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Co-simulation study on control strategy of adaptive cruise control

system based on model predictive control
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Abstract: To improve the robustness and applicability of the adaptive cruise control system
under complex car following environments, a hierarchical control strategy was proposed for the
adaptive cruise control system on the basis of model predictive control (MPC) . The upper level
control strategy mainly catered to the switching between speed control mode and distance
control mode, while the lower control strategy was based on MPC theory, which determines

whether the home car accelerates or decelerates, or maintains the current speed to enhence
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system following performance. The C-Class hatchback, equipped with anti-lock braking
system, was selected in the Carsim software to simulate in real time the running process with
two cars (front and home) following performance. The longitudinal dynamics model and the
corresponding control strategy were established in MATLAB/Simulink, performing the
co-simulation of the vehicle under car following conditions by virtue of MPC control strategy.
Simulation results show that the peak acceleration difference between the designed MPC
controller and the PID (proportional integral derivative) controller is only 1. 65 m/s® under car
following conditions of the vehicle, while the mean acceleration variation is reduced by
approximately 23% , improving driving comfort and stability. Moreover, the following distance
error range is controlled from —0.5 m to 7. 3 m, while the mean error reduced by about 12%.
Thus, in the actual car following environment, the probability of tailgating and congestion can
be effectively lessened.
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Fig. 1 Schematic of ACC system control mode
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Fig.2 Screenshot of inter-car simulation scenario in Carsim
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Table 1 System parameter settings of input and output values
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Table 2 Constraint settings of input and output values
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Table 3 Weight settings of input and output values
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