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SAR images filtering via sparse optimization

Yang Meng, Zhang Gong
College of Electronics & Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract: In this paper, a new method for filtering SAR images using sparse optimization model is proposed. The algo-
rithm based on sparse representation via an over-complete dictionary has a strong data sparseness and provides solid model-
ing assumptions for the data sets. First, a sparse optimization model based on structural properties of then SAR image is
built by regulation. Second, a practical optimization strategy is used to design a redundancy dictionary. Then, an over-
complete dictionary is constructed by employing a combined dictionary consisting of wavelets, shearlets, and a redundancy
dictionary. Finally, the filtering process is realized through the solution of the multi-objective optimization problem in
which the mean backscatter power is reconstructed. The experimental results demonstrate that the proposed algorithm has
good de-speckling capability and better enhances image details.

Key words: filtering; SAR image; sparse optimization; wavelets; shearlets
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Fig. 4 SAR image filtering results
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Table 1 Evaluation of performance for four methods

Lee €)%  IACDF K-SVD VNG Q=R
ESI 0.4156  0.3236  0.3415 0.670 8
cI 0.8136  0.7723  0.7484 0.8739
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Fig. 5 SAR image filtering results
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Table 2 Evaluation of performance for four methods

Lee JEI% IACDF K-SVD VN R = RS
ESI 0.356 9 0.2803 0.4503 0.574 8
CII 0.7957 0.7343 0.816 4 0.8499
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