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SceneDiffuser

SceneDiffuser is a conditional generative model for 3D scene understanding.
It is applicable to various scene-conditioned 3D tasks.

Long-standing Goals for 3D Scene Understanding

Two Fundamental Limitations

Contribution
ü We propose the SceneDiffuser as a general conditional generative model

for generation, optimization, and planning in 3D scenes.
ü SceneDiffuser is intrinsically scene-aware, physics-based, and goal-

oriented, applicable to various scene-conditioned 3D tasks.
ü We demonstrate that the SceneDiffuser outperforms previous models by a

large margin on five scene understanding tasks, establishing its efficacy
and flexibility.

Sampling with Optimization/Planning Guidance

Denoising Process with Guidance

Sampling Algorithm and Model Architecture

Tasks and Results
Task 1: Human Pose Generation

Task 2: Human Motion Generation

SceneDiffuser generates diverse motions (e.g., “sit,” “walk”) from the same start position in unseen 3D scenes.

Task 3: Dexterous Grasp Generation

Task 4: Path Planning for Navigation
Task 5: Motion Planning for Robot Arms

Please refer to our paper for more quantitative and qualitative results.

https://scenediffuser.github.io/Project Page
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Scene-aware Generation Physics-based Optimization Goal-oriented Planning

Ø Lack of powerful generative model Ø Lack of unified framework
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