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Inspired by the problem of motion control for an underwater glider, we develop and analyze stability of a feedback/feedforward

controller for a simple dynamical system that exhibits a saddle-node bifurcation. In analogy with the underwater glider

problem, the stable manifold of the dynamical system is approximated in the neighborhood of a particular equilibrium,

to first order in the bifurcation parameter, using regular perturbation theory. The control objective is to track a slowly

varying desired state which corresponds, at any instant, to an equilibrium state of the system, i.e., a point on the (true)

stable manifold. To meet this objective, a feedforward term commands a value of the perturbation parameter that cor-

responds, to first order in the perturbation parameter, to the desired equilibrium state. A proportional-integral feedback

term then compensates for the error due to the approximation. Stability of the closed-loop system is examined using

slowly varying systems theory. (Received February 10, 2009)
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