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Abstract Distributed spaceborne SAR and medium- or high-orbit SAR are receiving increasing
focus with the development of satellite technology, while the extended synthetic aperture length and
long baseline pose new challenges to the bistatic SAR imaging. In this work we propose a new
hyperbolic equivalence method based on Bakhshali approximation. Besides, an appropriate CS
imaging procedure is designed. Compared to the original method, the proposed method meets the
requirements. Finally, the simulation results verify the validity of the proposed method.
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Fig.1 Geometry model of bistatic SAR imaging
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Fig.2 Improved procedure of CS imaging algorithm
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Fig.3 Resample by interpolation in azimuth
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Table 1 Ephemeris simulation parameters of

master and slave satellites
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Table 2 Imaging simulation parameters of

master and slave satellites
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Table 3 Simulation parameters for comparison of

approximation precision
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Table 4 Imaging results with the baseline of 0. 51 km
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FrF R EEE D RAREELTS R EEE D LRAREELTD
= PSLR/dB ISLR/dB PSLR/dB ISLR/dB PSLR/dB ISLR/dB PSLR/dB ISLR/dB
A -13.03 -9.93 -12.93 -9.82 -13.18 -10.11 -13.29 -10.45
B -12.86 -9.80 -12.93 -9.82 -13.01 -9.98 -13.29 -10. 45
C -12.77 -9.78 -12.94 -9.82 -12.91 -9.96 -13.28 -10.45
D -12.99 -9.87 -12.94 -9.82 -13. 14 -10.05 -13.30 -10.46
E -13.20 -10. 05 -12.94 -9.82 -13.36 -10.23 -13.30 -10. 45
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Table 5 Imaging results with the baseline of 10. 5 km
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B -12.83 -9.64 -7.30 -5.03 -12.97 -9.80 -7.48 -5.70
C -12.85 -9.67 -7.30 -5.03 -12.99 -9.83 -7.49 -5.69
D -12.90 -9.66 -7.31 -5.04 -13.03 -9.82 -7.51 -5.72
E -12.99 -9.81 -17.31 -5.05 -13.11 -9.98 -7.53 -5.73
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Fig.8 Imaging results of multiple targets with the baseline of 0. 51 km
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Fig.9 Imaging results of multiple targets with the baseline of 10. 5 km
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