Dynamic Cell Structur es: Radial Basis Function Networks with Perfect Topology Pr eservation

Jörg Bruske and Gerald Sommer

Institut für Informatik und Praktische Mathematik Christian-Albrechts-Universität Kiel Preusserstraße 1-9 D-24105 Kiel

Bericht Nr. 9403 Juni 1994

2

This report is replaced by the article

Dynamic Cell Structur e learns Perfectly T opology Pr eserving Map

in Neural Computation, Vol. 7, No. 4, pp. 845-864 (1995) ©1995 Massachusetts Institute of T echnology

All rights concerning reprints of any part and electronic distribution have been granted to MIT Press.

Abstract

Dynamic Cell Structur es (DCS) represent a family of artificial neural architectures suited both for unsupervised and supervised learning. They belong to the recently [Martinetz94] introduced class of Topology Repr esenting Networks (TRN) which build perfectly topology pr eserving featur e maps. DCS employ a modified Kohonen learning rule in conjunction with competitive Hebbian learning . The Kohonen type learning rule serves to adjust the synaptic weight vectors while Hebbian learning establishes a dynamic lateral connection structur e between the units reflecting the topology of the feature manifold. In case of supervised learning, i.e. function approximation, each neural unit implements a Radial Basis Function , and an additional layer of linear output units adjusts according to a delta-rule . DCS is the first RBF-based approximation scheme attempting to concurrently learn and utilize a perfectly topology preserving map for improved performance.

Simulations on a selection of CMU-Benchmarks indicate that the DCS idea applied to the Growing Cell Structur e algorithm [Fritzke93b] leads to an efficient and elegant algorithm that can beat conventional models on similar tasks.