


1.Introduction of Low Light Image Enhancement
Background:
High-level task are heavily dependent on the quality of the input images. 
Insufficient light during capture can result in information loss and noise in the dark regions of the images.

Operations:
Long exposure -> blur,    High ISO -> noise amplified,      Flash -> unbalanced lighting

Challenge:
When amplifying the intensity/brightness, noise also amplifies.
In low-light conditions, camera sensors are sensitive and non-linear to insufficient photons, which causes color distortion. 



1.Introduction of Low Light Image Enhancement

Model

Data driven method mostly uses paired data to train an enhancement model.

Powerful input:
• SNR map
• Light attention map
• Edge map
• Reflection map
……

Powerful model:
• Complex CNN
• Unet
• Transform
• GAN
……

Powerful loss:
• MSE loss
• Color loss
• Light loss
• VGG loss
……



2.Motivation
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3.Challenge

1. Lack of paired training data, hard to collect ground truth
2. Synthesizing physically correct night light-effects images is challenging

Solution:  propose an unsupervised night image enhancement method. 
• Model-based Layer Decomposition 
• Unpaired Light-Effects Suppression



4.Method Part1: Layer Decomposition

Our decomposition is based on the following image-layer model: 

This idea is based on Retinex theory. It is a ill-posed question.



4.Method Part1: Layer Decomposition

Deep learning method based on Retinex theory (2019 ACMMM Kind)



4.Method Part1: Layer Decomposition
Four unsupervised loss:

Light-Effects and Shading Initialization loss

Li is max value of RGB channels.  �i is  second-order Laplacian filter from the input image.

Color Constancy Loss

Reconstruction Loss

Gradient Exclusion Loss



4.Method Part2: Light-effects Suppression
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4.Method Part3: Structure and HF-features 
Losses



4.Method Part3: Structure and HF-features 
Losses












