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Study of Design for Maglev Levitation Controller based on LQ theory
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ABSTRACT
The levitation system of Maglev is composed with electro-magnet, power supplier, controller and sensor. The complex
interactions between above subcomponents define the characteristics of electromagnetic suspension of the vehicle. In
this study, to understand the influence of controller on the running performance of Maglev, the new controller based on
LQ theory will be designed and be simulated with simplified vehicle model. Then the influence of controller on the

characteristics of electromagnetic suspension will be reviewed through comparison with existing control algorithm of
our prototype vehicle.
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Fig. 1 Schematic diagram of 1/24 Maglev vehicle
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Fig. 2 Block diagram of dynamic equation Fig. 3 Block diagram of control logic of existing Maglev
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Z,: estimated absolute acceleration
z,, - estimated absolute velocity

z : estimated absolute displacement
g, - estimated gap velocity

g, :estimated gap

k,_s :control gain
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Fig 5. comparison between existing control logic and LQG logic with disturbance of step
7158 A% 3me} B/ QA A2z AHAYE W, F A7 A ZE d=F A
Fig.59] a)& F A28 &S TdT olx, b)E A /&%, ot AWE, e AAY
e BB, A9 shEEet AAA T3 ASS LQGA oo AUt ¢33 Aog e
won, AWEL F5A LQGAH 7 AL E0 gwtstA HgHE AS A T AU

disturbance [mm]

\m |

il

i
(ll‘ E
Y EI: | "“"\\ Iy

M]u 2

Gap fiuctuation [mm]

¢) Gap fluctuation d) electromagnet input voltage

Fig 6. comparison between existing control logic and LQG logic with disturbance of sin sweep
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