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In 3D meshes, LOD control is a well-established technique to balance Quality and 
Efficiency.

Challenge in 3DGS:
o Unlike a 3D mesh, where vertices are connected and can be simplified using standard 

decimation algorithms, 3D Gaussians are unstructured, ellipsoid-like primitives.
o Even nearby Gaussians might have completely different attributes (e.g., scales, rotations, 

and colors). Therefore, we cannot simply “merge” nearby Gaussians to reduce the point 
count without causing massive visual artifacts.

Motivation
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Method: ArchitectHead
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Key Idea:

ArchitectHead introduces the first 3D Gaussian head avatar framework 

capable of real-time, continuous Level of Detail (LOD) control by treating 

Gaussian density like 2D image resolution.



Method: ArchitectHead
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Sampling UV Feature Map
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UV Feature Map

Weighted
Resampling LOD:New Resolution:



Training
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Stage 1: Render with the highest LOD (LOD = 0)

Stage 2: Render with 5 LODs ranging from 0 to 1.0. 

Loss function:

Reconstruction Terms Regularization Terms



Results: Self-Reenactment
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Results: Cross-Reenactment
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Demo: Continuous LOD Control
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Project Homepage

Thanks!
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