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In this talk we report recent breakthroughs on the theory and design of
Proportional-Integral-Derivative (PID) controllers. The starting point is an efficient
procedure to compute the entire set of PID controllers stabilizing a given plant.
With this set in hand, we show how to systematically calculate complete subsets
that achieve several performance specifications. Thus one can carry out design
under multiple performance specifications in a rationa manner. The theory
underlying these algorithms is based on extensions of the classical Hermite-Bieler
theorem and will be explained. Illustrative examples will be included as well as
proptotype software. Given the importance of the PID controller in aerospace,
motion control, process control and in electrical, mechanical and chemical
engineering applications, these results are likely to have a significant impact on the
control industry.
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