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A Sparse SAR Imaging Method Based on Adaptive
Nonconvex Regularization and Total Variation

LI Jiagiang, HU Zhangyan,YAO Changhua,GUO Guixiang, CHEN Jinli

(School of Electronic and Information Engineering, Nanjing University of Information Science and

Technology , Nanjing 210044, China)

Abstract: For the problems of low imaging accuracy and poor anti-noise performance of traditional
compressive sensing reconstruction algorithms ,the authors propose a sparse synthetic aperture radar( SAR)
imaging reconstruction method based on adaptive weighted minimax concave penalty function and total
variation. Firstly, the weighted idea is combined with the minimax concave penalty function in the non-
convex function cluster to further promote the sparsity of the solution. Then, the composite regularizer is
constructed by linear combination with the total variational penalty function to further improve the anti-
noise performance. Finally,the alternating direction multiplier method is used to solve the imaging model.
The measurement matrix and its Hermitic transpose are replaced by azimuth-range decoupling operator to
reduce the storage space. Simulation and experimental data processing results show that the proposed
method has better focusing performance and reconstruction accuracy than other algorithms.

Key words: sparse SAR imaging; adaptive weighting; non-convex regularization; total variation ; minimax

concave penalty
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