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Simulation study on speed control of brushless DC motor
based on dung beetle algorithm

HU Jie', CHEN Zaihong®, HU Yanhai', LIU Guangqing’, ZHANG Weijie”
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Ningbo David Medical Device Co., Ltd., Ningbo 315712, China )

Abstract: In order to improve the control performance of brushless DC motor for non-invasive ventilator, as
well as to improve the control precision of its pressure output, a fuzzy PID controller based on dung beetle
optimization algorithm was developed to solve the problem of low precision of traditional PID control. Firstly,
mathematical modeling of brushless DC motor was carried out, and Simulink was used to design the simulation
model of the brushless DC motor’s double closed-loop control system, with which the control system was
simulated on its actual working conditions. The simulation results show that the overshoot of the speed control
system using the proposed method is 0.4%, the adjustment time is 0.011 s, the speed fluctuation is 4.0 rrmin”'
after adding the load, and it tends to be stable after 0.002 s of oscillation. The results demonstrate that the
controller designed in this paper has excellent dynamic and static performance, improves the control
performance of brushless DC motor significantly, improves the pressure output control accuracy of non-invasive
ventilator, and meets the need of non-invasive ventilator for a stable and controllable air source.

Key words: noninvasive ventilator; brushless DC motor; dung beetle optimize algorithm; fuzzy PID
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