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Research on noise reduction of rotor signal of maglev gyroscope
based on local mean decomposition

Liu Di  Yang Zhigiang Wang Dejuan Li Hang

(School of Geological Engineering and Geomatics, Chang’an University, Xi'an 710061, China)

Abstract: The rotor current signal of maglev gyro is highly sensitive to environmental changes, therefore, noise will inevitably be
introduced in the process of signal sampling. To solve this problem, an algorithm based on local mean decomposition (LMD) and fusion
of Hausdorff distance and threshold denoising (TD) is proposed to reduce noise interference. Firstly, the original signal is decomposed
into several PF components and a margin. Then, the noise and signal components are determined according to the Hausdorff distance
between each pf component and the original signal. Then, the noise component is denoised by threshold. Finally, the noise components,
signal components and margin after thresholding are superimposed to obtain the reconstructed signal, so as to realize the reconstruction of
the gyroscope rotor current signal Noise reduction. The simulation results show that the signal-to-noise ratio of the reconstructed signal is
12. 86 db higher than that of the original signal, and the root mean square error is 9.25x10™° A lower than that of the original signal.
The de-noising results of measured signals show that the filtering gains of the de-noising algorithm for four wire sides are 40. 0%,
93.5%, 30.8% and 50. 0% respectively.

Keywords : maglev gyroscope; rotor current signal; local mean decomposition; signal noise reduction
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Fig. 1 LMD decomposition result of simulation signal
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Table 1 Hausdorff distance between simulation

signal and each PF component
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Fig. 2 Comparison of noise reduction effect between
WT and LMD-HD-TD ( simulation signal )
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Table 2 Comparison of noise reduction results between WT and LMD-HD-TD ( simulation signal )
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Fig.3 Sampling rotor current signal on the side of experimental gyro
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Table 3 Hausdorff distance between measured

signal and each PF component
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PF3 7.999 3
PF4 5.788 5
PF5 81 352
PF6 8.889 3
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PF9 9.903 5
PF10 10.121 6

o JFIAES - WT-6 —— WT-7 —— WT-8

—— WT-9 —— WT-10 > LMD-HD-WT

9x10°
<
e
g
=
H_,
#

-9x10°

0 5 600 10‘000 15 I000 20‘000
KRS
F 4 AREEZERN WT 5 LMD-HD-TD

REMALE XS FE (LA T1 S230 1))
Fig.4 Comparison of noise reduction results between
WY with different decomposition layers and LMD-HD-TD
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Table 4 Comparison of noise reduction results of

measured rotor current signal
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Analysis on end-effect of radial HTS magnetic levitation bearing

Ai Liwang' Miao Sen' Xu Xiaozhuo' Feng Haichao' Li Na’
(1. School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454000, China;
2. State Grid Jiaozuo Electric Power Supply Company, Jiaozuo 454000, China)

Abstract : The end-effect of which is caused by the limited axial size of radial HTS magnetic bearing will affect axial levitation behavior of
radial HTS magnetic bearing. A 2-D finite element modeling method based on H-formulation is proposed to analyze the end-effect of
radial HTS magnetic bearing. Firstly, the proposed finite element modeling method is verified by experimental tests. Then, the finite
element models of radial HTS magnetic bearings with different sizes of stator and rotor are established respectively. Finally, it is obtained
that the relationship between axial levitation force and displacement of superconducting stator of different size and permanent magnet rotor
with different number of poles. The results show that due to the end effect, the axial levitation behavior deteriorates with the increase of
the number of superconducting stator bulks. Moreover, with the increase of the number of permanent magnet rotor poles, the maximum
axial levitation force shows a trend from rise to decline and it eventually approaches the maximum axial levitation force of permanent
magnet rotor for infinite length.

Keywords : radial HTS magnetic levitation bearing; levitation force; end-effect; FEM
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