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Motivation

[0 Due to the suboptimal environment and equipment, the
obtained low-light 1mages often have problems such as low
brightness, insufficient contrast, and noise, which also
affect the performance of high-level vision tasks. Low-
licht image enhancement can improve the visual quality
of 1mages and improve the accuracy of high-level vision
tasks.

[0 However, existing methods often do not consider noise or
uneven illumination 1n low-light images. S U —

Method

[0 Our method mainly consists of four modules: (1) retinex decomposition, (2) noise
estimation, (3) illumination enhancement and (4) reconstruction.

[0 Retinex decomposition: This module decomposes the low-light image into
illumination and reflectance.

[J Noise estimation: We estimate the noise in the reflectance component, and then remove
it to obtain a clean reflectance component.

O Illumination enhancement: This module uses the hybrid curve to enhance the
illumination.

[J Reconstruction: This module 1s the product of the denoised reflectance and the
enhanced illumination.
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Evaluation & Results

[0 We conduct ablation experiments to validate
the 1llumination adjustment module.

[0 We perform ablation experiments on the loss
functions.

O Extensive experiments demonstrate that the — wwe oo s @uom i o oo
proposed method outperforms state-of-the-art
methods qualitatively and quantitatively on
the popular public datasets.

C.omparlson of the .effects of Comparison of our and other methods on
different loss functlor}s on NIQE, the best results are in bold. | : ¥
NIQE the beSt result 1S 1n bOld (a) Input (b) RetinexNet [9]  (c¢) KinD [10] (d) LLF] ow [12] (e) Zero-DCE [16] (f) RRDNet [20] (g) Ours
Settings Average Comparison of different illumination enhancement
0. 1085:11—com nan Method LIME DICM NPE MEF  Average modules on NIQE, the best results are in bold.
MO e 3 RetinexNet [9] 4.59 446 459 441 451
w.o. 0SSreficetom 361 KinD [10] 440 421 412 405 419 Settings ~ LIME DICM NPE MEF Average
.0. loss,
o IS 361 LLFlow [12] 435 425 432 426 429 Only Gamma 3.74 351 401 326  3.63
Wo. 10SSitten—spa 367 ZeroDCE [16]  3.80  3.56 394 330  3.65 Only Liner ~ 3.68 351 396 331 3.6l
W.0. 10S5exp 4.32 RRDNet [20] 3.95 3.60 407 3.47 3.77 S-curve [29] 3.77 3.55 3.94 1336 3.65
Ours 3.59 Ours 3.65 350 396 3.26 3.59 Ours 365 350 396 326 @ 3.59
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