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Title:
Generation of Oscillations in Nonlinear Systems:; Application to
Nonheolonomic Systems and Path Following

Abstract:

In this talk we show that a slight modification to the widely
popular interconnection and damping assignment (IDA)
passivity-based control and the immersion and invariance (&)
methods—originally proposed for stabilization of equilibria of
nonlinear systems—allows us to provide solutions to the more
challenging orbital stabilization problem. For the IDA approach,
two different, though related, ways how this procedure can be
applied are proposed. First, the assignment of an energy function
that has a minimum in a closed curve, i.e., with the shape of a
Mexican sombrero. Second, the use of a damping matrix that
changes “sign” according to the position of the state trajectory
relative to the desired orbit, that is, pumping or dissipating
energy. We show that ensuring orbital stabilization for
mechanical systems is best formulated using a variation of the |&I
technique and apply this result to generate smooth,
time-invariant controllers for nonholonomic systems. Also, we
apply this technique to the problem of path following, which is
illustrated with underactuated mechanical systems and marine
surface vessels.




