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Vectorial total variation model for multi-channel SAR image denoising

LI Wen-Ping, WANG Zheng-Ming, XIE Mei-Hua
( Department of Mathematics and Systems Science, National University of Defense Technology,ChangSha 410073 ,China)

Abstract; The vectorial total variation model and algorithm are studied for multi-channel SAR image denoising. After intro-
ducing the vectorial total variation model, an accelerative fix-point iterative algorithm was proposed and its convergence was
proved. By improving the filter coefficient of the fix-point iterative process, an adaptive vectorial total variation model was
developed for multi-channel SAR image denoising, whose iterative algorithm and convergence theorem were present. The
performance of denoising and resolution preservation of our models was tested by multi-polarimetric, multi-temporal RADA-

RSAT-2 images, in addition to the validation of the convergence and the convergent speed of the proposed algorithms.
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Fig.2 Results for multi-polarimetric RADARSAT-2!! images. The first, the second, and the third row show the HH, HV, VV
polarimetric images, respectively; the first, the second, the third and the fourth column show the original, the[2]’s method, the
vectorial total variational method, and the adaptive vectorial total variational method, respectively
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Fig.3 Results for multi-temporal RADARSAT-2"! images. The first and the second row show the images on 2008-04-02 and
2008-05-03, respectively; the first, the second, the third and the fourth column show the original, the [2]’s method, the
vectorial total variational method, and the adaptive vectorial total variational method, respectively
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Fig.4 Convergence curve of different iterative algorithms
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