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GIMC-based Switching Control of Magnetically Suspended Steel Plates

«T. Namerikawa (Kanazawa Univ.) and H. Maruyama (Nagaoka Univ. of Tech.)

Abstract— This paper deals with robust control of magnetically suspended steel plates by using a switching
control based on Generalized Internal Model Control (GIMC) structure. We design a robust controller which
achieves both of high performance and high robustness for the systems. GIMC structure is constructed with
a general outer feedback loop and an inner loop. In order to design the outer and the inner loop controllers,
we employ the Hoo control problem and designed three controllers. Based on these controllers, we construct
the GIMC structure. Finally, several experimental results show that the GIMC structure based switching
controller has both of high performance for the nominal plant and the high robustness for the perturbed

plants compared with a p controller.

Key Words: GIMC, Robustness and Performance, Magnetic Suspension System, Switching Control
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Table 1: Models Parameters
| | PG Piis) | P(s) |
m[kg] 2.543 2.210 1.877
1, [kgm?] 5.087x102 [ 4.512x10~2 | 3.937x10~?
I.[kgm?] 5.087x10-2 [ 4.512x10~2 | 3.937x10—?
Y[m] 5x10~3
TTA] 0.431 [ 0.402 [ 0.370
k[NmZ/A?] 12.340x10—%
yo[m] 1.044x10~3
M, [kg] 6511 kg] | b5.775kg] | 5.040[kg]
C,[Ns/m] 10
Ko [N/m] 5x10%
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