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Dynamic surface control for pure-feedback nonlinear systems
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Abstract: We propose a dynamic surface control scheme for nonaffine-in-control pure-feedback nonlinear systems.
Instead of using the mean value theorem, the original system can be transformed into an affine-in-control system by in-
troducing an auxiliary system. By incorporating the dynamic surface control technique and backstepping approach in the
proposed algorithm, we can eliminate the “explosion of complexity” problem inherent in the backstepping design. The pro-
posed controller ensures the semi-global uniformly ultimately boundedness for all the closed loop signals, with the tracking
error converging to a small neighborhood of the origin by appropriately choosing design parameters. A numerical example

is further presented to demonstrate the effectiveness of the proposed algorithm.
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