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Vector control of PMSM based on improved active disturbance rejection control

Liu Xingwang' Wang Xiangyang'™*
(1. School of Intelligence Science and Technology, Xinjiang University, Urumgqi 830017, China;

2. Institute for Aero Engine, Tsinghua University,Beijing 100084, China)

Abstract: To effectively suppress the influence of time-varying loads and insufficient model accuracy on the control
performance of vtol UAV power systems, an ISTSM-ADRC strategy is proposed. By leveraging the characteristic that
ADRC is not completely dependent on the accurate mathematical model of the system, a speed-loop expansion state
observer(ESQO) is designed to online estimate and compensate for the comprehensive system disturbances. The sliding
mode surface function with strong robustness is adopted to replace the nonlinear error feedback link in active
disturbance rejection control CADRC), thus enhancing the robustness of the speed-loop controller. A novel super-
twisting sliding mode (STSM) reaching law is developed to achieve adaptive gain, reduce chattering and strengthen
robustness against disturbances. Step response tests, load mutation tests and parameter perturbation experiments are
conducted. The results indicate that compared with STSM-ADRC, the steady-state error of the proposed strategy is
reduced by 50% and the steady-state fluctuation range after parameter perturbation is decreased by 46%. These
findings verify that ISTSM-ADRC exhibits better dynamic performance and stronger robustness than STSM-ADRC and
PI control strategies.
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Table 1 Data table of propeller speed and torque acquisition
B/ (remin ') A/ (Nem)
1 000 17.00
1 100 20. 58
1200 24.49
1 300 29. 32
1400 33.33
1500 38. 26
1 600 43.53
1700 49. 14
1 800 55.09
1 900 61.39
2 000 68. 02
2 100 74.99
2 200 82. 30
2 300 89.95
2 400 97.94
2 500 106. 28
2 600 114. 95
2 700 123. 96
2 800 133. 31
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Fig. 2 Curve and fitting curve of torque and rotational speed
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Table 2 Motor parameters
e €A SHE
AT HLFH/Q 0. 104
d fli U/ H 0.88X10 °
q fhH &/ H 0.88X10°
TR AR 4 /Wb 0. 057
FL ML X %) 21
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FH 2 R 4L 0.02
BEHE/V 650
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Fig. 6 Step response at 100 r/min
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Fig. 8 0.8 times friction coefficient perturbation
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Fig.9 1.2 times friction coefficient perturbation
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