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Generalized Homogenization of Linear
Controllers: Theory and Experiments
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Homogeneity is a certain invariance of a mathematical object (a function, a set, etc)
with respect to a class of transformations called dilations. All linear and many
essentially nonlinear models of mathematical physics are homogeneous (symmetric)
in some sense. Homogeneous control laws appear as solutions of various control
problems. Similarly to the linear case, an asymptotic stability of a homogeneous
system implies its robustness (input-to-state stability) with respect to a certain class
of parametric uncertainties and exogenous perturbations. Homogeneity is the
simplest way to design a finite/fixed-time stabilizing controllers by means of a tuning
of the homogeneity degree. In this talk, a methodology for upgrading of existing
linear controllers to homogeneous feedback laws is presented. An algorithm of
transformation of the control law is developed such that any degradation of the
control quality is prevented. Theoretical investigations are supported by real
experiments with various mechanical systems.
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