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GIMC Structure Considering Time Delay and
Its Application to Mechatronic System

«T. Namerikawa and J. Miyakawa (Kanazawa University)

Abstract— This paper deals with a new GIMC structure considering a communication time delay by using
the Smith Predictor and its application to a mechatronic system. First, we stabilize the unstable mechatronic
system by a PD controller and define the stabilized system as a new augmented plant. We design the proposed
GIMC structure using the Smith Predictor based on Hoo controllers for the new stabilized augmented plant.
Finally, the proposed structure is evaluated experimentally and the effectiveness of the proposed approach
is proven. In addition, we apply the proposed structure to a networked control mechatronic system.
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Fig. 1: GIMC Structure
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Fig. 3: GIMC Structure with Smith Predictor
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Fig. 4: Magnetic Suspension System

Table 1: Model Parameters
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Fig. 5: Bode Diagram of New Augmented Plant P
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Fig. 6: Generalized Plant for Control System Design
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Fig. 7: Bode Diagram of Controllers Ky and K

10 10" 10° !

10

0 02 0.4 0.6 0.8 1
Time[s]

Fig. 8: Step Responses with Nominal Parameters
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Fig. 9: Time Response of GIMC with Smith
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Fig. 10: Internal Signal ¢ of GIMC with Smith
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Fig. 11: Networked Control System
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Fig. 12: Time Response of Networked Control System
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