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Abstract

Images displayed on a digital devices under the sunlight are generally perceived to be darker than the original images, which
leads to a decrease in visibility. For better visibility, global luminance compensation or tone mapping adaptive to ambient lighting
is required. However, the existing methods have limitations in chrominance compensation and are difficult to use in real world due
to their heavy computational cost. To solve these problems, this paper propose a piece-wise linear curves (PLECs)-based image
enhancement method to improve both luminance and chrominance. At this time, PLECs are regressed through deep learning and
implemented in the form of a lookup table to real-time operation. Experimental results show that the proposed method has better
visibility compared to the original image with low computational cost.
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Fig. 1. (a) Pseudo-GT generation (b) Framework of PLECs training (c) Regressed PLECs through training
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Fig. 2. Results image adaptively improved to ambient-lighting con-
ditions
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Table 1. Quantitative results in ‘sunlight' condition, Here, D, M, and B denote dark, medium,
bright classes, respectively. Bold indicate best performance

Metric PSNR (dB)

SSIM LPIPS

Class D M B

M B D M B

D(1y) 1532 | 818 | 4.26

0.24

0.27 0.44 0.40 0.45 0.42

D([3]) 17.45 | 8.31 3.16

0.62

0.43 0.28 0.18 0.34 0.58

(1

pc) | 16.94 | 940 | 458 | 077

0.57 0.47 0.20 0.33 0.47
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