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Cross-identity Reenactment: manipulate an avatar with unseen expressions 
and poses of another person.
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Introduction

Pipeline

Optimization
We optimize 3D Gaussian parameters from scratch and finetune FLAME’s 
dynamic parameters with an RGB loss and two regularization terms.

Ablation and Visualization

GaussianAvatars: Photorealistic Head Avatars with Rigged 3D Gaussians

① Set up a local space 
for each triangle.

② Assign a Gaussian 
to each triangle.

③ Deform Gaussians 
during optimization.

④ Add Gaussians with 
binding inheritance.
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Novel-View Synthesis: render an 
avatar from a left-out viewpoint.

TL;DR: We rig 3D Gaussians to a 
parametric mesh model (FLAME) for 
photorealistic head avatar creation and 
manipulation.

Fidelity: Using 3D Gaussian as the 
rendering primitive, we capture fine 
details like hair strands and eyelashes.

Controllability: We can manipulate 
Gaussian splats with FLAME as the 
control interface, independent of the 
number of splats.

Connectivity: The triangles implicitly 
bundle adjacent splats, enforcing 
smoothness on the movement of 
surrounding splats.

Consistency: A Gaussian splat is 
consistently attached to the same 
triangle during optimization. This 
enables effective finetuning of mesh 
parameters, drastically enhancing the 
reconstruction of visual details.

Regularizations prevent artifacts 
with novel expressions:
§ A splat shouldn’t be too far from 

its parent triangle. 
§ A splat shouldn’t be too large on 

either axis. Smaller splats result in 
less blur.

The number of Gaussians :
While the number of Gaussians grows by as much as 1000% during training, the 
run-time of each optimization iteration increases by less than 100%

FLAME parameter finetuning:
Fine-tuning FLAME parameters leads 
to more accurate mesh alignment to 
the input image. The movement of 
cheeks and lips is better captured 
with FLAME fine-tuning.

ten splats per 
triangle on average

Self-Reenactment: animate an 
avatar with unseen expressions 
and poses from the same person.


