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Contributions

➢We propose a novel framework, RUSplatting, for 3D representation of deep 

underwater scenes under sparse-view conditions.    

➢ RUSplatting enables more accurate colour estimations through colour-channel 

decoupling.

➢We introduce a novel Edge-Aware Smoothness Loss (ESL) to suppress noise 

commonly encountered in deep-sea, low-light conditions while preserving structural 

details.    

➢We introduce Intermediate Frame Interpolation (IFI) and Adaptive Frame 

Weighting (AFW) to address viewpoint sparsity.    

➢We present Submerged3D, the first dataset captured in deep underwater 

environments, highlighting real-world challenges such as limited lighting and severe 

turbidity.

Quantitative & Qualitative Results

Method

Pipeline of RUSplatting. Yellow highlights indicate the 

proposed contributions: 

(1) colour-channel decoupling with a deeper MLP for 

improved estimation of underwater medium parameters 

(2) IFI to enrich representations and enhance frame 

overlap

(3) an AFW strategy to suppress contributions from 

poorly interpolated frames

(4) an ESL to reduce noise while preserving fine 

structural details
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The Submerged3D can be found 

on both the Zenodo and the 

Huggingface

Huggingface Zenodo

The first two rows show results from the Cormoran, and Tokai scenes from Submerged3D, respectively. The left side of the third row shows the result 

from IUI-Reasea (SeaThru-NeRF), while the right side shows the Seabed from S-UW.

Red colour with bold denotes the best 

result and yellow denotes the second 

best. RUSplatting achieves consistent 

improvements across all underwater 

datasets, boosting PSNR by up to 

3.84 dB, SSIM by 19.19%, and 

reducing LPIPS by 37.29% over 

prior state-of-the-art methods.

Feel free to check 

our Project Page!
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