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A Non-Local Means Filtering Algorithm for Despeckling of SAR Images

ZHU Lei, CAI Feifei, WANG Yannian, GUO Linyuan

(College of Electronics and Information, Xi’an Polytechnic University, Xi’an 710048, China)

Abstract: A new non-local means (NLM) filtering algorithm (MR-NLM) based on the mean
ratio (MR) and the variation coefficient is proposed to reduce multiplicative speckle noise of SAR
images and to improve the edge preservation performance effectively. First, the local MR of each
pixel to the center pixel in a search window is estimated by the similarity window, and the
similarity measure parameter with constant false-alarm edge detection for the multiplicative
speckle noise is constructed by using the MR to replace the traditional Gaussian weighted
Euclidean distance. Secondly, an adaptive decay factor with good performance in detecting
homogeneous and edge regions is constructed by using the variation coefficient to replace the
traditional constant coefficient. Finally, negative exponential weighted coefficients are formed by
combining the newly constructed similarity measure parameter with the decay factor, and then
used to realize the non-local weighted filtering for SAR images. Experimental results and
comparisons with several traditional filtering algorithms show that the MR-NLM algorithm has
better visual effect for despeckled SAR images, better speckle suppression and edge preservation
performance, and that the equivalent number of looks increases by more than 10%, and the edge
preservation index improves by more than 1%.
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