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Introduction

• the Retinex model does not consider the 

corruptions hidden in the dark or introduced by 

the light-up process.

• Directly applying original vision Transformers for 

low-light image enhancement may encounter an 

issue. The computational complexity is 

quadratic to the input spatial size. 

• We revise the original Retinex model by 

introducing perturbation terms to the 

reflectance and illumination for modeling 

the corruptions. 

• We design a new self-attention 

mechanism, IG-MSA, that utilizes the 

illumination information as a key clue to 

guide the modeling of long-range 

dependences.

Retinex theory： I = R ⊙ L

R: reflectance image            contains the "real" content, details, and colors of the image  

L: illumination map               the intensity of light shining on an object



Model the Corruption

Retinex theory： I = R ⊙ L R: reflectance image              L: illumination map

Corruptions:

•the high-ISO and long-exposure imaging settings of dark scenes inevitably introduce noise and artifacts.

•the light-up process may amplify the noise and artifacts and also cause under-/over-exposure and color distortion

and                  denote the perturbations

• Multiply the two sides of by a light-up map to light up：

：noise and artifacts hidden in the dark scenes and are amplified

：the under-/over-exposure and color distortion caused by the light-up process

• One-stage Retinex-based 

Framework：
takes I and its illumination prior map                    as inputs

: the operation that calculates the mean values for each pixel along the channel dimension

: model the interactions of regions with different lighting conditions



The Overview of The Retinexformer



IGAB&IG-MSA

reshape split

For each head, three fully connected layers       without bias are used to linearly project      into 

query elements                      , key elements                     , and value elements

Regions with better lighting conditions can provide semantic contextual representations to help enhance 

the dark regions

use the light-up feature      to direct the computation of self-attention

reshape split



IGAB&IG-MSA

Complexity

IG-MSA：

the computational complexity mainly comes from

G-MSA(global MSA): 
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Experiments

Low-light Object Detection

• Experiment Settings

DataSet：ExDark 

5890 images training -1473 images testing

YOLO-v3 is employed as the detector 

trained from scratch



Ablation Study

• Break-down Ablation

• One-stage Retinex-based Framework

• Self-Attention Scheme

Baseline-1 is derived by removing ORF and IG-MSA 

from Retinexformer

Remove ORF from Retinexformer and 

set the input of       as

G-MSA： used by previous CNN-Transformer hybrid 

methods，downscaled into 1/4 size

Baseline-2： removing IG-MSA from Retinexformer

W-MSA： window-based MSA proposed by Swin Transformer
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