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H,, DIA Control System Design Attenuating Initial State Uncertainties

Toru Namerikawa and Hiroki Seto (Nagaoka University of Technology)

Abstract

This paper deals with a generalized H DIA control attenuating initial-state uncertainties. An H control problem, which
treats a mixed Disturbance and an Initial-state uncertainty Attenuation(DIA) control for linear time-invariant systems in the
infinite-horizon case, is examined. The mixed DIA problem supplies Ho controls with good transients and assures H, controls
of robustness against initial-state uncertainty. We derive a necessary and sufficient condition of the generalized Ho, DIA problem.
Furthermore we apply this proposed method to a magnetic suspension system, and evaluate an attenuation property of the proposed
generalized Hoo DIA control approach via experiments.
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Fig. 2: Magnetic Suspension System
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Table 1: Physical Model Parameters

| Symbol | Parameter Name | Value | Unit |
M Mass of the ball 0.286 kg
X Staedy Gap 3.000x1073 m
I Steady Current 0.843 A
E Steady Voltage 8.47 \%
k coefficient of f 2.14x107" | Nm2/A?2
To coefficient of f 4.36x10°° m
R Resistance 9.50 Q
L Inductance 0.300 H
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Fig. 3: Generalized Plant
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Table 2: H., DIA Controllers and their properties

Controller 01 n Line style
in Fig.4
Kpra, 1.10 | 5.256980 x 10 ° solid line
Kpra, 0.80 | 5.223575 x 10 ° | dashed line
Kprag | 0.50 | 5.202185 x 10~° | dash-dot line
Kpra, | 0.30 | 5.193773 x 1072 | dotted line
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Fig. 4: Frequency Responses of DIA Controllers
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Fig. 5: Step Responses
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