
	
The cloth geometry is represented as mesh       while the cloth appear- 
ance is modelled via 3D Gaussians placed on the faces of the Mesh. 
This creates a differentiable mapping between cloth state space and 
rhe space of the observations     .	

The prediction-update framework, integrates a pre-trained action-conditioned 
dynamics model           with the differentiable map        . This allows for updating 
the mesh state via gradient based optimization of a rendering loss        .
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Introduction
3D Gaussian Splatting (3DGS) is a novel method 
for fast 3D reconstruction and image synthesis. The 
scene is represented by 3D Gaussians defined by 
position, size, color, and opacity. 

Estimating the 3D state of deformable objects is a 
long-standing challenge in robotic manipulation.	
	
Current solutions either rely exclusively on 2D 
images, overlooking the cloth’s 3D structure, or 
use 3D representations that neglect valuable 
information in RGB observations.	
	
To overcome these limitations we propose 
combining 3DGS with an action-conditioned 
dynamics model for state estimation.	
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Conclusion

Cloth-Splatting improves tracking accuracy and reduces 
convergence time by ∼85 % over current baselines.	
	
Future work will focus on broader categories of defomable objects, 
real-time perfomance and robust intialization.	
	

References
3D Gaussian Splatting  for Real-Time Radiance Field Rendering, Kerbl et al. SIGGRAPH 2023	

MD-Splatting: Learning Metric Deformation from 4D Gaussians in Highly Deformable Scenes, 

Duisterhof et al. arXiv 2023	

Dynamic 3D Gaussians: Tracking by persistent dynamic view synthesis, Luiten et al. 3DV 2024

Mesh-constrained 3DGS (       )

Gaussians

Camera

	

Evaluated on simulated data
Model Ablation

Alberta Longhini

albertal@kth.se
Marcel Büsching

busching@kth.se

Jens Lundell

jelundel@kth.se


