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1- Pattern Recognition
2- Spatial Analysis
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1- Evidence maps
2- Georeference
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     �.� +��.� �.( =�.h� �.% x��� D )@0 <�( C��1'�� &

 &�9��� C1��� I� �2B�� �
 �.��% .

 �2B�� C� ����D �i� D Sz"'J��0� &U��� �( �'80 C�����$GIS��  #�.% �2T8� C� ����D � ���%

&�.'� #f% �� ��E �("� :6F �% #�� D&

 D +�6M� �.�i� +
��� +�.(C��D +�( � ����� ...

.����% 
"	"� &�.6� ��F a�"j �%.&

 _%��� ���.���� )��� �2B�� C�  � �.�
�% /�i�
�"� +�(

_.'	&

 +��E(             � ��1��..� ��.8N� � �(����D�.� /��"�-��.� �.% �.��E 
��� /�.��E �
�.� �.�"0� /�.
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�6M��� �.9��6� +�(��� .&

 cD
�� �2B�� C� �
 �2j <�(�� 
"	"� +�( �2��� C��% �� ���%

�� ����Y 
"	� �% I
 �� +�("�&

 D ����% ="� �2B�� �
 � �16$ g�f1� 
"	"� �21f� +�(

9��;� �%��
�$ V�N2� �.

VM"� ��](� :�+? �	
��  L	�(����_cfH� ���

��'(�6M� #f% C� �
 �� �1N$ ���"v     D &
�N1.� �.% =�
 �.2B�� �
 &�.� ��!"� �21f� +�(

I���� H���� �9��;� �% �21f� +�(��"� .��z H���� +�%�� ����7uv +�(    �.�F �.� A.� D �"�


�� &
�N1� c�� .�f1�:18�� W��"� ���� �E +�(�1���� � H���� c�� ? ����5�s	 a��7v +�(

=�.h�:�'3� 
�"� C� �
 &U��� I"T8� �� ,������ �;2% �8�� ������ +��$    ?�.f1� C.� � �.��'�

�6M� ���� �
 :�� +�(�1���� D �;����� )�8��1� +�( �.� +D�� .     =�.h� � I�.� ?�.f1� D X.�

V�N2� a��2'�       �.% � �.J!� � �.4� �.M �� �.� �.�E �("� ���% ?"2 � )�8��1� �6M� ����� �
 /

 ���..� 
�J1..� �
"..% �
 ��..4! D �..21f� �!�..'1B ��
�..M� �..% �B"..��..� :�..8M� �..�D                �..��'�

]Agterberg et al, 1990.[

XV^VJ� j�"�� ��(D����� �	�� ���$	%���& ���	�� �� ���D� ��� �GIS

&U��� �( �
 =�$ C�!��6M� ���� <�( �% �� �5�61� +  �.�F �� A� +�% ?"2 � )�8��1� +�(

�.M �� �
 � ef6� �.3���� =�.h� ��� + +�(��.8��� +�% �5�.61� �!�� �K� � ���� /
����

�� �M �� �
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 g�f1� �% +�J% )B�� �
 ���E�5 C�( D ��N� a��7uv � �
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 C %�� ��
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 &�9��� �
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�� �4��� =�h� �v"%�� �5�61� I�� � ��"	
��$ .  #.f% C� �4% x".L"� �� ����� �2B�� �.��

�� *���6M� C� V�N2� /���%��z � �(I�� ,�� �% �(�� +�((�� �21f� +����% .

 I�� A� �2� ���8% �1!�B �
GIS�� �    �.6M� +�.� A.� H.���� ���E�5 a�"j �% �"�  +�.(

��J� 
"'� ��5 �	��� �6M� A� ���� +�% �J%�� D C15�$ A'� �% +
���:

Output map = f (2 or more input maps)

 _%��f��);� ��"��% W%�� � ���% �1�
 �N21f� +�(  ,�.� �% �� *�� _%�� C� W�"� &�� ��

  &

 a�(�.6� ,�.� �% �� &
"% ����'�� � �;�*�5 I"j +�i� b�
     �.���� �
 �.� � �.%�h� +�.(

�� �%�h� � +�"T� D �@�������%.

I�� /��"'� +�%
��4� a��N� +�(�
��4� �j��� ��mI�� &��D �
        ��.0 �;��".T� S�5�.j +�.(

��	 D �� ����$����      &
�N1.� �;���.;� I".j D &�.� V1.6� ���B az
�J� ,�� �% I��� +�(

����D �
 � &
�����F � ����D��D +��%E ����	 �"P'( ���(&
�18$ �" % +"	 � ��"���0 +�( +

�� �15�$ ��.;%��"� .���� D +���8% �
 �%�h� �'�� W%�� C��P'(I�� )G� C��D ="2� +�(  +�.(

H�� )B���I�� ���@� +�(?"�� +D���15�$ ��0 &
�N1� 
�"� +��$�� .I�� �� +�% �� ���(

#��)�8��1� ���%�� ��0 &
�N1� 
�"� ���J� +�( +��.�E W%�� ,�.� �% +
�;2'� +�
 � ����$

�� �%�.h� W%�� ����"'� /����%I�� D ���(  �.;�*�5 I"j ���F �.�18( �%�.h� +�(  ����'�.� �

�1��@� )�;6� �% :��B  &�.�P�� 
�".� �16�% �
 ���J� +�(  �.� �E D �.�        +�.% �.��"1% �.� ��.��%

#��                     �.��"	 &�.�% �.L��� W.%�� � az
�.J� ,�.� �.% &�.� ��.�% �.��i� A.� D :�M1.8� �.��%

]=���"%\ /�������l] .[

1- Finite-difference
2- Finite-element
3- Slope processes
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 =���"% �i� V@v�%\I�� �����
 &���� V�N2� +�(&
 �
 �(GISc�� �% �	"� �%  � a��.N1� +�(

���$�	�6M� �D� C�'f� +�% �� +�� ��;% �9��6� +�(c�� �1�
 �
 �% ���% &

 �.% �;1� +�(�

c�� �#�
 �% �;1� +�(m�� :�8M���
�$ .c��  �*.�� C�'f� �� �@��4� +�% &

 �% �;1� +�(

�6M� ���� 
"	"� �918@'(� �(�� +�(cD"�E w�M��)X������J� +�( (   +��.�E +�(�.1� D ����

�� 
"��!�B�
 ���"	�6M� �% �15�� ��31� �D� ����z � �(c�� W�"� �(�� +�( �% �;1� +�(

�� &�@� ��������� a�i� ,�� �% /#�
 ���%]Ziaii et al, 2009.[

c��   �.� �.2@0 #.�
 A� ���D��� &

 �% �;1� +�( ��.��%    �.� #.�
 C.� �.�    )��.� �.�"�

�"'����� �4� �M �� �
 
"	"� &�� �1���� ���J� ����Y � �( �.��% ��"	 .    � �.2@0 #.�
 C.�

�� �K� �'� a�"j �% � &�� ���% =��M1� �� ��!� I�'1B �2��"% ��!�

�$ .c�� &

 �% �;1� +�(

&��% �% &

 C�.% 
"	"� ���d5 w�@�� D +��$ � +�.( +
��) �.6M�  �(�.� +�.( (   ���.d5 �.�J0"� �

X����"'��� � �(�6M� D =�� �( �918@'( �*�� � �	�
 �@��4� �% =�0 /���J� 
"� +�( +�(

X��� �% �(���� ���J� +�( ����'�]Harris et al, 2001[ . I�.�          �.�D ��.0 �.% &

 �.% �.;1� +�.(

������%:

�\�9��6� +���D�

(Bonham-Carter, Agterberg and Wright 1988; Wright and Bonham-Carter, 1996; 

Agterberg, 1992; Wilkinson, Harris and Kjarsgaard, 1999a)

m\�;�18h! �"���$�o

(Chung and Agterberg, 1980; Reddy and Bonham Carter, 1991)

�\�;@��@3� +�(^

(Harris and Pan, 1999; Singer and Kouda, 1999; Brown and others, 2000)

1- Data driven
2- Knowledge driven
3- Training points
4- Logistic reression
5- Neural networks
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 �@.3� +�.(
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"	� �M �� �
 ����5 ���J� +�( .

c�� �
 ��   �.�z D A.� �.( �% �D� e�3f� /�������� #�
 �% �;1� +�(  �.6M� � �.(  +�.(

  �5�.61� <�( a��j"3� C15�$ �i� �
 �% � �5�61� ,������ � e3f1� a�i� ,�� �% /�(��

�� =�h�
���� .c����� #�
 �% �;1� +�(D ��18( a��@� ����� :]Harris et al, 2001[

�\C�!"% c���(Harris et al, 2001)

m\����"-'( e���m(Rencz and others, 1994)

�\ +D�5 V ��(An, Moon and Rencz, 1991)

o\�;@�:�'3� �1��
 +�(�
"'� � �M �� +�(+��$�

(Duda and others, 1978; An, Moon and Bonham-Carter, 1992; Reddy and         

Bonham-Carter, 1991)

^\�18-�
 ���i�\�N�o(Moon, 1990)

r\�@��� �282� �2�24� c��^(Harris, Wilkinson and Broome,1990)

c�� ���� Dc�� *�� �"��� +�(      ���.8;� 
�.;2'� D e��.� ���.�"-'( � +D�.5 V �� +�(

� ��� ,�� � &
"% �
�"��%�D� ���F ���
 ��%�6 �i� �% � �5�61� I�� ,�� �% c�� �
 �( �(


�� =�h� ,������
��$ .c�� �9�
�6M� ���� �
 �1'� &�� �5�J� +�( ���J� ?"2 � )�8��1� +�(

�� ��0 &
�N1� 
�"�����$ .�$R��c�� +�(�1���� � �( �h;� a�"j �% ���� �5�J� �"���� �� ���(

 I��	 �
)�\� (�� &�� &
��E .

1- Boolean logic
2- Index Overlay   
3 - Inference networks and decision trees
4- Demster-Shafer
5- Analytical hierarchy process (AHP)
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 �(GIS]Harris et al, 2001[
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�� �� �"@� � ?�	 /,�;J� �!�B�� C� D =�� �( ��M� �� �(
 �6%�� +U�� g"� I"v �% �!�B

   �.� �1.8%� &�.��� �E ����'�� � �;�*�5 a��j"3� C��P'( �]  /+���.����o [  �.;���h�E D �

1- Remote Sensing
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 �.��E�5 A.�
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�)m[[� (

���*(c�� �(
D�% � W�"1��� &
D C�'f� � �21f� �5�61� +�( .   C�.'f� +� /I�.G� �"�� �%

 c�� �.% ��1@� a�5�61� �(
D�% � ���*( �� �� &
D      H.���� �.% �.���� C�.�D +�.($
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�r[ �

2km
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�[��      �.% �h�.���
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1- Drury
2- Enhanced thematic mapper plus (ETM+)
3- ASTER (Advanced  Space-born  Thermal  Emission and  Reflection)
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1- Multi-Spectral-Scanner (MSS)
2- Thematic Mapper (TM)
3- SPOT
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1- Multispectral and hyperspectral remote sensing images
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1- Short wave infrared
2- False color composite image
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1- Optimum Index Factor (OIF)
2- Maximum variance-covariance matrix determination
3- Principal component analysis (PCA)
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"	"� a��7uv ,  �.;�

�$R�� D�� ����3� C� +�( ���%] /������ll [�� *�� � &���� C� �2� ��    �%�.6� 
".	� �
 �".�

&���� �N�v #%��D�% C�%�� �8	 �(] /�"� :������o .[ � �N�v +�(���% �
 b�16� a��7uv 
"	�

����@� �% ��              ��.6� �(�.��% C�%�.� �91.8@'( a�".j �.% � 
".� /�(�.��% C� �
 a��7uv ��;� �1�%

����(
 .�N!p� *�!��E c�� D &
�N1� � ��� C��F �
�� �2j +�(

�$ _0� ���
"� ��"� . *�!��E

l/^l/^l/^^/ol/^R
m/om/o�/o�/�o/^G
�/m�/m�/�l/^�/�B
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�N!p�   :.hB �
 ).�2M� 
�.h� �"i�� �% �� &��s1� ��F ���E �% ��1@� �� ���� �2j +�(&

  �.(

�� ��0 &
�N1� 
�"�
��$ . &���5 C��1'��PCA_'	     �
 
".	"� a�.�7uv C1��.� :��.1� � +��E

�� �N!p� �� ���% +
�J� �
 �21f� +�(���%���% . �5�v DPCA     �
 
".	"� �.KD a�.�7uv <�.B �%

&

&�"(�� +�(�5�j ��4! D +    �.� *.�� �.��*( S�.���B � �0� �
 ��"	"�    �.��'( *K�.B �.�     �.��%

] /&��� +"2����^.[

�N!p� )�24� � ��*h� �1����	 )%�0 �!�B �
 �
 �2j +�(                                                                              :

..PCA  ���������
W .PCA�(� J� �+ �)�=������] /�"� :������o[

,����� �9��;� D a��N1� �'� c�� �
 C� �����% .I� c�� �
2���(���% �+v�N�!��


�J� =��
 c�� �
+�(���% D+�
 �� &�� �1���� � H����+@���� a��7uv���   �.�	 ��.��%

!��E =�h�� *�� ��0 &
�N1� 
�"� ����$] /�"� :������o .[  .���� +�(�.��% ?�f1� �9�
 ����@� �% H

�� =�h� �i� 
�"� +������ ��v ,�� �% � �%�f1� a�"3% �1���� c�� �

����. !�.G� �"�� �% �

���� c�� D�(���% /�1+v�N�� /o /^ �l��3�� �ETM+���� ������� +�% ����! &�"(�� +�(

&�� 
���6�� �2�8�����( ��]Amera, 2007 .[�� �iB7� �� ��"9��'( ".i�� �% 

�$  D ?�.�1	 �

 +�(���% D /C(E +��8� +������ +��$���q�m ��   �.N!p� *�!�.�E =�.h� ��	    &
�N1.� �2.j +�.(

�� &��
�9�.

[VXVWV(+�8� J���(&���"�����1  ��#4� ��;"	��(�6E �+���4C ��  ���)����6��(���	�

I"24� ��!�J5&
"� D �2j�B +���$ �% W@��� �%���$ +�(+�(  �
 ���.��$
 
�h� ���% /+Y"N�

t���� &�� D��% I�@	 �M �� +�( .�918�� &R�"% � ����"1�� +�(��1���  �
 
".	"� �2j +�(

)��6� �% ��"� I
�@� � az��� ���( �
 �M �� &�.�(
  t�.� +�.(     ��*.8% #.M� D /�.M �� +�.(

�� �
�"��% ����%] /�'�B����[     .[

1- Crosta method
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[VXVWV. V�8� �()��� (+ETM+;"	��(�6E �+���4C �"I4� �)��1  ��#4� ������)

[VX VWV.V. V��1%� (+�8�

���� ������� ��	 �1@8� ����3�    ��.0 &
�N1.� 
�".� �M �� �
 C(E +�(��8� � ��� +�(

�� ��D ��� �% �2j�B {��1� �� ��15�$���% :

� (��� +������ :

��% �@8� D )j�B �1@8� ��"3� +�l/^ )�� �
)o\� (�� &�� &
��E .  Vv�.�� )�� C� �


)8��� �%��6� C��� +�(���� &��(
�� ��� +�(����% .     +�.��% �@.8� �
 *.�� ��.(��$ �1@!l/^

)8��� �% � 
"��� ��6� C��� +�(���� D ���E C1��� *��'1� ��	 �� ��(
     e��.� /�.�� +�(

�NDVI�% �@���� �9�� ��"3� �RGB)l\o\� (�5�$ ��0 &
�N1� 
�"�) . );�o\o(

m ( C(E +�(��8�:

 +���% �@8� D )j�B ��"3��/� );� �
 C(E +�(��8� +D��D��% �"i�� �%)o\^ ( &

 ��6�

�� &�� .)8;����8� �"dB D ���� t�� ��N� +�(�� �M �� �
 C(E +�(����%.

1- Normalized  Difference Vegetortion Index
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 );�)o \�(\ �1@8� ��"3�l/^��	��� +������ �������
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 )��)o\o(\�! : �1@8� ��"3�l/^))8;������ �9����'� t�� ��N� +�(    �.� �(�.�$ #.�"� � �.�� +�( ��.��%       (
? : e���NDVI �(��$ #�"� ������� +�%))8���t�� ��N� +�(  (g : �% �@���� �9�� ��"3�RGB : (4,6,7)

�% &�'( Vv��� ������� +�% �(��$ #�"�))8���C��� *@� +�((
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 );�)o \^(\ �1@8� ��"3��/����� ������� ��	C(E +��8� +�(�
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[VXVWV. VW V�1	�(� ��1%� (+�8�

�@8�   �.% �.� D��% I�@	 �M �� +�% �@���� �9�� ����3� ���� ��	 &�� &
�N1� +���% +�(

�� &�'( *�� �%"2 � S�1@8� {��1� ����%H�����@8� �21f� +�( +���% +�(l/^ /o/^ ��/���18( .

 �1@8� H���� I�G� �"�� �%)l/^\�/�\o/^ ( );� �
 ��)o\r (   Vv�.�� /�.� &�� &

 ��6� *��

���� �% &�'(���� +�
 �� �Mv��� � ��N� t�� �% � C(E +�(��8� � ��� +�( ��18( ��� +�(

�� C(E +�(��8� �0�5 �!����%�� ��6� C��� ���"j t�� �% � ��(
 .

 );�)o \r .( �% �1@8� +���% H���� D )j�B ��"3�)l/^\�/� \o/^(RGB :
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[VXVWV. VXV�f
6Y� g	6��E ��Z� ���)PCA(

�N!p� *�!��E �1� I�@	 �M �� �
 �2j +�(��;% �% D��% �5���.� =�h� �1���� c�� +��$ .  +�.%

���� �������     �%�.f1� +�(�.��% D �.�� +�.()� /o /^ �l (        +�
 Vv�.�� ���.���� �".i�� �.% �

���� +�(���% C(E +��8� +�()� /� /o �^ (��15�$ ��0 &
�N1� 
�"� .  �(�.��% C� D &
�N1� )�!


�� *�� � C��% �"� �� ��
 ���% );�  +�(��.8� +��$�� D +��$"2	 �"i�� �% � I�� �!�B �


 +�(���% /C(Em�� #(�� ��	 �
 � C(E ��8� +�
 Vv��� ������� +�% ��J� =��
 �!�B �
 �

 ���% ��� +������ +��$��l�� <�B .

  c�� +��$��.;% D �2j�B &R�� ��
�M� �% w"%�� {��1�PCA     �
 �.�� Vv�.�� ���.���� +�.%

 I��	)o\o (�� &�� &
��E .     �.N!p� &R.�� ��
�.M� �9.6��'� �� �"��� I��	 ��E ��
� �% ��	"� �%

�� =���F �2j +�(���% �% w"%�� �N�� � �@G� ��
�M� C15�$ �i� �
 �% � ���%l �^�h�1�  �.� +

�%���� +�
 Vv��� ?"2 � A�;N� 
"'� �("� �" � C(Y �% t��
  � C.� W.�"� ��� +�(  �.N!p

�� �2j . );�)o\l ()8;�� �% Vv��� �� +�"v �% ����
 C� �% �("$ ef6� t�� &��� +�(

���� +�
 �B"� &������ ��� +�(����% . ).8;�� �
"% &��� )�!
      a�.�7� �.% w�.@�� �
 *.�� �.(

 +�(���% &R�� ��
�M� �% w"%�� +�@	l �^�����	 /���%   �.��% +�.% ��7� C� ��l   �.!� /�.@G�

 ���% +�%^�� �N�����%.

	 I��)o\�(\�% �2j �N!p� *�!��E D )j�B &R�� ��
�M� +�(���% +�% �1���� c��)� /o /^ /l(

 ���& ���' ���( ���)Eigenvectors
^]�ooo/[l[lml]/[�[m[l�/[m�l��l/[PC 1
[�m�m^/[\m]���[/[\[[[[�l/[]^^^�^/[PC 2
^m]o^l/[[���om/[\�ooo[�/[\[[rl��/[ \PC 3
r[^�ml/[r���o�/[ \oomom[/[�lo]ll/[\PC 4
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 );�)o \l .(�2j �N!p� *�!��E D )j�B =���F �2j �N!p� �% w"%�� ��"3�
�1���� c�� �% +�(���% +�%)� /o /^/l(



=���F )35 : a�J!� ��h����
 �
�"���1!E ������� ��	 D��% I�@	 �M ��+�(                                   �!��������(

٥٧

� A�;N� � ������� +�% �2j �N!p� *�!��E {��1����   �.� �.P�E �% V%� � *�� C(E +��8� +�(

C� �� a��N� C� �% �5���� =�h� /�6$ ��Y z�% +��1'80 �
   +�(���% �% w"%�� &R�� �
�% ��
�M� ��%

� ���� ��0 �i��� �18��%��15�$ . I��	)o\^ ( ��"3� �)o\� (��6�   �.N!p� �
".% H���� &��(


;N� � ������� +�% =���F �2j�� C(E +��8� +������ +�
 Vv��� A����%.

 I��	)o\o(\�% �2j �N!p� *�!��E D )j�B &R�� ��
�M� +�(���% +�% �1���� c��)� /� /o /^(

�� &�(�6� ���" ��'(�N!p� *�!��E c�� D &
�N1� 
"� �% w"%�� ��"���1!E Vv��� /�2j +�(

����C(E +�(��8� � ��� +�(       c�� �.% �@.8� +�1.6�% �".L� �.% � �%".� �.% � �
   �.2@0 +�.(

�� ���������� .�����$
 x"� &�(�6� +�% I�B   �.�"9% �.B� �.6M� A� �
 �(+    D A.� �.( �.�

�����$
 �% w"%�� Vv������� ���y"� �"dB D �� �Mv��� *�� � �21f� +�(   �
 �.( �.% w"%�� +�(

�����$
 x"��� &��% �(t�� �% ���% �.��$�	 +�(    S
�.h� �.��E�
 #��.'� �.% +   ����.3� D &
�N1.�

�� �9�� �@����C��% /
"� _0� ��N� ��"�   =��.�F �2.j �N!p� �% *��0 t�� ��31� �% �� H����

 �% w"%��)l\^\o\�(PCA �% w"%�� =���F �2j �N!p� �% *@� t�� /)^\o\�\�(PCA �%E t�� �

 �1@8� ���% �%�/o )'� =�h� �% �Inverse +��"3� ����� �
 /) );�o\] (�� ���% Vv��� �� ��E

�$R�� +�
 �E �21f��� ��D ��� �% ���(����%:

�()8;�� �% Vv��� t�� ��"�� +�( =���� +�
 Vv������ +�(

m()8;�� �% Vv��� t�� *@� +�( =���� +�
 Vv���C(E +��8� +�(

�()8;�� �% Vv��� t�� 
�D +�( =���� ���y"� +�
 Vv��� ��� +�(C(E +��8� �

 ���' ���( ���* ���)Eigenvectors
l�]l^�/[��lrlr/[^^����/[ml���o/[PC 1
^^r�o[/[ \m[]]][/[\^^llro/[^l][o�/[PC 2
�r^^]�/[]m��m�/[\[�]o^r/[[r]]m]/[ \PC 3
�]r][r/[[�]m^[/[\r�mmlo/[ \lrolm�/[PC 4
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 );�)o \�(\�2j �N!p� *�!��E D )j�B =���F �2j �N!p� �% w"%�� ��"3�
�1���� c�� �% +�(���% +�%)� /� /o�^(
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 );�)o \](\  �% �@���� �9�� ��"3�)4/3PC4(1345), PC4(1457), (RGB :
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[VXVWVWV (+�8� �()���nASTER�(�6E �+���4C �"I4� �);"	���1  ��#4� ������)

&�"(�� ����3� /�� &�(�6� *�� )@0 #f% �
 ���" ��'( +ETM+     � ���.���� �.% �
�.0 �.���

���� D �(��$ e�f6����� )G� �%�6� +�()�8�����( � �(��8� �� ��� ��%E +�( �
 C(E +�(

���"���1!E x"� A�;N� � e�f6� ����"� _@ !�% � ����%� �( ���.� D A� �( ��   �.3��� +�.(

�� &��%  C1.�
 )�!�% �1� ����3� �!� /��
 ��("f� � ���%�o   &
��.4� �
 ���.�7v �.��%  +�.(

�% �8�v��s���1;! g"� H���� � ��� ����3� �% �8��M� �
 A�ETM+ D ���  &�.�% �N�v ���%

������"� � ��2%�0 D /���%
"% �
�"��% +�16�% +�(���� x"� ������� ��;� � &  � ��"�.��1!E +�(

V�0
 a�"j �% *���K*	 � ���� :(�5 +�� ����E] /�"� :������o .[ �
 �� )�!
 C� �% �1� ����3�

 +���% &
��4��VNIRA�;N� D �h�1� �
 � �16�% �N�v +�(���% D  �.N�v +���.�m   *.�� +��z�.%

 ����3� �% �@8�ETM+� �
�"��%����� �

 *�'� �% �
�0 �h�1� �
 ����%C(E +�( ��"���1!E �


 � ���"$ /�����U /����'( )G� �9��;� D ...
"% ��("� .     �
 ).�!
 �.% D�.% �1.� ����3� C��P'(

 +���% &
��4� �
"%�SWIR���� A�;N� ����"�  D � �.�2� � ��1;'� /����!"K�� )G� ��� +�(

��������( +�(���N!"� �2�8�  �.��
 �����U � ���"!E �"P'( +]Moghtaderi et al, 2006 .[ �


c�� {��1� ��
�� &�� &
��E D��% I�@	 �M �� �1� ��"3� cD
�� ��	 �15� ��;% +�( .

[VXVWVWV.V;"	��(�6E �+���4C�D6�#� ��� ��#4� �9	�+F�E ���

����/����!"K�� �;�2�U�E ��D e��� +�(   �.� �.�;�
 � �.�D"!�( /��2�  ��.��%]   /�".� :��.�

���o .[�N!p� *�!��E c�� D �!�B �
 �
 ��D C� ������� +�% �%�f1� �2j +�()�1���� ( &
�N1�

�� &��.

1- visible near infrared
2- spectral resolution
3- short wave infrared
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V�� �6�] :6��E �� ���
���	�
6Y� g����Z��[���)�+ �PCA (1,3,5,6)

���� D �;� ��2� �;���h�E D��� +�(�� �;�2�U�E �"���1!E e    ��D ���.���� �.�	 �.��%

�� &
�N1� ���� C� D �"��� . +�(���% �
 #%��D�% � ?�	 C��16�% +�
 H���� �% ��2� ����^ �

r�� �1� ��"3� ���%] /��"2%���l [    �
 &�.� +��E
�.$ &R.�� ��
�M� �% w"%�� {��1� �% �	"� �% �

 I��	)o\r (�� &�(�6� �� 
"�       H.���� �.;�2�U�E �"�.��1!E ���.���� +�.% =���F �2j �N!p�

�� );� �
 *�� �N!p� C� �% w"%�� ��"3� �� ���%)o\�[ (�� &�� &

 ��6�.

 I��	)o\^(\�% �2j �N!p� *�!��E D )j�B &R�� ��
�M� +�(���% +�% �1���� c��)� /� /^ /r(

V �6�]M� :6��E �� ���
���	�
6Y� g����Z��^���)�+ �PCA (4,5,6,7,8,9)

 );� �% �	"� �%)o\�� (�� �;�2�U�E �"���1!E ������� +�% &
�N1� *�� ���"!E ���� D �"�

 
"'�]Rowan et al. 2006 .[����      C��1.6�% +�
 �.��"!E ).G� �
 =".����"!E +��.8�����( +�(

 ���% �
 �N�v ?�	� �N�v &
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1- Spatial relationship
2- Log-linear
3- Bayesian
4- Binary
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1- Prior Probability
2- Posterior Probability
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1- Decision-making support                                                    6- Great Basin
2- Cheng                                                                                  7- Baguio
3- Creater 8- Aravalli province
4- Nova Scotia                                 9- Benguet province 
5- Nevada      10- British Columbia
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1- Odds
2- Sufficiency ratio
3- Necessity ratio
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1- Logit
2- Strength
3- Studentized contrast
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1- Conditional independence
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1- Null hypothesis
2- Chi-square
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1- Multi-class
2- Reclassification
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1- Fuzzy set theory
2- Degree of certainty of membership
3- Subjective
4- Membership function
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1- Zimmermann
2- An et al
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1- Fuzzy algebraic product
2- Blended
3- Decreasive effect
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1- Fuzzy algebraic sum
2- Increasive effect
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