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Abstract
that dark channel prior dehazing algorithm is limited to the sky region. On the basis of the original formula, the sky

A dark channel prior dehazing algorithm based on sky-potimization is provided to deal with the problem

region constraint factor is added according to the proportion of the light median value of the sky atmospheric
component and the sky region, and makes it suitable for the processing of the sky region. At the same time, the sky
region is obtained by K-means clustering and segmentation image, and the smoothed result of the sky region is used
as a new guide image to guide and filter the transmittance diagram based on the original haze image as the guidance
filtering for transmissivity. Experimental results show that the proposed dehaze algorithm is significant
improvements whether in the sky region and the actual dehaze effect, or in the overall visual perception of the image
compared with the classic dark channel prior dahazing algorithm and other dark channel prior improved algorithm.
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Fig. 1 Dehazing results of fog forest image in classical He algorithm. (a) Fog forest image;

(b) dehazing result of He algorithm
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Fig. 2 Fog image and the binarization image after K-means cluster
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Fig. 3 Flow chart of dark channel prior dehazing algorithm based on sky optimization
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Fig. 5 Comparison of the dehazing result of road images. (a) Original fog road image; (b) original transmission diagram;
(c) sky segmentation result; (d) transmission diagram after optimized by proposed algorithm;

(e) dehazing result by He's algorithm; (f) dehazing result by proposed algorithm
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Fig. 6 Comparison of different algorithms. (a) Haze image; (b) He's algorithm; (c) weighted least squares

improved He's algorithm; (d) Ref. [21] algorithm; (e) Ref. [22] algorithm; (f) proposed algorithm
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Table 1  Quantitative evaluation of four images’ dehazing results in different algorithm
, ) Weighted least squares Ref. [21] Ref. [22] Proposed
He's algorithm

Image Py, improved algorithm algorithm algorithm algorithm
M P sxr M P s\ M P sxr M P s M P s\
Forest 0.12 1775.5 15.6 767.5 19.4 2175.8 14.7 1095 17.7 1452.1 16.5
Building  0.29 3482.7 12.7 1112.8 17.7 3160.1 13.1 6854 9.8 982.6 18.2
Path 0.53 3920.1 12.2 1193.9 17.4 3408.7 12.8 12421 7.2 622.2 20.2
Road 0.49 3038.1 13.3 935.2 18.5 2342.4 14.3 10377 8.0 324.4 23.0
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Table 2 Four images’ dehazing time-consuming in different algorithms S
Size / He's Weighted least squares Ref. [21] Ref. [22] Proposed
Image (pixel X pixel) algorithm improved algorithm algorithm algorithm algorithm
Forest 433 X577 2.62 35.72 3.49 3.44 4.74
Building 766 X786 4.32 97.68 5.34 8.60 8.92
Path 1280< 1600 13.53 376.13 17.38 23.88 29.41
Road 10801920 13.30 328.34 15.12 22.72 27.11
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