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Gaussian Processes based Model Predictive Control of Overtaking Maneuvers for
Autonomous Vehicles

Problem description:

In the field of autonomous driving, performing overtaking maneuvers poses a major challenge and has
received significant attention recently [5]. A common approach for trajectory planning in autonomous
driving is Model Predictive Control (MPC), which requires a precise model of the ego vehicle, as well
as surrounding vehicles and their behavior.
Gaussian processes have become increasingly popular in the context of MPC [1, 3], due to their ability
to provide accurate modeling. Learning MPC has shown promise for racing applications [4], while
so far, Gaussian process based MPC has been employed to control a single miniature racing car [2].
However, for racing or everyday traffic it is inevitable to deal with the behavior of other vehicles while
overtaking.
The goal of the thesis is to employ Gaussian processes and MPC to learn the behavior of other
vehicles during overtaking maneuvers and use this knowledge to safely and efficiently plan ego vehicle
trajectories.

Tasks:

• Literature research - Gaussian process based MPC and overtaking maneuvers for autonomous vehicles
• Implementation of MPC law for overtaking maneuvers
• Extension of MPC law to include Gaussian process based learning feature
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