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Abstract: 3D Gaussian Splatting has emerged as an efficient and high-quality representation for volumetric vi
sual content, with growing applications in immersive communication. However, despite its rendering efficiency
, the representation typically relies on a large number of Gaussian primitives, leading to substantial storage and t
ransmission overhead that hinders practical deployment. A key challenge is therefore to identify and exploit the
redundancy inherent in Gaussian-based representations. In this talk, I will present our recent efforts on compact
Gaussian representations for volumetric video. For static scenes, we exploit predictive relationships among Gau
ssian primitives and integrate rate constraints into representation optimization to reduce spatial redundancy whil
e preserving rendering quality. For dynamic scenes, we further leverage temporal coherence by predicting scene
evolution from previously reconstructed Gaussian representations, allowing only compact temporal updates to
be transmitted. Moving toward structured human content, we investigate appearance-motion decomposition, wh
ere persistent appearance is represented by a shared canonical Gaussian model and temporal variations are descr
ibed using compact human motion parameters. For head avatars, semantic information is additionally incorporat
ed to guide representation capacity toward visually important regions. We also discuss compression of feed-for
ward Gaussian representations, where correlations in learned features are reorganized to enable efficient and ge
neralizable coding without scene-specific optimization. These studies demonstrate that compact volumetric repr
esentation is closely tied to the underlying structure of the content being represented. By exploiting spatial, tem
poral, articulated, semantic, and feature-level correlations, Gaussian-based volumetric video can be represented
with substantially reduced data rates while retaining high-quality rendering.
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