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Abstract:

Hybrid systems are heterogeneous systems that exhibit both continuous and discrete
dynamics. Conventional control design tools are used to develop controllers for the
continuous modes at the lower level, and then a set of switching rules takes care of
the discrete modes at the higher level. Unfortunately, the system behavior is all too
often governed by the discrete modes so that a lengthy and expensive trial and error
procedure is necessary to achieve satisfactory performance characteristics.

Over the last eight years we have focused on the development of systematic, real-time,
predictive controller synthesis techniques for hybrid systems with constraints. In this
talk | will first summarize our theoretical efforts. In particular | will briefly discuss the
synthesis of real-time controllers for hybrid systems with linear constraints on states
and inputs. The second part of the talk presents a wide range of applications where
the proposed techniques were used with great benefit. Three real-time applications will
be highlighted: vehicle dynamic controller design, robotic-head visual tracking and two
stages manufacturing plants.
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