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Longitudinal following strategy for human-machine
co-driving based on model predictive control
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(a. School of Mechanical and Automotive Engineering; b. School of Civil Engineering,
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Abstract: To reduce the accident rate of longitudinal driving in complex traffic environments
and to enhance driving safety and stability, this paper proposes a human-machine co-driving
vehicle-following strategy based on model predictive control (MPC). An upper-layer control-
ler is designed to compute the desired acceleration by using MPC. A lower-layer controller is
designed based on motor torque characteristics and the throttle-brake calibration table to a-
chieve precise vehicle motion control. The control strategy and performance evaluation met-
rics for human-machine co-driving are analyzed, with control authority being reasonably allo-
cated to ensure safe and stable driving. A co-simulation platform using CarSim and Simulink
is built to validate and analyze the MPC-based human-machine co-driving vehicle-following
behavior. The results show that the proposed approach outperforms manual driving in terms
of following safety, driving comfort and handing stability. This MPC-based longitudinal
driving strategy for human-machine co-driving can better handle emergency situations and

reduce driving stress in complex road environments.
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