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The application of the adaptive control to the mechatronic control
— The proposal of the high-gain feedback adaptive control —

= NIV

Tatsu Aoki

Abstract:It is necessary that the mechatronic control system achieves good performance toward the large mechanical char-
acteristic change or the mechanical impact on the controlled system. However, the conventional controller with fixed
feedback gain cannot follow the reference command, when the mechanical characteristic change is large. In such case, we
usually consider introducing the adaptive control methodology. Though the adaptive control system can adapt to the large
mechanical characteristic change, the adaptation speed is very slow. Therefore, the conventional adaptive control method-
ology cannot compensate the rapid mechanical characteristic change or the mechanical impact. In this paper, for making
the adaptive control useful in the mechatronic control, the robust adaptive controller is proposed. The adaptive control
compensates the large but gradual mechanical characteristic change, and the high-gain feedback control compensates the
mechanical impact. As an illustration, the first-order model reference adaptive control system (MRACS) is considered. In
the case of the first-order system, there are three ways on the adaptive control gain assignment. Thus, the optimal gain
assignment was determined so that the control system became the most robust. Simulation results show the effectiveness

of the proposed method.
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