Neural Computing & Applications, 3(4), 202-212, Springer-Verlag, 1995.

Efficient Detection of Spurious Inputs for Improving the Robustness of MLP Networks in Practical Applications

G. C. Vasconcelos

M. C. Fairhurst

D. L. Bisset

Electronic Engineering Laboratories University of Kent at Canterbury Canterbury, Kent CT2 7NT United Kingdom

e-mail : {gcv|mcf|dlb}@ukc.ac.uk

Abstract

The problem of the rejection of patterns not belonging to identified training classes is investigated with respect to multilayer perceptron networks (MLPs). The reason for the inherent unreliability of the standard MLP in this respect is explained and some mechanisms for the enhancement of its rejection performance are considered. Two network configurations are presented as candidates for a more reliable structure and are compared to the so-called “negative training” approach. The first configuration is an MLP which uses a Gaussian as its activation function and the second is an MLP with direct connections from the input to the output layer of the network. The networks are examined and evaluated both through the technique of network inversion and through practical experiments in a pattern classification application. Finally, the model of radial basis function networks (RBFs) is also considered in this respect and its performance is compared to that attained with the other networks described.