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Abstract For fog—degraded images, a new method of restoring polarization image is proposed. Estimate the
atmospheric light intensity and transmission rate function are estimated, and the transmission rate function is
optimized to realize image defogging based on atmospheric scattering model for three random angle polarization
images. Polarization image restoration quality of 3 random angles and 2 orthogonal angles are compared in this
experiment. Experimental results show that the proposed algorithm improves the image’s definition and contrast,
and effectively improves degraded images in the haze condition. The angles of 3 polarization images are arbitrary.
It is not necessary to carry on the registration of the polarization angle, and beneficial for the practical application
of the engineering.
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Fig.1 Images of three random angles. (a) Polarization image at 0° angle; (b) polarization image at 60° angle; (c) polarization

image at 120° angle; (d) composited intensity image I, of three angles; (e) restoration image J; of three angles
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Fig.2 Image of two orthogonal angles. (a) Polarization image; (b) composited intensity image I; (c) restored image J.
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Table 1 Quantitative comparison results of two cases restored images quality at near scene

Image parameter 1, 1 J, Js
Entropy 5.1410 5.1908 5.6880 5.4438
Average gradient 1.5300 1.6320 3.5700 3.3405
Gray variance 9.4350 9.3075 13.4385 11.1945
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Fig.3 Image of three random angles. (a) Polarization image at 0° angle; (b) polarization image at 60° angle; (c) polarization

image at 120° angle; (d) composited intensity image I, of three angles; (e) restored image .J; of three angles
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Fig.4 Image of two orthogonal angles. (a) Polarization image; (b) composited intensity image I; (c) restored image J;
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Table 2 Quantitative comparison result of two cases restored images quality at distant scene

Image parameter I, I, J, J,
Entropy 5.7765 5.8992 6.1010 5.9469
Average gradient 3.5445 3.1875 5.1765 4.4370
Gray variance 52.4790 48.0165 57.4260 46.8435
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