
LumiMotion: Improving Gaussian Relighting with Scene Dynamics

Existing Gaussian Splatting-based methods primarily target static 
scenes and often assume simplified or moderate lighting to avoid 
entangling shadows with surface appearance.  This limits their ability 
to accurately separate lighting effects from material properties, 
particularly in real world-conditions.

In Stage 1, a dynamic representation of 2D Gaussians, tailored for the 
relighting task, is trained. The estimated base color from Stage 1 serves 
as a starting point for albedo and is further optimized in Stage 2, 
together with roughness and the unknown environment map. 

In Stage 2, we rasterize the albedo, roughness and normal maps, then 
perform stratified sampling from the environment map and apply ray 
tracing to compute per-pixel visibility V 

Method overview

Our method not only achieves competitive relighting capabilities and 
effectively removes shadows from albedo, but also estimates lighting 
more accurately. 
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Motivation

Solution

● we introduce method that learns a dynamic 2D Gaussian Splatting representation 
that promotes smooth normals and temporal surface consistency

● we introduce a set of novel constraints we introduce a set of novel constraints on 
the deformation network, which encourage dynamic regions to deform while 
keeping static regions stable

● we release a new synthetic benchmark comprising five scenes under four lighting 
conditions, each in both static and dynamic variants
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