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Brighten-and-Colorize: A Decoupled Network 
for Customized Low-Light Image Enhancement



Introduction

RGB channels constraint, Color consistency loss, …

Low-light Image Enhancement

Lightness

Color / Chrominance

Recent advances mainly focus on the refinement of the lightness, while ignoring the role of chrominance.
It easily leads to chromatic aberration or artifacts.



Introduction

Image Colorization Low-light Image Color Recover

Key challenges:

• How to ensure boundaries of the generated chrominance?

• How to solve the problem that one object can be filled by multiple colors ?

semantic information

color strokes, reference image

Although the chrominance of low-light image is unsaturated, it contains both boundary information and some color hints.

LLIE is decoupled into the brightening and colorization sub-tasks.

low-light chrominance as a guidance to recover proper colors. customized enhancement

• customized saturation
• customized color style



Framework



Brightening

Lightness Adjustment Module



Colorization

Color Embedding Module



Colorization

Color Classification Loss
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Customized Enhancement

Color Style Control.

Saturation Control

Color Adaptation



Experiments

△𝐸_𝑎𝑏 : 𝐿2_𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 in CIELab color space

CSE: Color Sensitive Error



Experiments



Experiments



Experiments



Thanks！


