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Introduction

Background

*Dynamic 3D scene reconstruction from
monocularvideo is limited by sparse viewpoints.
*Dynamic Gaussian splattingrequires accurate
geometry for high-quality rendering.

Challenges

sLimited parallax leadsto incormrect warp fields
and unstable motions.

*Depth and optical flow priors are noisy and failto
regularize dynamics.

Related Works

*Learned warp fields via MLPs or offsets.
*Structuralcues (depth, flow) applied, but
insufficient for re liable motion modeling.
Contributions

*Derive analytical velocity fields from the warp
field via Luc as-Kanade adaptation.
*Enablecontinuous time integration without extra
networks.

*Improve motion accuracy and tractability over
data-driven methods.

Failure Modes

Gaussian Splatting Lucas-Kanade
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Regularizing Warp Field

The warp field can be regularized by suppressing the
irregularities in the motion Jacobians for smoother
predictions.

Underlying motion fields

‘motion threshold !

Without regularization, the Gaussians could over-
compensate for photometric quality with inaccurate
motions.

Experiment Results

Experiment Setup

*Evaluated on five dynamic scene datasets with
varying camera motion (DyCheck, Dynamic Scene,
Plenoptic Video, HyperNeRF, DAVIS 2017).
*Achieves state-of-the-art results under static and
dynamic cameras, validated quantitatively and
qualitatively.

The underlying geometry is morécorﬁplete with the warp
field regularization
Comparisons with baseline methods
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Warp Field Uncertainty

The covariance of warp Jacobians can be used
to estimate motion uncertainties over time.

Conclusion

We derive analytical velocity fields to
regularize dynamic Gaussian splatting,
improving motion accuracy and reconstruction
quality from limited views. Future work
explores 3D tracking from casualcaptures and
dynamic scene rendering in thewild.
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