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A study on low-light image enhancement method using deep
learning based image enhancement network
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Abstract This paper proposes a deep learning-based technique for estimating transformation functions
to enhance low-light images. Conventional model-based methods for enhancing low-light images are not
effective for various low-light scenarios as they are based on characteristics of individual input images.
In contrast, the proposed approach estimates transformation functions for image enhancement using a
network trained on a large dataset, allowing adaptation to diverse low-light input images and providing
a rationale for the outcomes obtained from transformation functions. To evaluate the effectiveness of
the proposed technique, key metrics for assessing image quality, namely PSNR and SSIM, were employed.
Experimental results demonstrated that the proposed method improved brightness while suppressing
color distortion in the enhanced images. Compared to benchmark methods, quantitative measurements
of PSNR and SSIM showed improvements of up to 50% and 17% on average in the enhanced image
results achieved by the proposed method.
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Fig. 1. A flow chart of the proposed algorithm
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Fig. 2. Specification for image enhancement network
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Fig. 4. Detailed structure of IRB
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Table 1. Quantitative comparison on test dataset

Method PSNR SSIM EME PixDist
LIME[10] 12.69 0.57 25.86 26.38
ZeroDCE[14] 12.14 0.58 20.81 16.97
Proposed 18.61 0.67 18.92 28.56
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