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Motivation
 Due to the suboptimal environment and equipment, the

obtained low-light images often have problems such as low
brightness, insufficient contrast, and noise, which also
affect the performance of high-level vision tasks. Low-
light image enhancement can improve the visual quality
of images and improve the accuracy of high-level vision
tasks.

 However, existing methods often do not consider noise or
uneven illumination in low-light images.

Method

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

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

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

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

 Reconstruction: This module is the product of the denoised reflectance and the
enhanced illumination.

Evaluation & Results
We conduct ablation experiments to validate

the illumination adjustment module.
We perform ablation experiments on the loss

functions.
Extensive experiments demonstrate that the

proposed method outperforms state-of-the-art
methods qualitatively and quantitatively on
the popular public datasets.

Comparison of our and other methods on
NIQE, the best results are in bold.

Comparison of the effects of 
different loss functions on 
NIQE the best result is in bold.

Comparison of different illumination enhancement 
modules on NIQE, the best results are in bold.
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