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Fig. 1  Schematic diagram of spaceborne InSAR DEM generation
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Accuracy Comparison and Applicability of Domestic
SAR in Different Platforms for Topographic Mapping
in Complex Mountain Areas

SHEN Fugiang'”, LIU Fei' , ZHANG Junxiao’
(1. School of Electronic Information, Sichuan University, Chengdu 610065, China;
2. Surveying and Mapping Technology Service Center, Sichuan Bureaw of Surveying, Mapping and Geoinformation, Chengdu 610083, China;
3. Qilu Institute of Aerospace Information, Jinan 250101, China)

Abstract: Persistent rain and fog in the complex mountainous regions of western China severely hinder the
acquisition of optical imagery, thereby restricting the generation and modeling of digital elevation models ( DEMs ).
Domestic airborne and spaceborne Synthetic Aperture Radar (SAR) systems, with their advantages of high revisit
frequency and strong penetration capability, offer broad application prospects in topographic mapping and surface
deformation monitoring. However, their systematic mapping research in high-relief mountainous areas remained
largely unexplored.

In this study, GF-3, LuTan-1 satellite SAR and domestic airborne millimeter-wave SAR were used to generate
DEMs of the test area, and their accuracies were evaluated by comparison of the mapping capabilities with different
bands and platforms in complex mountainous terrain.

(1) Tt found the DEM derived from airborne millimeter-wave SAR achieved the highest accuracy with a root
mean square error (RMSE) of 2.292 m, followed by GF-3 in UFS mode with an RMSE of 4. 677 m, meeting the
specifications for 1: 10 000 topographic mapping.

(2) Due to its small perpendicular baseline, LuTan-1 had a lower accuracy with an RMSE of 46.559 m.

This study presents the first systematic comparison of DEMs derived from multiple domestic SAR platforms,
providing technical support and decision-making references for the application of domestic SAR in large-scale

topographic mapping within complex mountainous regions.

Key words: Digital Elevation Model ( DEM) ; domestic SAR ; Interferometric Synthetic Aperture Radar( InSAR) ;

complex mountainous area
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