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)z�c�Q�G�?�}�b2¥7³�†&g�M�� ( b) �Þ�î�²�î0¿*(���d�?�}0b�S�‚!Þ�Å��  

 

 
�W 21.  � ‚!Þ�Å�_�>�E�•0{ �)� �Ý�� ( a)- (c)�c�Þ�î�²�î0¿*(�)*(�?�}�b0i!l �[� 
�W 20( b)�_�>

�>�| �Q�M+´�M�•�| � : �_�e#ì�� ( a) �S�˜�I �Ø#ì
@�� ( b) �¸� î#ì
@>& 2019/11/20 10:48-

10:53>'�� ( c) �¸�î#ì
@>& 2019/11/20 10:22- 2019/11/21 9:48>'�� ( d) �Þ�î�²�î �Ù�†(Ô�[

�e#ì�K�S�¸�î#ì
@>& 2019/11/20 10:22- 2019/11/21 9:48>'��  
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�W 22.  � ‚!Þ�Å�[0{ ��K�S�¹�î�±�†0Ž�Ò�K�Z�“�}�€�S�S�˜�I�Ø#ì
@�\�¸�î#ì
@�b�ì(Ô�4>, #ì


@�V�b�X�Ð�c�¹�î�±�v�“�ì�I �†&g�M�� ( a) �ç�ô
–�º 11 �v 20 �¥�b0{ �)� �Ý>,�¸�î#ì


@�c 10:48 0{ ��\ �b�Ì�”�b0Ž�Ò)��Ý>, ( b) �ç�ô
–�º 11 �v 21 �¥�b0{ �)� �Ý���¸�î#ì


@�c 9:39 0{ ��\ �b�Ì�”�b0Ž�Ò)��Ý>, 

 

0b�}�€�S���G�b�N�I '2�Â�_�X�8�Z�c�
�Ò�‹�b1"8Ÿ�\�M�•�� �W 22 �c�
�Þ�î�²�î �Ù�†(Ô

�[&g�K�S�S�˜ � I �Ø#ì
@�\ �¸ � î#ì 
@�b�ì(Ô�4�†&g�K�
%·�‡6ë�[ �c9×�8�¸ � î �ö�@�“ �} �€

�Z�8�•�G�\�@�ƒ�?�•���I �}�_�
 11 �v 20 �¥�\ 11 �v 21 �¥�_0{ ��K�S�¹�î�±�Ì�”�†0Ž�Ò

�K�Z�v�
9×�8�¸�î�ö�@�“�}�€>&�W 21(c),(d)>'�
 
Ì0¿*(�_�|�•)Þ�~3É�K0{ ��[ �v4:�)

�_�¸�î�@�“�}�€�•�G�\�†&�1��K�S�� 

�è�V�b�|�: �_�
 %ò;ä�£�
� ‚ !Þ�Å�_�>�8�Z�b0{ ��[ �c�
)Þ�~3É�K0{ ��_�|�•�¹�î�±�b

0Ž�Ò�?�}�¸�î �†�“�•�G�\�_�B�Œ�K�S���  �] �b0{ ��†�‹�º�Ø�_���‹�K�
�Q�b6ë�_#Õ�L�S

�…�†�š�·�b�è���†0è�s�•�£���[ �6�•�� 

 

2>' /¨�Í SAR0Ž�Ò�_�|�•!F�£�ö�…�†�š�·�¹�î �±�Ë�î�«�_6õ�M�•�•/¡6ä$Î 

a)  +¬�·0Ž�Ò�©�«�¸�Ò�É�ß�º�±�–�É�b�S(� 

�G�€�r � [ �_�è0¦�K�S1�� j3M�ö �m�2�†)� �s3¸�s� 
 +¬�·0Ž�Ò�©�«�¸ �Ò�b�É�ß�º�±�–�É

�†�S(��M�•��+¬�·0Ž�Ò�©�«�¸�Ò�b�ö�•$×�^0Ž�Ò�Ç�ß�î�†�W 23 �_&g�M���G�b0Ž�Ò�Ç�ß

�î�_�"�W�Z�
75!O&É%Ê�@6ä$Î�K�SSAR�¸�î0Ž�Ò�¶�î�Ý>& RINC>'�†#Ý�8�S+¬�·0Ž�Ò�©�«

�¸�Ò�†�S(��M�•�� �è�W�[�c�
�›� �#.�_6õ�M�•0ò(ý�†3Ù�m�•�� 

 

>&Master image �\ Slave image>'  

�•0Ž�Ò�[�Q#Ý�M�•0Ž�Ò�¹�î�±�c�
�T�8�U>& ALOS>'�\�T�8�U 2 �•>& ALOS-2>'�_�š3U�I

�€�S PALSAR�>�|�g PALSAR-2 �[�v�“�I�€�S SAR�¹�î�±�[�6�•��!F�£�q�·�b�q$Î�ì�@

0{ ��I �€�S���œ'¼�_�c�
+«�ì$×�_ Sentinel- 1 '¼�b0Ž�Ò�v0è�s�
�w#Ý�^)��Ý�@�“�}�€

�S���œ�_�c�
 JVDN�[0Ž�Ò)��Ý�†
¶6ä�M�•���G�b�|�: �^+«�ì$×�^0Ž�Ò�_�>�8�Z�c�
�Q  
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�W 23.  +¬�·0Ž�Ò�©�«�¸�Ò�b�ö�•$×�^0Ž�Ò�Ç�ß�î 

 

#Ý�M�•�¹ � î �±�b0Ž�Ò�_�q4:�^0Ž�Ò�m�2�†#Ý�8�•�G�\ � \ �K�
 �² �N�K�v�G�b0Ž�Ò�m�2�_

�ö�Y�?�^�8�G�\�\�M�•�� PALSAR�¹�î�±�c�
�¾�¿7Á�µ�±�Û�b�å#ã�;�™�M�5�@�8�B�I�€

�S SIGMA-SAR�†#Ý�8�Z�
 l evel1.0 �¹�î�±�?�} Single Look Complex (SLC)#ì
@�_�š

�n�K�
0Ž�Ò�†/œ�:�� PALSAR-2 �¹�î�±�c�
 l evel1.1 �¹�î�±�†
°�m�K�
0Ž�Ò�†/œ�:�� 

 

>&/¨�Í364(�_�ö�Y�C�)*(�N�€�b0£'ì>' 

Master image �\ Slave image �†�v�“�K�S�Þ�î�²�î �<!·�U�‰�¥�b�«�¡�–�å�º0…�†� 

�L�\�ì � � �K�
 Master image �b�©�î�å�­�å�±�î�b�Æ�¡�­�Ý�†� �L�«�¡�–�å�º0…�[0b�}

�€�•/¨�Í �)*(�†�§�î�³�M�•���r�S�
�Q�b�)*(�?�}�©�î�å�­�å�±�î�r�[ �b�«�Û�å�º�Þ�å

�ª2¥7³�†�š3Q�M�•�G�\�_�|�~�
 Master image �\ Slave image �b�)*(�N�€�†�±�r�?�_

�N���M�•�� 

 

>&9×(­�Ø�Ð�µ�³�å�¢>' 

8Õ#ã�o�?>&1999>'�b9×(­�Ø�Ð�µ�³�å�¢�2�_�|�~�
 Slave image �† �§�È�Æ�¡�­�Ý�b(­

�Ø�[ Master image �b�)*(�_�œ�ƒ�O�G�t�S�u�b�”�Ç�•�å�š�n�€�X�†�N���M�•�� �G�G�[

�b�”�Ç�•�å�š�n�' �c 

 

x' = a1 + a2 x + a3 y + a4 xy 

y' = a5 + a6 x + a7 y + a8 xy 

 

�†#Ý�8�•�� �G�G�[�
 x, y �c slave image �b�Æ�¡�­�Ý�)*(�
 x', y'�c Master image �b�Æ

�¡�­�Ý�)*(�
 a1>| 8 �c�”�Ç�•�å�š�n�€�X�[�6�•�� 
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>&�Ü�§�å�É�Ü�å�¢>' 

�N���K�S�”�Ç�•�å�š�n�€�X�†#Ý�8�Z�
 slave image �†�Ü�§�å�É�Ü�å�¢�M�•���Ü�§�å

�É�Ü�å�¢�_�>�8�Z�c�
�n�U���«�É�Û�–�å/õ6ë�†#Ý�8�•�� 

 

>&�¸�î0Ž�Ò>' 

�¸�î � �#.�_�>�8�Z�c�
 

 

�IM = aM + ibM, �IS = aS + ibS  

�Iinterf = �IM �IS 
*  =  �� (aM aS +bMbS)/n + i  �� (aS bM – aM bS)/n 

 

�?�}�›�Æ�¡�­�Ý�b�Í�†0£'ì�M�•�� �G�G�[�
 a, b, �I�c SLC#ì
@�_�A(á�I�€�•��4Š�\.k

4Š�b�Í�
�>�|�g0
(ò�X�[�6�~�
�V�Ü�A�b * �c0
(ò
¹�z�†&g�M���r�S�
�Q�€�}�b�W�Ü�A

�b M, S �c�Q�€�R�€ master image �\ slave image �b�Í�[ �6�•�G�\�†&g�M��n �c�Ý�µ

�¡��#.�b)r�Æ�¡�­�Ý�X�[�6�•���r�S�
�G�b�¸�î� �#.�†��/œ�M�•�S�_�
�ƒ�N�?�^
°�U0…

�b4*�8�_�|�•�«�Ì�¡�º�Ý�©�Ç�º�†/õ�G�M�•�Ç�•�Ý�±�î>& Gatelli et al ., 1994 >'�†

4:#Ý�M�•�� 

 

>&�…�g�¹�î�±�†�Þ�î�²�î �Ù�†(Ô�_�š�n>' 

�•�©�«�¸�Ò�_�>�8�Z�c�
�¸�î#ì
@�_#'�€�•�…�g�B�(�b7V�d'¼�b�S�u�_�
�\ �u�…#.7T

�@
¶/²�K�Z�8�• 10m�Ó�µ�©�×�†9×�\ EGM96�ª�œ�–�»�Ô�¹�Ý�?�}0£'ì�I �€�•�ª�œ�–�»

9×�†2Š�K�œ�ƒ�O�Z�Ó�u�S�� 
Ç�/9×�¹ � î �±�†#Ý�8�• � � �G�€�} �c '¼)‹�Ø)� �Ø�b�¢�Ü�µ�»

�[�A(á�I�€�Z�8�•�S�u�
�Q�€�†�Þ�î�²�î �Ù�†(Ô�_�š�n�M�•�²0[�@�6�•���G�b0£'ì�_�>

�8�Z�c�
�Æ�¡�­�Ý�b�”�ª�Ð�«�)*(�_�P�Â�M�•/¨�Í�)*(�\�«�Û�å�º�Þ�å�ª6×�†�[���K�


�¢�Ü�µ�»�§�î � ³ �_� | �W�Z�…/²8� � \0{ � � )*( �@�M+´�M�•�œ�Ç�¼�¹�• � ”0…�†�N�� �M�• � �

�M+´�M�•�œ�Ç�¼�¹�• � ”0…�@�Ó�r�W�S�‹� 
 �N� � �K�S�)*( �@�Þ�î �² � î �s� [ �^ �8�?�†�³ �™

�µ�¡�M�•���Þ�î�²�î �s�[�^�E�€�d�

°�U�‰�¥�\�…/²8��b�2)z�‰�¥�b6õ�€�?�}�
$2��$×

�^�‹�‰�S�˜�I�Ø�†0£'ì�M�•���G�b�N����#.�†�
�‹�b��#.�b�S�u�
�Þ�å�ª�
�”�ª�Ð�«�‰

�¥�_�s 100 �Æ�¡�­�Ý��6×�K�S(
�V�_�X�8�Z0£'ì�M�•�� 

 

>&�…�g�¹�î�±�\ SAR#ì
@�b�)*(�œ�ƒ�O>' 

�Þ�î�²�î �Ù�†(Ô�_�š�n�K�S�…�g�¹�î�±�c�
364(1�� j �x�±�¼4��� '¼�_�|�~�
0{ �#ì
@

�\�c,]�¸�b�N�€�@�6�•���Q�G�[�
�©�Ñ�×�Þ�î�º�K�S�S�˜�I�Ø#ì
@�@0{ �#ì
@�\�M+´�M

�•�|�: �_�)*(�œ�ƒ�O�†/œ�:���G�b�)*(�œ�ƒ�O�_�>�8�Z�c�
 SAR#ì
@�b�)*(�œ�ƒ�O�\� 

�L�”�Ç�•�å�š�n�' �†#Ý�8�•���”�Ç�•�å�š�n�€�X�b�N���_�>�8�Z�c�
#ì
@
²�/�_�>�>�|

�Q 100 �Æ�¡�­�Ý6ë7x�[ 32× 32 �Æ�¡�­�Ý�b�`8•�æ�†0¿���K�
�Q�b�¹/œ&ã�·5��†�N�� �M

�•� � �Q�€�} �b�¹ /œ&ã�·5� �†� | �C1��Â�M�•�” �Ç�• �å�š�n�†�q�` �§�Œ�2�_� | �W�Z�N�� �M

�•�� 
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>&�…�g)¤�b�©�Ñ�×�Þ�î�©�Ù�å>' 

�¸�î#ì
@�_�c�
 master image �\ slave image �† �v�“�K�S364(�b�j �_ 2s�I�M�•�)%&

�j�B�(�@#Õ�L�•���…�†�š�·�B�(�†�³�� �M�•�S�u�
�Q�b�B�(�c �©�Ñ�×�Þ�î�º�K�Z�¸�î#ì


@�?�}7V�d�M�•���Q�b�«�Û�å�º�Þ�å�ª�š�ì�B�( �G�U�c  

 

�G�U = �US – �UM = { �UM
2 + B2 – 2 �UM B cos�M} 1/2 – �UM 

 

�?�}0£'ì�M�•�� �G�G�[�
 �UM�
 �US �c master image �\ slave image �b�«�Û�å�º�Þ�å�ª�


B �c master image �\ slave image �b364(6ë2¥7³�
�M�c�Þ�î�²�î!· �U�‰�¥�\364(6ë�Ë�¡

�º�Ý�‰�¥�@�^�M0…�[�6�•�� 

 

>&�±�¼4���1�� j �b3M�ö>' 

�±�¼4���1�� j �_�X�8�Z�c�
�¹�B 29 �º�Ø�_�è0¦�K�S�‰�2�†#Ý�8�•��0ò(ý�c�¹�B 29 �º

�Ø�b� � �a �æ!F�£%Ê'2�N4
 � ¦ � �1"8Ÿ B �§�È�¸ � î �Ð 2 �b� � � Ì � i �> � | �g Ozawa et al . 

(2019)�_3Ù�m�Z�8�•�b�[� 
 �G�G�[�c(F�"�_3Ù�m�•�b�s�\�M�•�� 

�±�¼4���5��c�
�X�Í�¼1ß�Ô�¹�Ý�b0Ž�Ò�Í�_�ö�Y�8�Z�
 �Þ�î�²�î �<�b���™)�2°�V�b��

�™4���5��†'� ' ì �M�•�G�\�_�|�W�Z�N���M�•�� �Q�b7•�
7Á�<�b�…�¡�c*ƒ�Ö�K�^�8���¼1ß

� ¹ � î � ± � c � 
 � ¼ 1 ß � Ç � @ 
 ¶ / ² � K � Z � 8 � • � Ó � ¯ � « � £ � î � Ý � Ô � ¹ � Ý � † � C # ú � Í � \ � K �SWRF 

( Skamarock et al ., 2008)�_�|�•0Ž�Ò�_�|�~�
>/�ì6ë�Í�_�²�˜�å�§�å�É�Ü�å�¢�K�S

�Í�†#Ý�8�•�� WRF�_�|�•0Ž�Ò�c�
 ALOS�b4 #Ý�@6ä���I�€�S 2006�º�?�}#'�~�r�[)
 �¢

�K�Z�>�~�
 PIXEL �\ �¹�î �±�† 
¹�w�M�•�S�u�b�©�«�¸�Ò�_�”�î�•�–�È�K�Z�8�•�� �r�S�


�q�‚ �b�¹�î�±�_�X�8�Z�c�
+¬�·$×�_0Ž�Ò�†��/œ�M�•�©�«�¸�Ò�†�S(��K�Z�>�~�
�Q�b)�

�Ý�v7v�ì�”�î �•�–�È�M�•��  

 

>&7Á7³�j4���1�� j �b3M�ö>' 

7Á7³�j4���1�� j �_�X�8�Z�c�
�¹�B 30 �º�Ø�_�è0¦�K�S�‰�2�†#Ý�8�•��0ò(ý�c�¹�B 30

�º�Ø�b���a�æ!F�£%Ê'2�N4
�¦� �1"8Ÿ B �§�È�¸�î�Ð 2 �b���Ì � i �_3Ù�m�Z�8�•�b�[� 
�G

�G�[�c(F�"�_3Ù�m�•�b�s�\�M�•�� 

7Á7³�j4��� �b�N���‰�2�c�
�Þ�î�²�î �<�b�³�Õ�î�É�•�æ�†�(�m�K�Z�
$��^�•�Ø�<�X�b

SAR#ì
@�†�8�B�K>&Split- specturm �2>'�
 �Ø�<�X�_�P�M�•�Â'Å�b4*�8�?�}7Á7³�j4���

�B�(�†�N���M�•�‰�2�†#Ý�8�•>& Brcic et al ., 2010; Rosen et al ., 2010>'�� �Q�b�ö

�•$×�^0Ž�Ò�m8p�c�
Gomba et al . ( 2016)�@&g�K�S�‰�2�†#Ý�8�•�G�\�\�M�•���S�T�K�


�•�æ�œ�@"ƒ�8ALOS�b0Ž�Ò�
7c�æ8�'�>&�¸�î�@�“�}�€�•8�' �>'�@"ƒ�8!F�£�å�^�]�b0Ž

�Ò�_�>�8�Z�c� 
+¬�·0Ž�Ò�[ �c�ó� � �K�Z(­ �Ø�@�“�} �€�^�8� � �œ�@�¨�C0b�} �€�S�S�u� 


Split- spectrum �2�_�|�•7Á7³�j4��� �N���c/œ�ƒ�^�8���G�€�_�X�8�Z�c�
+¬�·0Ž�Ò�©

�«�¸�Ò�b�S(��ì�_�
!F�£�Ø3¶�b"I�ö�_�œ�ƒ�O�Z�ô���M�•�G�\�\�M�•�� 

 

>&�”�å�Û�µ�Æ�å�¢>' 

�)%&�”�å�Û�µ�Æ�å�¢�†(­�Ø�|�C/œ�:�S�u�
� �#.�S�_ Goldstein and Werner (1998 )
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�_�|�•�«�Ì�¡�º�Ý�I1*�Ç�•�Ý�±�î�†4:#Ý�M�•���)%&�”�å�Û�µ�Æ�å�¢�c�
�«�±�å�Ç�›�î

�»�±�Û�@6ä$Î�K�S�”�å�Û�µ�Æ�å�¢�¯�Ç�º�˜�™�” SNAPHU (Chen and Zebker, 2000; 

Chen and Zebker, 2001; Chen and Zebker, 2002) �†#Ý�8�•�� �”�å�Û�µ�Æ�å�¢�c�¸�î

0Ž�Ò�?�}�“�}�€�•�)%&�j�@�â�X 2�S�b�Z�X�¸�b�Y&����ö�†0Ž�ô�M�•��#.�[�6�•�@�
�Q

�b�N���†6ë4*�<�•�\ L- band SAR�b���œ�_�c 10cm�†2x�<�•1�� j �@#Õ�L�•>&�”�å�Û�µ

�Æ�å�¢�š�Û�î>'�� �G�€�c�±�A�^1�� j0[�I�[ �6�~�
�ö
²�_�^�C�M�G�\�c�T7´�[�6�•�G�\

�?�}�
% 0i�[&�1��M�•�G�\�\�M�•���”�å�Û�µ�Æ�å�¢�š�Û�î�@0b�}�€�•�� �œ�_�c�
�²0[

�_�Â�L�Z�
�ß�£>&2010>'�_�|�• mod_unw�†#Ý�8�Z�Ÿ�G�†0è�s�•���Ÿ�G�@�T7´�^���œ�c�


�Q�b�Ì�”�c�‹�b0Ž�Ò�_�c#Ý�8�^�8�G�\�\�M�•�� 

 

>&6×�<6×1��j3M�ö>' 

364(�_���_�c,]�¸�b1�� j �†�â�X�b�[�
�Q�b364(1��j �_2s�I�M�•�B�(�@�g�Ñ�M�•���G

�€ �†7V�d�M�•�S�u�
6×�<6×�B�(�†�¨8o�' �[3Æ���K�
�©�î�å
Æ�_0¿*(�I�€�Z�8�• GNSS

0{ ��_�|�•�…�†�š�·�_���\ �Z�œ�M�•�|�: �_�
�Q�b�¨8o�'�b�€�X�†�ô���M�•��3¿3ÿ�^0Ž
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