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� ������ �� � �!�	�"���� �#�� �$#�# %&'���" ����$ ��"# �(!)* +��," ����-" � �.��-&�.
0�#� 1# 0��234# 5!� 5�# ��6��#�7	 %&'� 61�� �� 8�9:*# �;#�# �� �<'	 �� ��� 1# %=,4 ��>

?���#� �@�A 0�B��< �(!)* +��," ����1�# �� C�'� �,�.> .�4-,D ����E	 6%>�F� 5�# �� #�DG
��9� C#', HI4 �� �$#�# ������ �� � �!�	 �#�� ����� 0�#J�K���L �#�M 0��234# ��'" .5�# ��

 �� �'<'" N�#�� 1# 0��234# �� O��3"'��#� 8�P!PE	 6����E	 5�# C�'� -�-< �� �<'	 �� 65!�
Q-" N!P" R�� 1# �#.�ErdasQ'"�� -& �S�'� .?>TA�& 1# 5!,U>�>�!L ��NDVI V�A 6

����)BI (�2D'" .!D��Y �Z@# �2D'" �4 ��Z@# ��>)PCA (���>-��� �B�� ��,� �� ����� C#',9
�[� )* �M� %�#.�# �#��[���L �#�M 0��234# ��'" �-, .\��� +�#'	 ���* 1#�)	� � �> ��>

�Z]<-,U C�)!3�� �#��� 5!&�" ��� �#)SVM ( 5�# �=!3� 5��3�� � ���L �#�M ����1�# ��'"
�� �� ����9',E" �)E9 �7)& �)ANN (���L �#�M �S�� " ��'" .�M� �� �#� C��� ^��3�

 
1[.��)	 0�B��#� �_'D'��'"';_ 0��L ��34# .Email:Rezmogh@yahoo.com 
2[� ��� 1# %=,4 0��L �����34#GIS.��)	 0�B��#� .
3[� ��� 1# %=,4 -&�# �4�,&��� �'=��#�GIS.
4[� ��� 1# %=,4 `�,&���GIS� I," aY ���& �M����=����bY �#.
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C�)!3�� �#��� 5!&�" ��� gJ���� h��$ �� igK/j�)E9 �7)& ��� �Gg���� h��$ �� i
Gk/j�"?> -&��`:� �� ���< 5!,U�" C��� �'A 1# #� �����" �2!* ��3�� �> ��� -,>�

SVM �'A 1# ��3�� ��#��� �" C���->�.

,����- ���� :�$#�# ������l�4-,D GlTA�& ��� V�A � �>�!L ��>�lANN lSVM 

/���� 

�7��>�#.�# 1# �"1 �� �m'" !P" 8�(D�I" �,!1 N�"1 R'Z9 � �S!���,� 1# 0��234# 65�
0��� � ��� 1# %=,4L!��0�#� 1# �>�0�#'>�" #��4# )'Z9�60�,�KnGg :Jj.(1# %=,4 

�� 8�9:*# �;#�# ��< �� ���%&'� 61���>��#�7	 �0��-P" �� %=,4 6�>�*!2�
]� %=,4 60�#� Q�7&# o',	 6C�'� C#1�# 68��23"�"'M� ��-��0-�>�"1 HI4 !�� 65 

1�#����)* +��," !(�]># 1# !p�� ����3�� � 0�'� �#��'A�� �4� 5!�	 �� �Z!�� � ��>�
������$#�# %&'� ��P"" a'S��'& Yan, 2003: 3).(M� 8�9:*# � ��"Y �'<�!6q
P@!�� � H>r \"�9 6R�B,!	��#�� �Z�!�"���� ���.�]E	 � �>!?L!���>�C:� 

��E3M#�6B,>���69�]3<#��..." �'�� ���-&�� .�>�LY 1# o#'�# %&'� HI4 5!"1 �
�!D�(���> ���S�# �� �]SM��> sZ3t" CY ���8��)9 0'P� �B�� 0��234# 1# 65!"1 

��9[C#', 8�9:*# ���� �"���� �#���.����> "[sZ3t 1# �!]># ��[0F�#�#��'A�� �4#.
�����> �#�� �2Z3t" �!�	 �� � ����� � %&'���$#�# �'<� ��#� �� �> R#-� �#�#� 
��#." �����-P"���> >,3S-.a�t3�# ��� �� u-> �(D�I" 0�#� ���> �� 4�`�3 �B3S� 
��#�.# �� �<'	 �� �5����� � %&'� 8�9:*# v#�t34# ���"1!0�#� 1# 5�>�1# %=,4 

�� ��� ��.� ���"��� -&��]>!D� 5! P	 \!1 8� ������� ��'" �� �>��#�� �#.�# �%
� )* �M�-,��" �Z]< 1# �� �4# �3��L 8�'@ ���� 1# C#'	�>�)E9 �7)& ��&�"!5
3�� �#���!��� R�� C�) )Foody, et. al, 2004: 1336(.
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w�"']9��� �>�� )* -,���3"#��� ��� �� �� ��3"#����� � O�S 	 O!" ?�1# �� �'&
����>��3"#����� �6O����>�SVM5�ANN6" #��# ��� R�� C#'	���� 51# �>

�LF��0�#� ���"Y ��>�]� 0��234# �>w#�!A# � -,,�O!,7	 �.< ��>� )* �3��L �#�M �-,�-�# .
�'x	�SVM N4'	 "3�#�!C#��7]> � O"�!Q�4 �� � -& ���,�Jjjj ;.<!��'" CY 8�
4����Q�4 �� z{4 ���L �#�M Jjjd#�� ��#�M 0��234# ��'" ��� 1# %=,4 �� 0��234# 

���L )Srivastava, et.al, 2012: 1251 .(SVM���'x	 �� ����L��!����"Y �k��#� 
� )* � �'<'" �#-9# � 53" 53A�,& �� �-,����E	 �0�#'>�" �#���&�" 0�L-!,���#� 

)Vapnik, 1999: 139 .(&�"!3�� �#��� 5!� )* C�)-,��# �� #� ���=�#-< HI4 O0-,,�
-(� -,U�G���� 8�'@!" #-< ?> 1# �,�-,� .

�7)& C',��	�>�)E9 �9',E" �S� �� !���"1 1# !�,�>��I" 	�(D�#� -,��" �6��� 
4�,��#���1 6��S4�,&�& �!]�DY����3��L ���#-�.�>� �A#�# 1#KgGj �'��" ��� 6

#���.=	 �ZP	 � �!0�#� \�>��>������ �� ��� 1# %=,4 �� )* 6-,��" C'L��'L -,��
$#�# %&'��1�4��7&Y 6��� CY -,��" � ��# �3��L ��� -&(Warner, 2005: 1208).

�)E9 �7)& ���,7	 !� )* O-,���3"#����� �" O�-&��)Lu & Weng, 2007: 823 .(
#���,��� 5!1'	 C�'� Q�"�� �� 1���|� +��0�#� � �>!?> � �S,U!# �� 5�1�4#-< ��� 5�

`:�� �>�IA 8�'@�]� 8�'@ �L!��.#�#.<# 1# ��� 5�	�)4�P" 0��4 ���R��
C���7�	 �>!+M#� �� �� 0-& \��3A�4 �)&!C��� ��3A�4 ��>�)E9 ��!_'D'�7�C�S�# 
-��#� .?�"�	�}� 5!�� 6C��� �2�C��� 1# 8�9:*# ����>��S]> ��� ����� C#',9�C�#� �

�> �� C1������ 1# O�" �>��� � -&��0�#� �� C��� �4�� �)4�P" �'~,"�>����� �1#
ZA#� ��7Z]9 +��	�" 0��234# C��� �� �'&�4 �� 0-& �)4�P" �4�� 0�Ap���C��� ��>�

���� C#',9 �P	 �7)&�-<�" Q�4�# -��'& )Atkinson, et.al, 1997: 700 .(�!�!�,
�" C��� q! P	� )* ->���� 1# 0��234# �� ����E	 �-,�#� �	��23" ^��3� 0-& ��� ��> �;#�# 

5- Suport Vector Machine 
6- Artificial Neural Network 
7- Statistical Learning Theory 
8- N-Dimentional 



Kcc �������"���� � �!�#�e< ��>�F� [ �]Z9 6�.�� 0��]&fJ

"��]��# �� -� P	 �I�#� 5!1 8� �����4# �3��L 8�'@ )Brian.et.al, 2011: 549(.
����>�� )* -,��&�" !3�� �#��� 5!)E9 �7)& 6C�)�� )* �� #� Q�]3r# ���#-r �-,��
r#'��Zr�4 �Koh Tao �	 �����E	 1# 0��234# �� -,Z��ASTER� " ��'" �� -��#� �#�M �S
# ���3� 5!4� �=!)E9 �7)& ��� �� �� -�-�&�" �!3�� �#��� 5!C�) C#-,U	��2	 �1#

Z� �M� ��PD�-��#-� )Nitze, et.al, 2012 :35(.9#�1 8p'EP" o'���&� �� #� �>�
� )* ��'" #�����-,��#�� � -��#� �#�M �#���� �'~," 5�>�SVM 6ANN 6RF �

MLC� " ��'" #� �# �� � -��#� �#�M �S�3� 5!4� �=!��� �� -�-SVM�	p�� �M� 1# �
��� �� �)S��>����4# �#��'A�� �B) .Srivastava et.al, 2012: 1263 (�'BD# �4�?3

ANN 6SVM�MLC� " ��'" #� �# �� � 0�#� �#�M �S�3� 5!4� �=!�M� �� -�- ���
ANN�4# �3�!� �B�� ��� �� �� �)S� )Srivastava et al, 2009: 7(.\�����> 

#�� �'<'"���� SVM� )* �� #� -,��0�#� � �>�# �� � -,3S� ����3� 5!4� �=!�� -�-
 \��� RBF5��3��#�� \��� �� )* -,��0�#� " �>�-&�� .# 1# u->�� �(D�I" 5!� " .��S

\��� ��7Z]9 �M��>�sZ3t" SVM3� �!4��� �=[�#���� �� �M� 5ANN �� 
� )*-,������� �$#�# ��'@ �$'r �4�p�� ��U�"�-&�� # �� ���1# �'~," 5��E	��

0�#'>�"#��4-,D G�4# 0-& 0��234# .

/0��1� �
(� ������ 

��Y �$'r��'@ .��U�)1 1#��$'r��>����"��# �U�!�(��� a',< �]SM ���C�34# 
���bY�C�= M�&���#� �#�M .#�0��-P" 5�7�1 1# ��$'r��>��'@ ��U�-4 �4� p�� �� 
'Z9�#�#� C��3r�S" ���-r njn�!" �3"'Z9�2	�# 0��-P" � +����!5ndJk �KfJf �3" 
�"�-&� .1# 0��234# �� �$'r 0��-P"DEM ASTER9+�#'	 1# 0��234# �� Arc Hydro 

��L v#�t34#��4# 0- )\7&K.(

9- Advanced Spaceborne Thermal Emission and Reflection Radiometer Digital Elevation 
Model 
 



��� �S�� "�� � v#�t34# �� C�)!3�� �#��� 5!&�" � �)E9 �7)& ��> ��>... �Kck 

�*2)�(�5�6��7��8
9: ��;<� � ����� 
� /0��1� �
(� /�1=� >�05(� 

?�
 � ��(��%

#�������� �� � v#�t34# �&'� �$#�# %�'E	 1# ��4-,D �G)OLI/TIR10 ( �� �'��"
Kjp'< �Q�4 JjKn�4# 0-& 0��234# ."'M� Q-" 1#�9�2	�# �.��4 \S7!� �� �34#nj

-& 0��234# ��'E	 �7!�#�L'�'	 H!PE	 � �$'r v#�t34# �#�� ��3"R�� C'U �@�A �#.�#�
#�����E	 �1#��� ��KJ�!3��4-,D G�� �� Kc�!�']� ��L!���-=" KK0-& �'<� -�#

#�� #�D 6��#-��� �M� !A�� �3��Q'"�� �>�PE	 �'<'" !TA�& � 8�P�>�L!>����
R���>�#.�#�Erdas Model Maker  �ENVI Band Math �"����'��S�-&.R�� �#.�#

PCI Geomatica #���PE	 !4-,> H����L �#�M 0��234# ��'" .?>,U!R�� 1# 5�#.�#

 
10- Operational Land Imager/Thermal Infrared Sensor 
11- Resample 
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Arc GIS #����!%1#����0�#� (	 � �>!!1# 6�$'r o�2	�# � �r�S" 5R���#.�#Arc 

Hydro #�� �R�� 1# 6�$'r 0��-P" v#�t34# �#.�#ENVI#�� �� )* -,����E	 �� �
0�B34�GPS#�� ���7" �&#��� �Z(	 �� � !]�& 0��234# -.

#���PE	 R�=�# !�#� H��3"'�'E	 O��� 1# 0��234# ��'" �� �!���,��USGS 

EROS12 4#[& 0��23[< �� �4# 0-[;.!� 8�!%" �� �	[�9']=LDCM Cal/Val 
Algorithm Description $'	!�4# 0-& 0�#� H.PE	 ��!�2S]	Y H���D�!+��," �'<� \

�Y��-9 %>�� ��� 1# ��!\S7�>)Chavez, 1996: 1029 (-& 0��234# .#���PE	 !H
4-,>� P	 �� !1# �$�r q��E	�8�{4# �Jjjf4-,> �)�	 ��� 1# ��'E	 �'E	 �� ���

-& 0��234# .�&#��� ���>��0��< +*� 	 1# �� �>�Z@# �1# 0��234# �� GPS�I � �#����
��E	 �� �� -& 0->��" �'� 0-&��4-,D �G"!]� �IA C#.��!%1# �	�� O!\S7

"�D� -&�����E	 �� ��IA 8�{4# ��4-,> �� �� �)S� �&#���>�GPS � -�� 0->��" 
CY 1#�<����']� �� �>�Z(	 !]�1# 0��234# �� GPS" �&#��� �# 1# -�'&�V:" �� 5
PE	!� H[�&#��� `�4# ��>�# 1# \@�r �4� 5!���L �#�M �Z .# ���PE	 5!+*� 	 H
0��<�� �>&1'"Y �� � C#',9�#�� �PE	 !#�� � a�t3�# H���']� L!���� 1# �-=" �
�.��O�	��S]> 5�B�Kn-& 0��234# 'E	 ���IA �� ��" ��< !B��!8�(��" 5Kd df/j

�!PE	 \S7!-& H.#���� 1# !�#�L'�'	 \"#'9 C��� 5�3� �� !�#1 �� 8��2	 �=�_��# ��
4�!��� 1# C�3S>'� HI4 �� 0-Lambertian Reflectance Mode )Colby, 1991: 

535(-& 0��234# .# �(D�I" 5�# �����,&�� �<�� ���� " �,"#� NS� �#�� �IA NS� ��� 1
�!\S7CY �1�# � -& 0��234# �> �� �>G�!Ab �!-& 0� .?>,U!#�� 5�S2	 !�E� ���

-& 0��234# ��1 ��>-��� h!��	 1# � I," 1# �!D�# �A�,& .��>-��� h!��	 ��k6d�cq*�," 
���24 ��� �� �!��	 6-!�>-��� h�c6f�dL %&'�!>����	 �� � .)4 ��� �� !hf6n
6JL %&'� !>���Y q*�," � ."�M ��� �� ��Y ��� �� �	!S2	 \��M 0�!�E� ���'� .

����>���# �� �3�� ������ %>�F� 51 ��&�" ��-&��:

12- U.S. Geological Survey Earth Resources Observation and Science 
13- Nearest Neighbor 
14- Root mean Square



��� �S�� "�� � v#�t34# �� C�)!3�� �#��� 5!&�" � �)E9 �7)& ��> ��>... �Kcg 

�>-��� �#-(	 %>��:�>-��� �#-(	����& � )* �� 0-,,�-,��?� �'<� `�4#�� �	�5
B3S)]>��!5" a�t3�# �>-����	�9:*# \A#-	 �	 �'& ��!CY 5�'& ?� �> .�>-����d6f

�c� 1# !5g-��� )-���g-��� �G-�� 0�#� ���& (#�#��?��	�B3S)]> 5�?> �� �)S� 
D� -��'����� �� �>�SVM, ANND')M \��M �M� C#-,U ���� �4�!-"� .�=�Y 1#����

$# �>-��� �#-(	 �� �U �>" ����Z� �M� -&��!#.�# .�" %���� ���]>!-��� 1# N � �Z9 5
G)	�"��7���!O(-��� �g)#����>��# �(D�I" �4!`�� (u�@-& �~� .?>,U!1# 5

TA�&�>�*!2��2D'" ��>�Z@# �PCAKf�!� .��>-��� C#',9����� ���(" �-&.
# �� �3)D#�TA�& 1# 0��234# %>�F� 5�>�*!2�9�� �� �!�� )* �M� C-"Y 5-,��-&.

�>�!L %&'� TA�&Kc:NDVI���'* 0��3SL ����1�� �� 8�!@'EA �3S�1 ����.!� 

%&'� �>�!L 0��234# ��'" �#�M �3��L ���C#',9 �� 0-,,����Y�� ��p �>�!L %&'� 

�3A�,& 0-& �4# )Gandini, 2004: 169 .(#���#�'E	 �� TA�& 5��4-,D �G1#
>-�����f�d-& 0��234# )\7&f.(

���� V�A TA�&Kk:BI��(	 !!r#'� 5������#� ������ �.e	 �,"#�!!1# CY �K��	K+� 0�'�
 �I�#� 1#)J(" �)4�P" \��M�-&��)Roy, et.al, 1996: 726)(6)0��]& \7&d.(# ���5

�I�#�MIR -��� clIR -��� flR-��� d�B-��� J�4-,D �� G"�-&�� )\7&f.(

�I�#�)K(BI = {(MIR + R) – (IR + B)}/{(MIR + R) + (IR + B)} 

" \!ZP	��Z@# �2D:PCA1# �����> ���"Y -,U0�!e3" �4# �� �"C#'	 1# CY �#�� 

%>�� B3S)]>��!�>-��� 5��!S2	 �3�� 8�9:*# �� �� ���#'" �� ?=r ����1 1# 

8�9:*# �����?!3S> 0��234# �']� )Noori, et.al, 2008: 254.( 

�(	�`:� s�>����� 6u-> `�4# �� ��>�72	 � �'<'" !��7" O�'E	 �8�'@ �
"�L!# �� �� ��� P	 5!`:� 1# q�>������ �$#�# ��'I4 �� ��� � O)C�"1�4

 
15- Prncipal Component Analyse 
16- Normalize Difference Vegetation Index 
17- Bare Soil Index 
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"1!54�,&��"Y ��7KG6KgkJ (�� �k�� �<'	 �� `:� `:� �'<� �>)#�1�Y �9�# �� �5
��#-� �'<� � I," (�4# 0-& 0��234# �(D�I" ��'" � I," �� .?>,U!+]< 5��Y���']� �>�

&1'"Y�� )* �� -,����E	 0-& 8��~� �0�#'>�" �#��� � v#�t34# �'~," �� �>������ �
$#�#����$ � R1p �"�#���,� 6-&���(	 1# z� 5!!`:� 5�>������ �$#�# �R#-M# 6��
+]<��Y���']� �>�Z(	 !]���L �-.+]<��Y���']� �>�Z(	 !]��Zr�" �� �Zr�" �� �� 
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18- United State Geology of System 
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19- Logistic 
20- Multi Layer Perceptron 
21- Sigmoid 
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23- Support Vectors 
24- Penalty Parameter 
25- Bias 
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26- User Accuracy 
27- Produce Accuracy 
28- Overall Accuracy 
29- Kappa Coefficient 
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