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An Improved Dark Channel Prior Dehazing Algorithm Based on
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JIN Tian-hu', TAO Yan-yun'’, LI Zuo-yong’
(1. School of Rail Transportation, Soochow University, Suzhou, Jiangsu 215137, China;
2. Fujian Provincial Key Laboratory of Information Processing and Intelligent Control, MinJiang University, Minjiang, Fujian 350108, China;
3. State Key Laboratory for Novel Software Technology, Nanjing University, Nanjing, Jiangsu 215311, China)

Abstract: In view of the obvious noise amplification and color distortion of dark channel prior defogging algorithm
in bright areas such as sky, this paper proposes an improved dark channel prior defogging algorithm based on superpixel im-
age segmentation. Based on the atmospheric scattering model and dark channel prior theory, the atmospheric light value and
the transmittance of non-dark channel region are modified. Firstly, a foggy imaging model is established based on atmo-
spheric scattering model and dark channel prior theory. Then, the image is divided into dark channel region and non-dark
channel region through the super pixel threshold segmentation algorithm. Dark channel region (DCR) is the part of the im-
age conforming to the dark channel prior theory. Non-dark channel region (NDCR) is the part of the image that does not
conform to the dark channel prior theory. Then the global atmospheric light value is estimated by the superpixels of the non-
dark channel region and the dark channel region, respectively, and then the transmittance of the non-dark channel region is
corrected. Finally, the fog-free image is restored according to the atmospheric scattering model. The algorithm in this paper
improves the accuracy of global atmospheric light values, and effectively inhibits the distortion of sky and other non-dark
channel regions, making the restored image clearer and more natural, and also enhances the visual effect. Subjective and ob-
jective evaluation experiments show that the proposed algorithm can achieve better defogging effect than the traditional al-
gorithm.

Key words: image dehazing; dark channel prior; super pixel image segmentation; global atmospheric light value and

transmittance correction; dark channel region
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