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Benchmarking Parameterized Fuzzy c-Means Classifier [
by

Hidetomo ICHIHASHI, Kazuya NAGAURA, Akira NOTSU and Katsuhiro HONDA

Abstract: This paper reports on the performance of the fuzzy c-means based classifier (FCMC) adopting
the length of cluster centers and mixing proportions of clusters as the free parameters. The FCMC consists
of two phases. The first phase is an unsupervised clustering. The clustering is done on a per class basis
and is implemented by using the data from one class at a time. The second phase of FCMC is a supervised
classification where the free parameters of the classifier are chosen by particle swarm optimization (PSO).
High performance classifiers usually have parameters to be selected. For example, the support vector machine
(SVM) has the regularization and kernel parameters. These hyperparameters are chosen by an optimization
procedure to improve the generalization ability of the classifiers in terms of cross validation test. The grid
search is the popular approach for SVM. Since the FCM classifier has many hyperparameters and the validation
set error rate is not a unimodal function of the parameters, for the parameter search, we apply PSO inspired
by social behavior of bird flocking or fish schooling. PSO is based on a simple random search and easy-to-
implement. UCI benchmark datasets are used to evaluate the performance. FCM classifier in combination
with the standard 10-CV procedure for parameter selection achieves better test set performance compared
to k-nearest neighbor classifier. The remarkable finding is that the resubstitution (i.e., 1-CV) procedure for
parameter selection also shows good test set performance. Randomized test sets performance of the classifier
is comparable to that of the support vector machine (SVM) reported in the literature.
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