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Overview
Motivation:  Interactive 3D scene synthesis for embodied agents
Challenge: Lack of scene data (Realism & Physical plausibility)
Ø Procedurally created scenes: Unreal ×
Ø Manually designed scenes: Limited Number ×
Ø Scene synthesis: No physical constraints  ×

Physical Guidance
ØCollision Avoidance
ØRoom-Layout Guidance
ØReachability Guidance

Contributions:
1. PhyScene is the first framework for physically interactable scene synthesis.
2. Diffusion model + novel physical guidance + retrieve articulated objects. 
3. Outperform SOTAs on visual metrics & our designed physical metrics.
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Reachability GuidanceRoom-layout GuidanceCollision Avoidance

Ø Visual Metric (realism & diversity)
• FID, KID, SCA, CKL

Ø Physical Metric
• Collision rate:           , 
• Objects outside the floor plan:
• Reachable rate of objects:
• Ratio of walkable area: 
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Data
Ø3D-FRONT for scene layout
Ø3D-FUTURE for rigid objects
ØGAPartNet for articulated objects

ØEffectiveness of three guidances

Metric 

Ø visual metrics and physical metrics      means better than training dataset
Experiments
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https://physcene.github.io/
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Ø Reachability guidance with different agent sizes.

Ø Embed articulated object
Ø Import scenes in Isaac Sim
Ø Evaluate with agent 

PhyScene in Simulation

Future Work
• Diversity. Generate more room types & add small objects.
• Interaction. Evaluate on specific planning & interaction tasks.
• Representation. Find a better/general object representation.

https://embodied-generalist.github.io/

