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Robust Controller Design for Flexible Robot Arm Manipulator
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Abstract

The objective of this paper is to design a robust controller for a flexible robot arm manipulator using
LMI(Linear Matrix Inequality) theory, and confirm its effectiveness through experimentation. We first describe a
modeling process of the flexible arm in order to get a mathematical model, and then discuss how to
approximately obtain the uncertainty of the model for robust control. As to the control system design, we adopt
the LMI-based H. synthesis algorithm which has the merits of eliminating the regularity restrictions attached to
the Riccati-based methods. As a result of this, we can cope with the parameter variation (that is, modeling
uncertainty) due to the tip-load variation. Finally we confirm the effectiveness of the controller through

experiment and simulation.
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Fig. 1. The coordinate of a flexible robot manipulator.
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Fig. 2. Two-port structure for H, control.
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