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Design of a Reduced-Order Disturbance Observer Controller for EMS System with Mass

Uncertainty
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Abstract - In this paper, we design a reduced-order disturbance observer (DOB) controller for an EMS (Electro-Magnetic
Suspension) system with mass uncertainty. Compared with conventional DOB controller, the proposed reduced-order DOB
controller can be implemented in a simpler way, since it uses reduced order nominal model and Q-filter. It is shown that the
nominal model for the proposed DOB controller should be carefully chosen in order to achieve the robust stability in the present
of mass uncertainty. Computer simulation results to validate the effectiveness of the proposed DOB controller are included.
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Fig. 1 Disturbance observer based control system
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Table 1 Parameters of Magnetic levitation system
Symbol Description Nominal value

m Ball mass 68 [g]
g Gravitation Constant 9.8 [m/s”]
G, Magnet Force Constant 3.2654 X 1075 [Nm?/ A7
R Coil Resistance 10[Q]
A Coil Induction 0.4125 [H]
R, Current Sense Resistance 1[Q]
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