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Generalized Grey SOM and Their Performance Evaluations
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Abstract The Kohonen self-organizing maps is a typical artificial neural networks model and al-
gorithm that implements a nonliner feature projection from the high-dimensional space of signal
data into a low-dimensional array of neurons in an orderly fashion. The mapping tends to preserve
the topological relationships of signal domains. But its weight adjustment is determined only by
its learning rate and the difference between the input pattern and the winner neuron’s weight. It
seems that the SOM obviously ignores some (implicit) correlation relationships during the learn-
ing, which actually exist between the input pattern and the weights of all the nodes that partici-
pate in competition. Grey relational coefficients (GRC), which characterize and stress the afore-
mentioned correlation relationships, are explicitly introduced into the learning rule of the tradi-
tional SOM. By more analyses, the so-defined GRCs still ignore some whole measure relationship
as a similarity between the input pattern and weights. In addition to the whole characteristic to
the original GRCs, The SOM is generalized by the designed three GRC functions, namely
G*SOM. (Generalized Grey Self-organizing Maps). Finally, the experiments on the benchmark

datasets confirm their validities and feasibilities over the G*SOM in this paper.
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