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Direct torque control of brushless DC motor
based on DBO-FOPID controller

HUANG Kang"?, LIU Hang', SUN Hao'*, XIA Wei'
(1. School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Key Laboratory of Digital Design
and Manufacturing, Hefei 230009, China)

Abstract; This paper uses a direct torque control(DTC) scheme, where the reference torque is directly
compared with the estimated torque and the error is provided to the controller to achieve control of a
brushless direct current motor(BLDC) with very low torque ripple. Compared with traditional integer
order proportion-integration-differentiation(PID) controllers, the adjustable parameters of fractional
order PID(FOPID) controllers have been increased from Kp, K;, and Kp in the past to Kp, K;, Kp,
As and . An increase in the number of adjustable parameters can better reflect the nonlinear and time-
varying characteristics of the control object, thereby improving the robustness of the control system.
To avoid the disadvantage of relying too much on expert experience for PID parameters, this paper u-
ses the dung beetle optimization(DBO) algorithm to adaptively tune the FOPID parameters. A DTC
control model for BLDC is built in MATLAB/Simulink environment, and the DTC of BLLDC based on
DBO-FOPID controller proposed in this paper is compared with the DTC of BLDC based on FOPID
controller tuned by particle swarm optimization(PSO) algorithm, DTC of BLLDC based on FOPID con-
troller tuned by sparrow search algorithm(SSA), and speed control of BLDC based on proportion inte-

Y78 B HA - 2024-03-28; f& @ H #5: 2024-05-23
EE&UH : ERE KR TR H (52375051) ; /1 Je m A8 FAR B 55 9% & 100 9% 4 W B3 H (PA2023GDSK0063)
EER AT BRA968—) B Z AN 4 A IS Tk R 2042 - A 50, il 5 /% , E-mail : hihuang98(@163. com.



740

ST K FFHCH RFFZR

# 19 %
Key words: fractional order proportion-integration-differentiation (FOPID) controller; direct torque
control(DTC) ; dung beetle optimization(DBO) algorithm; parameter tuning

0 35l =

gration(PI) controller. Through simulation comparison, it can be verified that the controller proposed

in this paper can effectively control the motor torque with very low torque ripple.
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