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Image denoising based on adaptive over-complete sparse representation
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(1 School of Information Science and Technology, Xiamen University, Xiamen 361005, China;
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Abstract: The sparse representation based on over-complete dictionary is a new image representation theory. The
redundancy of over-complete dictionary can make it effectively capture the geometrical characteristics of the im-
ages. Recent activities in this field concentrate mainly on the study of sparse decomposition algorithm and dic-
tionary design algorithm. In this paper we propose a novel dictionary design algorithm, the K-LMS algorithm. It
was obtained from generalizing the K-Means clustering algorithm and can be used in adaptive updating of
over-complete dictionary in order to achieve sparse signal representations. Aiming at image denoising, a method
based on over-complete sparse representation theory is introduced. With the application of image sparse represen-
tation in over-complete dictionary, the proposed algorithm reconstructs a simple threshold to realize image de-
noising. Experimental results demonstrate the effectivity of the proposed method.
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Table 1 Comparison of different denoising methods

bIREY PSNR 1
g
K5 Noisy WHMT BLS GSM NSCT

DCT K _LMS

10 28.14 33.70 35.14 35.18 3519 35.33
15 2462 31.74 33.34 3330 3320 33.54

Lena
20 22.15  30.18 32.10 3195 31.84 3223
25 2026  29.20 31.09 30.86 30.66 31.15
10 28.15 31.38 33.16 3400 3396 34.50
15 24.63 28.97 30.80 31.86 31.62 32.44
Barbara
20 22.16 2747 29.10 30.31  29.89  30.79
25  20.31 26.48 27.83 29.15 28.60 29.66
10 28.15 3292 34.46 3425 3448 34.76
15 2463 30.70 32.37 32,12 3221 32.67
Boat

20 2217 2921 30.96 30.60 30.59 31.11
252030 ,28.13 29.84 29.50  29.40 29.94
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Fig.3 Comparison of denoising results for Barbara image
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