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Research on longitudinal car-following control of
unmanned vehicle based on model predictive control
WANG Zheng, LI Xinge, ZHANG Tianci
(College of Automotive and Transportation Engineering, Nanjing Forestry University, Nanjing 210037, China)

[ Abstract] In order to improve the safety and ride comfort of adaptive cruise control ( ACC) in longitudinal car - following
conditions, a following controller for unmanned vehicles is designed based on model predictive control (MPC). A simulation model
is built on the Matlab/Carsim co-simulation platform to verify the effectiveness of the controller in longitudinal car —following
conditions. The simulation results show that; The controller based on MPC can make the vehicle achieve stable speed following and
maintain safe vehicle distance in longitudinal car—following condition, and the actual acceleration of the vehicle is consistent with the

expected acceleration, which can keep within the comfortable range.
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Fig. 1 Longitudinal car—following ACC principle
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Fig. 2 ACC control process of longitudinal car—following based on MPC
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Tab. 1 Carsim vehicle parameters
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Fig. 3 Carsim simulation process
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Fig. 4 The simulation results
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