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Introduction Direct 4DMesh-to-GS Variation Field VAE Results

Directly Extract Motion from 4D Mesh Sequences
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Noised Latent PredictionInput Video

4D GS Sequences

Typical 100K GS × 32 frames ≈ 3.2M Tokens

 28x more tokens

 Existing architectures fail at this scale

2D Latent Video Diffusion

115K Latent Tokens for 720p, 32 frames

 Manageable for Spatial Temporal Transformer

… …

Goal: Generate high-quality dynamic 3D content (4D) from a single video.

Challenge: Direct 4D diffusion is costly — building data + jointly modeling shape, 

appearance, and motion is 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.

• Gaussian Variation Field Diffusion with temporal-aware transformers synthesizes 4D 

assets from input videos.
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In-the-wild Input Video
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Quantitative comparison of  video-to-4D generation results.

Scan Project Page for 

More Video Results

Looking for full-time research 

roles in Generative AI, 

starting 2026. Scan to learn 

more about me.
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