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Abstract

An adaptive neural network tracking control scheme is proposed for nonlinear strict feedback
systems with full state constraints and input saturation. The adaptive controller is designed by
combining the backstepping technique and neural network approximator. In the design process,
firstly, a continuous differentiable asymmetric saturation model is constructed by using Gaussian
error function. Secondly, tangent Barrier Lyapunov functions (tan-BLFs) are selected to deal with
the state constraint problems, that is to ensure that the full-state constraint is not violated. Com-
pared with existing logarithm-BLFs and integral-BLFs, tan-BLFs are the BLFs that can deal with
both constrained and unconstrained systems. Thirdly, it is proved by the theorem that all the sig-
nals in the closed-loop systems are uniformly ultimately bounded, and the error signals are kept
in the small neighborhood of zero, and full state constraints are not violated. Finally, the simula-
tion results show that the proposed scheme is effective and feasible.
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