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An Algorithm for Spaceborne SAR DBF Based on Sparse Spatial Spectrum Estimation
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Abstract; In order to solve the problem that the imaging terrain will cause beam mispointing for spaceborne
synthetic aperture radar (SAR) systems when the digital beamforming (DBF) technique in elevation is adopted. a
novel DBF algorithm based on sparse spatial spectrum estimation is proposed in this paper. The estimation of target
elevation is converted into the estimation of direction of arrival (DOA) angles. Considering the sparsity of the
receiving signals, the estimation problem can also be converted into the sparse spatial spectrum estimation problem,
which can be solved by the convex optimization method. Finally, the simulation results verify the effectiveness of
this method. Compared to traditional adaptive methods, the proposed method can realize the accurate beam pointing
and high beam gain in the complex terrain with low sensitivity to SNR and a small number of snapshots.
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Fig. 1 Process of DBF based on sparse
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Fig. 2 Geometrical diagram of SAR system in elevation
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Fig. 3 Simulation results of two different algorithms
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