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Clustering is the unsupervised learning task of finding similar groups of items within a
dataset. One approach to clustering is to reformulate the problem as a weighted graph
partitioning problem where the graph edge weights are derived from a similarity measure
between items in the dataset. This graph partitioning problem can be formulated using a
variety of geometric quantities, for example, the Cheeger cut and Laplace-Dirichlet
eigenvalues. In this talk, I’ll discuss the resulting methods, their semi-supervised
extensions, variational relaxations, and interpretations in terms of random processes. I’ll
present some recent consistency results for geometric graphs, stating convergence of
graph partitions to an appropriate continuum partition. I’ll also describe numerical
methods that can be used to find locally optimal partitions and present results
demonstrating that such methods compare well with state-of-the-art approaches on a
variety of graphs constructed from synthetic data, the MNIST handwritten digit dataset,
and images. This general-audience colloquium will be complemented by three more
mathematical	lectures	on	the	same	topic.

http://www.math.is.tohoku.ac.jp/~project/

Geometric and Variational Methods for Clustering


