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A Defogging Algorithm for Dense Fog Images via Low-Rank
and Dictionary Expression Decomposition

HUANG Wenjun, LI Jie, QI Chun

(Faculty of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A defogging algorithm for dense fog images based on low-rank and dictionary
expression decomposition is proposed to improve the problem that the existing image defogging
algorithm is not ideal for image defogging of haze scene. Based on the atmospheric scattering
physical model and the global low-rank characteristics of “fog” in the haze scene image, the
degraded image is assumed as a composition of a low-rank “fog” image and an original clear
image. Then the “fog” image is expressed as a product of a dictionary matrix and a sparse matrix,
so that the “fog” image can be decomposed through the low-rank and dictionary expression
decomposition model. The decomposed local “fog” image is extended to a global level by
combining the bicubic interpolation. The clear image is finally recovered by subtracting the “fog”
image. Experimental results and comparisons with existing mainstream image defogging
algorithms on 194 real dense fog images show that the proposed algorithm has better image
defogging performance for dense fog scenes. The ratio of average visible edges of images reaches
21. 315, the quality factor of average visible edges reaches 4. 540, and the details of the images
are recovered well.
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