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Sparse Three-dimensional Imaging Based on Hough Transform for
Forward-looking Array SAR in Low SNR
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Abstract: The performance of sparse reconstruction algorithm of compressive sensing in low Signal-to-Noise
Ratio (SNR) is lower, and the quality of sparse three-dimensional imaging for forward-looking array synthetic
aperture radar in low SNR is reduced greatly. To solve this problem, a validate method of reconstruction
algorithm of compressive sensing based on Hough transform is proposed, in which the continuity of the
scattering coefficient vector in the two-dimensional space of range direction and slant range direction and the
straight line detection method of Hough transform is used, and thus the reconstruction quality of compressive
sensing is increased effectively. Also, the simulation experiments indicate that this method can improve the

sparse three-dimensional imaging for forward-looking array SAR in low SNR effectively.
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Fig. 1 The ground observation model for

forward-looking array SAR
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Fig. 3 Flow chart of sparse three-dimensional imaging for forward-looking array SAR
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Fig. 4 Reconstruction performance comparison of three compressive sensing algorithms
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