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Motivation

Method Characteristic Pros Cons

3DGS
Explicit

• Fast Rendering
• High Mem Consumption
• Hard to Fit Continuous 

Surface
Discrete

Alpha Blending

INR

Implicit
• Better Continuous 

Surface Fitting
• Mem Efficient

• Low Rendering Speed due to 
Dense Sampling

Continuous

Volume Rendering

ü Representing Continuous Surface
ü High Rendering Speed, w/o Volume Rendering
ü Implicit, Memory Efficient

We propose GVKF:
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Method 1. Implicit Gaussian Representation

• Gaussian Attributes are stored in sparse voxel grids as 1D latent code

• Attributes are decoded by several MLPs conditioned on 1D latent code
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Method 2. Modified 3DGS Rendering

• 3DGS are transformed to 1D Gaussian functions along the camera 
ray to evaluate the influence of opacity

• Alpha blending (Equivalent to 3DGS Rendering):

• Surface Representation (CDF of kernel functions):

3DGS:

GVKF:
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Results
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Thanks !

Project page: https://3dagentworld.github.io/gvkf/


