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Abstract: Reproducing kernel Hilbert spaces (RKHSs) have proven to be a pow-
erful tool in machine learning (ML) for their ability to provide sharp bounds on
error in estimating unknown functions in both the deterministic and stochastic
settings. A key feature of RKHSs is that the estimation error can be expressed
in terms of the power function and the fill distance between the kernel func-
tion centers. In this presentation, we will discuss how robust adaptive control
systems have been designed leveraging RKHS theory to capture matched un-
certainties. The barrier functions underlying these control systems guarantee
user-defined levels of performance in terms of tracking error and allow pruning
or adding kernel centers according to precision and computational effort needs.
The feasibility of these results is demonstrated using an open-source numerical
simulator for multi-rotor UAVs (uncrewed aerial vehicles) based on the finite-
element method and distributed on GitHub.
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