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Summary of nighttime image enhancement methods
JIANG Xuesong, YAO Hongxun
(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)

[ Abstract] Nighttime image enhancement, as an important branch of image enhancement, has attracted the attention of
researchers. The goal of nighttime image enhancement is to improve the overall quality of night image, including enhancing
brightness and detail visibility, suppressing noise and so on. Firstly, this paper collects a large number of real night images and
synthesizes a large number of low—light images artificially. Then, the paper uses these data to analyze various nighttime image
enhancement methods, compares their performance, and analyzes the principles, advantages and disadvantages of these methods.
After that, the paper uses subjective evaluation and objective evaluation to evaluate the performance of different methods at the same
time. Subjective evaluation directly evaluates the quality of enhanced images from the direction of visual perception. The objective
evaluation methods are divided into reference image quality evaluation and non-reference image quality evaluation. Low-light is used
respectively. Degree image and real night image test the performance of all algorithms. In order to ensure the fairness of the contrast
experiment, all the parameters of the algorithms are applied to set according to the parameters of the original paper. The analysis and
experimental results show that the night image enhancement method based on image processing method can effectively improve the
brightness of the image, but it also finds the bottleneck of the traditional image processing in the night image enhancement. The night
image enhancement method based on machine learning can change the brightness distribution of the night image and improve the
night image quality better. The further development of night image enhancement will inevitably use machine learning method.
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Fig. 3 Comparison of nighttime image enhancement results
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Fig. 4 The results of different nighttime image enhancement methods
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Tab. 1 Objectively evaluating the image quality of no—reference image for different night image enhancement methods

Fig. 8 Night image enhancement results comparison
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