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Image Enhancement Networks

Motivation

Results and Analysis

• Due to the limited resources of underwater robots and similar 
devices, traditional large-scale models struggle to achieve 
efficient underwater image enhancement on these platforms. 
Therefore, how to utilize deep learning algorithms for 
underwater image processing while meeting the real-time 
requirements is worth exploring.  

• Furthermore, the underlying task of underwater image 
enhancement lacks large-scale high-quality datasets, and the 
performance of such real-world applications is largely 
jeopardized by data scarcity and various data degradations. 

• So We propose a two-stage architecture that provides novel 
designs and directions for image enhancement. The strong prior 
stage decomposes mixed degradation into sub-problems, while 
the fine-grained stage focuses on enhancing the network’s 
perception of intricate details.

Insufficient computing 
and storage resources

  Recent DNNs that are speed-limited by 
high-resolution datasets.

Methodology

         We introduce FA+Net, that reduces the the number of 
parameters of  an enhancement model  to 8.9K, which is 
approximately 10−100× fewer than previous methods.        The proposed RSFDM-Net achieves the best results on PSNR 

and UCIQE metrics which prove our proposed method is great 
at handling details textures and restore contrast.  Also,  FA+Net 
outperforms all other designs in terms of efficiency.

   Visual comparisons with the SOTA methods on the T90.

FA+Net  exhib i t s  a  s t rong  foundat ion  for  p rac t ica l  
applications, as it presents a crushing victory for other 
methods on high-resolution images.

Insufficient computing and storage 
resources: traditional large-scale models 
struggle to achieve efficient underwater 
image enhancement on underwater robots 
and similar devices

Also we have done 
some practice on the 
virtual scenes. Their 
colors become more 
brilliant.

          FA+Net is the only model capable of real-time enhancement 
for 1080P images, efficiently running on an RTX 3090 GPU. It 
demonstrates exceptional performance across multiple datasets, 
making it a viable choice for deployment on mobile platforms.
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