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Trajectory tracking control of unmanned vehicles based on tight
constrained robust model predictive control

JIA Lixin, LIN Xiurui, NI Hongjie, LIU Andong
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

A tight constrained robust model predictive control (MPC) method is proposed for unmanned vehicles to track
trajectory based on the nonlinear dynamics model of the vehicle. Firstly, a linear discrete error model of the vehicle
with bounded disturbances is constructed by using the magic formula tire model and the vehicle 3-degree of freedom
system. Secondly, a tight constraint control strategy is used to design the robust optimization problem of the system.
Lastly, the optimal control sequence is obtained through on-line optimization, and the feasible control sequence that
satisfies the constraint conditions at multiple times is constructed off-line. Simulation results show that the proposed
algorithm can make the vehicle track the reference trajectory stably and quickly, and effectively improve the utiliza-
tion of system computing resources.

Key words: model predictive control (MPC) , tight constraint, unmanned vehicle, trajectory tracking
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