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Fig.1 The Sketch Map of the Maglev System
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Fig.2 System Step Response While the Mass Decreases 15 % and
Kp is fixed After Running 40 s
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ADAPTIVE CONTROL OF MAGLEV SYSTEM ACCORDING
TO HOPE BIFURCATION

She Longhua Liu Guidong Shi Xiachong
Maglev Research Center of National University of Defense Technology Changsha 410073 China

Abstract Maglev system is nonlinear and unstable essentially. It is complicated to design a stable system es-
pecially when the system is under large-scale disturbance and parameter variance which make the system lose
stability and emanation easily. Theoretical analysis and experiments show that this phenomenon is due to the
HOPF bifurcation in the mathematical model. This paper gives an adaptive control law which adjusts PID
control parameters of the nonlinear system according to the HOPF bifurcation. Through discrimination of the
disturbance and object parameters the controller adjusts the feedback coefficients to make the system far from
the HOPF bifurcation point and maintain the stability of the magelv system. Simulation result by changing
mass suddenly indicates that adjusting proportion gain parameter using this method can magnify the state sta-

bility range of the maglev system and reject the self-excited vibration efficiently.
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