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Abstract

Aiming at the problem of vehicle cruise control, this paper proposes a self-tuning proportional
integral cruise control algorithm based on fuzzy rules. Taking electric vehicles as the research ob-
ject, the influence of road environment on vehicle speed was analyzed, and a vehicle longitudinal
motion model was established. Taking the error between the actual vehicle speed and the desired
speed as input, a proportional integral cruise controller is designed. At the same time, the “expert
experience method” is used to construct fuzzy rules to realize the automatic tuning of controller
parameters. Finally, simulation is performed in Simulink and Carsim, the simulation results show
that the proposed self-tuning PI cruise control algorithm has fast response speed and small static
error, and it has better control effect than traditional PI control algorithms.
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Figure 1. Control block diagram of overall system
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Figure 2. Membership function
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Figure 3. Simulation curve of fuzzy parameter self-tuning. (a) Step response curve of traditional PID control; (b) Step re-
sponse curve of fuzzy PID control
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