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Contribution
• We introduce PhysX-Anything, the first sim-ready physical 3D generative paradigm 
that, given a single in-the-wild image, produces high-quality sim-ready 3D assets, 
thereby pushing the frontier of physically grounded 3D content creation and 
unlocking new possibilities for downstream applications in simulation and embodied 
AI.

• We propose a unified VLM-based generative pipeline together with a novel 
physical 3D representation. Our representation compresses geometry tokens at a 
high rate while preserving explicit geometric structure, and avoids introducing any 
special tokens during fine-tuning.

• We construct a new physically grounded 3D dataset, PhysX-Mobility, which 
enriches the category diversity of existing physical 3D datasets by over 2x, including 
over 2K common real-world objects such as cameras, coffee machines, and staplers.





Q1: Please analyze the given image of an object and 
output its structured description in the following format 
(voxel grid=32):
<Overall format details>

Image Prompt

Image Toknizer Text Toknizer

… …

Text Prompt

Text Toknizer

…

Q2: Based on the structured description of l_0, 
generate its 3D voxel grid in the following format (voxel 
grid=32, use numbers from 0 to 32767, merge maximal 
consecutive runs: 199...216 -> 199-216):
<Geometry format details>

Text Prompt

Overall information

A1: Name: Storage Cabinet
Category: Storage Furniture
Dimension: 90*60*85
Parts:  l_0: Cabinet Frame, 6, Plywood, 0.7 g/cm^3, 10.0, 0.3, The cabinet frame forms the main structural 
body of the storage cabinet, made of plywood panels.
…
Group_info: group_0: ['l_2', 'l_0', 'l_1']; Type: E; Param: N/A …

Conversation round 1

De-tokenizer De-tokenizer

Vision-Language Model (VLM)

Physical Representation Decoder

URDF XML
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Free Fail
Wind

#1 #35 #64 #89

Geometry information

Geometry information

A2: 20265 20970 21002 21066 21193-21194 21225 21257 21289-21290 21319 21321-21322 21351-21352 
22025-22027 22056-22059 22088-22091 22119-22120 22122-22123 22151-22152 22154 22183-22184 22186 
22215-22216 22218 22247 22249-22250 22279-22282 22311-22312 22314-22315 22343-22344 22346-22348 
22376-22377 22408 23050-23052 23081-23084 23112-23116 23144-23148 23176-23180 23208-23212 23239-
23244 23271-23276 23304-23308 23336-23341 23368-23373 23401-23402 …

Geometry information

A2: 20265 20970 21002 21066 21193-21194 21225 21257 21289-21290 21319 21321-21322 21351-21352 
22025-22027 22056-22059 22088-22091 22119-22120 22122-22123 22151-22152 22154 22183-22184 22186 
22215-22216 22218 22247 22249-22250 22279-22282 22311-22312 22314-22315 22343-22344 22346-22348 
22376-22377 22408 23050-23052
23081-23084 23112-23116 23144-23148 23176-23180 23208-23212 

23239-23244 23271-23276 23304-23308 23336-23341 23368-23373 23401-23402 … 

Conversation round 2～N+1

Vision-Language Model (VLM)

×N, N=Part number

Physical Representation
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…

Overall information
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Physical Representation

Geometry 
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Geometry 
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…
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…
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Thanks for listening!

Home page:

https://physx-3d.github.io/

Home page:

https://physx-anything.github.io/

https://physx-3d.github.io/
https://physx-anything.github.io/

