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Nonlinear Fitness of Calibration Model
of Magnetic Suspension and Balance System

XIE Hai-bin XIE Hong-wei LONG Zhi-giang
College of Mechatronics Engineering and Automation National Univ.of Defense Technology Changsha 410073 China

Abstract The research background is the calibration of the magnetic suspension and balance system developed in China.
The paper introduces the traditional linear calibration modeling methods discusses how to overcome its limitation after examin-
ing the calibration test data carefully. An improved method of nonlinear fitness to construct the calibration model is proposed.
The proposed method uses the rational components of the concept of principal component analysis and adopts the ideas of cubic
spline fitting. Finally We compare the results of the improved method and traditional methods and prove the effect of the pro-
posed one.
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Tab.1 Calibration test data after pretreatment
F.g N, A N, A N3 A Ny A Ns A
1 14 0.0025 —0.0043 —0.1848 —0.0000 0.0082
2 36.4 0.0190 -0.0019 —0.4682 0.0065 0.0169
3 100 0.0201 —0.0140 —1.3200 0.0440 0.0391
4 200 0.0183 -0.0232 —2.6563 0.1322 0.0686
5 0 0 0 0 0 0
6 =100 —0.0115 0.0094 1.1057 0.0001 0.0001
7 -136.4 —0.0095 0.0077 1.5151 0.0020 -0.0015
8 —200 -0.0126 0.0054 2.1865 0.0424 —0.0000
677.8461

0.0000 0.0001 0.0006 0.0183 17.3619

99.89%

P, = 0.0080

= 0.0067

- 0.9997 0.0183
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Tab.2 Test data of degree of accuracy analysis after pretreatment
F. g N, A N, A N; A N, A Ns A
1 100 —0.0868 —0.0054 —1.3165 0.0805 0.0246
2 200 -0.1624 —0.0053 —2.6476 0.1709 0.0481
3 =100 —0.0133 —0.0001 1.1020 —0.0047 0.0010
4 —200 -0.0214 0.0030 2.1817 0.0006 0.0025
3
3
Tab.3 Result of degree of accuracy analysis
100 —0.0342 7.7371 -0.1076 0.0111 0.2548 0.2871
200 —10.1903 13.8292 —10.4210 —10.1841 0.7176 0.8105
—100 0.1061 -0.2112 0.2216 0.1257 -0.3312 -0.3290
—200 —10.5491 —1.5481 -10.4013 —10.5928 -0.5123 —0.4304
% 2.63 3.91 2.69 2.63 0.30 0.31
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