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Mt IEFEB I EIE IR AT SAR B 45 PR

MxlE, BE, ¥R4
TR T T RBE, AT 611731

B = fEARR A E D (NLME) 5954l L, 8 i A A 14 15 2DPCA- (two-dimensional principle component
analysis) X} NLMF J£47 ik, 2 tH — U9 SAR (synthetic aperture radar) FIRFERR 7%, 78 NLMF FOAHELUT 6
XF SAR IR MRS B RR L, 1 ST AL B PSR A 7RG AR BUAH LR , SR 5 8 i 2DPCA $2 BT RIS (9 32 2L,
SH S R /N 1 R e P SRR ek S, B T R i 1 PR A A _E BEAT AR IR BE A 3 ) SAR PR
FIELSE SAR R B REMR S0 5 A STk 5 22 M Lee I Kuan I8 Gamma-Map JEJFI NLMF JEJAH LLEE, 45
KW, 1207 TR TN G ARAFIE S — BP0 L BRI ORCR , 2 — R A 35 SAR RIS MR
KA . SAR RGN AL 2 4 T 1020 37 (2DPCA) 5k Jsy iR 3 (NLMF)

SAR image denoising via improved non-local means filter

Zheng Yongheng, Cheng Jian, Cao Zongjie
Unaversity of Electronic Science and Technology of China, School of Electronic Engineering, Chengdu 611731, China

Abstract: Based on the non-local means filter ( NLMF), we propose an improved denoising algorithm for synthetic
aperture radar (SAR) images. In the framework of the NLMF, combined with the characteristics of SAR images, we
improve the NLMF using pre-generated similar sets and the two-dimensional principal component analysis (2D-PCA).
First, we choose suitable image slices to generate the similar set, and then extract the main features of these image slices by
applying the 2D-PCA , which can reduce the effect of the speckle noise on the similarity. Finally, we measure the similarity
of the image slices based on the processed similar set. In the end, we show the noise reduction experiments of the simulated
SAR images and the real SAR images. Compared with traditional Lee filter, Kuan filter, Gamma-Map filter, and the NLMF
algorithms, the experiments confirm that our algorithm can achieve a better result on both: the edge retention and the
smoothness of the consistency area. Simultaneously, the image quality is improved in all aspects.

Key words: SAR image denoising; similar set; two-dimensional principal component analysis (2DPCA) ; non-local means

filter (NLMF)
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Table 1 Performance comparision of several
despeckling algorithm
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g 7 [ 1% 13.70 10.10 1 (a) LLfEE
Lee 15.40 229.34 0.69
Kuan 15.49 152.34 0.73
Gamma-Map 15.53 360.33 0.77
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Fig.3  The results of several despeckling algorithm for
simulated SAR image
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