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Abstract

In this article, we develop proportional, fractional-integral, and derivative (P lambda D) controllers for
the regulation and tracking problems of nonlinear systems. The analytic results are obtained by
extending the passivity-based approach to include fractional operators. Robustness under parametric
uncertainty is dealt with by a combination with an adaptive scheme. It is also shown their robustness
under additive noise and their robustness under uncertainty in the derivation order. The advantages in the
controlled system performance and in the control energy consumption in comparison to classic Pl and
proportional integral derivative controllers are illustrated for the quadratic boost converter and a
benchmark system in the literature.
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