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Phys Parameter Optimization: optimize per-object 
physical params. through di7erentiable MPM simulation.

Object-aware dynamic reconstruction: Reconstruct 4D 
Gaussians from multi-view videos with object masks.
Gaussian-to-continuum lifting: reconstructed object is 
converted into a simulation-ready particle continuum 

Multi-object system identification from videos: 
jointly recovering simulation-ready object continuums 
and object-specific physical parameters from videos, 
such that a simulator can replay observed motions 
and predict future behaviors.

Motivation: Prior methods are largely designed for 
single-object settings, making them inadequate for 
contact-rich multi-object interactions and accurate 
physical calibration.

Solution: Object-aware dynamic reconstruction + 
Gaussian-to-continuum lifting + differentiable MPM 
with object-wise supervision

Result: MOSIV achieves strong performance in both 
observable-state reconstruction and long-horizon 
future-state simulation, while also supporting 
physically plausible novel interactions

MOSIV achieves state-of-the-art observable and 
future-state simulation, with strong visual fidelity and 
physically plausible novel interactions


