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Colorimage denoising algorithm based on intrinsic image
decomposition and sparse representation
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Abstract: In order to solve the problems of traditional color image denoising algorithm, such as detail
blur, false color and poor denoising effect, a sparse representation color image denoising algorithm
based on intrinsic decomposition is proposed. By utilizing the intrinsic image decomposition advantages
of good color retention and detail recovery, the noisy color image is decomposed into reflectance and

shading which reflect the true color feature of the image and the image brightness feature,respectively.
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On the one hand, the reflectance is a color image that only contains some isolated noise points with
segmentation smoothing characteristics. Therefore, the color image denoising algorithm based on
sparse representation which performs well in removing the light pollution of color images is processed.
On the other hand, the shading is a grayscale image with strong sparsity which contains the main
noise component. Accordingly, the non-local concentrated sparse representation gray image denoising
algorithm (NCSR)which can maintain the image details is processed. At the aim of computing the pro-
posed algorithm effectively, a new numerical solution is designed by combining orthogonal matching
pursuit algorithm and soft threshold algorithm. The numerical experiments show that the new algo-
rithm is superior to the classical color image denoising algorithm. Taking the 256 X256 Boat image as
an example, when the noise variance is 20, the PSNR of the new algorithm is 1.7 dB and 0.67 dB
higher than the K-SVD algorithm and the NCSR algorithm, respectively. And the SSIM were
improved by 0. 11 and 0. 09 compared with K-SVD and NCSR, respectively. The numerical
experiments indicate that the proposed algorithm can preserve the image details availably while impro-
ving the denoising effect of color images. It is superior to the traditional ROF algorithm, K-SVD algo-
rithm and NCSR algorithm in terms of visual effects and objective evaluation indicators.
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