Data-driven :

-

Motivations

Real v/ Controllable X

» Embodied Al raise new demand for scene synthesis:
Real + Physical Plausible + Instruction Controllable

» Each generation method has its pros and cons:
Rule-based : Physical Plausible / Controllable x

LLMS’ : Controllable v Physical Plausible X
> How to take full potential of these methods?

-

-

Methodology

> SceneWeaver: an agentic framework to enable LLMs to
feedback—-guided, self-reflective 3D scene synthesis using a
diverse set of scene synthesis tools.

> Feedback-driven Self-reflective Planning
> Physics—aware Execution of Plans

A garage with a car in the center. Add a work
bench and shelf with related tools.

N

A laundromat with 10 machines. Add washing

supplies on each machine. Add other related
objects, such as baskets, and washthub in the
room.

Diverse & Controlable

Design me a bathroom.

A bedroom rich of furniture, decoration
on the wall, and small objects.

/
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Tool #1: MetaScenes

| @ GPT: Add objects on / inside supporter.

Tool #1: VLM Tool #2: Rule Tool #3: LLM o N _
Update Rotation Add Relation Remove Object | Collision ~ Outofbound  Relation

Initializer: _
Init a basic
scene.
SceneWeaver
" Implementer:
Add objects in
: the shelf.
L5
' 4
Refiner:

Remove improper
bathroom sink.

https.//scene-weaver.qithub.io/

Tool #2: PhyScene

2Tsinghua University

Final Scene

Executor
+Physical optimize
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O Refiner:
- Rotate the tables
to avoid crowding.
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MetaScene
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Implementer:

. Add objects on

each table.

-

- Executor:
Physical Optimization
Make sure no collision &
no object out of room.

K Query: Alaundromat with 10 machines. Add washing supplies on each machine. Add other related objects, such as baskets, and washthub in the room./

0 Initializer: € Implementer: 9 Reflner O Refiner: © Implementer: @ Finish: |
Init a basic Add objects on Resize objects Add objects Add objects on the Finalize room structure <%
scene. the shelf. on the shelf. in the shelf. washing machine. and texture.
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Intermediate
Steps

SceneWeaver All-in-One 3D Scene Synthesis with an Extensible and Self—Reﬂeotlve Agent
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.N EURAL INFORMATION
PROCESSING SYSTEMS
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Robot Interaction in Simulation

~

Outperform Other Methods

Restaurant

Meeting
Room

Kitchen

Average
Method :
#0bj ~ #0B  #CN  Real. Func.  Lay.  Comp. Method  w/ I-Design w/ Holodeck w/ LayoutGPT
LayowtGPT 73 0.7 07 60 6.1 58 37  Preference  94.30% 91.40% 87.40%
Holodeck 223 00 39 7.7 75 62 52 Diversity 95.60% 98.90% 90.00%
I-Design 143 0.7 01 7.1 70 62 4.
Ours 365 00 00 88 94 7.7 8.0
LayoutGPT Holodeck [-Design SceneWeaver (Ours)




