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Low-sidelobe beamforming method of coherent radar based
on distributed satellite constellation
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Abstract ; Different from the ground-based coherent radar, space-based radar constellation possesses high-
speed motion characteristics, and the corresponding coherent synthesis efficiency is limited by the space-
time-frequency synchronization error, beam pointing error and other systematic errors. In this paper, a
novel low-sidelobe beamforming method of dynamic coherent radar based on distributed satellite
constellation is presented. Firstly, the effective detection range interval is derived from several factors, i.
e. , the distributed satellite constellation scale, the inter satellite safety distance, the far field boundary
condition and the system link. Then, the quantitative evaluation methods for coherent synthesis is
discussed in terms of the synchronization error, beam pointing error and high-speed motion
characteristics. Finally, the multidimensional joint method is employed to realize robust low sidelobe
beamforming, and thus to increase the view field with no ambiguity, which is suitable for the application
scenes with limited satellite constellation scale. Simulation results validate the effectiveness of the given
theory analysis.
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coherent radar based on distributed satellite constellation
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