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Abstract

This paper develops a neuro-adaptive observer for state and nonlinear function estimation in systems with partially modeled

process dynamics. The developed adaptive observer is shown to provide exponentially stable estimation errors in which both

states and neural parameters converge to their true values. When the neural approximator has an approximation error with

respect to the true nonlinear function, the observer can be used to provide an H [?] bound on the estimation error. The paper

does not require assumptions on the process dynamics or output equation being linear functions of neural network weights

and instead assumes a reasonable affine parameter dependence in the process dynamics. A convex problem is formulated

and an equivalent polytopic observer design method is developed. Finally, a hybrid estimation system that switches between

a neuro-adaptive observer for system identification and a regular nonlinear observer for state estimation is proposed. The

switched operation enables parameter estimation updates whenever adequate measurements are available. The performance

of the developed adaptive observer is shown through simulations for a Van der Pol oscillator and a single link robot. In the

application, no manual tuning of adaptation gains is needed and estimates of both the states and the nonlinear functions

converge successfully.
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