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Depth Fuzzy Sliding-Mode Active Disturbance Rejection Control Method of
Permanent Magnet Linear Motor for Direct Drive System
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Abstract: A depth fuzzy sliding-mode active disturbance rejection control (DFSM-ADRC) method
is proposed to solve the problem that the control performance of permanent magnet linear motors
(PMLM) deteriorates under the direct action of various nonlinear disturbances. Firstly, the sys-
tem uncertainty disturbance is estimated by a nonlinear extended state observer. The integration
of tracking error is applied to the design of the sliding surface, and the saturation function sat(s)
and the power function of displacement error are introduced into the approach law, so that the
improved sliding mode active disturbance rejection control (ISM-ADRC) method is proposed.
Secondly, to avoid the subjective influence and further improve the adaptability of PMLM under
complex conditions, fuzzy rules are trained by deep neural networks, and the key parameters of
sliding mode control are adjusted. The experimental research has been carried out through the
performance test platform of the direct drive pump. The results show that the proposed DFSM-

ADRC method effectively improves the control accuracy, response speed and robustness of the

Wk B . 2022-06-01,  AEHE®IAr: WE 991, B BIEE B R GEGER . B A . HHLAaSm,  EL&WH.
K HRBF 3 4 B H (51905319,51875326) 5 I A4 7 A BB A A 623 TR 51 H (SDAST2021qt20)
[ 2% H B Bt ] . 2022-10-09 W 2% H R H ik« https: // kns. enki. net/kems/detail /61, 1069, T. 20221001. 2041. 002, html



186 [N 7 . i

K

% % i %57 %

controller. The proposed DFSM-ADRC method improves the step response time by 23. 87%,

compared with the conventional sliding mode control (SMC); improves the ITAE of sinusoidal
target tracking by 4. 7% and 13.2% . compared with the SMC method and the ISM-ADRC meth-

od respectively; and improves the maximum tracking error of sinusoidal target tracking under

sensor white noise by one order of magnitude, compared with the ISM-ADRC method.

Keywords: permanent magnet linear motor; direct drive pump; deep neural network; sliding

mode control; active disturbance rejection control
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Fig. 1 Schematic diagram of direct drive pump based

on permanent magnet linear motor
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Fig. 3 Phase trajectory of different exponential reaching laws
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Fig. 11 Response evaluation under different control methods
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