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Longitudinal Platoon Control of Electric Vehicle Based on Model Predictive Control
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Abstract  In view of the problems of control error caused by parameter uncertainty in vehicle platoon
modeling and the stability of the following vehicles in vehicle platoon, a robust MPC controller and a slip
rate controller are designed to improve the control accuracy and stability of the following vehicles in vehi-
cle platoon. Firstly, the longitudinal MPC controller is presented to improve the vehicle platoon control
accuracy. At the same time, in order to prevent the tire slip of the following vehicles, a MPC slip rate
controller is designed to control the tire slip rate of the following vehicle, which ensures the longitudinal
stability of the following vehicle. Finally, simulation experiments are carried out to verify its effective-
ness. The simulation results show that compared with the traditional LQR and MPC controllers, the im-
proved robust MPC longitudinal controller has higher control accuracy, and the MPC slip rate controller
can prevent the tire sliding of the following vehicle, ensuring the longitudinal stability of the following

vehicle.
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Table 1 The value of adhesion coefficient under
different road conditions

pavement condition a as as
high adhesion road 1.1973 25.168 0.5373
low adhesion road 0.1946 94.129 0.0646
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Table 2 Main parameters of controller

controller parameters  value  controller parameters

value
N1 20 @ 1min —4 (m/s?)
N 6 @ 1max 2 (m/s")
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Table 3 Simulation parameters of slip rate controller

controller parameters value controller parameters value
N p2 20 ® 2min 600 (N)
N2 5 @ 2max 600 (N)
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