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Fractional order linear active disturbance rejection control for
electromagnetic levitation system

Zhang Zhenli'?  Hu Zhigiang'* Song Chenglin'* Li Yongqun'*
(1. School of Electrical Engineering and Automation, Jiangxi University of Science and Technology,Ganzhou 341000, China;

2. Jiangxi Province Key Laboratory of Maglev Rail Transit Equipment,Ganzhou 341000, China)

Abstract: Aiming at the problems that the electromagnetic levitation system is easily affected by external disturbances
and the inherent contradiction of the integer order PD in the traditional linear active disturbance rejection control, this
paper proposes a fractional order linear active disturbance rejection control method. The linear extended state observer
is used to estimate the total disturbance of the system in real time, and a fractional order differential operator is
introduced into the position loop control law. By utilizing the characteristic that its order can be continuously adjusted
within the interval (0, 2), the requirements of phase and amplitude in the frequency domain are flexibly adapted.

Theoretical analysis shows that fractional-order linear active disturbance rejection controller can simultaneously enhance
the disturbance suppression ability in the low-frequency band and suppress the high-frequency noise amplification
effect. Simulation and experimental results show that, compared with linear active disturbance rejection control,
fractional-order linear active disturbance rejection controller, reduces the position deviation by 48.72% , shortens the
adjustment time by 80.28% , and can effectively deal with stronger disturbances and improve the tracking accuracy,
significantly enhancing the anti-interference and tracking performance of the system.

Keywords: electromagnetic levitation system; fractional order active disturbance rejection control; frequency domain

analysis;anti disturbance capability;tracking accuracy
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Table 6 Adaptability performance index (ITAE)

Pk A
LADRC 23 600
FOLADRC 22 900

4) il PE BT T L SE 5

WA 14 s, SRR 500 g FIPIA.Z3 5 2 cm
4 cm B EE LA A B VEARIE S I 7E R IR 2R L R B0 E R T
FR GRS [ 5 B o VR B B BT R RE

M 14 BT 7E 3 s B CEYIERTE 2 em W A HRVE
b i B TE 4L, LADRC B B W B8 28 1.2 mm, T

£
£
B
&
0 1 2 3 4 5 6 7 8 9 10
5 [/
K 14 BEER 2.4 cm P m v ST %

Fig. 14 Experimental curves of shock disturbance rejection

response comparison at 2 and 4 cm heights
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