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Background

• Uncertainty information in 3D representation is useful
• Remove the noisy components in the model 

• Provide confidence maps to assess the quality of synthesized views 
and depth

• Important in autonomous driving simulation and robotics navigation

• Naïve 3DGS cannot provide uncertainty information 
• Uncertainty of model parameters 

• Uncertainty of predictions



Motivation

• In Bayesian learning
• Computational efficiency

• Exploration of model parameter space samples

• Multi-scale variational representation
• Learn variational distribution of 3DGS attributes

• Build local models of multiple scales to increase model parameter 
space diversity



Method: Multi-scale Variational Representation

• Offsetting the 3DGS attributes

• Variational inference with multi-scale priors

• Inference with learned posterior



Method: Pipeline



Method: Pipeline



Algorithm: Pipeline



Experiments: Depth Uncertainty



Experiments: Novel View Quality and Uncertainty



Experiment: Noisy Gaussian Removal



Thank you for listening! 

Code: Github Repo Inquiries to Ruiqi Li: WeChat QR Code
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