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Neural head avatars trade off detail for efficiency: lightweight models lack realism, while high-
quality ones are too resource-intensive for commodity devices like VR glasses. Ground Truth Ours GEM Ours Net AG2 GA3 INSTA4

To address this gap, we introduce Gaussian Eigen Models, a compact, single-layer representation 
distilled from high-quality CNNs, enabling fast face synthesis via simple dot products.
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Based on our Gaussian regressor (Stage 1), we synthesize a dataset that is distilled into GEM (Stage 2).

Both our CNN and GEM perform better on novel views, especially around the mouth and wrinkles.

Compression error depending on the number of used principal components in GEM.

One of the applications of our 
GEM is real-time (cross)-

reenactment by utilizing image-
based regressor.
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As an application of GEM, we show that the coefficients can be regressed from a single 
image, enabling real-time facial animation and cross-reenactment.
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