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(EJ» Summary

ﬁhe linear and nonlinear systems are vital in understanding fundamental concepts in physics and sciences in \
general. They play a relatively significant role because many natural phenomena exhibit both linear and nonlinear
behaviors.

Linear systems are rare but nonlinear systems are more complex and encompass the vast majority of systems in
the universe and nature.

Predicting the behavior of these systems is challenging due to their key role in many mysterious phenomena,
Scientists are therefore interested in these intricate systems that surround us, as they manifest in numerous
engineering and scientific applications, from robots and self-driving car to biological and environmental systems,
Controlling these systems poses a major challenge in the field of control engineering and automation, as they are
characterized by complex dynamics and involve uncertainty in mathematical models or external disturbances.
Consequently, these systems suffer from problems such as uncertainty resulting from measurement errors or
estimations. Research is thus focused on designing precise adaptive neural controllers for system parameters and
other reasons for controlling uncertain nonlinear systems. The controller addresses several problems, the foremost
being uncertainty represented by unknown nonlinear functions, using radial basis function networks and
compensation the time delay in the controller's signals. This is done by utilizing a dynamic auxiliary system that is
added to all state Variables, The Barrier Lyapunov Function in this work ensures the compliance of the full-state
constraints and also holds the asymptotic output tracking performance, then. an auxiliary control signal is adopted
to deal with input saturation, Furthermore, the controller was constructed using backstepping control based on
Lyapunov function. Simulation was carried out for several uncertain nonlinear systems such as a single-degree-of-
freedom robotic arm system and a DC motor system with load. The controller was applied to these systems, and
the results show the controller's ability to ensure the stability of the controlled systems, not to exceed the imposed
constraints, and to withstand the imposed time delay.
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