
� ' 24 ,�' 4 C p���z�
�o Vol.24, � No.4 ��� 2006 0 12 Y PROGRESS IN ASTRONOMY Dec., 2006 ����GZ�1000-8349(2006)04-0296-12� SAR Wyd}���hg�085 1,2 �2�� 1 �174 3 �396 1

(1. ��<{U���q�\��� 200030; 2. ��<{U����U�.� 100039; 3. Ek℄v
{~%PkD%℄.|{1�Ek)���j���n SAR � InSAR � D-InSAR �EnbI�!P InSAR � D-InSAR �E2M[��)	n InSAR �D-InSAR U<�<_[	P�d�!k�(L>EB SAR e�U<�L3e�U<�	J[+�T}�3 �ÆmMH� InSAR C LIDAR � GPS  D&R�u�U<�!P InSAR AlQH �I3	? InSAR �D-InSAR U<d$[;yPJRy {HXb��<_	n�<)< InSAR U<�EnN�Ann�Y e N�omOjy��eB�U� (SAR) �6?��eB�U�e� (InSAR) �VSe�
(D-InSAR)��UlZ�P237; P228 ��� ��Izn�A

1 �)����dA�T� (Synthetic Aperture Radar, SAR) �a1#> 20 (℄ 50 /� [1] ���;Q0w� SAR (;en��en'�u�,d�,}vxZQ�;$\#&�(;�0�vx,d��,}Gv��C89�GvK2*^7��#�%;�lR9�zN�x\6e�8(*DY�h09 (w%��h��x�h�) WG(/��'~"G(Gq��mS�(���PODm

20 (℄ 60 /�"�^h�vSx:�dA�T�d�T; (Interferometric Synthetic

Aperture Radar, InSAR) o<m
Z* SAR B*n�xd�NiT;�����
� SAR�Æ#�v�%;_G��̀ 6dNS��0�tÆdN��\e3�C%tZ�S�)7�Q>ia#<%;_G�li+�j8+
 1974 /� Graham [2] 1�s InSAR 6>;#�N�Y`6H_ SAR C%Bam�9 1: 250000 #jzWo�liC%�2zm InSAR;#�NBa~�+�9!
 1988 /� Goldstein �p [3] 2#"6 SEASAT e_ SAR C%�kd�Ni����B�mJ
� Cottonball 6#�#jz�B�o$� USGS �#jzC���
:> InSAR T;;Z`6m SAR �=CC�+�Nl�7��R��~��� {Xsq�2006-03-21 � �℄sq�2006-04-28`f�p��a3j<{G�.&M& (40404001 	 40374003)



� 4 C `	x �f` SAR e�U<<_��	n 297�R�A�"T�lNiLG`6:7+P <~��z�Nl�7�,��C���'~_T;}O(Gm#x�OC�zG:�u�wK��h�<�d��C�hzG���m(

D-InSAR (Diffrential InSAR, URd�) T;* InSAR �Ds�DmGP��Z �dA�T�\C%ix�C�+�+Q�>�'�%;_G#j�j8�+��VC=Vd��z�ia#�%;��Wj8+
 1989 /�Gabriel �p [4] 1���m D-InSART;>6>eN��R�#<j8
 1993/�Massonnet�p [5] `6 ERS-1�e SAR C%Bam 1992 / Landers #| (M7.3) �v|j8Y�D�B�mj8!i ODYC�NiC%���C��
_dÆ Nature ��D<(� D-InSAR aN#<j8�,d(Gm�[#x��K��.
 ���� D-InSAR T;;{	LP�j84x�h��T,}��!eNSn�S/�X�R����R�j8Y+�DlR9���ggv[�e�* GPS � SLR � VLBI �09G(;���A> y%ot=�#Z&Z<Q�;��#Z&Zxix��e^�3^��|�
S, ERS-1 � ERS-2 � JERS-1 � RADARSAT-1 � ENVISAT � SAR �e�dwD O^��e_ SAR 0w ALOS �RASARSAT-2 � ����(��8GmT��h���m^� InSAR �!I8Pd8
%M� D-InSAR T;N?�-Q5a�4�)-�^�eN��Æ�N��t-T�3�&~X��`�e�L�D;,IPI�K��6�s%2�q��ZJ� O:xu�w��.
1�si�� InSAR �D1LZ�H2#�>�+�/P InSAR Z��*6L�a��;^�m�;(; InSAR �Dm^)�km7�


2 � InSAR F3N\
InSAR Ni!$"�;h����*EnA� (Single Pass) !$�"�6P�dC4li!i��"6>H_ SAR �|��*E� (Two Pass) !$�"�6>Ba#<8j��"6>e_ SAR 
7� �\��d�Ni�b�i��� InSAR T;�D1LZ (lz 1) 
��e �0��ggo���7Y (tZ�S��� 1 km ><) �\;$�_GdN��h�PkÆi�t>Gv��g�� S1 � S2 �i�gd�DAPi� B �[7� B �DAPi B BF:LP�^w�DAUw α �S1 � S2 �#�( P �℄)R=� R � R + ∆R �sDA�.ALPR����:k>�{	>.AP�Ri B‖ � B⊥ �

H � S1 �M8��l7�� S1 DC[� λ ���%;( P I(0 S1 z/���NiC� ϕ1 �
ϕ1 =

4π

λ
R + arg{u1} . (1)v��|��g�� S2 �Ni�C� ϕ2 �

ϕ2 =
4π

λ
(R + ∆R) + arg{u2} . (2)
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{ 1 InSAR E2M[{ [6]

$�� arg{u1} � arg{u2} <%Gv�emgd�SHC�
�hVz�SHC��z=Cv�i S1 � S2 �>%; P (�C�U
φ = ϕ1 − ϕ2 = −

4π

λ
∆R , (3)

φ �b�d�C� (Interferometric Phase), >:�Æ5+�hV SAR SLC (Single Look Complex, .\C) z{FCh��
s%z 1 ��S��0�`6�:0Z>��
sin(θ − α) =

R2 + B2 − (R + ∆R)2

2RB
, (4)

h = H − R cos θ . (5):> R ≫ ∆R, T R ≫ B, i�
∆R ≈ B sin(θ − α) = B‖ . (6)

(4) � (5) h$Q� InSAR h0li�LZmy$
eNj8� D-InSAR T;�D1IJw7�19wa�\�ggoÆi8� SLC zN;�6P�dI1C4li!i (Digital Elevation Model, DEM) �d�C�z�i(whEWv�%;_Gj8D��g9� SLC zN;�d'�#j�j8+�C�z�sM(hVC�zCk�Q��I1.APj8�C�z�bs%C*�dNS��0YP{	�F:LP��j8 [7] 
Z���:C��W (C�!,7�P) �dNS����MC"> �r DEM �Æ [�tZÆiC�\℄��"'K SAR �JtZ�zN5+��dd�z�dq:#Z*�C��W�DA~Y�#Z7Æ� DEM r�Æi
[B P�dNtZ�\C-N��5+�C��W��IZ*�`��5* InSAR C%tZ��(�*(
� InSAR Z�io P��JR��u�5N�x\L�
Æ*���C��W O�IZ*�`�r���"��-

3 InSAR \
�=`�p
3.1 �R_� SAR Vx|C��W*d�T;��b��*�\�� InSARC%tZ��m4|�tZ�* InSARX9�"�(UQ���%Mr* InSAR Bal�iX9�<� j
L6=DAd�T;> k
��6�C��W��A6�m�W(U���IwB����7xl� DEM C#jz
=DA SAR d�PGWK>�xd��=�C��WPG�LaK�Ki~YP~P#



� 4 C `	x �f` SAR e�U<<_��	n 299�j [8,9] 
Zo��
 3 VzN :d 2 zN;�D��zN;�DA)x8�|�zN;DA)x[�R=�� 2 Vd��z
96&�Vd��z;%;_G!pNK�li�k�~Y�i(6&CVz�ktb�h�~Y
D> 1996 / Ferretti �p [10] =DAd����io�CwNN(;CK�dNS�x�e�� Eineder � Adam [11] `6dNS��eGv (GvvS���C[�xw�) �=Vd�z�tÆ-�d�z�Ci��Nsn�L6K�Ki~Y�G�ÆC��W~Pom.;li�#jGWx�_GB�mC����
%M�Q"*8� (CC[) �DA)�xwGv�d�zN;�5> "6x�LGPk
��6�C��W
> Jl�x�LG(;KD�M�DmM���P=�e SARd�C%�t�T;�;"��DmOd

3.2 �a\Vx|K2 InSAR s SAR K2� SAR d�t��l�4b���C�hzG;�9��T; [12] 
d� SAR ;#&��g{	�|�RH4x�h�AK2 SAR >Ni��pNK�e�$}�>�d'�AmK2�PK2��PK2+�=�K2�+�'~;�l9D*
0�j*�LP4x�h
=K2�(x"� InSAR #Z&ZMC��&MC�I�� O}#`6RW�^zG�*6;m"�`�
;9s=K2a1(xT�d��* Papathanassiou � Moreira [13] �Y�`6 SIR–C/X–SAR (Shuttle

Imaging Radar) �\��C%R)m8��D / z/nAq�K2L$:�;d�Cd�-K��oCdm;K2(;Pr�Qm
 Papathanassiou � Cloude [14,15] H2R)mK2�\�� InSAR ���6�> 1998 /iomK2d�Cd;8Æi�D>Cd;8�%;R�Z���A,0mK2d��Z�Ds
:>K2d�;
0�l7�j* OLP54x�h�'~Cd�!iB
0l7��|�I�d�K2d����m(��
 Papathanassiou � Cloude [16] K2d�Z��Ds��s+��tMC~Y�Cd�!iBK2d�Z�C���iomDAK2d�
0l7MCI��PG (SBPI) 
~Ds�� Cloude [17] iomK2d� SAR EDAI�PG (DBPI) �v/� Tabb �p [18] D>K2d�C%�kmCd�!i�����s>7�
0�|(x�!i�
 Jong-sen �p [19] z,io��^�Cdm~Y�PG
—— 6×6 K2d�$}�C��� x�LG�h,}`�Cdm��tl7~Y��7
>�Æ�p [20] s Cloude K2d��!i� ESPR IT PG (Estimation of Signal Parameters

via Rotational Invariance Technique) ���`6"�n�#_eK2d�C%?m�t#_
0�l�I� ��B6"6 Cloude K2d�!iC4�\PO7��il
�i�K2d��>6>3�&MC�~Y [21] 
K2d�|�p���*6zG�
0[#_l�7 DEM �ia
 Li �p [22] `6
1994 /� SIR–C/X–SAR L C9C%#<
0[��_G�kmia DEM �(UR)������x���
 Brandfass [23] � Luciano �p [24] R=`6 P C9� P � X C9K2d�C%�t#_�m DEM +ia�WK��
qmia&ZMC��d DEM���K2d�5>6>Cd!��q�#TaN� [25] �DY^�*6zGr;�>��IaV
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3.3 ��ivw�TS{;'zNBaBg#<�emD�`8(G��g�C� O�I�-K�Ferretti�p [26] iom2��l (Permanent Scatterers, PS) LG
Y�"6 34 V ERS SAR zN;#�` Ancona 0>�keN��D<��iGS�g82�C��0Tl7"l�I(�Q PS 
Z'K�\ni&l (wf���Q) �pg&l (we��wIH��$�) 
:>,[�ggo+r)jl7Cd��Z�l�W>NKl��Q"DA)\Æv�DA)�r)jxl�Cdm [27] �x��ilm SAR zN�`6����w ERS–1/2�
ENVISAT �C%Ndixmsn��T,}"�#�-URd�T;��g�C���g�C� O�I�-K� j�826��j8Ni�g<oxP�8)�<�d�d�T��h���M���


PS LG�D1I "�'K� PS 'w(�Tu�~Y�Uq�IZ*�YP DEM (U� PS (.AP�� Oia PS (|dG�i�
D���m� PS (�!=�A;;#$�I "*: PS .��d��hq�I;C��z= [28] 
Ba� PS (WK>�p�ni� GPS ��>06PaN��R�j8 (weN,_t�I�OR)0>�DY#�|g\3 [29] ���~P,p=r'&�N�8j) 
�t�#�k#jN?�j8eN� PS T;io(W2m�C���"�N�C%tZÆi�Cx!i�G:`�L�
 Nutricato �p [30] R)m PS 'w(!=�;8+R��L�Z��� ���k��
 Ferretti �p [31] "6 PS LG~YOAm_t�iom��^��CLG~Y�I;C��z=�v�D>wY��#J��Y=iom�-%;���^L�
 Colesanti�p [32] f�`6e_ SAR d�C%uq�*6 PS �n!(<\l�7�li�#�8j+�=���� PS LG*�� 6�eN��Il�78j�P;d�u(
Qx0�p [33] ;~6#_� ERS ykC%�mH2�R)�D<2DA�W|�sn-K)jl7Cd�zN;x
�A_#_�r�wIHs>il SARzN�`6�
C4 PS LGC%tZL�����; PS em�abC;x

 Won �p [34] `6
AIRSAR � �-C%���m��#_puwIH}��em��o�B	g�>F�D L C9 HH � VV K2*^��C�> ;Z~YF:�82���
7��%M; PS d�T;���rix
��;�d<� PS LG'D2��℄C%i����_G�Wi��W O��;Qj8O7/2����x"�i7��Vm_LG��K*6
D��WL6� SAR C%�=� ERS C%�{8�=9�e�i=�v^� j�5p8�Gvu�8��K2L$�xw�R9�� SAR C%; PS �7l-K
~��w PS �wIH�'�z/�>,*E�I�4�I�����A4�I�)YG,I1y �℄)�X�WK> GPS ��=��Z*�o�8�x� jw��-
;(� PS LG~Y�Uq�IZ*�Z�*�p��ab� j

3.4 �Or��P
u�I;T���-K"�'K�Iv(G�T���wB�k����`�D�wB�kr"�#�
�I-K (9D*�IF~K�-K) ��U�m InSAR DEM  Oj8eN��7
��<���IC;�7 20%�82>�� 10 cm�.APj8eN(U�t



� 4 C `	x �f` SAR e�U<<_��	n 301�ZDA�XH7l� 100 m � DEM �(U�DAG*;8�XH7W2�-Kit� [35] 
E8C=8�N;%>k
�Uq*YQ�-K�A;�Q'� 80% R0�i�S*W;��IFK��IFK82OZ*rT��mGP�"*!.�'~;�Q�-Kd� InSARNi4xM0� j��
S|�IZ*�LG; 7S� [36] �wanIsn��zN;�s=V SAR d�z:/�"6�CH�`6�JC%Y+
Mh�LGS|m���gR9��'~G+6>gv8j#_
 Crosseto �p [37] L6SH�CHPk
_teN��I; D-InSAR T;�-K����<�Z��> 6>pzN;
`6�JC%Q (4wa�IZ�#�IQ-p�#D GPS IQ-p�) >S| InSAR ���IZ*
 Bock � Williams [38] 19io6gv GPS �N-pk
�I; InSAR �-K� Bonforte �p [39] ��m GPS �Po�en/�k (TZDs) �:;�Q!i OIQC%�o� TZDs �g���m
:~> 7o�=�C%Qt�PUq�I; InSAR �-K(;�0�>km
 Delacourt �p [40] 5�#�IQ�N-p�;�Q�k!i�IQMC{	g7!i O DEM PY��I; InSAR�-K��rom b
%M`6�JC%S|�I-K�� j*��J-pKD;��SS�G� InSAR;�gR9���℄

3.5 �R�~j�t[|

InSAR �gR9�G}�2�I-K�;�#�m��m InSAR C%�*6
 InSAR B=�-p�t�>�Fx�f?�x�d�Z�����pm( j
Z"�l<B GPS�
LIDAR � GIS C%D�#|�-p ODY�hC%Q�t��
7�,��� InSAR B
GPS � LIDAR T;C���;���


InSAR B GPS C%���Z> `� InSAR DA~Y�C��W��i��> ~Y�S|�IQ�-K��>�� InSAR eN#j�j8+�M8�Y+Q
19�s GPS T;N��wIH��h~�B;)7d.;C���`6 GPS ���.;C��Pwa;8IR���h0�SG�WÆi����g�WC���0�xs>;�SGC��W��i;W`� [41] 
D��GPS B InSAR t�>S|;�Q�IFK SAR d�zN;dNBgD�82A(G��Cd�̀ � InSAR �d DEM OeN#<j8��7
DD1LZ*`6 GPS -pNon/�k�*YQ*0�i�i(tÆR�Pn� InSAR ���I�k
 Bock � Williams [38] 19io InSAR B GPS C%t��IJ��(� Williams �p [42] � Bonforte �p [39]  O Webley �p [43] �vio6gv GPS �k
 InSAR ��I(G�f�
 Webley �p [43] 6 Etna �_ GPS �No ERS-2 h�dNBgv�82(G��k RMS � 0.6 cm 
 2004 /� Li �p [44] 6Dj#_gv GPS �O#�IQ-p; InSAR ��IZ*rm!i�b `���<�6xh�-p���
TZD !i"d�z)Y��7`�m 15% � 39% �{L6� GPS O#�-ptbT^�i�7>tl
��#E�#f�#j:xu�:q�� InSAR T;BJ�Nl� (LIght Detection And

Ranging, LIDAR) 5�s*`�#jC%�i;;-��|�
�"HP�H_J�Nl�WBa�li�7�4 InSAR Ba�li�7l�Gv� #sn7� LIDAR 0wli�



� 302 �������o���y�	�n������� 24 ,��7>� 10 cm �Æ[�Ig�>W_G�SGwe_ SAR [J��
hw���.C�Fm;L�f?�%M�06>
0l7�I��l�7#jzN?���
 Harding �p [45] 19 1995 /;eC9 LIDAR C%� InSAR C%�o0m�4x��o InSAR C%�~Y
0l7�&��!i
 2001 /� Slatton � Evans [46] sh�T;t��v�� &Z!iB=l7~YC���;�`�m�h09~Y#�li�
0l7��7
��� InSAR � GPS � LIDAR C%�t�5�;�d���Z��LG�%MW2m���=C*4x� ��o���I2m���'K���X9�e(�C%�Cvm�t�LG�

3.6 �J� InSAR ~jMm|%M SAR �eC% :�i�ÆC%tZO720nOyn-K�5GÆwp#
�mil\PZ��;5�2mlZ��kRH$YP
{; InSAR JtZ�q2o�p [47] ��\RYP�b9� 2000 – II i'i�kYPH�2mme_ SAR C% CS dNPG��k� �tZ���B�m"��Z
�k InSAR C%tZL����?�?��xk�"6 MPI � PLAPACK ��ku(�f�T�C%O InSAR C%�2mÆ<\?uO7��� [48] ���b`Y-~ZuxTlRYP��W (CACR) � InSAR L%s"6Gv:['K�k\RYPH; InSAR C% �tZ����%; [49] 
"��k InSAR C%tZ�C���	t>GI{9

4 � InSAR ,7=`�p
4.1 �QÆbQoÆHL^
4.1.1 �",!&

InSAR *%M��>;ZreZ DEM�u(
 InSAR �a1io(G��Graham [2]"sD6>#jz�N?
��s=xw;~�m�i����&�9 SAR �e SEASAT �wYNl�7�� 1.2∼1.6 m 
S,WPW9�� SAR �e�C\D� InSAR Nl�7�!Iil�%M��~�R

InSAR �\#j\℄�I'sn�s�G+��kww�#Ni09�N�#_�;%om#B�4�8)�9D;(-K#_�#jN?t(;'��DmOd�0q�*Ba(-K DEM �#z�;;Z�|�
%M�(K�#_�7;l� DEM Q* RADARSAT (KNzY1C4li!i (RADARSAT Antarctic Mapping Project Digital Elevation Model)


2004 /��|4 [50] {;(K Grove �_�m InSAR T;ia DEM �����<�:_TC;�0_G DEM �7;l�B GPS W��li��U�/�� 2.3 m 

4.1.2 �"*, '!eB D-InSAR j8eN"�N�#|�A��?u�j8;#�#�<Q��S, D-

InSAR T;�G:d8����G:�x�eNj8��7����R����(�!I)��eN#���Wj8 (w#�_t�0>�) (G�2��j8��
#�_t"�*:|g\3�p�'N(G�
 1989 /G� D-InSAR T;Q06>#�_teN��7l�X�R����R�Zv�(;��I�GO�+h�8)�d�ww



� 4 C `	x �f` SAR e�U<<_��	n 303�,#�_tT; (GPS �F+NiLG) K�;Z�Fn
��s=,'#7F2LÆ7A��#�Or'&7_��\�p [51]  O^�n��} [52] `6 D-InSAR T;R=��R)mM�#_�n�#_�#<_t
}�F�p [53] `6 D-InSAR T;eNDjmOwHY�_tXH�7l�78> 1 cm 
0>*��K����2i^��A#<8jeN*0>eN��L���+v
Nagler�p [54] �>m0>eN SAR C%�wh;+�LG�eN��#`�z& Alps ����>�/ X�R�O76��3�� m6 D-InSAR eN0>S >k
��#|##=*d��W�>~6D_�Y,��_#�^�eNJ�0w�L%Y1��s InSAR ��aN~6D_0>j8�09��

InSAR 6>�[#ZM8d (International Terrestrial Refference Frame, ITRF) ��2O�j*Dj8eN�^*6
 ITRF *:�[#Z2)X' (International Earth Rotation

Service, IERS) 5�=��gT; ('K VLBI � SLR � LLR � GPS � DORIS �) r�
%M�;^�#ZM8d*: IERS DH� ITRF2000
�r��-l�7�#ZM8d�"5p8�#=j8�'N;M8d�-K
Tisserandsn�℄[sÆ>,/[RH�T�>#F�0_G+ [55] �Æ* GPS � VLBI � SLR �T;�?�x�(C�J*
'~�Ri GPS � VLBI � SLR �T;, �/S���l�7h0#=j8�Æ*Z�,ixY�[s��82�(*j8eN��\As%#F|gZ��`6#F\3!iK6(�82.�#F�j8
 InSAR �l�7eNj8��*dN OeZ[�,dLL�Fmx�G9��A�#Z0w&�\3ix�lVA��2M80��j�;�rtl�7� ITRF [56] 
ws InSAR T;N��gv�*_G#=j8�� VLBI � SLR �
GPS ��gT;N��Y�(�(B;OO7��GP�;> ITRF ��-O�7�ils(;��#$�xs*n�#Z3dxzG�l^?j

4.2 �����
4.2.1 �+).

InSAR 3�L��*6"��O3�&!=��[XH~Y O}k�7R)�
{��IQ�NC%�i;>,r�o�!i;3�&~X
`6 SAR zN�- O�ZR)�i> _R3�&�Wi
}k�7>2#j-K�> tÆ;#j�R)�:}k�7XH�`6lR9��#jC%��> ~YA(}k�*�7
%M� InSAR 3�L��*65tGI{9
t#�NL��tÆK2 InSAR ia#<
0e=*�t�{	�|MC*/P�m( j
^^$�p [57] 6!. – �APG�sI��N-t:/l7B�r#_#F>tC-T NC%�4x���I�PG�h,}+h#~Y
0l7
qm�lNi� InSAR5>6>t_#jNi�RW�z�
w InSAR Y1�5� J�Ni�i> I16F�b��*H�t#�82 [58] 

4.2.2 �#-!&�ÆxzG�G�d��dA�T�"�6>Ni�RLPA��F<��O�v�d��dA�T�6>Ni��l7� DEM �tÆYP DEM �LUA>	zYP�Rl7
~�� InSAR 5>6>qxhN���A3^eN�
 1987 /� Goldstein � Zebker [59] ;
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�(�G�d�NiLG�ÆDYL��*6C\2m��a�m>/�d
%M InSAR T;6>�C���eN O�Æ3dxL����5;�0�#�m�"�*'�d�C%o��9�0��Æsn
|���hT;6>�ÆCA�;Zm�;�>��I�� 

4.2.3 �%(/$'!

InSAR Cdz� SAR zN��> 6P!=�N0$F^_�J��RH��A�=~$S^��-KO:�!^u�ix�%
 Nico �p [60] ��G�(J Beziers #_`6
SAR V7z�Cd0Cz2mmF^aNLG���
~�� InSAR }#`6�RW�*6�*��C;x^�x:�`6,�3�_�8� Ot#�Cdem���l7z> �k}#RWz�?���F:�",��
90% [61] 

4.3 InSAR r	�

InSAR IQx*��^h�vSx:
FKYeZ�#_�#J�nIR)�J+�OZ���Æ*%M�i�:q�FKY�;nR��Vr�x*:>FK�N�*
�FKY�g��g��l7>8mA(G�
 1999/�Hanssen �p [62]  InSAR �d#<j8�Ni��� q�*f���IRi�����kmF~Idz����dD<Æ SCIENCE ����~��m�p^���zG —— InSAR IQx
 InSAR T;�Fma�IZQ6l���gR9�x"�G9�v�C;> GPS =(;�*eN�I�FK+�,d��d�IQxzG��^h��N09
T�dNÆi��ovW�IQ�> q� InSAR �Ni�*#j�#<8j��I-K��Nf��5�I1
�jdd�zBg#j82�+> +�Cw���Q> 0h�T�dNBg#�#8j (wdNgo"8) C_8ji���'�s%d�z"> h0�T��LP��I�k��A�o.ALP�FK�i
D>x�D1LZ���oq� InSAR Nih0�IFK�i�LG�R=i�w7� (1) "�CUqd�z�#j�#<8j Of� (Hanssen �p [62]) � (2) 3 �d�NiG (Goldstein [63]) ���e 3 ��Æ%;_G���d� 2 VCdzC�R=� φ1 � φ2 �'2#<8j��I-K� φ1 C; φ2 �`A>7Y;_�P
� 2 VzN�g�;j8�iq�7Y�e:�I(G�%~~Y�IZ*� (3) Pair-wise logic LG (Massonnet � Feigl [64]) �tÆ4xGv�gE7�d�z�h0;�Q���CFK�i�ji�f(*G,��Ni�I�-K�wW;d�zGv�gE7+e(CK�i#Gh0�Il3� (4) PS LG���*r PS �C�!i���IC��)YP�L�PAmjb�i(;�IC��ZCL�℄��DYMC�k~Y�|��*`6���C�~Y PS ;�IC��z=

InSAR (;�gR9�G}l�f(�{B GPS IQC%�#�IQ OIQ�e-p;H#���"> :#qC%Q�8f(����g��gR9�/x�ZJ�FK�N���Arl�7�l��R9��FK!i�x;�I!iMC�h0�>G"��6
%M��+xL����5"
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5 �p��ÆD> �b�� InSAR �P�Dm^)> aK� 7SpL��

(1) e_ SAR :[t�9�
QsD� ALOS �RADARSAT-2 � TerraSAR OW�e�RH$T�l�� <5s�T�d�NiT;ixt�T^�C%�" InSAR C%G��i5*Ci�5>���p^�[{

(2) InSAR C%tZ��7�O7��Iil
C��W�K2d�� PS T;�sP��9�B+r* InSAR Z����m(�u(
B GPS � LIDAR � SLR �VLBI �C%�t�T;�sd� InSAR �P�Dm^)
~��S,�kYP��YP�lO�,2T;�s^X&��k InSAR sd�^���m(

(3) *6J�tb�K
 InSAR IQx� InSAR �Æ�h O InSAR 6> ITRF �r��-*C�^/�?j�Z�s>��tb�x���
v�� InSAR T;��gl7> Gb#�>#Z�;℄�0ke#j�aN�sd�>,

2002 /� NASA �l#Z:xu�:/7+m�s InSAR ��D�P 25 /DmY1���(�j;Q [65] 
C�P�S�/�� InSAR G�T;5**6�5>;y?m�Dm��A�eZ-Q�4��^� O,r��ot��z=
Kk���
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Updated Progress in Theories and Applications of

Spaceborne SAR Interferometry

CHEN Yan-ling1,2, HUANG Cheng1, DING Xiao-li3, LI Zhi-wei1

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2. Graduate

School of the Chinese Academy of Sciences, Beijing 100039, China; 3. Department of Land Surveying and Geo-

Informatics, The Hong Kong Polytechnic University, Hong Kong , China)

Abstract: InSAR (Interferometric Synthetic Aperture Radar) and D-InSAR (Differential In-

SAR) are rapidly developed new technologies of space geodesy during the late 20th century, and

now obviously become hot research topics in the field of microwave remote sensing. Compared

with the other sensors, InSAR possesses many incomparable advantages such as the capability

to work at all-time and under all weather, very high spatial resolution and strong penetrability

through the ground surface. This paper introduces general status of SAR, InSAR, D-InSAR tech-

nology, and the principles of InSAR and D-InSAR. New theories and the potential problems of

(D-) InSAR technology are largely discussed, including multi-baseline interferometry, Pol-InSAR

technique, the correction of atmospheric effects, permanent Scatterers method, the synthesiza-

tion technique between InSAR and GPS, LIDAR etc., and the InSAR parallel algorithm. Then

the new applications of InSAR and D-InSAR are described in detail including 3D topographic

mapping, deformation monitoring (including surface subsidence, landside monitoring and ITRF’s

foundation and maintenance, etc.), thematic mapping (including agriculture and forestry, oceanic

surveying, and flood monitoring, etc.) and meteorology etc. . Finally, the prospect and future

trends of InSAR development are summarized.

Key words: astrometry; SAR; review; InSAR; D-InSAR


