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Abstract: The problem in designing a neural network adaptive interval observer for a class of single-input single-output
nonlinear systems is considered in this paper. The bounds of unknown nonlinear functions described by the state and
the input are unmeasurable, so that the existing interval observers are not effective in dealing with unknown nonlinear
functions with parameter uncertainty in their systems. In this work, two radial basis function (RBF) neural networks are
constructed to approximate the unknown nonlinear part, and then the upper and lower bounds of the system state are
estimated, respectively. After chosen a suitable Lyapunov function, network weight correction and network error selection
mechanisms are given, which are used to make sure the designed error dynamic system is bounded and non-negative.
Furthermore, the stability of the neural network adaptive interval observer is proved. Finally, a numerical simulation

example is applied to verify the effectiveness of the proposed neural network adaptive interval observer.
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