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Abstract

Wavelet neural network combines some of the useful classification properties of
Neural Network (NN) with localization and feature extraction properties of
wavelets. Wavelet network replaces the global sigmoidal activation function units
of classical feedforward NN with wavelets.

In this work Wavelet Neural Network (WNN) is used for control two joint for
trajectory tracking of robot manipulator. Two schemes are developed, in the first
scheme "Indirect control structure", the wavelet neural network (WNN) and local
linear adaptive wavelet neural network (LLAWNN) are used as controller, one
advantage of the LLAWNN method is that it needs only smaller numbers
wavelets for a given problem than that used in WNN. The parameters of the
controller are trained by using gradient descent (GD) algorithms.

In the second scheme "Direct control structure", the wavelet neural network
(WNN), local linear adaptive wavelet neural network (LLAWNN) and variable
translation wavelet neural network (VTWNN) are used as a controller. Different
training algorithms such as GD, particle swarm optimization (PSO), hybrid
particle swarm optimization (HPSO), to integrate the Genetic Algorithm (GA)
mutation operation into the PSO and hybrid particle swarm optimization with
wavelet mutation (HPSOWM), where wavelet is used to perform mutation
operation of particles in the swarm. All methods of training algorithms above are
used to train parameters of the wavelet controller.

GD is fast training algorithm which is used to tune the parameters of the
wavelet controller, the GD algorithm is fast algorithm but causes the network to
be extremely easy to fall into the local minimum, thus it causes the network
training result to be unsatisfactory, therefore PSO, HPSO and HPSOWM are
used to train the wavelet controller. These algorithms give better result than GD
algorithms and in particular HPSOWM get the ever best possible results.

The proposed methods are tested by simulation on a two-degree of freedom
robot manipulator. The performance of all proposed methods are tested under
different load conditions. Results of all proposed methods are compared.
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