
ABSTRACT:  Basis functions (BFs) are used extensively in control engineering. For example, they are used to tackle various challenges 
in feedforward, iterative learning, and model predictive control, to mention a few. In these and other similar applications, the 
standard practice is to solve a given control problem by pre-selecting a set of BFs (from a wide range of available options) based 
on user preference or engineering intuition. Case in point is the emerging filtered basis functions (FBF) approach for feedforward 
tracking control of non-minimum phase systems using BFs. Rather than the standard practice of arbitrarily selecting BFs, in this talk, 
we will present a rigorous framework for selecting optimal BFs that minimize control effort or maximize robustness for a desired 
level of tracking accuracy using the FBF approach. The optimal BFs have been shown in simulations and experiments on 3D printers 
to yield orders of magnitude improvement in control efficiency and robustness compared to popular BFs like B-splines, while 
maintaining the same level of (nominal) tracking accuracy. Extensions of our work to adaptive and nonlinear systems will be outlined. 
Much of this work has been performed in collaboration with Prof. Emer. A. Galip Ulsoy.
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