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Abstract. The MBO scheme is an efficient algorithm for data clustering, the task of partitioning a given dataset
into several meaningful clusters. In this talk, | will present the first rigorous analysis of this scheme in the large-
data limit and recent progress on how the structure of the resulting geometric evolution equation informs the
development of new algorithms and their efficiency analysis.

The starting point for our analysis is that each iteration of the MBO scheme corresponds to one step of implicit
gradient descent for a heat excess energy on the similarity graph of the dataset. It is then natural to think that
outcomes of the MBO scheme are (local) minimizers of this energy. We prove that the algorithm is consistent
in the sense that these (local) minimizers converge to (local) minimizers of a suitably weighted optimal partition
problem.

I will also describe how new geometric insights allow us to derive an efficient semi-supervised version of
the scheme in which the sizes of classes are prescribed or constrained. Curiously, for this new scheme, the
gradient-flow structure of the underlying geometric flow yields improved complexity estimates.

This talk encompasses joint work with Jona Lelmi (UCLA) and Fabius Kramer (U Regensburg).
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