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An Adaptive Fast Non Local Image Denoising Algorithm
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Abstract This paper makes some improvements on Non Local Means ( NL-Means ) image denoising algorithm. A
quantitative method is given to estimate the optimal filter parameter h. Noise variance is estimated from noise image, and h
parameter is estimated from this variance and noise image standard deviation. Based on the symmetry of weighted Euclidean
distance, the most complex distance computation was halved for every pair of pixels, so the computation complexity was
reduced to about half of original NL-Means without performance decline. Experimental results on several images show that

our adaptive non local means algorithm ( ANL-Means) gives nearly best performance with only about half computation time if
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using original NL-Means.
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Fig. 1 Denoise performance with filter parameter h
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Tab.1 Comparison between optimal # parameters and

estimated values, and its MSE

M 75 7K 52 34 flith 28
R o,

(o) h MSE o’ h MSE
Lena 41.33 324 18.85 9.88 322 18.85
peppers 53.80 333 23.27 10.25 347 23.31
Barbara 48.23 346 26.08 10.13 339 26.08

1 cameraman 62.34 333  28.59 9.87 321 28.63
Saturn 72.98 417 6.20 9.92 354 6.38
moon 78.00 346 11.51 9.68 384 11.60
Lena 45.95 1324 42.81 19.30 1229 43.05
peppers 57.38 1387 45.68 19.62 1270 46.00
Barbara 51.31 1146 70.14 19.63 1272 71.06

2 cameraman 65.38 1319  67.70 19.12 1206 68.20
Saturn 75.64 1655 19.76 19.67 1495 20.00
moon 80.59 1625 23.35 18.82 1544 23.40
Lena 50.93 3067 71.80 28.39 2660 73.53
peppers 61.60 3229 71.88 29.11 2796 73.56

20 Barbara 56.00 2495 127.66 28.62 2703 128.65
cameraman 69.16 2913 112.62 28.64 2707 113.32
Saturn 78.84 3791 37.48 30.12 3800 37.48
moon 83.61 4323 34.50 28.37 3751 34.99
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Tab.2 Computation time comparison (o =20)

E 1% NL-Means(s) ANL-Means('s)
Lena 27. 89 15.22
peppers 27. 80 15.07
Barbara 27.83 15.07
cameraman 6.75 3.70
Saturn 15. 06 8. 18
moon 20. 26 11. 00
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Tab.3 Performance( PSNR & MSE) comparison(Lena, 512 x512)
o =10 o=15 =20 o =25
G R7S

MSE PSNR MSE PSNR MSE PSNR MSE PSNR
2VAR-BMWP-MAP!!*] 21.78* 34.75 34.68 " 32.73 47.65" 31.35 60.41* 30.32
Wavelet Daub. 8% 22.81" 34.55 34.84 " 32.71 46. 67" 31.44 58.49 * 30. 46
Wavelet CWT!! 18.97* 35.35 27.74* 33.70 36.90 " 32.46 42.25* 31.48
Wavelet Shrinkage *’ 32.87 32.96 " 58.44 30. 46 * 84. 00 28.89 * 98. 74 28.19 "
Adaptive Wavelet Threshold'®’ 28.71°* 33.55 44.99 " 31. 60 62.24" 30. 19 79.26* 29. 14
Complex Steer'!”] 34.05* 32. 81 — — 50.83 " 31.07 — —
C-LCHMM®! 23.61° 34.4 36.57 32.5 50.48 " 31.1 65.03 " 30.0
ANL-Means 18.85 35.38 30. 21 33.33 43.05 31.79 57. 44 30. 54
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Fig.2 ANL-Means results on different image and different noise level
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