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Input: Multi-view video recordings Output: Animatable 3D Head Avatar
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2 streams to control expression:
• Screen-space decoding with ControlNet for 3D head pose + coarse expression
• Direct expression conditioning via cross attention for fine expression details

DiffusionAvatars can be animated by changing the input expression code 𝑧𝑒𝑥𝑝
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User study

Self-reenactment results averaged over 8 persons

Conclusion

DiffusionAvatars combines a detailed neural parametric head model (NPHM)
with a diffusion architecture in a deferred neural rendering setting:

• Use ControlNet conditioned on NPHM renderings to steer 3D head pose + coarse expressions
• Exploit pre-trained diffusion model to produce more plausible images
• Use direct expression conditioning akin to IPAdapter for fine expression details
• Use Neural Textures stored in TriPlanes indexed via NPHM’s canonical space for improved image synthesis
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