
LLaVA-4D: Embedding SpatioTemporal Prompt into LMMs for 4D Scene Understanding
Hanyu Zhou, Gim Hee Lee*

National University of Singapore

Problem & Idea
3D LMMs encode 3D positions as spatial prompts but overlook 

dynamic objects. Our 4D LMM framework embeds 4D coordinates: 
positions and timestamps as spatiotemporal prompts to capture both 
background and dynamic objects.

Comparison on Scene Understanding Ablation Study and DiscussionDataset: Chat4D

 4D coordinate 
encoding: Encode 
3D position and 1D 
time with flow.

Vision embed: 
Disentangle visual 
features into 
spatiotemporal 
features and embed 
the encoded 4D 
coordinates.

Language embed: 
Align textual 
position and time 
with the fused 
vision embedding.

Chat4D includes 2D/3D/4D vision-language training 
sets. Three-stage training: stages 1-2 use 2D/3D data for 
initialization; stage 3 uses 4D data for fine-tuning.
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