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What is a World Model?

A world model in AI is an internal representation or simulation of an 
environment that an AI agent uses to understand, predict, and plan 
interactions within that environment.



OpenAI-way for AD World Model

Interactive World Model



The CG Way for World Model

Modeling/

Reconstruction
Animation Rendering



AADS : Augmented autonomous driving simulation

[W. Li, C. W. Pan, R. Zhang, J. P. Ren, Y. X. Ma, J. Fang, F. L. Yan, Q. C. Geng, X. Y. Huang, H. J. Gong, W. W. Xu, G. P. Wang, D. Manocha, R. G. Yang. Science Robotics. 4, eaaw0863 (2019).



AADS Pipeline





The CG Way for World Model

Modeling/

Reconstruction
Animation Rendering

Soft-bodyTactile Sensing



Tactile Sensing

In Collaboration with Youcan Yan
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Multi-axis tactile sensing

➢State-of-the-art tactile sensing technologies

Common problem 

struggle to measure shear force or suffer from low spatial resolution
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Multi-axis tactile sensing (3D)

▪ B and RB are naturally decoupled

▪ Thus Fz , Fx, and Fy are also naturally decoupled

➢ 3D force self-decoupling principle

Youcan Yan, et al. “A soft skin with self-decoupled three-axis force sensing taxels.”

Nature Machine Intelligence, 2024
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Multi-axis tactile sensing (3D)

➢ Performance evaluation

• Normalized absolute error 

(between surface fitting and GT)

❖ B: 2.88%

❖ Ryz: 4.56%

❖ Rxz: 3%

• Root mean square error 

(between force estimation and GT)

❖ Fz: 0.49N

❖ Fy: 0.03N

❖ Fx: 0.04N

(with Eq. 1)

(with Eq. 2)



3D proprioception
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➢ Goal: Free-form shape reconstruction using wearable sensors
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Physically Accurate Soft Body Simulation

In collaboration with Huamin Wang







Physical Measurement

• stretch/bending stiffness, 

• thickness,  

• density, etc.



Ultra-high Realistic Cloth Modeling

渲染图 照片



Ultra-high Realistic Cloth Modeling



Real world Garment Sim result

Physical accuracy

Real world Garment Simr esult Real world Garment Sim result



Complex Body+ Cloth Deformation



The CG Way for World Model

Modeling/

Reconstruction
Animation Rendering



Looking Forward – Modular World Model 
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Multi-axis tactile sensing

➢ State-of-the-art tactile sensing technologies

Common problem 

struggle to measure shear force or suffer from low spatial resolution

Optical

Fluid

Other types

Piezoresistive

Capacitive

Piezoelectric

Tactile Sensor 

Types
(low 

resolution)

(EM noise 

susceptible)

(pressure 

sensing only)
(bulky in 

size)

(multi-modal, 

etc)

(dynamic 

sensing only)

➢ Our approach (built on our early research 

on magnets-based tactile sensing)
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Capable of measuring both normal and shear forces

Youcan Yan, et al. Science Robotics, 2021
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