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Robust Controller Design for Perturbed Systems and Control
of an Attractive Type Magnetic Levitation System
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Abstract

This paper is concerned with the robust control of LQ state feedback regulators with poles in
a specified region in the presence of system uncertainty. The robust stability results for the
constant and nonlinear time varying perturbations are derived in terms of bounds of the perturbed
system matrices and the weighting matrices in the performance index of LQ problem. The
theoretical results are applied to the gap control problem of an attractive-type-magnetic levita-
tion system and the effectiveness is proved by the implementation of digital control using 16 bits

microcomputer.
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Table 1 Parameters of experimental apparatus

Symbols Description Measured values and units
m mass of iron amature and 0.085{Kg]
potentiometer core
R resistance 3[Q]
2o gap position at equilibrium point 0.4[cm]
Zo current at equilibrium point 1.05[A]
/ length of magnetic iron bar 9.6[cm]
L. coefficient of L(z2) 0.00112[H]
L, coefficient of L (z) 0.193(H-cm)]
L, self inductance at equilibrium point 0.483[H]
ko gain of pre-amplifier 2.9
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