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Sand-dust Image Enhancement Method Based on
Color Cast Correction and Sky Segmentation
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Abstract: To address issues in sand-dust images, such as color shift, low clarity, and he poor performance of the dark channel prior
method in handling sky regions, a sand-dust image enhancement method based on color cast correction and sky segmentation is
proposed. First, the color cast in sand-dust images is corrected using a combination of channel compensation and the gray-world
algorithm. Second, a dehazing method based on sky segmentation is proposed. The segmentation threshold is determined using
information entropy, which separates the image into sky and non-sky regions. The dark channel is optimized using a fusion window.
Then, an adaptive adjustment factor is introduced to refine the transmission map, and the atmospheric scattering model is employed to
restore the image. Finally, in the HSV color space, an adaptive saturation enhancement algorithm and adaptive gamma correction are
applied to adjust the image's saturation and brightness. Experimental results show that the proposed method can correct the color cast
in sandstorm images, enhance image clarity, and improve restoration performance in sky regions. The method achieves improvements

of 2.27%, 4.34%, and 0.25% in terms of average gradient, standard deviation, and information entropy, respectively.
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Fig.2 color deviation correction results of sand-dust image
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Fig.6 Comparison of dehazing effects of different methods
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Table 3 Comparison of AG for Different Methods

Image HRDCP NGT SCB CBCS A0SR Ours
Imagel 9.68 3.63 331 6.72 3.03 8.60
Image2 8.18 450 3.82 6.44 4.02 7.15
Image3 14.83 938 7.14 9.86 5.82 12.07
Image4 12.46 539 4.69 8.52 3.54 10.92
Image5 9.27 315 572 8.62 242 10.73
Image6 1.89 117 130 6.39 3.09 8.10
Average 9.38 454 433 7.76 3.65 9.60
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Table 4 Comparison of SD for different methods

Image HRDCP NGT SCB CBCS AoSR Ours
Imagel 24.47 1243 1578 19.52 1291 24.60
Image2  38.14  39.04 3457 3240 3279 1212
Image3 4175 17.17 40.08 42.08 3150 27.52
Image4 2291 13.74 17.03 17.86 16.78 12.82
Image5  23.64 2954 2651 29.85 24.88 19.26
Image6 29.45 29.73 2479  27.07 2413 2334
Average  30.06 23.61 2645 2813 23.83 19.94
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Image3 60.86 59.73 67.68 55.04 51.13 69.97
Image4 56.23 4988 6233 58.04 46.64 76.50
Image5 4188 3041 5135 5113 70.62 64.69
Image6 40.12 3933 66.30 36.25 50.74 45.76
Average 5191 4825 6398 5288 56.46 66.75
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Image HRDCP NGT SCB CBCS A0SR Ours
Imagel 0.16 0.12 0.17 0.18 0.15 0.12
Image?2 0.19 024 021 0.21 0.17 0.09
Image3 0.38 029 0.32 0.27 0.37 0.36
Image4 0.06 0.12 0.10 0.18 0.08 0.01
Image5 0.24 032 0.26 0.25 0.25 0.21
Image6 0.13 015 011 0.11 0.11 0.10
Average 0.19 021 0.20 0.20 0.19 0.15
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Table 5 Comparison of EN for Different Methods

Image HRDCP NGT SCB CBCS A0SR Ours
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