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115K Latent Tokens for 720p, 32 frames Typical 100K G5 ¢ 32 frames = 3.2M Tokens
. K 28x more tokens > -
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Goal: Generate high-quality dynamic 3D content (4D) from a single video. Mesh-guided
Challenge: Direct 4D diffusion is costly — building data + jointly modeling shape, LUIEL2:
appearance, and motion 1s intractable.

Our Approach:
* 4DMesh-to-GS Variation Field VAE encodes canonical Gaussians and temporal variations

from 4D data and compresses them into a compact latent space.
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* Gaussian Variation Field Diffusion with temporal-aware transformers synthesizes 4D Gaussian Va]_‘iati()n Field DiffllSiOl’l

assets from input videos.
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.‘:,, ) - c% S - - Consistent4D [28] 16.20 0.146 0.880 0.910 935.19 ~1.5 hr
s SC4D [79] 15.93 0.164 0.872 0.870 833.15 ~20 min
,: ":"- STAG4D [88] 16.85 0.144 0.887 0.893 1008.40 ~1 hr
o ; N X DreamGaussian4D [56] 15.24 0.162 0.868 0.904 799.56 ~15min
LAGM [57] 17.03 0.128 0.891 0.930 529.10 35s

3D Asset M,

Point Cloud P, Point Disp. AP,

Input Video

Noised Latent

o Ours 18.47 0.114 0.901 0935  476.83 4.5s
Prediction
Quantitative comparison of video-to-4D generation results.
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