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Background

Low-light images：

(a) Insufficient lighting (c) Uneven lighting(b) back lighting

Backlit image enhancement is more challenging 

as it requires preserving well-lit areas while 

enhancing underexposed areas.



Background

Rely on ideal assumptions such as mean brightness and gray world models or directly learn the 
distribution of normal light images through adversarial training.

 Supervised methods. Retinex-Net、KID、 URetinex-Net

 Unsupervised methods.  Zero-DCE、EnlightenGAN

 Conventional methods.

Difficult to process real-world backlit images.

Over-enhancement in well-lit areas or under-enhancement in low-light areas.



Introduction

The optimal prompts could vary on a case-by-case basis 
due to the complex illuminations in the scene.

It is unlikely to achieve optimal performance with 
fixed prompts.

Replace fixed prompts with learnable prompts and 
continuous prompt refinement helps achieve image 
enhancement



Method



Method
The first stage involves the initialization of negative and positive (learnable) prompts to roughly 
characterize backlit and well-lit images, as well as the training of the initial enhancement network.

𝐼௕ ∈ 𝑅
ு×ௐ×ଷ𝐼௪ ∈ 𝑅ு×ௐ×ଷ

𝑇௣ ∈ 𝑅
ே×ହଵଶ

𝑇௡ ∈ 𝑅
ே×ହଵଶ

Φ௜௠௔௚௘ Φ௧௘௫௧

 Antonym prompt pairing



Method

௪ ௕ , y is the label of the current image I, 0 is for negative 
sample ௕ and 1 is for positive sample ௪.



Method

The CLIP-Enhance loss ௖௟௜௣

The identity loss ௜ௗ௘௡௧௜௧௬

The enhancement loss ௘௡௛௔௡௖௘



Method
In the second stage, we iteratively perform prompt refinement and enhancement network 
tuning. The prompt refinement and the tuning of the enhancement network are conducted in an 
alternating manner. 

The negative similarity score between the prompt pair and an image:

𝐼௧ ∈ 𝑅
ு×ௐ×ଷ



Method
Margin ranking loss:



Experiments
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Ablation Studies

 Necessity of Learned Prompt

 Effectiveness of Iterative Learning



Ablation Studies

 Impact of Training Data

 Advantage of CLIP-Enhance Loss over the Adversarial Loss.



Ablation Studies

 Impact of Different Prompt Initialization



Thanks


