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SAR images de-speckling algorithm via an adaptive over-complete
learning dictionary

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

Abstract: In this paper, a de-speckling algorithm for SAR images using an adaptive over-complete learning dictionary is
proposed. The algorithm is based on sparse representation of SAR images via an over-complete dictionary It has strong data
sparseness and provides solid modeling assumptions for data sets. First, a practical optimization strategy based on
statistical properties of the speckle noise is used to design a redundant dictionary via an iterative loop. Second, the SAR
image is projected into a high dimensional space using the learning dictionary and a sparse representation of the SAR image
is obtained. Third, a model for multi-objective optimization problem is built by a regulation method. Finally, the de-
noising process is realized through a 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
while preserving image details.

Key words: speckle noise; SAR image; dictionary learning; sparse representation; orthogonal matching pursuit
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Table 2 Objective measurements with two methods

MSE ENL o PATHFE] s
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