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Thrust Performance Improvement through Position Signal
Compensation and Estimation in Super Speed Maglev
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Abstract In position detection for super speed maglev propulsion control, the influence of position signal delay
and transmit cycle on propulsion power degradation is investigated analytically and validated by test bed
experiments. As a solution to the problem caused by signal transmit, position signal compensation and
estimation method is proposed and applied to the test bed. Through experiments, it is confirmed that by
adapting the proposed method, the propulsion power is increased remarkably, which results in acceleration and
velocity performance improvement. This method could be effectively applied to position detection system of
Korean super speed maglev which is under development.
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[Fig. 1] Influence of position signal delay
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[Fig. 3] Position estimation between transmit cycle
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[Table 11 Specification of test bed

Item Value
. Size( WX LX< H) 0.78x1.24x0.34m
Vehicle
Weight(m) 64.4kg
Number of Pole(p) 1
Pole Pitch(7) 0.03m
LSM Continuous Force(F, ;) 46N
Continuous Current(Z,,,) 2.4A(rms)
Force Constant( K) 19.2N/A(rms)
Resolution 0.001m
Position Detect|  panqmit Cycle(AT) 0.002s
& Transmit Delay Ti T
device clay Time(7;) 00155
Frequency Band 5GHz
Controller CPU| Processing Cycle(At) 0.0002s

LTI

[Fig. 6] Position detection and transmit device
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[Fig. 7] Data measurement during running test
(a) Acceleration (b) Velocity (c) Position
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[Fig. 8] Thrust force according to 7

[Table 2] Thrust force and reduction rate according to
delayed time

7 De.layed Thrust force(N) Reduction rate(%)
time | Analytic | Experiment | Analytic | Experiment
0.015 - 75.1 19.9 - -
0.014 | 0.001 60.3 15.8 19.7 20.5
0.013 | 0.002 40.9 85 45.6 57.3
0.012 | 0.003 | 254 5.3 66.2 733
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(a) Current without estimation
(b) Current with estimation
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[Table 3] Thrust force and reduction rate according to
position signal estimation

Thrust force(N) Reduction rate(%)
Analytic |Experiment| Analytic | Experiment
With 75.1 19.9 - -
estimation
Without | 7 g 114 36.4 2.8
estimation
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