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Be Physical: PhysX-Anything

PhysX-Anything: Simulation-Ready Physical 3D Assets from Single Image

Ziang Cao, Fangzhou Hong, Zhaoxi Chen, Liang Pan, Ziwei Liu

CVPR 2026
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Ziangcao0312/PhysX-Anything

https://github.com/ziangcao0312/PhysX-Anything
https://github.com/ziangcao0312/PhysX-Anything
https://github.com/ziangcao0312/PhysX-Anything


Challenges

ÁModelling of Physical Attributes

ÁExisting 3D generation primarily emphasizes geometries and textures while neglecting 

physical-grounded modeling , hampering their real-world application in physical domains 

like simulation and embodied AI.
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Definition of Physical Properties
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Identification ðDetermining the basic nature of the object
Absolute scaling and material (Youngõs modulus, Poissonõs ratio, and density)

Function ðUnderstanding its potential applications
Functional affordance analysis and function descriptions 

Operation ðDetailed usage methodologies
Kinematic Parameter



Human-in-the-loop Annotation Pipeline
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Preliminary Data Acquisition 

Kinematic Parameter Determination  

Human CheckGPT-4o

Plane FittingContact Region Candidate Generation 
and Selection

Kinematic Parameter 
Determination



PhysXNet & PhysXNet-XL
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We propose PhysXNet and PhysXNet -XL ðthe first comprehensive physical 
3D dataset with over 26K and 6M richly annotated 3D objects



Key Idea: Interactive 3D Object as Physical Code
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Physical Representation Decoder

URDF XML

Prismatic Revolute Prismatic
Revolute

Free Fail

Wind

#1 #35 #64 #89

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

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 Text Prompt

Physical Representation

Geometry 

information of l_0

Geometry information

Geometry 

information of l_1

Geometry 

information of l_N
ê

Overall information

Absolute 

Scale
Affordance Material Kinematics Description



Method: Physical Representation Decoder
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Physical Representation

Geometry information 
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Geometry information 
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Results: Qualitative Comparisons
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Results: Qualitative Comparisons
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Results: Quantitative Comparisons
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Evaluations on PhysX-Mobility 

In-the-wild Evaluations



Results: Simulated Objects
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Results: Quantitative Comparisons
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Results: Simulated Interactions
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Be Physical: IGGT

IGGT: Instance-Grounded Geometry Transformer for Semantic 3D Reconstruction

Hao Li,Zhengyu Zou, Fangfu Liu, Xuanyang Zhang, Fangzhou Hong, Yukang Cao,Yushi Lan,Manyuan Zhang, Gang 

Yu,Dingwen Zhang, and Ziwei Liu

ICLR 2026
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lifuguan/ IGGT_official



Challenges
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Model -side Challenges Application -side Challenges

2D Obj . / Sem.
Segmentation

3D Obj. / Sem.
Segmentation

2D / 3D Obj .
Tracking

3D
Grounding

Method

s

IGGT (Ours)

SAM2-Track

LSM

Feat-

3DGS

OpenSeg

Core Challenge
How can we build a unified 3D representation that preserves geometry,

is not tied to a single VLM, and supports all four downstream applications?

! No unified method supports all four applications.

Language

Alignment

Fine geometry Align Geo Feat

w/ Sem. Feat
Detail lost

1 Language Alignment Hurts Geometry

2 Tight Coupling with Specific VLMs



Key Idea:  Learning 3D Instance-level Semantics with Geometry

19



Step 1 : Scalable Data Curation Pipeline
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Step II: End-to -End IGGT Training & Inference Procedure
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Gallery: Annotated InsScene-15K 
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Gallery: Inference Results of Our IGGT
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Gallery: Board Downstream Applications
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(a) 2D Open-Vocabulary Segmentation (b) 3D Open-Vocabulary Segmentation

(d) Boosting VLM Spatial Understanding(c) 3D Object Segmentation and Tracking



Performance: Quantitative Results 

Evaluation on ScanNet++ Dataset

Evaluation on ScanNetDataset

Class-Agnostic 3D Mask Segmentation Results
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Be Dynamic: 4DNeX

4DNeX: Feed-Forward 4D Generative Modeling Made Easy

Zhaoxi Chen, Tianqi Liu, Long Zhuo, Jiawei Ren, Zeng Tao, He Zhu, Fangzhou Hong, Liang Pan, Ziwei Liu

arXiv 2508.13154
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3DTopia/4DNeX

https://github.com/3DTopia/4DNeX
https://github.com/3DTopia/4DNeX
https://github.com/3DTopia/4DNeX
https://github.com/3DTopia/4DNeX


Challenges

ÁEfficiency

ÁFrom per-scene optimization to feed-forward

ÁData

ÁScaling 4D data in the wild

ÁRepresentation

ÁCompact & structural

ÁUnified RGB-XYZ modeling
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Key Idea: Unified RGB-XYZ video diffusion
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Input  6D (RGB+XYZ) Video Dynamic Point Cloud Novel-view Video

4DNeX

òThe video 

showcasesêó



4DNeX-10M: a Large-Scale 4D Dataset
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Data Statistics

20%

10%

18%

49%

3%

Pexels

DL3DV

RE-10K

Vimeo

VDM

Ask: 

Please provide a concise description of the video, 

focusing on the main subjects and the background 

scenes.

Video Captioning

Answer:

-> A man is skydiving, circling in the sky with a 

background of blue sky and white clouds.

-> The video shows a circular of a small lawn 

garden, with a green plantshot in the middle.

LLaVA-Next Video

4D Reconstruction

3D Reconstruction Quality Filtering

Multi -Stage Quality Filtering

Dust3R

Selected 

Static Scenes

V MCV 

V HCPR

Monst3R MegaSaM

V MCV

V HCPR

V Flow

V CM 

Selected Dynamic 

Scenes

3D/ 4D Annotation

Data Cleaning

VDM

Dynamic
VimeoPexels

Data Source

Static
Re 10K & DL3DV

Data Collection Video Filtering

V Optical Flow

V Brightness

V Movement

V OCR

Dynamic Static

Selected Videos


