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Adaptive dynamic surface control for nonlinear pure feedback
systems via input-to-state stability
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Abstract: The problem of adaptive control for a class of nonlinear systems in pure-feedback form with unknown dead
zone is studied. Based on input-to-state stability (ISS) and small gain theorem, an adaptive dynamic surface control
scheme is proposed. The number of adjustable parameters is reduced effectively by using the approach. And the
explosion of complexity in traditional backstepping design caused by repeated differentiations of virtual control is
avoided. Theoretical analysis shows that the closed-loop system is semi-globally uniformly ultimately bounded.
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