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SUNISA TAVAEN : PERFORMANCES OF SHAPEFREE RBF-NEURAL NETWORKS IN
PATTERN RECOGNITION APPLICATION WITH LARGE SCATTERED DATA SETS :
THESIS ADVISOR : ASSOCIATE PROFESSOR SAYAN KAENNAKHAM, Ph.D. 181 PP.

Keyword : NEURAL NETWORKS/RADIAL BASIS FUNCTIONS/PATTERN RECOGNITION/
SCATTERED DATA SETS

This work focuses on radial basis functions containing no parameters. The main
objective is to comparatively explore more of their effectiveness. For this, a total of
sixteen forms of shapeless radial basis functions are gathered and investigated under
the context of the pattern recognition problem through the structure of radial basis
function neural networks, with the use of a dimensionality reduction algorithm namely
the Representational Capability (RC) algorithm. Different sizes of datasets are disturbed
with noise before being imported into the algorithm as ‘training/testing’ datasets. Each
shapeless radial basis function is' monitored carefully with effectiveness criteria
including accuracy, condition number (of the interpolation matrix), CPU time, CPU-
storage requirement, underfitting and overfitting aspects, and the number of centres
being generated. For the sake of comparison, the well-known Multiquadric-radial basis
function (MQ-RBF) is included as a representative of shape-contained radial basis
functions. The numerical results have revealed that some forms of shapeless radial .
basis functions show good potential and are even better than Multiquadric itself
indicating strongly that the future use of radial basis function may no longer face the
pain of choosing a proper shape when shapeless forms may be equally (or even better)

effective.
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