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Brightness Level Image Enhancement Algorithm Based on Retinex Algorithm

Li Zhonghai, Song Xiaoyu, Chen Cancan, Wang Chongyao
(Institute of Safety, Shenyang University of Aeronautics and Astronautics, Shenyang, 110136, China)

Abstract: When dealing with low illumination images, the traditional Retinex algorithm can improve the
image recognition, but there are some shortcomings, such as “halo artifacts” and the lack of image details.
In this paper, a new image enhancement algorithm, which combines the guided filtering image hierarchical
processing with multi-scale Retinex algorithm, is adopted. Firstly, in the HSI color space, the original
image is divided into detail image and basic image by using the guide filter algorithm. Then, gain
coefficients are constructed for the two separated image layers, which are respectively enhanced and
reconstructed to obtain a new brightness image. Finally, the new brightness image is restored in the RGB
color space to output the final image with higher brightness and better restoration. Experimental results
show that the algorithm makes the edges and details of the image more prominent, and can eliminate the
“halo artifact” phenomenon. Moreover, the objective evaluation index has also been greatly improved.

Key words: Retinex algorithm; guided filtering; image layering; image reconstruction
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Fig.2 Comparison of three enhancement algorithms for image 1
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Fig.3 Comparison of three enhancement algorithms for image 2
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