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Machine learning using prototype-based methods 
 
In recent years, the tremendous success of machine learning let its way from an academic 
discipline towards a well-established programming paradigm. In many important areas such 
as bioinformatics, robotics, document retrieval, or remote image sensing, ever higher volumes 
of  complex data become available such that intelligent automation is a necessary prerequisite 
for human insight. Thereby, methods which are robust to noise, which can cope with all kinds 
of heterogeneous data, and which, ideally, provide human understanding and extract relevant 
information, are required.  
Prototype-based methods represent solutions to machine learning problems in terms of 
suitably adapted prototypical locations in the data space and the notion of distance. They 
constitute robust clustering and classification methods with intuitive training techniques an 
insight into their behavior. Classic models include learning vector quantization or the self-
organizing map, which are, however, originally restricted with respect to their applicability in 
domains with complex data and with respect to their theoretical foundation. 
In the talk, we present the ideas of several recent developments in this area which address a 
couple of important extensions to turn the simple models into efficient state-of-the-art 
algorithms without loosing the underlying intuitive training and classification. 
New developments include, among other concepts, a clear theoretical foundation of training; 
extensions to high-dimensional and heterogeneous data; extensions to include time-dependent 
or symbolic data; and possibilities to insert and extract further knowledge. We demonstrate 
the behavior of the models in examples from clinical proteomics and remote sensing image 
analysis. 
 
Further reading: 
General machine learning: http://www.aaai.org/AITopics/html/machine.html 
Stephen H. Muggleton, 2020 Computing: Exceeding human limits, Nature 440, 409-410 (23 March 2006) 
Self-organizing maps: http://www.cis.hut.fi/research/som-research/ 
M. Cottrell, B. Hammer, A. Hasenfuss, T. Villmann, Batch and Median Neural Gas, to appear in Neural 
Networks, 2006 
 


