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Co-Registration of Satellite SAR Complex Images

LIU Guo—=iang, DING Xiao-i, LI Zhidin, CHEN Yong—q, ZHANG Guo-bao
(Dept. of Land Surveying and Geo-Informatics, The Hong Kong Polytechnic University, Hong Kong ,China)

Abstract Spaceborne Synthetic Aperture Radar Interferometry (InSAR) and Differential nSAR ( DInSAR)

have been demonstrated to be the very potential tools for generating large—area even or global DEM as well as
measuring and monitoring Earth surface deformation, respectively. For the purpose of computing the accu-—
rate interferogram, the co—registration of satellite SAR complex images is one of the most important process—
ing procedures involved in satellite SAR interferometry. Based on the discussion about transformations a—
mong several spatial coordinate systems associated with interferom etric processes, this paper proposes the ge—
ometric co—registration scheme of SAR images depending on satellite orbit state vectors and SAR imaging ge—
ometry. On the other hand, the correlative co-registration algorithm that makes full use of amplitude infor—
mation of image chips is also designed on the basis of initial results of geometric co-registration. Finally, the
co-Tegistration experiments are carried out using three types of complex SAR image pairs that were collected
by ERS-1/2, JERS-1, and RADARSAT, respectively. Some significant comparisons and analyses are made.
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Tab. 1 Test data three types of SAR image pairs
SAR /m f(m' § 1
B B Ryfn, Tyin Rig, T
> -1 2 860 300. 443 m, 864 804. 138,
ERS-1/2 Yuen Long (ERS-1) (ERS-2) 30. 09 99. 05 m
( ) 1996-03-18  1996-03-19 10 500. 91799 s 10 503.435 56
Mount Fuji 717 933. 260 m, 729 046. 905 m,
JERS-1 1993-07-07 1993-08-20  ©44.16 510. 48
( ) 5 033. 000 27 s 5 034. 155 94s
RADAR- Bathumst 1996-03-04  1996-03-28 909. 04 1 061 67 1 096 267. 306 m, 1107 994. 184 m,
SAT ( ) ) ) e ) 46 960. 349 65 46 962.141 10
2 3 SAR
Tab- 2 Comparison of co-registration results among three types of SAR images Pixels
SAR Al WA 51 Ay W
r r 1 r r
Ayl WA ! w Y} WA w
ERS-1/2 - 5.881 + 0 045 + 0026 - 5.978 + 0 014 54 4+ 0,056
- - 65.124 + 0. 021 - - 66.230 + 0.017 -
- 3.503 + 0 355 - 5.156 + 0 279
IRS-| + +
s - 30.123 + 0176 =010 22.380 + 0. 280 36 +0.191
- 3.940 + 0 772 0. 088 + 0 546
SAT + 0 + 0.
RADARSAT - 7.494 + 0 773 0. 095 - 11.862 + 0. 575 49 0. 134
, 1. 106 ; JERS-1  SAR
1. 653 . — 52 503 ;
. RADARSAT  SAR - 4.028
N TN, AT
Ar-Ar At-At) , ERS-1/2 + — 19. 356 , ERS-1/2 .
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