBD 
033/0 100/0 652/0  900/0 TD 
025/0 039/0 847/0 961/0 SAM  
026/0 038/0 852/0  962/0 SCS 
018/0 062/0 779/0  938/0 SSV 

���
	��

��
!"

�#
�� 

  

028/0 037/0 852/0  963/0 SID 
022/0 038/0 853/0 962/0 JMD ���	��  ��!"

���$%  015/0 034/0 873/0 966/0 CEM 
042/0 081/0 694/0  919/0 CMD 
018/0 032/0 880/0  968/0 CMFM

033/0 096/0 665/0  904/0 RMD  
015/0 034/0 873/0 966/0 RMFM

042/0 081/0 694/0  919/0 MLC 

 
��

$�
�% �

��&
��'

(%
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 ?*�5 .�) ���O,  ���G ���<&�"�-4� d�B� #�  ��)1 (�#��
�  	C�D �X@/ ���!) P�
2l(j) 2 (�#��
�  	C�D �X@/ ���!)P�
1l ( j) 3 (

�#��
�  	C�D �X@/ ���!) P�
�l(j) 4 (�#��
� 	C�D ����# ���!j) 5 (	C�D 	-&`��� �)�,j) 6 (	C�D �)�, "����j) 7 (N"����'� �BJD� 
	C�Dj) 8 ( �X@/Jeffries-Matusitaj) 9 (����� �{�
� ���� �#�j) 10 ( �X@/Mahalanobis'
�"��� �) 	�&��  j) 11 ( 	I�T
� �&X�/ �X@/

'
�"��� �) 	�&��j) 12 ( �X@/Mahalanobis"�� �) 	�&�� �;��4j) 13 ("�� �) 	�&�� 	I�T
� �&X�/ �X@/�;��4j) 14 ( ���D �|���= ���)
d�&=� j)15( 	���# ���I�� ���
  

  
   +��#G P%
� #� Q��    ��»W « <&�"�-4� H�CX,   ��

          �U�� 	4��U&� �UX=�� �� "� 	)UL&
� �#�"*�G . "�
  <&�"�-4� �`L
 �X=��       �� "� 	)L&
� �#�"*�G ��
    	U� H�CX, <� ) �&��       _U� �&U�� �U� ���U) � �
�U�

    	� ��� �) �#�"*�G ���O,  ��G .    �� P�� �X=�� "�
        <&�"�-4� �&�� �� #� ?@= 	C�D �#�"*�G ���O,

   	� H�CX, <� )         	�U�
 �#�"*�G ���O, _� , �
��
  ��G ��� �) .    +��#G �X=�� �� "� �&�4�      7�" "�E ) �

 $UUL) "� ��UU� p���UU, HUU�CX, YUUX&L�2-2 �"�UU@ 
	�            ;���, +�� ;�� "� F�
 H�CX, 7�" ;��&�) , ���!

���UU!. ?*UU� 6<&�"�UU-4� HUU�CX, 	UUC�� ^�UU&
   �UU�

      7�" ) �X=�� �� "� �" �#�"*�G     +�
 YX&L� ��
	� ��� . d��N "�2  +�U�#G ;U�� 	��� ^�&
      �U) U U�

��� ���� +�
 U �Tb '��,� #� ���G ��� �
�.  
     +��#G P%
� #� Q��)K (       �|���U= U) 	U��" ���"�
   �
�! �) ���� +�����,�      �4b� �� ��   <�M�, "� �)"�

            "U� �B�U� � ��" +�F�� ;��&�� �) +G "� ��&��"(
�)� $��F/� . �) l�)�� 	)L&
� <&�"�-4� �C� �" ;�� #�

         HU��D #� %*� �	C�D �#�"*�G <&�"�-4� �&�� ��
   ������ 7�"ANFIS    ��� H�CX, <� )   �
� .   ?*U�7 

       	U� +�U
 �" H�CX, 	C�� �%�&
         �UbG YU��" � ��U��
 d��N2 �" +G 	��� ^�&
.  
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 ?*�6) .a (�) ^�&
  ���G ��� S���, "� 	4�) "�,��(� #�)1 (SAM  �SCSj) 2 (SID � JMDj) 3 (CEM �CMFM � RMFM j) 4 (�� �� � j

)5 (	���# ���I�� ���
.) b ( ^�&
�) ���G ��� S���, "� 	���XI� �X@/ #� )1 (SAM � SCSj) 2 (SID � JMDj) 3 (CEM �CMFM  �
RMFM j)4 (�� �� � j)5 (	���# ���I�� ���
 .)c( ^�&
�) ���G ��� S���, "� �#/ K&�&�� 7�" #� )1 (SAM � SCSj) 2 (SID � JMDj 

)3 (CEM �CMFM � RMFM j )4 (�� �� � j)5 (	���# ���I�� ���
.) d(  ^�&
���G ��� �) 7�" #� ANFIS S���, "� )1 (SAM � 
SCSj) 2 (SID � JMDj) 3 (CEM �CMFM � RMFMj) 4 (�� �� � j)5 (	���# ���I�� ���
.  

  

  
 ?*�7) .���" (�) �%�&
  7�" #� ���G ���ANFIS +�F�� S���, "� SAM �SCS �SID �JMD �CEM �CMFM � RMFM ) +G �`��� � �

 	���# ���I�� ���
)�E(  
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 d��N2 .7�" S���, �I� 	)�#"� �  

��
��

�� �
	


 ��
�

�� 
��

��
����

� �
��

�!��) �������  

028/0  038/0  851/0 962/0  - SAM,SCS1
028/0  037/0  852/0 963/0  - SID, JMD2 
018/0  032/0  876/0 968/0  - CEM,CMFM,RMFM3 
035/0  039/0  842/0 961/0  1�2�3  

F.
B

O
  

026/0  038/0  850/0 962/0  - SAM,SCS1
028/0  037/0  853/0 963/0  - SID, JMD2 
014/0  034/0  874/0 966/0  - CEM,CMFM,RMFM3 
018/0  029/0  889/0 971/0  1�2�3  

F.
ED

  

027/0  037/0  854/0 963/0  - SAM,SCS1
022/0  038/0  853/0 962/0  - SID, JMD2 
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