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Low-Light Image Enhancement Algorithm Based On Guided Filter
CUI Yuanbin, TIAN Yimin
(Beijing Institute of Graphic Communication, Beijing 102600, China)

[ Abstract] Aiming at the problems of low—light images, such as contrast, low color saturation and fuzzy details, a comprehensive
algorithm is proposed to improve the shortcomings of low—light images. Firstly, the algorithm converts the low illumination image
from RGB color space to HSV color space, and performs logarithmic transformation on the luminance component in HSV color
space; While the linear transformation of the saturation component S, After the principle of top hat transformation was used to
enhance the shading extraction function of the image background and improve the image details. Finally, the algorithm principle of
guided filtering was used to make up for the blurring and missing edge details when enhancing the low-light image. Experimental
results show that the algorithm can obviously make up for the defects of low—illumination images, improve the brightness and color
saturation of low—illumination images, and make the edges of image details clearer, thus comprehensively improving the image
quality.
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(a) Demonstration diagram of opening operation effect
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(b) Demonstration diagram of closed operation effect
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Fig. 1 Demonstration diagram of opening and closing operation

effect
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(a) Original image (b) Histogram equalization results (¢) MSRCR results
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(d) Adaptive histogram equalization results () Results of this algorithm
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Fig. 2 Enhancement of park night scene by different algorithms
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(a) Original image (b) Histogram equalization results (¢) MSRCR results
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(d) Adaptive histogram equalization results (e) Results of this algorithm
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Fig. 3 Enhancement of urban night scene by different algorithms
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(a) JHEER (b) HIJ7 B R (¢) MSRCR %5
(a) Original image (b) Histogram equalization results (¢) MSRCR results
(d) EE Ny B 2 (e) ATCETRL,
(d) Adaptive histogram equalization results (e) Results of this algorithm

B4 FREEEMEELERIIEE

Fig. 4 Enhancement of dark corridor by different algorithms
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(a) Original image (b) Histogram equalization results (¢) MSRCR results
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(d) Adaptive histogram equalization results () Results of this algorithm
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Fig. 5 Enhancement of dark paths by different algorithms
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