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Three Dimensions of Kant's Laws of Nature

@ Sensibility > Perception

Raw sensory input becomes
meaningful perception.
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@ Understanding <> Geometry -

We map what we perceive
into structure and models.

D L)
'

@ Reason ¢ Action 9 }

We use reasoning
to guide precise action.
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From Perception to Action:
The Evolution of Visual Intelligence
Perception Geometry Action
(Pixel-Level) (Shape-Level) (Experience-Level)

@& 10,000,000+7%

g~ Total number of experiences

imageiet ObJaverse
Lear.ning ﬁ.’om raw Learning structured Xperlence -10M
visadlisignals 3D representations Learning from interaction
and feedback
S & S >
Passive (crowdsourced) Passive (expert-curated) Active (agents)

Acquisition method
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The Real-World Data Bottleneck

The same scaling law that powered LLMs is now entering the physical world.

GENERATIVE Al PIPELINE

Internet Data 3 Annotated Data 3 Generative Al
Text, images, code Labeled and curated LLMs and agents

EMBODIED Al PIPELINE

No robotics data No scalable - Embodied Al -
on internet I annotation data > Robots
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Our Solution

We capture structured real-world interaction at Scale and low cost.

83 Ropedia

Interaction Data

@
® Io
&3 Ropedia
Real World Data a1 ROP
Movements, interactions Structured Annotation

Embodied Al

Robots




st Ropedia

s

NANYAN

G
TecHnoLosicaL | S-LAB

UNIVERSITY
SSSSSSSSS

FOR ADVANCED
INTELLIGENCE

Full-stack Low-cost
Portable Data Capture

HOMIE

320g

Super lightweight

360°

Field of View

10x

Faster Deployment

50ps

Synchronization

13h

Storage Duration

12.5x

Cost Reduction
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Our Dataset: In-the-Wild Human Xperience-10M

2.1M Total Downloads in 1 Week Top 3 Over ALL Datasets on Hugging Face

a Hugging Face

Datasets 933,831

OpenMOSS-Tean/OmniAction

OpenM0SS-Team/OmniAction-LIBERO
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High-Quality Data from Anywhere by Anybody

L] world/fisheye/cam0

L) world/fisheye/cam2

y imu/accel

J imu/gyro

L.) world/fisheye/cam1
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) world/depth/vis (i2) world/3d_view
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| () Main Task " [E) Sub Task

Making a cup of coffee. The video shows a person using a
pour-over set and a milk pitcher to prepare a cup of coffee.

Preparing the coffee

" [© world/stereojvis_cam1 2 D7 %) Interaction

—_—\
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=) Objects ? © /7 ) Current Action

Pour coffee grounds into filter

Eﬁﬂiﬁ ‘X

Right hand moves the scoop over the coffee filter.

INTERACTION EPISODES

10M

VIDEO W/0 AUDIO

10,000n

RGB FRAME NUMBER

2.88B

MOCAP FRAME

5/6M

NO. OF OBJECTS

350K

TOTAL STORAGE

~1PB
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Demo: In-the-wild Data Capture
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Xeperience-10M

Human-Object Human-Scene
Interaction Interaction
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Xeperience-10M

Human-Object Human-Scene
Interaction Interaction
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PhysX-Anything: Simulation-Ready Physical 3D Assets
from Single Image

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

D> Existing 3D generation primarily emphasizes geometries and
textures while neglecting physical-grounded modeling,
hampering their real-world application in physical domains like
simulation and embodied Al.

can’t stand under gravity

weight: 7??
size: ???
material: ???
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Key |dea: Interactive 3D Object as Physical Code

3y

17 Pprismatic evolute Prlsmatlc

Revolute

URDF A XML
Physical Representation Decoder

, t

Physical Representation I

Overall information Geometry information

Absolute A . . e Geometry Geometry Geometry
[ Scale ][ earcs ][ (el ][ Mirmaies ][ e ] [ information of |_0 ][ information of |_1 ] [ information of I_N

7 i

L
Q1: Please analyze the given image of an object and @Q2: Based on the structured description of I_0, generate
output its structured description in the following format its 3D voxel grid in the following forma.t (voxel gr|d=.32, use
(voxel grid=32): numbers from 0 to 32767, merge maximal consecutive runs:
<Overall format details> 199...216 -> 199-216): ‘

<Geometry format details>

Image Prompt Text Prompt Text Prompt
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Results: Simulated Objects
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Results: Simulated Interactions

Laptop Closing Eyeglass Temple Folding

Door Opening and Closing

Lighter Snapping Open
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Xeperience-10M

Human-Object Human-Scene
Interaction Interaction
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HSImMuI3R: Physics-in-the-Loop Reconstruction of
Simulation-Ready Human-Scene Interactions

Yukang Cao, Haozhe Xie, Fangzhou Hong, Long Zhuo, Zhaoxi Chen, Liang Pan, Ziwei Liu
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Challenge

Inputs HSM

Reconstructing People, Places, and Cameras. Lea Miller, Hongsuk Choi, et al. CVPR 2025
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Challenge

HSfM Ours

Reconstructing People, Places, and Cameras. Lea Miller, Hongsuk Choi, et al. CVPR 2025
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Key ldea: Leverage Simulator Interaction Feedback to
Optimize Human Motion and Scene Geometry

HSI Simulation

®
|

Rendering | Feedback

Optimize Human Motion

A

Physics

B e X1
Casual Capture
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Optimize Scene Geometry
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Results: Real-to-Sim
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Results: Sim-to-Real




We are moving from a world that is seen,
to a world that is experienced

............
................
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