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Nonlocal Means Method Based on Multichannel Joint Estimation for Color Image De-

nosing

Wang Xiang, Gan Zongliang, Chen Changhong, Liu Feng

(Jiangsu Key Laboratory of Image Processing & Image Communication, Nanjing University of Posts and Telecommunications,

Nanjing, 210003, China)

Abstract: A nonlocal means method based on multichannel joint estimation for color image denosing is
proposed, including two steps as color channel combination filtering and color channel fusion filtering. In
the step of color channel combination filtering, the noisy color image is denoised by the classical nonlocal
means of color(NLMC), from which the pre-denoised image is obtained as the input of color channel fu-
sion filtering step. In the step of color channel fusion filtering, the pre-denoised image is denoised once
more by generalized multichannel nonlocal means(NLLM) , and the similarity between the high frequency
components of the pre-denoised image's RGB channels is used in the denosing process at the same time.
Experimental results demonstrate that the proposed method produces competitive results for both quanti-
tative and visual comparisons with other classical color image denosing algorithms.

Key words: color image denosing; nonlocal means; intercolor correlation; iterative algorithm
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F1 0EZEEKERER cPSNR &

Tab.1 cPSNR of 10 color images after being denoised dB

c Li'st CNLMMY  MNLFM P DDIDMS! LPG-PCAM AR5k

10 32.324 1 33.245 6 33.953 9 34.164 2 34.440 7 34.386 4

Barbara 20 28.637 5 28.992 5 29.952 1 30.742 7 30.243 0 30.951 3
30 26.095 2 26.953 4 27.562°5 28.689 8 27.907 5 28.422°5

10 31.547 6 33.019 2 33.904 6 32.877 1 33.5711 34.058 6

Butterfly 20 28.505 0 28.546 5 30.063 3 29.023 3 29.3230 30.322 4
30 26.002 7 26.615 2 27.331 6 27.379 3 27.188 1 27.880 5

10 34.730 5 34.148 2 35.130 0 35.537 35.9855 35.325 2
Couple 20 29.468 6 31.258 8 32.0850 31.879 0 32.5156 32.309 5
30 26.583 7 29.749 2 30.277 2 29.723 8 30.479 1 30.558 2

-3

10 33.614 0 33.056 3 34.279 0 34.412 6 35.016 4 34.312 4
Door 20 29.838 2 29.681 2 30.809 6 31. 246 31.642 1 31.090 3
30 26.769 4 28.382 9 28.931 4 29.660 0 29.758 0 28.992 6

e

10 34.003 4 34.464 1 35.479 6 34.990 2 35.487 2 35.587 7
Flower 20 29.505 6 29.438 7 31.098 5 31.255 3 31.204 2 31.810 4
30 26.678 4 26.981 7 28.026 2 29.042 5 28.833 0 28.746 3
10 28.378 2 33.340 3 33.549 9 33.290 6 33.918 4 34.391 6
Leaves 20 27.030 4 28.310 8 29.720 0 29.528 4 29.674 3 29.939 2

30 24.962 7 25.572 8 26.211 2 27.568 3 26.996 5 26.602 9

10 32.718 3 33.689 0 34.097 9 33.956 9 34.400 8 34.100 5
Lena 20 29.223 5 30.329 0 31.175 2 31.288 9 31.350 4 31.713 6
30 26.702 4 28.744 9 29.241 3 29.582 7 29.485 9 29.768 8

10 35.186 5 36.123
Macaws 20 29.617 3 32.174
30 26.738 0 30.073

=
co

36.639 0 36.622 36.707 4 36.987 8
32.942 9 32.750 6 32.856 9 33.525 4
30.605 4 30.592 30.728 2 31.1219

o

ol
[ox}

10 31.134 2 31.746 3 32.837 6 32.699 3 33.100 9 32.895 6
Market 20 27.479 6 26.548 28.046 7 28.812 4 28.803 1 29.0117
30 24.960 0 24.059 6 25.279 0 26.623 5 26.347 2 26.401 4

S

10 35.352 8 35.978 1 36.801 3 36.618 3 37.064 4 37.266 9
Spinnakers 20 29.602 8 31.984 9 33.246 2 32.858 8 33.451 8 34.051 6
30 26.539 8 29.828 9 30.754 9 30.368 9 31.220 4 31.647 3
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Fig. 5 Comparison of visual quality of image Butterfly denoised by different algorithms
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Fig. 6 Comparison of visual quality of image Leaves denoised by different algorithms
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Fig. 7 Comparison of visual quality of image Lena denoised by different algorithms
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