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LMI Design of Multi—Objective H,/ H,, Controllers for an Inverted Pendulum
on the Cart Using Polytope Models
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ABSTRACT

This paper deals with the linear matrix inequality (LMI) design procedures for multi-objective H, /H.
controllers with pole-placement constraints for an inverted pendulum system modeled as convex polytopes
to ensure the stabilizing regulator and tracking performances. Polytopic models with multiple linear
time-invariant models linearized at some operating points are derived to design controllers overcoming the
conservativeness such as a controller may have when it is designed for a model linearized at a single
operating point. Multi-objective controllers are designed for polytopic models by the LMI design technique
with convex algorithms. It is observed that the inverted pendulum controlled by any controller designed for
each polytopic model is stabilizingly restored to the vertical angle position for initial values of larger tilt

anlges.
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