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Abstract: A new Non-Local Means (NLM) despeckling algorithm (AFS-NLM) with Adaptive Filtering Strength
(AFS) is proposed to improve the performance of reducing multiplicative speckle and preserving the edges in
SAR images. A modified Kuan filtering coefficient which can better characterize the homogeneous and edge
regions of SAR image is formed by using the local mean and variance calculated in the Frost filtered image to
improve the estimation of SAR image scene parameters. An improved NLM which adapts to the multiplicative
noise characteristics is constructed by the new similarity measurement parameter estimated by the local mean
ratio and the new adaptive decay factor estimated by the improved Kuan filtering coefficient. A new weighted
filtering model which can automatically adjust the filtering strength is formed. In the new model, the improved
NLM filters controlled by the skew smoothing parameters and the skew edge protection parameters are used to
replace the local average value of pixels and the gray value of pixels in the classic Kuan filter model as
weighting items, and the adaptive adjustment factor constructed by the improved Kuan filter coefficient is used
to weight the two items. Experimental results and comparisons with several advanced despeckling algorithms in
recent years show that the proposed algorithm has better speckle suppression and edge preservation
performance.
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5 RN FAPTIE LSS AR BRI HI 5 131 B B3 A I P B
R 1 AMEENESISAREGIIBES MR

VN VEPI
RS AKX BIX CKX DIX El4(a) El4(b)
SAR-BM3D 755.8 332.0 1610.8 1703.1 0.944 0.771
NL-CV 2070.0 788.9 1001.1 31719 0.449 0.400
MR-NLM 2485.4 826.1 1774.1 4100.1 0.958 0.780
AFS-NLM 5064.6 2312.8 3555.3 24115 0.963 0.824
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