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Abstract:

In this talk, we first show the essential ideas to use graph cut for data clustering.

Then we present some recent developed continuous max-flow model and
algorithms. Afterwards, we show the application of these models and algorithms
for machine learning and data clustering.

One essential ingradient is to use nonlocal total variation and Laplacian to
formulate a the problem as a graph cut. We propose an algorithm for
semi-supervised clustering of high-dimensional data. The data points are
modeled as vertices of a weighted graph, and the labeling function defined on
each vertex takes values from the unit simplex, which can be interpreted as the
probability of belonging to each class. The algorithm is proposed as a
minimization of a convex functional of the labeling function. There are two
versions of the models. The first one combines the Rayleigh quotient for the
graph Laplacian and a region-force term, and the second one only replaces the
Rayleigh quotient with the total variation of the labeling function. The
region-force term is calculated by the affinity between each vertex and the
training samples, characterizing the conditional probability of each vertex
belonging to each class. The numerical methods for solving these two versions of
the proposed algorithm are presented, and both are tested on several benchmark
data sets such as handwritten digits (MNIST) and moons data. Experiments
indicate that the correction rates and the computational speed are competitive
with the state-of-the-art in multi-class semi-supervised clustering algorithms.
Especially, the new models produces substantial improvements of the
classification accuracy in comparison with the corresponding models without the
regional force in cases that the sampling rate is relatively low.

This is joint work with Ke Yin and Stanley Osher.
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