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Image dehazing algorithm based on sky region segmentation
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[ Abstract] Aiming at the problem that the existing defogging algorithm is invalid in the sky area and the restored image is overall
dark, this paper proposes an image defogging algorithm combined with sky area segmentation. The algorithm first uses the local
Shannon entropy of the image to divide the original image into sky and non—sky regions; then calculates their transmittances
separately,, and uses fast guided filtering to refine the final transmittance, and then uses the quad—tree search algorithm to obtain the
atmospheric light value, finally uses the dark channel prior model to restore the fog—free image; in addition, for the overall dark
restored image, the improved local contrast preservation nonlinear enhancement method is used to adjust the brightness. The
experimental results show that compared with other dehazing algorithms, the proposed algorithm can restore the image more
effectively; the restored image has no color distortion and halo effect, has better clarity and brightness, and the overall visual effect
is more in line with human vision characteristic.

[ Key words] image dehazing; local Shannon entropy; fast guided filtering; quad —tree search; dark channel prior; rightness
adjustment
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Fig. 1 The result of sky region segmentation
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Fig. 2 The result of transmittance improvement and optimization
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Fig. 3 Estimation result of atmospheric light value
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Fig. 5 The effect of dehazing and restoration of different algorithms
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Tab. 1 Comparison results of average gradient index G of each
algorithm
G

Image

SCHR[10] SCHR[13] ScHk[14]  SCRR[15] AR
1M 6.680 7.912 6.703 6.936 10.271
2R 4.470 6.922 4.454 5.230 9.166
I3 5.296 9.056 5.229 6.777 11.191
FalEg  5.255 6.264 5.260 5.819 9.521
FSIE  4.021 5.089 3.886 3.967 7.303
Folm 5371 7.949 5.183 7.097 10.858
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Tab. 2 Comparison results of the standard deviation index S of
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Tab. 3 Comparison of contrast index C of each algorithm

Image ¢
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B3R 45122 52.615 57.260 62.785 62.303
HANE  34.869 55.860 60.456 51.088 66.301
S 41.479 37.048 67.471 67.270 67.871
6N 40.693 43.058 57.543 57.543 63.199
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