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A Dehazing Method Combining Physical Model and Depth Map Estimation

YE Kai'?, DING Yan®”
(1. Meteorological Center of Southwest Air Traffic Management Bureau, Chengdu 610202, China; 2. Shanxi Atmospheric Detection

Technology Support Center, Taiyuan 030002, China; 3. College of Electronic Engineering, Chengdu University of Information Technology,
Chengdu 610225, China)

Abstract ; Image dehazing is an important topic in the field of image processing and computer visualization. An improved
image dehazing method based on color attenuation prior is proposed in this paper to address the problem of the existing
dehazing algorithms that are prone to color distortion. First, a method based on quad-tree subdivision is used to estimate
the atmospheric light. Then, a linear model is established using color attenuation prior, and adaptive atmospheric scat-
tering coefficients and a transmission map are obtained according to the map depth map. Finally, a haze-free image is
obtained from the atmospheric scattering model. To compare the effect of the proposed method with other existing meth-
ods, five different images are dehazed with the proposed algorithm and three other methods ( He, Meng and Zhu meth-
ods). In the experiments, the proposed algorithm shows better dehazing effect than the other three methods. The mean
square error (MSE) of the five images with the proposed method decreased by 13% , 78% , 23% , 25% , 75% , respec-
tively, compared to the lowest MSE of the other three methods. The peak signal-to-noise ratios (PSNR) of the five ima-
ges with the proposed method increased by 4% , 31% , 5% , 8% , 31% , respectively, compared to the highest PSNR of
the other three methods.

Keywords :image dehazing; depth map; atmospheric light; transmission map; atmospheric scattering coefficient



