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Background & activities

B.Eng. in Microelectronics (2009-2011) 
Sun Yat-sen University, China

B.Eng. in Electronic & Information Engineering (2011-2013)
The Hong Kong Polytechnic University, Hong Kong

M.Sc. in Robotics (2014-2017)
ETH Zürich, Switzerland

Internship at HiPeRLab (2018)
UC Berkeley, USA

Internship at Intelligent Control Systems (2019-2020)
MPI-IS, Germany

Doctoral student (2021-present)
Automatic Control Lab
Lund University, Sweden
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Doctoral project (ELLIIT funded)

WASP associated student (2022)

Thanks again to my supervisors 
and Karl-Erik.



Wheelbot (2019-2022)

Andreas Rene Geist

Doctoral student at
MPI-IS, Germany

Jonathan Fiene

Robotics leader
MPI-IS, Germany

Naomi Tashiro

Researcher
MPI-IS, Germany

Sebastian Trimpe

Professor
RWTH, Germany since 2020

From 2019-2020 at MPI-IS, Germany, under the supervision of 
Rene and Sebastian, I was working on the wheelbot project.

Wheelbot is a platform for:
1. Learning dynamics with physics knowledge [1]
2. Nonlinear system control
3. Distributed control
4. Education (candidate for our control courses)

1. Rath, Lucas, Andreas René Geist, and Sebastian Trimpe. "Using Physics 
Knowledge for Learning Rigid-body Forward Dynamics with Gaussian Process 
Force Priors." In Conference on Robot Learning, pp. 101-111. PMLR, 2022.



Features
• Off-the-shelf components + 3D printed parts: easy to build

• Symmetric: jump onto one wheel from any initial conditions

• Non-holonomic and underactuated

• Two coupled unstable degrees of freedom

• Nonlinear system



Adjust inertia
Increase 
static friction

6. Four lipo battery slots, each 12.6 volts

5. Wheel assembly

1. 3D-printed Center frame (mm)

Design

2. MAEVARM M2 microcontroller

3. Customized dual motor controller 
(based on TI TMS320F28069)

4. Four IMUs



Modeling



Tilt estimation

IMU 2

IMU 1

1. Trimpe, Sebastian, and Raffaello D'Andrea. 
"Accelerometer-based tilt estimation of a rigid body with only 
rotational degrees of freedom." In 2010 IEEE International 
Conference on Robotics and Automation, pp. 2630-2636. 
IEEE, 2010.

2. Muehlebach, Michael, and Raffaello D’Andrea. 
"Accelerometer-based tilt determination for rigid bodies with 
a nonaccelerated pivot point." IEEE Transactions on Control 
Systems Technology 26, no. 6 (2017): 2106-2120.
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Linearized dynamics



LQR for stabilization

https://docs.google.com/file/d/1iTZ1tar0Vyv_-t0WssOcTuS76NquZR73/preview


Self-elevation

https://docs.google.com/file/d/139nEH_602rn7TgXbLFO4O0JmEeu0V893/preview


Can we control yaw?



How difficult to control?
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How difficult to control?

1. Van Loan, Charles. "Computing integrals 
involving the matrix exponential." IEEE 
transactions on automatic control 23, no. 3 
(1978): 395-404.
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