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What do we want with 3D scene synthesis?

Physical plausibility

Interior design

Realism

Gaming asset creation

Diversity

Controllability
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Data-driven Rule-based

Real2Sim L(V)LM-based

Good realism

Limited diversity and generalizability

Good physical plausibility

Limited realism and generalizability

Good realism & generalizability

Limited controllability

Good controllability & generalizability

Limited physical plausibility



Agentic framework

Figure credit: Build agentic systems with CrewAI and Amazon Bedrock, Amazon
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Tool #1: MetaScenes

Initializer Tool #1: MetaScenes

Real World Scan Interactive 3D Scene

Yu et al.,  MetaScenes: Towards Automatic Replica Creation for Real-world 3D Scans, CVPR 2025



Tool #1: MetaScenes
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Yang et al.,  PhyScene: Physically Interactable 3D Scene Synthesis for Embodied AI, CVPR 2024
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Dai et al., Automated Creation of Digital Cousins for Robust Policy Learning, CoRL 2024
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Collision Out of Bound Relation constraints
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Step t-1:

Tool Selection:

Refiner: VLM - Update Rotation. 

Feedback & Reflection:
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Object number: 8, Collision: 0, Out of room: 0.

Real: 8, Functional: 7, Layout: 8, Completion: 5. 
The lack of decoration or daily supplies makes 
the room feel unfinished.

Plan:

Correct the rotation of washing machine.

Query: Design me a laundry room.
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Step t :

Plan for step t:

1. Find the most serious problem to solve in this step. 

The completion score is low, missing small objects. 

Add more laundry objects in the shelf.

2. List appropriate tools with 0-1 confidence score and

choose one tool for this step.

Use Implementer: LLM: GPT to add objects.

3. Explain the expectation and suggest next steps:

Objects should be added into the shelf. If success, 

proceed to finer adjustments. If not, try another 

strategy with a different tool.
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Query: Design me a restaurant.
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Executor: Update scene with physical optimization

Feedback: 

Real: 6, Functional: 6, Layout: 5, Complete: 4

Planner: Initialize a basic restaurant.
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Reflection:

The scene is real, but the shelves are empty.
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Query: Design me a restaurant.
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Step 2:
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Reflection:

Objects have been placed in the shelves. 

The bathroom sink seems improper. 
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Step 3:
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Executor: Update scene with physical optimization

Feedback:

Real: 8, Functional: 7, Layout: 6, Complete: 6 

Planner: Remove the bathroom sink

Reflection:

Bathroom sink has been removed. The tables in 

the center seems crowded.
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Executor: Update scene with physical optimization
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Query: Design me a restaurant.

Step 4:

Tool: Refiner-Update Rotation

Executor: Update scene with physical optimization

Verifier: 

Real: 8, Functional: 7, Layout: 8, Complete: 6

Planner: Rotate the tables in the center.

Reflection:

The space seems less crowded after rotation. But 

the tabletop is empty.
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GPT: Add objects on / inside supporter.

Tool #2: LLM

Query: Design me a restaurant.

Step 5:

Tool: Implementer-LLM

Executor: Update scene with physical optimization.

Verifier: 

Real: 8, Functional: 7, Layout: 8, Complete: 8

Planner: Add objects on each table.

Reflection:

Each table has objects on the top now. And no 

physical problem exists. 

The scene is well developed. Finish!



Iterative refinement with complex user queries





Comparison vs. LLM-based methods

SceneWeaver achieves better realism and diversity



Evaluation in simulators

Significant fewer adjustments needed in simulator





Q & A
https://scene-weaver.github.io/
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