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Table 1 The geolocation error of Fucheng—1

H 19 JrfiaiREm PR IRZEm E(RE/m
2024-05-14 31.55 32.74 45.47
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Table 2 The geolocation errors of all check points under

different algorithms
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ENIRZEMIE  33.8123.67 39.06+5.72 49.36+3.62
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Fig. 7 The matching result between optical and SAR images
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Fig. 8 The display of the precision rectification result from the

proposed algorithm
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Fig. 9 The display of rectification results from all algorithms
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Precision geometric rectification of Fucheng—1 Synthetic Aperture Radar
imagery in urban areas based on road—vector matching

LIN Feikai', WANG Ru',DONG Jie’, LIAO Mingsheng',ZUO Shicheng'

1.State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University,
Wuhan 430079, China,
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Abstract: Urban security is the essential foundation of stable and sustainably developing cities. Fucheng-1, a domestic commercial SAR
satellite with interferometric capability, can play an important role in urban deformation monitoring, for which geometric rectification is a
critical step. High-precision geometric rectification establishes accurate correspondence between image pixels and real-world objects. Such a
correspondence is essential for the semantic analysis of imagery, attributing deformation anomalies, and understanding deformation
mechanisms. Given that the performance of geometric rectification depends on the geolocation capability of satellites and efficacy of
precision geometric rectification methods, this study first assesses the geolocation accuracy of Fucheng-1 in stripmap mode by deploying
corner reflectors. This work proposes a two-stage road-vector matching algorithm that integrates structure-tensor features with phase
congruency to address the high cost and limited accuracy of conventional geometric rectification methods in urban scenes. By decoupling
range- and azimuth-direction errors, performing unidirectional offset searches, applying density-based clustering, and conducting local fine
matching, the proposed method achieves the precise geometric rectification of Fucheng-1 imagery in urban areas. Results show that
Fucheng-1’s geolocation accuracy is greater than 50 m. Furthermore, compared with other methods, such as simulated SAR-image
matching, model-based error correction, and optical-SAR matching, the proposed approach yields the best performance, improving
geolocation accuracy to approximately 6 m in the study area. This work provides a practical approach to enhance the geolocation accuracy
of Fucheng-1 and supports the application of domestic SAR data in urban environments.

Key words: SAR, Fucheng-1, road-vector matching, geolocation, precision geometric rectification, urban monitoring, structure-tensor, phase
congruency
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