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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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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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�
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) � 
%*� �"�@ANFIS     HU�CX, <� 
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              �U) �UN�, 
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         7�" "
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�"
*�G <&�"�-4� ��"
�E ��X�
  "��UUI 	UU�"�) �"�UU� 
UU�
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�@�OUUb � �HUU�CX,
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�� "
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&
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�

       �#
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*�G <&�"�-4� ;��&�) W
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          P
U%
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	�       	� ���"� 
�
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&
 � ���!  ���! .     �U) F�
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�E $L)
       	U� ^�
U&
 �`U�
�� � 	�"�)      �U%�&
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	� +
�) H���, ����� ���) 
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����( ���.  
  

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  ���.  
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 ��������� ���  

 <&�"�-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�          �U4
b� � �
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&�� � ��4
T� �"�� 
�"
���  �
� : �
�"
���
   	�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:(  
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L

il jllCBD | s s |
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1
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L
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 �T)�")3(  
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  �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, ?@
=   4
U��
�F�  ��U�        �U!� �U4
= ;U�� "� �
          �U)��) d��%� ?`*�( � Q�� ?`*�( ;�) 	C�D �X@
/

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

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

  	C�D             ?`U*�( � aUN�� 	UC�D 	U���� "���U) �� ;�)
         	U� ;�U��, �" "���) �� ;�) �)
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	� ���
�� �"�@  ���)Yuhas, 1992:(  
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L L L/ /
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    *�( "���) �� �) 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



�$����� & �#�/$ �&$� 

�� ���� � 	�
 GIS� ���
  
 ������ � ��
 �	��� � �������1390  

102 

F( 
��
 
<�G��� 3	�,! )SCS(  
     	UC�D ��
�U� ���) �-�� "
���   +�U���( 	-&`U��� �
      �T)�" H�D � ��� "���) �� ;�)        	U� 	U( "� �� ��    �U�G

� Y���,	  ���)Homayouni,2003(.  
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  ?`UU*�( � Q�UU� �
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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    �#
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  �"  ���)      _� 
, �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���!�� � d
UU�&=� �UU�

�)'�N"�UU��� (	UU) �  	UU�M

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

	� ;���, ���O, ?`*�( �� ���!.  
  

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

   �) d
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�
t�� #� ���G 
�#��
� �
�
G 	� ���! ��� . s
�� ;�� �))Chang, 2003:( 
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�U� �
U�
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U�
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 ���OUUUU,R  	-&`UUUU�����b '��,
UUUU� 
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1. Bhattacharyya Distance 
2. Covariance-based Mahalanobis Distance 
3. Correlation-based Mahalanobis Distance 
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� (��
) .  ;�� �)
 �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) � W
L&
� 
�
	�               �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= d
UU�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���, "� 	/
� Q
T�
� ��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 ���/ _��      	4
U= "� ��
�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     d
U�&=� 
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 d
U�&=� 	���� 	*�

 [�L�, d
�&=�           d
U�&=� 	U���� <U� 	U*� � �
�&�� 
 �

&�G �= �)��) "� �#
�"
*�G) ?*�3.(  

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

&�G �= _� W
L&
�    �
U�

ROC   d
UU�&=� ���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 ?�
= ��*� r
C,"� �) 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���� ��
   �
�� 	)
�#"� � W
L&
� .  ?*�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 	

�&b
U� �
U�
 �UU� K��L&UU��) ?*UU�4-2 .( FUU�
 +G 	UUC�D 	UU����

�)   ;�-

�� �X���       ?`U*�( YU�D #� ���!      W
UL&
� �
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��          W
UL&
� ��`UL
 �&U�� �
U�

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

�#��
�      �#��
� �&�� <&�"�-4� �� �	�TI ���!    �"
�G ���!
   "� � �	4
UU��
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�" d
UU�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 ��� �
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