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Abstract: This paper presents the problem of adaptive neural tracking control for a class of high-order nonlinear sys-
tems subject to stochastic disturbances. It is the first time that input and output constraints are introduced into the design of
controllers of higher-order systems, and it is assumed that unknown system dynamics are unknown. First, the Gaussian er-
ror function is employed to represent a continuous differentiable asymmetric saturation nonlinearity, and barrier Lyapunov
functions are designed to ensure that the output parameters are restricted. Second, for high-order nonlinear systems, radial
basis function (RBF) neural networks are employed to tackle the difficulties caused by completely unknown system dynam-
ics and stochastic disturbances. At each recursive step of backstepping design, only one adaptive parameter is constructed
to overcome the over-parameterization. At last, based on the Lyapunov stability method, the adaptive neural control method
is proposed, which decreases the number of learning parameters. It is shown that the designed controller can ensure that
all the signals in the closed-loop system are semi-globally uniformly ultimately bounded (SGUUB), and the tracking error
converges to a small neighborhood of the origin. The simulation studies are provided to further illustrate the effectiveness
of the proposed method.
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