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Abstract A novel recursive sliding-mode dynamic surface adaptive control with nonlinear gains is proposed for the
tracking problem of nonlinear systems in strict-feedback form. By designing a new function with nonlinear gains, contriving
the strategy of recursive sliding-mode dynamic surface control (DSC) and novel Lyapunov function, and at the same
time, using neural networks to approximate system uncertainty online, the new approach is able to effectively solve
the contradiction of possess high control accuracy and good transient performance at the same time in the presence of
input saturation and the designed controller is non-fragile to the perturbation of its own parameters. Stability analysis
guarantees the semi-globally uniformly ultimate boundedness of the solution of the closed-loop system, and that ultimate

tracking error bound in regulation can be made arbitrarily small.
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