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L,-Nonlocal Means Regularization Model for Image Deblurring Problem

FENG Xiang-chu, LIU Xin, YANG Chun-yu, WANG Wei-wei

(School of Mathematics and Statistics, Xidian University, Xi’an 710071, China)

Abstract: An [ -nonlocal means regularization model was proposed in order to preserve the edges and de-
tails while deblurring the blurred image. Firstly, the article empirically gave out that the distribution of
the residual in the nonlocal means denoising algorithm ( differences between the noisy image and the de-
noised result) is heavy-tailed, which well fits the Laplacian distribution. Based on this observation, a
new regularization model was proposed by using the [, -norm constrained residual as the new regularization
term. Then the corresponding optimization algorithm was designed by utilizing the Bregmanized operator
splitting algorithm, which can be regarded as an extension of plug-and-play Priors algorithm. Experiments
show that the new model achieves better performance than the /,-nonlocal means regularization model and
the plug-and-play priors model in terms of both restoration results and preserving the edges and details of
the image.
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