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Miért?

Source: Jordan Parker, Nora Mishanec, “Driver hits woman in S.F., then Cruise 

driverless car runs her over”, San Francisco Chronicle, Oct. 2, 2023



Cooperative Perception and Control



Central System – First Results in 2020
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Central System - Cloud Control



Central System – Teleoperation



Central System – Teleoperation



Central System – Mixed-Reality Testing

Mixed reality solution provides more freedom in testing
▪ Cheaper, safer and faster option for reproducible testing
▪ Scenarios contain real and virtual objects at the same time

Scenario-in-the-Loop testing
▪ Real-time Digital Twin is running continuously
▪ Virtual objects can be injected into the scene, impacting the 

Vehicle Under Test’s behavior
▪ System can control real test elements (ADAS targets, remote 

vehicles) at the same time



Cooperative Perception and Control



Dedicated BME Spin-off Company

https://drivebycloud.com/

▪ Increase public road safety through 
▪ Cloud-based

▪ Real-time

▪ Digital Twin technology

https://drivebycloud.com/


Vehicle Dynamics and Control

▪ Optimal and robust control
▪ Guaranteed robustness against uncertainties

▪ Model predictive control (MPC)
▪ Direct utilization of models

▪ Reinforcement learning (RL)
▪ Alternative approach with recent 

developments

▪ Motion planning
▪ Searching based methods
▪ Optimization
▪ RL

Motion planning, motion control 
even at handling limits 
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Vehicle Dynamics and Control

https://youtu.be/Q7hgPE6TnOU


PCT Patent – Vehicle Motion Control System

SAVING LIVES by widening the potential 
Trajectory Field for Automated Vehicles

Solution

▪ The motion control system enables the vehicle to 
maneuver automatically while following precise 
trajectories with one or more saturated tires by 
stabilizing intervention in the steering system and 
targeted wheel torques

Patent No.: WO2022144559A1 WIPO (PCT)
Method and system for an autonomous motion control and 
motion planning of a vehicle 

https://worldwide.espacenet.com/patent/search/family/079602132/publication/WO2022144559A1?q=WO2022144559A1


*Better than any human

▪ 20-30% of Killed and Seriously 
Injured (KSI) originate from loss of 
control, that might have been 
avoided by appropriate driver 
intervention

▪ Automated Emergency Steering*
▪ Vulnerable Road Users
▪ Partial Frontal Collision
▪ Tyre Blowout
▪ Aquaplaning

Patent No.: WO2022144559A1 WIPO (PCT)
Method and system for an autonomous motion control and 
motion planning of a vehicle 

https://worldwide.espacenet.com/patent/search/family/079602132/publication/WO2022144559A1?q=WO2022144559A1


Dedicated BME Spin-off Company

iMotionDrive is an automated driving 

software provider that helps vehicle 

manufacturers to operate their cars 

safely and predictably at handling 

limits, exploiting the full range of the 

vehicle’s physical capabilities.

iMotionPlanner™

iMotionDriver™

www.imotiondrive.com

http://www.imotiondrive.com/


Thank You for your attention!

Zsolt SZALAY Ph.D.
Budapest University of Technology and Economics
szalay.zsolt@kjk.bme.hu
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