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Motivation

Motivation: We need better underwater simulators

Photorealistic Driving 
Simulation [1]

Outdated technologies for 
underwater Simulation [2]

Solution: NeRF (Neural Radiance Fields) and its variants

Main Challenge: Learning water effects together with geometry

What we observe: 

Geometry is constrained in multiple view observations, and 

water effects are encoded in multiple altitude observations. 

They can be learned together.

Methodology

Our proposed method: Learning geometry, reflectance property, water effects (attenuation, backscatter) in 

a unified model, based on neural reflectance field [3] and Jaffe-McGlamery Model [4].

Results & Visualization
Input

Water Effects Removed

Adding a different water effect back

Takeaways

•We can learn neural reflectance field + water effects as a unified model

•True color can be corrected without pretraining, without depth estimation, 

without color assumptions (grayworld [5], dark channel [6], etc.)

•Then we can add arbitrary water effects back

•And of course, we can render novel views since it’s NeRF-based.

Limitations & Future directions

•Single point light source -> Mixed light source / ambient light

•Backscatter modeled as a constant -> Better approximation of backscatter
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