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Haze traffic image enhancement based on improved
retinex and adaptive fractional differential

WANG Wei-xing” » ZHAO Heng

(School of Information Engineering s Chang’'an University , Xi' an 710064, China)
% Corresponding author s E-mail ; enn525d@qq. com

Abstract: To improve the contrast, clarity, and color fidelity of the traffic image in haze weather and
reduce the negative impact of image degradation, a haze traffic image enhancement algorithm based on
fast-guided filtering smoothing constraint for Retinex and adaptive fractional differential was proposed
herein. First, an original image was converted from RGB space to YCbCr space, and the brightness
component Y was extracted to construct the initial image . Second, a variational model was construc-
ted, and the fast-guided filter was used to construct the smoothing constraints of the objective func-
tion to accurately estimate the initial irradiation component . Then, the Retinex model was used to ob-

tain the initial reflection component , and the adaptive fractional differential mask was applied to en-
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hance in order to obtain , which was the enhancement result of the Y component. The method showed
good performance in terms of image noise suppression and detail enhancement. Finally, the reflection
component was converted from YCbCr to RGB space by combining with the color difference informa-
tion of Cb and Cr, to obtain the final enhanced image . In this study, the contrast experiments of dif-
ferent haze traffic images were tested. The experimental results indicate that the standard deviation-
and average gradient of the new method are at least 1. 12 times and 4 times higher than those of the o-
riginal image, and the information entropyis at least 4. 76 % higher. The comprehensive performance of
the proposed method is better than that of other comparison algorithms. Thus, the method is satisfac-
tory for image enhancement and detail retention. It effectively improves the color fidelity, intensity
contrast, and texture clarity forroad traffic images in haze weather. Moreover, it makes the image
more visible, and the color more natural.

Key words: fast guided filtering; Retinex; adaptive fractional differentiation; image enhancement
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