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Tracking of autonomous vehicle path to perform
the lane keeping maneuver using the Adaptive
Model Predictive Control (AMPC) method

Abstract: Autonomous vehicles are designed to improve road safety, traffic
problems and passenger comfort. For this purpose, lane keeping (LK) systems are
important and suitable solutions. The main task of such cars is to predict the activities and
goals of pedestrians and other vehicles. This research deals with the implementation of a
model to develop the lane keeping (LK) function for an autonomous car. In fact, modeling
and lane detection have been done with the automatic driving system toolbox in MATLAB
R2022a software, which enables the development of self-driving cars by providing
computer vision algorithms. Also, by using the information obtained from the lane detection
phase, the necessary path for the lane keeping mechanism will be created. In this research,
in order to follow the path, a controller using Model Predictive Control (MPC) theory has
been used, so that after calculating the values of the steering angle, the self-driving car will
follow the predicted path. Finally, the results of the proposed control method, i.e., the
adaptive model predictive control method (AMPC) are verified and evaluated with the
results of the proportional-integral-derivative (P1D) control method.

Keywords: Autonomous vehicle, Lane keeping, Model predictive control (MPC),
Steering angle
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