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Clustering Methods and Generalized Kohonen
Networks

Hans-Hermann Bock 0O Technical University of
Aachen, Germany[

The paper establishes a relationship between models and
methods well-known from classical cluster analysis and
the analysis and construction of Kohonen maps which
visualize high-dimensional clouds of data points by the
vertices of a (two-dimensional rectangular) lattice. Our
approach proceeds by first defining a suitable clustering
criterion (K-criterion) which measures the fit between the
point configuration and the vertex representation, in terms
of a weighted sum of Euclidean distances from class
centers as in SSQ clustering. Then (variants of) the
classical algorithms for constructing or approximating an
optimum classification can be applied: the k-means
algorithm, the sequential approach by MacQueen, and the
stochastic approximation approach. This criterion-guided
approach provides some alternatives to Kohonen's basic
'self-organizing' algorithm and sheds some light on the
type of the asymptotically resulting configuration
(including topological correctness).

A major advantage of the approach results from the
possibility to generalize it to situations where the classes
(vertices) are not appropriately represented by class
centers (as in a normal distribution case), but where a
distribution model with class-specific parameter vectors
might be more appropriate and describes better the
behaviour of the points inside the same class. This leads to
algorithms for 'model-based self-organizing maps' where,
e.g., neighbouring vertices represent clusters with similar
regression models, principal components spaces etc.
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