Gaussians-to-Life: Text-Driven Animation of 3D Gaussian Splatting Scenes
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Motivation

* Text-to-4D and video diffusion models do not provide sufficient control for
real-world applications in AR/VR or film-making.

* Instead, animate given 3D scenes using video diffusion models as
guidance!

* Make use of several pre-trained 2D models to lift motion into 3D without
training or expensive runtime optimization as in Score Distillation Sampling.

— Animate scenes in under 10 minutes on a 24GB GPU!

Results

“bear statue turns its head”

References:

1Xing, Jinbo, et al. "Dynamicrafter: Animating open-domain images with video diffusion priors." ECCV, 2024.
2Piccinelli, Luigi, et al. "UniDepth: Universal monocular metric depth estimation." CVPR, 2024.

3Karaev, Nikita, et al. "Cotracker: It is better to track together." ECCV, 2024.

Previously
generated video

Method Overview

A

4D Gaussians

)

|

Rendered Depth

Rasterizer

l

Rendered Video

l

Diffusion Model

A 4

Depth Estimation?

Generated Video Deformation Transfer

l )

Point Tracking? Temporal Alignment

I -

Z

A 4

Depth (dense, per-frame)  Sparse 2D Point Tracks
»  Depth Alignment Tracking Correction

X,y

2D-to-3D Lifting

l

3D Point Tracks

tl_)tO
flow,Z,

Improving 3D Consistency of Generated Videos

“‘*-\\\\\\\\\\\\

A 4

VDM
Encoder

enc(vs—1)

~
e
-

Target point

— Linear / Source point

— Rigid @—' J

-

-

1
~
A/

Videos from
different viewpoints

(%1

Uy

Usg
I ]

selected sequence
Lo

K Static scene initialization

Video from new viewpoint

\ 4

A\ 4

9(f)s

N -

Current Scene Rendering

\ 4

A
prev
dp : ©
~—Zpre \ T

enc(g(f)s)

Latent-space

Latent Noise

Interpolation

Video
Diffusion DVDI\(;I — Vg
Model ecoder

P T

“[text prompt]”

Acknowledgments: Thomas Wimmer is partially supported by the Konrad Zuse School of Excellence in Learning and Intelligent Systems (ELIZA) through the
DAAD program Konrad Zuse Schools of Excellence in Artificial Intelligence, sponsored by the German Federal Ministry of Education and Research.



