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Image defogging algorithm based on superpixel dark channel and
auto-color optimization
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Abstract ; Aiming at problems of halo phenomenon, color distortion of bright areas and inaccurate estima-
tion of ambient light generated by dark channel prior (DCP),a single image defogging algorithm based
on superpixel dark channel and auto-color optimization is proposed in this paper. First, the improved
White Patch Retinex algorithm is used to enhance the image and calculate the accurate environmental
light. Then, the robustness and accuracy of transmission estimation is improved by using superpixel im-
age segmentation and guided filtering algorithm in traditional dark channel defogging algorithm,and a-
daptive tolerance is used to compensate the transmittance of bright region, which can effectively suppress
the color distortion in bright region. Finally,an auto-color optimization algorithm is used to improve im-
age contrast. Comparative experiments of different algorithms are carried out from both subject and ob-
ject dimensions. Experimental results show that the entropy increases by 0. 2 bit,the peak signal-to-noise
ratio (PSNR) increases by about 0. 8 dB,and the running efficiency is increased using different algo-
rithms for natural fog image with different concentrations. The algorithm has good adaptability to differ-
ent fog images with different concentrations in different scenes,and the restored images have true colors,
clear texture and rich details Defogging effect is good.

Key words:image defogging; dark channel prior (DCP) ; superpixel; adaptive tolerance; auto-color; im-
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Fig.2 Gray distribution of dark channel graph in foggy image: (a) Original image; (b) Dark channel image; (c¢) Histogram
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Tab.1 Entropy of defogging images with different
algorithms (bit/symbol)

Algorithm
1

Image Ref. [7] Ref. [11]

This paper

Imagl 6.7535 6.744 4 6.7906 7.1476
Imag2 7.0122 7.0324 7.4415 7.7230
Imag3 7.0321 6.9995 7.5895 7.4971
Imag4 7.1660 7.2268 7.4254 7.4812
Imag5 6.1752 6.5880 6.2277 6.7606
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Tab.2 Peak signal-to-noise ratio of defogging

images by different algorithms

Image  Ref.[7] Algolrilhm Ref.[11]  This paper
Imagl 25.4263 27.0487 35.6134 29.7633
Imag2 17.8804 15.6770 16. 8274 19. 8005
Imag3 18.064 1 15.7186 20.1281 19.2902
Imagd  17.7916 16. 966 6 17.603 1 17.6339
Imagb 12.6022 12.496 7 15.6851 18. 1772
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Tab.3 Mean of defogging images with different algorithms

Original Ref. [7] Algolrithrn Ref.[11] This

Image ima
ge paper

Imagl 116.1849 125.1319 122.8642 110.1454 112.3323
Imag2 145.8186 132.3809 127.3708 106.0731 128.9318
Imag3 168.8763 165.7232 161.5315 146.2854 148.4168
Imag4 164.4846 176.6164 174.0434 128.1308 125.6156
Imagb 112.1766 46.6890 45.1720 64.2599 81.9359
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R4 FRFEEZHBELGH(s)
Tab.4 Defogging time statistics of different algorithms (s)

Algorithm 1

Image  Ref.[7] Ref.[11] This paper
Imagl 3.7031 3.4375 5.7500 4.3750
Imag?2 4.0094 3.2188 7.156 3 5.4840
Imag3 3.0469 3.0400 6.5000 5.8906
Imag4 9.1406 7.546 9 9.2813 9.0406
Imag5 4.5025 4.6250 9. 1875 6.656 3
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