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This tutorial presents an introduction to support vector machines and kernel based methods in
supervised, unsupervised and semi-supervised learning. It includes kernel based learning for
regression, classification, principal component analysis, spectral clustering, canonical correlation
analysis, data visualization and others. Primal and dual model representations, respectively in
terms of feature maps and positive definite kernel functions, are discussed for support vector
machine and least squares support vector machine approaches. Starting from first principles it is
explained how gradually more sophisticated kernel machines can be designed in a systematic
fashion. The theory and algorithms are illustrated by several examples in the areas of nonlinear
system identification, pattern recognition, biomedicine and bioinformatics.

General outline:
Part |
e neural networks and support vector machines, feature map and kernel, primal and dual
problem
o classification, regression, convex problem, robustness, sparseness
o different approaches in kernel based learning, least squares support vector machines as
core models
e kernel principal component analysis, large scale fixed-size method, nonlinear modeling

Part 11
o weighted kernel PCA and spectral clustering, semi-supervised learning, kernel canonical
correlation analysis
e model selection, structure detection, kernel design, incorporation of constraints and prior
knowledge
e kernel maps with a reference point, dimensionality reduction and data visualization
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