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1. Resampling 
2. Nearest neighborhood 
3. Multi Temporal images 
4. Dark Object Subtraction 
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��=(
t2 �:� Q�� �
��(. Y��� +�	�:  

	
<G( 1T�$( =  1�B* ?���  �R�=� Q�� �
��=( 
50- �R�� Y�� �
��( 1�B* ?��� 60 =10-  

2.3.2 .�
	�5 ��'H I1	� F�	��6  
 �5�Z )�<* WX�� 1T�$( ?�� +�	=�   F=�(

 �5�==Z )==�<* �� 	=='(1==��4   8��$9==:��==:� � 
�==�  H==0�<(+�	==�  F==� �==$� [R9==X� +��==:����

      ����=� )=A� �� �5�=Z )=�<* H
H=� _�B�0�
      k=� 1=/�	@7 qn=3 H=0�� � k=� M
�U0 U�	4

) U=�	4 H0�� (  8��$9=:� <=�� )Singh, 1989 .(  F=
� ��
D� ?��  i<�	� �5�Z )�<* WX�� �Ur� #�<%

 �� D�����  D�( #��$9��� �<�   WX�=� `�: �
    )=�<* WX�=� �� D=
<0�, �5�Z )�<*  �5�=Z

 D.���� 	�7 <�� .Y��� +�	�: 
 1T�$(NDVI  =NDVI Q�� �
��( ) �R�=� 4/0 -( - 

NDVI Y�� �
��( )�R�� 3/0 - =(1/0 - 

3.3.2 ./K �& ,�$L�  �3� �	
)PCA(7  
     �H=��� 	9=6� 	
<=G( M=
 �� �$� `0�
��� Dm	5

 	
<G(����O �:� #�pR��     D=7 �=��� H=5�<X +	(
8H
H* +�
<Z �<X  F�m � �:� 	
<G( �� 	96� +�5

   b=:��� D=�.�E� +�	� +	
<G(  �=:�(Noori, 2004) .

                                                 
5. Image differencing 
6. NDVI differencing 
7. Principal Components Analysis 
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}��  H
�</ F
	(PCA �=�3 �  }7�	=9� � +��C   F9X�=:
8H
H* #�pR��     �� k=@9A� +�5H=0�� �� �<=3<� +�5
 �
 H0�� +��H�( =$.V�O   �=:� 	=9�7 . D=�   �(��=�pPCA 

   8��� �� H=z�� #�=pR�� [n=P +�	�   8��<5�=� +�=5  +�
 ���� �===0���	/ �	���===7(Noori, 2004) . ��8��  +�	===�

 D==� 	=='( +��==:��B�C<==�� PCA ���� �<==3� :1. 
      ��	=4 8��=: 1=
�/ M=
 �� �� ��=�� H�m �
 �� 	
��G(

H==5� `�==: �PCA  M==m<7 +�U==3� � �<==� Q�==r0�
 U.�0C 	'( #�pR�� +�	� 	
��G( <=�� .2. PCA   	=5

�<� Q�r0� D0�Z�H3 �
��(� 	
<G( `�: PCA   D=
<0�,
 a
	$( D.�� ��<�� .��  F=
�  D=�.�E�   �H=9��PCA  	=5 

�
��( D0�Z�H3  D�:��� �=:� 8H� . D=�  +�<=�  D=7 �� 
Y�H3 1 H%��   D=$.V� `0�=
���  +�=5   k=@9A�PCA 
1%�P ��  �H�r�:TM � ETM+ Dz��� 8H�  �:�.  

D�BE1 .BF�� G9�
��� @4AH� '�&  ()*+�PCA �� 8F�I B�6�$� TM  �ETM+  

 PCA1 PCA2 PCA3 PCA4 PCA5 PCA6 
)1988( TM 97/98  57/0 28/0 11/0 03/0 006/0  

ETM+)2007(  73/99 14/0 07/0 03/0 008/0 03/0 

  

�� D3<( D� DB�
� F
	96�  #�=pR�� ��  	=5 �� 
�� 8H�r�: �� $.V� OY��  8	=X�  8H=�   ��=:�  D=� 

F�5  D$.V� 1.�  +�=5 Y�� � Q�� ��  F=
�  D=�.�E� 
 +�	�)
�*  	'(8��$9:� H�H0.   `�=:PCA Y�� 

� Q�� Q�� �
��( D� b(	(  ��PCA Y�� � Q�� �
��( 
Y�� a
	$( 8H�  �:�.  

4.3.2. /K �& ,�$L� O�	#�� �	
 )CCA(1  
CCA   ��===B�� D===7 �===:� 1
H===�( ?�� M===


MB$(  +	
n*	96�   _R=7 F=�   D=� �� �=5  @=:�O 
 D=0<�0 �==� }5�	==/ �==��<�C +�==5 ���C . 	==5==$.V�O 

D� �.�<9�   D=� ���0 +	9�7 `0�
��� +Hp�G( �<�
  �@=%� +�5H0������ . =
Ur(O  D=$.V�    �/��=�9� +�=5

+�	==�  <7 `
	(�==� w�	A9==:��  �P�<==0 �� `0�==
��
 8��$9:� �@%� 	
<G( �� ���<�C��  <=�� .  1
H=�(

D==� �==:�  F==
� �� 8H==�C���� 8��  �@==%� +�==5�<��
�==�3 _R==7 D==7 �==:� ���  �C �� �==��<�C +�==5

D� 8H� MB$( ��<X   H=0�)Kettenring, 1971 .(  F=
�
H�(
F� `0�
��� ���0 1  � �:R7����  �� �:R7
 D�
	96�HP F �� H0�:� . �� ���0 F
�E���O   	=
�

�� 8��� ��60 �<� )E���O 2(:  

)2(  A

W

∂
∂

2

2  

 �� D==7==E���O  |�==�A
2∂ F==� `0�==
���  � �==:R7

                                                 
1. Canonical components analysis 

W
2∂  `0�
������� �:� �:R7.  

+�	� D�     �9=�
�� �1
H=�( `
	(�=� ����C �:�
    1=P �=� 8v=
� +�5���	� � 8v
� 	
��N� =.����O   	=
�

D� H
C �:� )E���O 3(:  
)3(  

A W( )D−λ =∑ ∑ 0  
 �� D==7==E���O  �|�==�A∑ F==� `
	(�==� �==:R7�

∑W 	(��
 `����  ��:R7λ   +	=E4 `
	(��
 �D  �=:� 8v
� +�5���	� (Boyd et al., 1983) . ��

 U0 ?�� F
�CCA  �
��( 	5D0�Z�H3 D�(  H=�  �
 	
<G( `�:CCA  a
	$( D.�� �� D
<0�,�H.  

5.3.2 . P�8<� F�	��)KT(2  
 �=:� 8��: �EX 1
H�( g<0 M
 \7H@�( 1
H�( .

 ?�� �� D��6� ?�� F
� �0���
Ur(O $.V�O    �@=%�
�:� .1
H�( 	2
� [RX	�  +�	� H
�� 1
H�( F
� ��5
8���    D=� +�	���=7 	=5 � 8H�r�: g<0 	5 +�5   �<=�

�<� F�( ��	r( � D0�Z�H3 .   	='( +��=:��B�C
 �U3 D: _�:�	������
� #�<% ��<�� � +U�: �

��  �	=Z .   8��� +�	=� \7H@=�( 1
H=�(   +�=5TM 
U�: ��
����� 1��p D: 1���   ��=:� �=�<�� � +

�� �.�P 8��� +�	� 1
H�( F
� D7  +�5ETM+   8�R=p
 �</ 1��p D: 	�3     U=0 	=2
� 1=��p����  �=� �=�� � 

 D� D3<(�	96�  ��<�D:  � +U�: ��
����� 1��p

                                                 
2. Tasscap differencing 
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 �� �� ��<������ 8��$9:�  8H=�  F=
� �� � )5�v=* 
   8�<=� 	='( +��=:��B�C +���� 1��p D: F
�  H=0� 

(Kauth & Thomas, 1976) .  

6.3.2 .K�$	:� ����� ������)CVA(1  
U.�0C        	
<=G( H=0�� �� D=7 ���=2�5 	='( +���	=�

)D==�   U==�	4 ����==� � U==�	4 +�5H==0�� Y�==�� ��<==�p
M
�U0 (  8��$9=:� ��:� _	9:� �� �
��( 	5 +�	�

�� �<� . �=� ��r
� �3�	X g<0 �� ?�� F
�  H=�7 :
1.  D7 �$� 	'( ���	�+�	� �( Y�� �
��( �� 	'( 

�� k%<( �� Q�� H�7 .2.  D7 	'( �Z�U� D=�  +���
 F�( a
	� �� 1�B* 	5 @=%�/O    F=� �=:H@4�

 D=� � �
��90� i�N0  E=:��O    	='( +�=o/n   +H=��
�� D�:��� �<� .1B�2    F=�( �=B/�	Z )
��0

  � 	='( ��3 1B=�3     F=�( �=B/�	Z )
�=�0
 _�:�	� 	'( �Z�U�E���O 4 �� ��60 �� H5�.  

  
8,�2. ���./ � E �� �,�J��K '��9  

   

 8,�3.  ���./ �K�L� �� �,�J��K '��9  

                                                 
1. Change Vector Analysis 

)4(   
magnitude

(date band dateband ) (date band dateband )

=

− + −2 22 1 1 1 2 2 1 2  

7.3.2 .,:	��� Q��#� 

 }9
�<==2.� �� +��=��   �� �	
<==G( +��==:��B�C +�=5
}9
�<2.� 1�4   D9=:� �� �<=3<� +�5    � 	=�3 +�=5

1
H�( )�� �	
<G( 1T�$( D@�3(...  H=����0 �  q�=A90�
D0�9==:C  +�	==� �==5U
�==�9� 	=='( a��==�� F9X�==: 

)�65�7 � �6
�U/� (�:� 	'( ��H� �� )Fung & 

Ledrew, 1988 .(  D0�9=:C q�=A90� +�	� ��|<���   �� �=5
 �=� 8��$9:� ?�� ��  �<=� )Yool et al., 1997 :(1. 

�==EX � �<==��C H==�
�	/y 2. ?��  +��==�C . F==
� ��
?�� �� D�.�E�    =:�	� D=7 +���C   M=
 q�=A90� _�

    8��$9=:� ��=:� F20�=� �� b=:��� ���� [�	�0�  
H� . ���, +HP�� 	5 �� ��Hp� ��� DB�
� +�	�  ��<�

 ?�� �����H0�9:�    �=� 8��$9=:� ��	=7  �<=�  .  +�	=�
���H0�9:� ��	7 )Y��	0 +��:( 8���  =E��� �� �5O   	=
�
 8��$9:��H )E���O 5(:  

)5(  iX X
Z

S
−=  

 ��E���O �</     �1=�B* 	=5 +�H=p ��H=N�X 

1�B* F20�� ��5S 1�B* ���� [�	�0� � �5Z 
 ��HN����H0�9:�  	'9� 8H� �=:� .��    +�	=� ��=
��0

 F
	=9�� F�( C �D0�9=:   F20�=� �� [�	=�0�   +�=5
 k@9A���  1�41± �5/1±�2± � ....�:�	�   � H�

 D0�9:C F
	9��+�	� 	'( a���� F�( )  �=6
�U/�
�65�7 � (WA6� 	'( ��H� � �H.  

8.3.2 .ST� ������2  
 ��� +�	� �4� ���C	�D� L
�90 �:� D� � 8H�C   ��=7

}�G( +�	� L
�90 F
� ��	�  +	Z  �=:� +��	=T .
Y<���   �=4� �1��� �4� ���C	� �
�5	9����* F
	(

173H.<( �4� �  8H=��74  �=4� � 8��$9=:�  8H=��75  �
�==*�7 b
	==T6 H�9==�5 )Lu et al., 2004 .( 	==h0 ��

��0 �@7 �4� �#|��9P� +�<e(   ��<=X ���� H0�<(

                                                 
2. Accuracy assessment 
3. Overall accuracy 
4. Producer's Accuracy 
5. User's Accuracy 
6. Kappa Coefficient 
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 +�	�DN�� L
�90 ���
��� H��� +H�� .�	m   F=
� �� D7
1��4 `0�� )N0 WX�� �:� D3<( .   �� 1=7 �=4�

     	=� }=�N( �=EX `
	(�=� �@%� 	E4 	%��p ��3
1�B* 17 ��H�(  �5_�:�	� E���O   =� 	=
� D  �=:�

�� H
C)Alavi Panah, 2005( )E���O 6(:  

)6(  iiOA P
N

= ∑
1

  

DE��� F
� ��  
OA = �4��@7  

N =1�B* ��H�( �6
���C +�5  

∑ iip =�EX `
	(�� �@%� 	E4 	%��p ��3  
D�  1.���	
�+�5 	� 8����     �� ��=�.�; �1=7 �=4�

 +�5��7�	3�
 � D7�
�N�O DN�� �4�    ��<=� +H=��
�� 8��$9:� �*�7 WX�� �� ��:� D3<( �<� .  �<=m

1�B* �*�7 WX�� DN�� �:���0 +�5   8H=� +H��
�� ��	4 	h0H� �� H5� .  �� �=*�7 WX�� =E���O   	=
�

�� D�:���  �<=� Bonyad & Haji Ghadri, 2007)(. 

)E���O 7(:  

)7(  o c

c

p p
Kappa

p
−= ×

−
100

1
  

 �� D7E���O |��  
po = �9:��8H5�6�  8H�  
pc =��h90� ��<� a/�<(  

H.<( �4�  �� 1�B* M
 DB�
� Y��9P� 8H��7
D:R7 	
<G(   F=�� +�� �� _R7 ���5 �� +H��

 �4� � �	2� ��	4 8��$9=:�  8H=��7   D=B�
� Y�=�9P� �
 +�� �� WA6� _R7 M
 _R7 ���5 �� F��

 	
<G( +�� 	�DN��   �	2� ��	4 8H� +H���:�  D7
 �������   �=� D�=:��� 	
�   <=�H0 Bonyad & Haji 

Ghadri, 2007)(. )E���D +�5 8  �9(.  

)8(  
ta

UA
n

= ×
1

100  

�  

)9(  
ta

PA
ga

= ×100  

E��� �� D7D +�5 �</  
PA = _R==7 �==4� H==%�� a   �==4� +�	==�

8H��7H.<(  
ta =1�B* ��H�( DN�� u�% +�5  +H=��   8H=�

D� O.U��  _R7a  
ga =1�B* ��H�(  _R7 +�5a ���� ��4�� ��  

UA = _R7 �4� H%��a 	���7 �4� +�	�  

1n = 1==�B* ��H==�(   _R==7 +�==5a ��  ==r90O 
DN�� +H��  

3 .U/	�:  

+�	� ��B�C  �� �T��� +	���7 #�	'( +��: �<=P� 
D==�.�E� 8H==�  ��L�==*  	=='( +��==:��B�C M==�B(
 8��$9:��H .D�.�E� F
� ��  F20�� F�( �� `*

D6N0 �� ���� [�	�0� � D� +�5  �=:�    	=5 �� 8H=�C
��B�C M�B(  �	'( +��:D6N0 F
�  � ���H0�9:� �5

D0�9:C F9/	Z �� `�:   WA=6� k@9A� +�5 =� H
 D0�9:C F
	9�� D7+�	�  �� #�	'( F�( =NE��O 

D�.�E� 8H�  ��1±   D9=��� ��	=4 F20�� �� [�	�0� 
 �:� . ��65�7 #�	'( +���� a���� _�:� F
� 	�

 8H=� WA6� 	'( ��H� � �6
�U/�   �=:�. 0  L
�=9
M( ?�� M( �5  	
� s	� D��:�:  

1.3.  �/'D� F�	��  
  D=� D3<( �� D�.�E� F
� �� =���� ���    [R9=X� ��<=�

 H0�� �� 	
��G( �����   ��5H=0�� 	
�=: D� ���0 U�	4
D� L
�90 �:�  H0�� F
� �� 8H�C+�	�   #�	='( F�(
8��$9:� 8H� ��	4   �=/	Z) 1B=�4 .(  �=:�	� =6N0O 

D�  �=:�    F=
� �� 8H=�C 8��� ��=60 ?��     D=7 �=:�
 �� �6
�U/� #�	'( +���� a���� U�	4 H0�� 1T�$(

D9X�: ���� 	9��  �:�.  

  
8,�4 .;=9 ?'��$��,�- ���./ N 82�4/ B9�� ����� L��<  
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2.3 .�
	�5 ��'H I1	� F�	��  
 �� `*�(O 6N0O Y��	0 �5�Z )�<* WX��   8H=�

 �
��( �� ��1988  �2007 � =6N0O    WX�=� 1=T�$(
�5�Z )�<* Y��	0 8H� D�( 8H�    �=:�)  1B=�5 .(

6N0O D� �:�  �=� ��60 M�B( F
� �� 8H�C    D=7 H=5�
_R7 MB$( �� M�B( F
�  ��H�  D=� �	'(  �<=� 

     �	=�� �� a��=�� �=N/ � �=:� 8�	B0 1�p ��<X
	'( )�6
�U/� � �65�7 (�:� 8��� ��60 ��.  

 
8,�5 . ?;=9'��$��,�- ���./  N82�4/ OP�� 5�:Q �&��K  

3.3 . F�	��PCA  �CCA  
 �H9�� D�.�E� F
� ��PCA  �CCA   D=0�Z�H3 �
��( 	5

 D�:��� =�8H   �=:� .      F
	9=6� D=B�
� D=� D=3<( �=�
 �� �� 8H�r�: �� 	5 �� #�pR�� =$.V�O   8	=X� Y��

8H�  D� ��:�    D=$.V� 1=.� F=�5   �� Q�� � Y�� +�=5
 D�.�E� F
�+�	�    8��$9=:� 	='( +��:��B�C H=�H0 .

 `�:PCA  �CCA  D=� Q�� �
��( Q�� � Y��   b=(	(
�� PCA  �CCA  8H==� a==
	$( Y�� �
��==( Q�� � Y�� 
 �:� .D6N0 ���
��� D� +�5 �:� 8H�C ��60  8���  �=:� 

PCA2 � CCA2 D�      +�=*�7 b
	=T �=� b=(	(95/0 �
90/0 �� D�
�N� ��PCA1 � CCA1    +�=*�7 b
	=T ��
27/0 � 18/0  #�	'(��  �� 8���NE��O .�E�D�  8H=� 

 �:� 8��� ��60 	9�� ��)1B� +�5 6  �7.(  �F�=T ��
PCA2   a��=�� MB$( ��    ��H=� ��=65�7 #�	='(

��6
�U/� � #�	'(  �CCA2   a��=�� MB$( �� �N/
#�	'( ��H� �:� 8�	7 1�p 	9��. 

4.3 .P�8<� F�	�� )�/	!���(  
8��� +�	� \7H@�( 1
H�( +�5 TM  �ETM+   1��=�

 D: D� D3<( �� ��:� ��<�� � +U�: ��
����� 1��p
�	96�  ��<�3    �� �=�<�� � +U�=: ��
����� 1��p

��� ��� 8��$9:� 8H�  F
� ��)5�v*     1=��p D=: F=
�
8�<� 	'( +��:��B�C +����    �� 1=%�P L
�=90 D7 H0�

�C �:�	� ��60 �5 8��� �:�     1=��p +��=:��B�C D=7
�2�
U�:   � +	=9�� L
�=90 �
��( �� �� � +�	=�   F=�(

�:� 8�	7 Dz��� D9/�
	'( a���� )1B�8.( 

  
8,�6. ;=9?  82�4/PCA2 

 
8,�7. ;=9?  82�4/CCA2  

 
8,�8. ;=9?  R1B)	/ 82�4/)�T�
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