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The design of H_ Controller for Robust Regulation
of Singularly Perturbed Systems

M. J. Yazdanpanah H. R. Karimi
Assistant Professor Ph.D. Student

Department of Electrical and Computer Engineering,
Faculty of Engineering, University of Tehran -
Abstract

r This paper deals with the problem of H _ control of singularly perturbed linear continuous- ’
| time systems. The authors’ attention is focused on the robust regulation of the system based on |
| a new modelling approach under the assumption of norm-boundedness of the fast dynamics. |
| In this approach, the fast dynamics may be treated as norm-bounded disturbance. Hence, the |
| synthesis is performed for only the dominant or certain dynamics of the singularly perturbed |
system. It is shown that, in spite of coupling between the uncertain dynamics and dominant |
dynamics, the designed H_ controller stabilizes the overall closed - loop system, in the presence |
of norm-bounded disturbances. Finally, the proposed methodology in this paper is applied to {
K single-link flexible manipulator with six modes of deflection as fast dynamics.
I
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I- Robust Regulation

2- Singular Perturbation

3- Fast Dynamics

4- Uncertainty

5- Coupling

6- Single - Link Flexible Manipulator
7- Deflection Mode

8- Reduced Technique

9- Differential Game Theory
10- Asymptotic Expansion
11- Riccati Equation

12- Linear Matrix Inequality
13- Invariant Manifold

14~ Perturbed Parameter

15~ Truncation

16- Gain

17- Rigid Modes

18- Small Gain Theorem

19- Dimension

20- Dominant Dynamics

21- Disturbance

22- Index
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