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ABSTRACT

Reconstructing dynamic 4D .scenes f s |
challenging problem due to sparse observatio \ a otion, oc Iuwﬁue
reliable priors in real-world settings. In this talk,\>present our recent effort
4D Gaussian Splatting (4DGS) by explicitly modeling | tj:r -
geometric' and = probabilistic frameworks. | first int du e_an _uncer a|

regularization strategy that identifies poorly observed regions. nd%ele
additional priors, together with a depth- and scene-flow-based den5| ication scheme that
©coseo °o robustly initializes °Gaussian primitives in fast-moving regions where structure-from-
-motion fails. Building on these insights, | then present GP-4DGS, .a probabilistic
formulation that models the motion of 4D Gaussian primitives using variational Gaussian
Processes, enabling flexible, data-adaptive motion modeling, principled uncertainty
estimation, and temporal extrapolation beyond observed frames. Finally, | briefly discuss

our ongaing effort_toward physics-aware evaluation of dynamic novel view synthesis,
including the construction of a dataset designed to support future research on physically
grounded 4D scene modeling.
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