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Abstract: This paper presents a controller design method for a robust control problem with multiple constraints using genetic
algorithms and LMI design method. A robust H,, constraint with loop shaping and pole placement is used to address disturbance
attenuation with error limits and desired transient specifications, in spite of the plant uncertainties and disturbances. In addition, a
loop gain constraint is considered so as not to enlarge the loop gain unnecessarily. The robust H,, constraint and pole placement
constraint can be expressed in terms of two matrix inequalities and the loop gain constraint can be considered as an objective
function so that genetic algorithms can be applied. Accordingly, a robust controller can be obtained by integrating genetic algorithms
with LMI approach. The proposed controller design method is applied to a track-following system of an optical disk drive and is

evaluated through simulation results.

Keywords: robust H,, constraint, pole placement constraint, loop gain constraint, genetic algorithms, LMI (Linear Matrix Inequality)
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1. Block diagram of the uncertain linear system.
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Fig. 2. An estimated minimum loop gain.
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