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MOTIVATION
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UNDERWATER CHALLENGES
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EXISTING APPROACHES FOR UIE
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Model-free
Modify pixel 

values

Unnatural distortions

Over/under enhancement

Model-based Estimate model 

parameters
Model assumptions may 

fail in underwater 

environments

Learning-based CNNs, GANs, 

attention models,…..

Improved methods but 

still there exists room 

for improvement



MAJOR OBSERVATION
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Input FUnIE-GAN SGUIE-Net DWNet X-CAUNET

Despite significant advancements in the 

enhancement of underwater images, current 

approaches still suffers from visual artifacts, 

such as color distortion, poor visibility, low 

contrast, hazy, blurriness.



PROPOSED MODEL
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QUANTITATIVE RESULTS
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QUALITATIVE RESULTS
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SSIM / PSNR

❑ Effective haze removal

❑ Bluish/greenish tone correction



QUALITATIVE ABLATION STUDY
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❑ CS1: Without global transformer

❑ CS2: Green channel as common input to cross-attention branches

❑ CS3: Red channel as common input to cross-attention branches

❑ CS4: Passing R-G-B channels in a one-to-one manner through 3x3, 5x5, and 7x7 kernels respectively

❑ CS5: Without 5x5 and 7x7 CONV blocks

❑ CS6: Without 7x7 CONV block 

❑ FM: Full model

UIQM



QUANTITATIVE ABLATION STUDY
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❑ LS1: L1 loss

❑ LS2: L1 loss + CLIP loss

❑ LS3: L1 loss + CLIP loss + SSIM loss



INFLUENCE ON DOWNSTREAM TASKS
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Underwater Semantic Segmentation

Color correction



UIE RESULTS OF X-CAUNET ON VIDEOS
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THANK YOU !

QUESTIONS ? 
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