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Space-borne SAR Geo-location Algorithm Integrating Pure Analysis
and Numerical Geo-location Methods
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Abstract The geo-location algorithm of Space-borne Synthetic Aperture Radar( SAR) is the fundamental for developing
geocoded-ellipsoid correction( GEC) and geocoded-terrain correction( GTC) algorithm, so it is very important to develop
high accuracy geo-location algorithm for the application of SAR imagery. After detailed investigation of the currently
available SAR geo-location algorithms, a new geo-location methodology AIRGM ( Analysis and Iterating Routes Based
Geolocation Method) was developed. AIRGM was developed from the pure analysis geo-location method ( AGM) by
integrating numerical iteration routes into AGM. So this new geo-location methodology has advantages of both pure analysis
method ( efficient) and pure numerical method(high geclocation accuracy). Applying the three geolocation methods to one
scene of ERS-2 SAR SLC imagery, the geolocation accuracy of AIRGM was compared with the other two published geo-
location methodologies ( ASF and AGM) through two kinds of validation method. The first validation method takes the
geographic coordinate of the four image corner points provided with SAR data as reference, while the second method takes
14 ground control points( GCPs) collected from 1: 50 000 geographical map sheets as reference. It has been shown that the
new geo-location algorithm can achieve higher geo-location accuracy, and the efficiency of geo-location processing is much
higher than the pure numerical geo-location method( ASF) , which is built upon many iteration routes.
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Fig.1 The ECR coordinate system used to

define RD geo-location model
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Fig.2 Definition of the local coordinate system for

AGM model solving method
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Tab.1 Comparison of the geo-location accuracy and
processing efficiency of three methods taking
SAR image corner locations in the product

meta file as reference

SEALBRE (10 7° )

EMUTE  gpxm BEFE R"AFE  LEHE
(MABSE,)  (MABSE,) Yy (s)
ASF 72.400 47.925 60.1625 880
AGM 294,725 76.625 185.675 52
AIRGM 87.625 19. 650 53.6375 137

RLEREHAMERBRSE R ERAI A

AIRSM J53 RMSE, {24 88.23m, & 3 sk &
IR, AR AGM R 174, ZEFEIL M, AIRGM B
RMSE, 2y 48.44m, & ASF 19 2.0 f%, & AGM 9 1.8
%o ABIANJT 1§49 F ¥ RMSE W LU i, AIRGM 1
AGM ERIRE/NT 4 2 £, ASF iR K 7. 29m,
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Tab.2 Comparison of the geo-location accuracy of three

methods taking ground control points( GCPs) as reference

AR (m)
SEALTT REH Bt

(RMSE,) (RMSEy) FATFFH
ASF 98.41 23.73 61.07
AGM 365.03 26.71 195.87
AIRGM 88.23 48.44 68.36
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