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University of Surrey - Advanced Vehicle Engineering

The vehicle, known as ZEBRA (Zero Emission test Bed for Research on Autonomous
driving), was welcomed onto campus on 23 May by academics from the Centre for
Automotive Engineering within the Department of Mechanical Engineering Sciences.




2. Research interests

- Vehicle dynamics and simulation

- Vehicle dynamics control

- Vehicle chassis

- Transmission systems for fully electric vehicles
- Hybrid electric vehicles.

3. Publicaitons

- Victor Vidal, Pietro Stano, Gaetano Tavolo, Miguel Dhaens, Davide Tavernini, Patrick
Gruber, Aldo Sorniotti (2022)0On Pre-Emptive In-Wheel Motor Control for Reducing the
Longitudinal Acceleration Oscillations Caused by Road Irregularities, In: IEEE transactions
on vehicular technology71(9)pp. 9322-9337 IEEE

- Alessandro Scamarcio, Carmine Caponio, Mario Mihalkov, Petar Georgiev, Javad Ahmadi,
Kai Man So, Davide Tavernini, Aldo Sorniotti (2022)Predictive anti-jerk and traction
control for V2X connected electric vehicles with central motor and open differential, In:
IEEE transactions on vehicular technologypp. 1-1 IEEE

- Matteo Dalboni, Davide Tavernini, Umberto Montanaro, Alessandro Soldati, Carlo Concari,
Miguel Dhaens, Aldo Sorniotti (2021)Nonlinear Model Predictive Control for Integrated
Energy-Efficient Torque-Vectoring and Anti-Roll Moment Distribution, In: IEEE/ASME
Transactions on Mechatronics26(3)pp. 1212-1224 IEEE

- Mathias Metzler, Davide Tavernini, Patrick Gruber, Aldo Sorniotti (2020)On Prediction
Model Fidelity in Explicit Nonlinear Model Predictive Vehicle Stability Control, In: IEEE
transactions on control systems technologypp. 1-17 IEEE
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9.00-9.30 am: Aldo introduces the Surrey team and the meeting plan

9.30-10.00 am: Kookmin university representatives present themselves and their institution
10.00-12.00: Introduction to the torque-vectoring project with Hyundai (Bo)

13.00-16.30: ZEBRA showcase (by Mario); Mario, Carmine and Philip to present the




pre-emptive traction controller and pre-emptive trail braking controller (from the TVT and
IJAT papers)
16.30-16.45: wrap-up with Bo and Aldo (any further team member very welcome)
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9.00-12.00: Detailed presentation of the steering controller by Kookmin University, with Dr
Davide Tavernini popping in at approx. 10 am

14.00-15.30: Longitudinal acceleration compensation paper published by IEEE TVT (Pietro

Stano)
15.30-17.00 Discussion on the content and potential novelty of the joint research paper
combining respective control functions (Bo; academics and all other team members who

would like to be involved)
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Agenda for the day (Dr Bo Wang to be continuosly present)

9.30-11.00: PnG research by Dr Philip So (IEEE Access paper)

11.00-12.00: Q-car laboratory visit and adaptive control activity (Dr Umberto Montanaro)
14.00-15.00: Action plan towards a joint Kookmin-Surrey journal paper (Dr Bo Wang to
lead, Aldo and all)

15.00-16.30: Possible models/algorithms exchanges (Dr Bo Wang)
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09.00-11.00 : Discussion for joint research topics and journal selection
11.00-12.00 : Share the journal that each lab is aiming for each lab

14.00-17.00 : Describe the NMPC algorithm and fault tolerance control algorithm
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09.00-12.00 : Sharing the plan and opinions of each lab for collaborative research
collaboration

14.00-15.30 : Detailed scheduling of each laboratory to conduct joint research and discuss
research findings
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- Ha Yunchul (Ph.D Candidate, kookmin University) - “Fault-Tolerant Control of

Steer-by-Wire with Differential Braking"
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- 2023. 08. 08

- Pietro Stano (Ph.D Candidate, University of Surrey) - “On Pre-Emptive In-Wheel Motor
Control for Reducing the Longitudinal Acceleration Oscillations Caused by Road
Irregularities”
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- 2023. 08. 09

- KAl MAN SO (Postdoctoral researcher, University of Surrey) - “Vehicle Stability Control
Through Pre-Emptive braking”
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- 2023. 08. 09
- KAl MAN SO (Postdoctoral researcher, University of Surrey) - “On the Optimal Speed
Profile for Electric Vehicles”
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