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Abstract

To improve the tracking performance and anti-disturbance ability of position control system of
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permanent magnet synchronous linear motor (PMLSM), a position servo system based on variable
gain active disturbance rejection control is proposed in this paper. First, the tangent sigmoid func-
tion is used to design an improved differential tracker (ITD) to improve the tracking performance
of the system, and the terminal function is used to reduce the chatter caused by high frequency
signals, which makes the noise suppression ability of ITD stronger. The variable gain function is
designed in the gain term of the extended state observer (ESO) and introduced into the nonlinear
stateerror feedback (NLSEF). The variable gain ADRC controller is constructed together with ITD
to reduce the initial peak error and further improve the tracking accuracy and anti-disturbance
performance of the system. The simulation and experimental results show that compared with the
traditional ADRC, the response time of the new method is speed up by 0.65s, the adjustment time
of sudden loading is reduced by 0.16s, and the position drop value is reduced by 96.3%, which can
effectively improve the dynamic performance, robustness and operation reliability of PMLSM po-
sition servo system.
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Figure 1. Control block diagram of ADRC
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Figure 2. The change process of acceleration function
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Figure 3. (a) Input curve with disturbance; (b) Improved differential tracker tracking curve
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Figure 4. (a) Traditional TD tracking error; (b) Improved TD tracking error
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Figure 6. Comparison of the observed values of two ESO; (a) Traditional ESOs; (b) variable gain ESO
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Figure 13. Response curve of sudden loading position
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