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Research Introduction
BACKGROUND

• 3D head reconstruction is a core challenge in computer vision and graphics, with 
applications spanning multiple domains.

¡ Traditional Methods: Mesh-based approaches.

¡ Recent Approaches: Utilizing NeRF and 3DGS 
to capture high-fidelity appearance, 
combined with deformation fields or rigging 
for animation.



Research Introduction
EXISTING PROBLEMS

Traditional mesh-based methods:

¡ depend on high-quality geometry 
and detailed UV coordinates.

¡ struggle to represent volumetric 
areas.

Implicit representations:

lack an explicit structure, 
making real-time editing 
difficult.

Standard 3DGS methods:

entangle geometry and 
texture, which also 
complicates editing.



GaussianAvatar-Editor: 
Photorealistic Animatable 
Gaussian Head Avatar Editor , 
3DV 2025

MeGA: Hybrid Mesh-Gaussian Head Avatar for High-
Fidelity Rendering and Head Editing , CVPR 2025
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RELATED WORK



¡ Building high-quality 3D heads that adapt to complex facial expression variations and diverse 
poses.

¡ Accurately reconstructing fine non-Lambertian facial structures (such as lips, hair, and the 
interior of the mouth), ensuring high visual fidelity.

¡ Achieving real-time rendering and driving.

¡ Supporting real-time interactive editing.
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SVG-Head
MESH-AWARE UV MAPPING

3DGS
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Define uv! = uv", and calculate uv"	using barycentric 
interpolation with the UV coordinates of the mesh vertices 
predefined by the FLAME model.

To enhance real-time rendering performance, the 
interpolation process is compressed into an affine 
transformation. The affine matrix for each triangle is 
precomputed, and the UV coordinates of each surface 
Gaussian center (which can be directly computed through 
interpolation) are used, along with the vector from the 
surface Gaussian center to the intersection point, to 
precisely compute the UV coordinates of the intersection 
point (as shown in Equation 3.7 of the paper).

（While surface Gaussians should be fixed on the mesh 
surface, the illustration is for convenience of visualization.）



Experimental Validation
RECONSTRUCTION: QUANTITATIVE COMPARISON



Experimental Validation
RECONSTRUCTION: QUALITATIVE COMPARISON
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Experimental Validation
RECONSTRUCTION: EFFECT DEMONSTRATION



Experimental Validation
EDITING: QUALITATIVE COMPARISON

SVG-Head (Ours) MeGA GaussianAvatar-EditorGround Truth

time ≈ 0.014s time ≈ 30()* time ≈ 30()*

time ≈ 0.014s time ≈ 1.5ℎ time ≈ 30()*

time ≈ 0.014s time ≈ 4.5ℎ time ≈ 30()*
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