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Abstract
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This research studies the using of Fourier Series Neural Network (FSNN) to
approximate Inverse Kinematics of a two-rigid link planar robot. The network is proposed to
provide proper robot link angular position by feeding desired robot tip coordinate within robot
working space. The FSNN has advantage over conventional neural network such that it has
only one hidden layer. Secondly, it contains no local minima in error surface so that it
efficiently performs after proper training. Finally, it has perfect symmetry of the error contour
projection surface, which contributes to fast parameter convergence. There are three
different FSNN frequency based sizes: 5, 10 and 15 observed in this work. The best
approximation was found at FSNN frequency based equaled to 10. From theoretical point of
view, the more frequency based uses, the more accurate approximation result obtains. This
might be from overfitting aspect in function approximation. The performance of training also
depends on using proper value of learning rate or rate of parameter adjusting. Even though
this research cencuct acjusting learning rate, it still exists overshooting problem across global
minima. From these results, the further research should be continued onto how to choose
appropriate network size and learning rate to achieve the best performance of the FSNN.
Lastly, this research promises that FSNN has good potential in function approximation and

should be studied to apply in other applications.



