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Abstract

In this paper, a new modeling method of a magnetic levitation(Maglev) system using extreme learning machine(ELM) is
proposed. The linearized methods using Taylor Series expansion has been used for modeling of a Maglev system.
However, the numerical method has some drawbacks when dealing with the components with high nonlinearity of a
Maglev system. To overcome this problem, we propose a new modeling method of the Maglev system with electro
magnetic suspension, which is based on ELM with fast learning time than conventional neural networks. In the proposed
method, the initial input weights and hidden biases of the method are usually randomly chosen, and the output weights
are analytically determined by using Moore-Penrose generalized inverse. matrix Experimental results show that the
proposed method can achieve better performance for modeling of Maglev system than the previous numerical method.
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Modeling of Magnetic Levitation.
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Table 1. Parameters of magnetic levitation system.
Parameter Value Dimension

A4 R 4.15 Q
AR WA A, 2200 % 107 m®
s N 700 Turn
AFdaC 301 N/A
5 4T G 410000 N/m
44 3 f, 500 N

B4 5 4, 0.003 m

BA AR 408 A

44 Q9" x L 0.202 H

Tu AV, 300 \Y
ARttt 18 2 kel A A HAFA 2 9
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( Arbitrary input weight w; )
Arbitrary hidden layer Bias b;
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Calculation G
(The hidden layer output matrix G)
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Fig. 3. Structure of Extreme Learning Machine.
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Table 2. Performance of ELM according to variation of
the neuron number.
L N o) ey ] =
T ageoly | G| Asdels | B
—/r‘— 9_74(10 ) (SGC) 07(]'(10 ) (SCC)
10 9.9681 0.21&4 75776 0.1872
20 9.9061 0.2340 75435 0.0624
30 9.8203 0.2340 74797 0.0624
40 9.6309 0.249% 7.3734 0.1248
50 9.6002 0.4836 7.3542 0.1248
100 9.5407 0.6708 7.4563 0.1872
200 9.5050 1.8096 74254 0.3120
300 9.5000 1.8720 7.4072 0.4212
500 9.4950 4.6020 7.4526 0.5772
1000 9.4961 12.4801 74218 0.8268
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Fig. 5. Variation of gap according to input current.
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