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Adaptive PID-based DC servo motor control system for brake
pedal simulator
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Changsha 410114, China)

Abstract: In order to accurately control the brake pedal sense curve, this paper designs a brake pedal simulator based on servo
motor force feedback control, when the pedal is under pressure, the controller will collect the pressure value through the pressure
sensor on the pedal, and determine the desired travel value of the pedal according to the brake pedal sense curve, and then make the
pedal move the corresponding travel by controlling the position loop and speed loop of the servo motor. Due to the low control
accuracy of the traditional PID control algorithm and the inability to meet the needs of real-time changes in PID parameters, this
paper adopts the fuzzy adaptive PID control algorithm, BP neural network—based adaptive PID control algorithm, the adaptive PID
control algorithm based on genetic optimisation algorithm for DC servo motor control system of the position loop PID parameters of
the automatic search for excellence, and through the construction of DC motor system simulation model to compare the optimal
control effect of these three algorithms on the system. The results show that all three adaptive PID control algorithms can improve
the control accuracy of the system and track the position efficiently in a shorter time; among them, the adaptive PID control
algorithm based on the genetic optimisation algorithm has the best control effect, which not only has the fastest response speed, but
also restores the stability of the system when it is subjected to disturbances at the fastest speed.
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Fig. 1 Overall structure of brake pedal simulator
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Fig. 2 Schematic diagram of the hardware part in the system
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Fig. 3 Workflow of brake pedal simulator
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Fig. 5 DC motor control system
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