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Non-local means denoising algorithm with enhanced weight function

Shan Jianhua

Dept. mechanical engineering, Anhui University of Technology, Ma'anshan 243032, China

Abstract: The weight function of the non-local means denoising method has a certain degree of irrationality at edges, in
which cannot distinguish between the denoising roles of the patches at the two sides of an edge. However, when the center
pixel of the patch gets more attention, the different denoising roles can be measured. In the light of the bilateral filtering
method, the weight function of the non-local means method is revised. Experimental results on several images show that our
new method greatly outperforms the classical non-local means method, and it has certain advantages over the latest im-
proved non-local means method.

Key words: image denoising; non-local means; gauss white noise; bilateral filtering
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Fig. 1 Analysis of weight at edge
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exp(— |z(j) - z(i) [*7&) 1. jel  (5)
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%F 5 i i 7% B 4% ( Lena, peppers, barbara, boat,
couple) , RSP ¥k 512 x 512, S INIE K 0 Arifi 22
o AN[R1 A e T R RS 2 MR B 2 WL PPN Bk 1 0 2
MR ok b PR35 2R JRIR 55 e A e 7 PRI i) e LA
ML (PSNR) L B

PSNR = 101g(255°/MSE)

N 2(i) - f(i))?
MSE—S(I);( (1) = f(i)) (8)

A, s (1) MEMGBEAEL, 2 (1) T KW EMR
PRBEAE, LR SEE e T . #MRE0 R
15 x IS ARIET 0 7 x 75 280 p BUB R G 1 2E 42
8,8 =300 +¢" ,h =0,

P T NLM 500 2 MR TR A vk, i 2
LA T 2 1 NLM 3395 (eNLM) U0 NLM 5535 42 1
% Buades B B M 4E 5 (aNIM) ) 0 S TSI
BLeNIM Bk H S 85 A XH %% 2 — 3,
nNLM B35 R R R 7 g s 1, &b 4
7 IMR 385 A< SCE 1 PSNR AR X 28 it NLM
BT R (%o) o A3 R B AT 0, XA 1Y
5 RS ACSCE R L 2 NLM B 3R B ek

%1 TREIHEZMES PSNR fEi 5

Table 1 Comparison for various methods in PSNR

o By Lena peppers boat  couple barbara
eNLM  34.74 33.77 32.38 32.48 33.47
nNLM  34.36  33.80 32.93 32.87 33.19

1 NEW  35.01 33.96 32.75 32.82 33.63

IMR/%0 7.7 5.6 11.4 10.5 4.7

cNLM 31.53 . 31.30 29.27 28.87 29.90
nNLM  31.60 31.36 29.69 29.54  30.17
20 NEW 32.01 31.62 30.01 29.70 30.24
IMR/%0 15.2 10.2 25.3 28.7 11.4
c¢NLM 29.40 29.35 27.24  26.57 27.37
nNLM  29.52 29.39 27.65 27.25 28.05
% NEW 29.90 29.68 28.09 27.59 27.80

IMR/%0 17.0 11.2 31.2 38.4 15.7
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P2 FE 3 500l 45 ) Lena K& F pepper [£]
QR 53 TE MR S bR 1 258 20 B S BRALCR . X b AR
SRR M2 )5 vk i 2 MR R, Sk K S0 X I A
PR B B8 0 A s B, OB & DX A0 Y R P RE
FIIUF—FF X FERT T 53 A7 — B, A SC v i
B NLM 20755 Of B8 g S AN AH B, #B A 3 1 AR 4
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(a) JRaR & (b) M5 1 4

(c) Z&UNLM

(d) HHINLM (e) AL

K2 Lena fRASCH IR KRR (0 =20)
Fig.2 Part of Lena image denoised results( o =20)

(a) Js R 5 (b) M7 R

(c) ZIINLM

(d) BCHINLM

(e) AR

3 pepper #5r EUR 2 H0R (0 =20)
Fig.3  Part of pepper image denoised results( o =20)
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