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Abstract

Images acquired from optical imaging devices in a low-light or back-lit environment usually lead
to poor visual experience. The poor visual visibility and the attendant contrast or color distortion
may degrade the performance of the subsequent vision processing. To enhance the visibility of
low-light image and mitigate the degradation of vision systems, this paper proposes an end-to-end
low-light image enhancement algorithm based on the Retinex model. The proposed algorithm im-
proves the Retinex model based on maximum entropy, and uses adaptive dynamic adjustment
curve to enhance the contrast of the illumination map decomposed by the model, and then merges
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the decomposed reflection map to obtain the final enhanced image. The network architecture of
the proposed algorithm is very lightweight, and the training time only needs 80 seconds. Experi-
mental results show that compared with the existing representative methods, this method has a
strong competitive advantage in terms of visual effects and four commonly used objective image
evaluation indicators.
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Figure 1. The neural network model framework of this article
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Figure 2. lllumination adjustment network model structure
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Table 1. Quantitative results tested on the LOL test set
F 1 oL ME BN ERER

Method PSNR SSIM LOE NIQE
SRIE [4] 11.86 0.50 370.44 7.23
NPE [8] 16.97 0.59 681.42 8.44
DRBN [17] 16.17 057 747.19 5.15
Retinex-Net [19] 16.77 0.56 1059.27 8.88
LIME [3] 16.76 0.56 800.34 8.38
KinD [18] 17.65 0.76 549.03 471
Zero-DEC [15] 14.84 0.58 422.27 7.77
EnlightenGAN [14] 17.37 0.66 530.64 4.68
Self [16] 19.35 0.69 373.97 3.67
Without Lirec 19.13 0.70 337.18 4.00
ours 19.84 0.73 348.10 3.9
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Zero-DEC [15 ] Ours Reference

Input SRIE [4]

Retinex Net [19] LIM [3] EnlightenGAN [14]

Self [16] Zero-DEC [15 ] Ours Reference

Figure 3. Visual comparison of the test results of various methods on the LOL test set
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