Abstract

Wavelet and neural networks-based approximators combined with
modemn control theories for robotic systems can guarantee stability and
tracking performance.

In this thesis the passivity approach is adopted in deriving the model
based, NN and WN controllers for controlling the two ,and three link

manipulators in the environments of parameter uncertainties and external
" disturbances.

: A wavelet network with accurate approximation capability is
employed to approximate the unknown dynamics of robotic systems by
using an adaptive learning algorithm that can leamn the parameters of the
dilation and translation of wavelet functions without learning phase. A
robust control law is provided to guarantee the stability of the closed-loop
robotic system that can be proved by Lyapunov theory.

The model based adaptive controller and NN controller with the
modified weight tuning algorithm provided with robustifying term are
derived using the passivity approach in order to be compared with the
wavelet network controller.

To show the effectiveness of the wavelet network controller over
model based and NN controllers, a two and three link manipulators are
simulated under the effect of load, external disturbance, and the friction
" with various reference trajectories such as: set point, sinusoidal, polynomial
trajectories. The dynamic model is simulated using MATLAB 7 commands
L for solving ordinary differential cquations.

The results show the robustness of the WN controller in the face of
the parameter uncertainties and external disturbance when compared to NN
b and model based adaptive controllers.
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