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u-Synthesis of an Electromagnetic Suspension System Using H,, DIA Control
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This paper deals with p-synthesis of an electromagnetic suspension system using H.,DIA control. H.DIA control

is an Ho control problem which treats a mixed Disturbance and an Initial-state uncertainty Attenuation(DIA)

and supplies Hs, controls with good transients. D-K iteration is well-known as one of practical approaches for

the p-synthesis problem. It is a heuristic iteration constructed with a calculation of D matrix based on p-analysis

and a calculation of a controller K(s) by the Ho, synthesis. We propose a modified D-K iteration approach with

the HooDIA control for the p-synthesis problem in order to achieve both the robust performance condition and the

H.,DIA condition for good transient responses. We apply this proposed approach to an electromagnetic suspension

system, and evaluate both robust performance and transient response via several experiments.
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Fig. 1: Feedback System with Uncertainty
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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/A2
Zo coefficient of f 4.36x1073 m
R Resistance 9.50 Q
L Inductance 0.300 H
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Fig. 3: Generalized Plant with Uncertainty
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Fig. 5: Frequency Responses of Three Controllers
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