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Description:

Recently, several techniques have emerged in order to deduce algebraic and/or geometric properties of a space
from finite metric subspaces of sampled points. For example, starting with a manifold, a basic problem is to
compute approximations to its homology, or local coordinate charts. A central issue in this area is the dependence
of the invariants computed on noise or on the sampling procedure. This has led to the development of new
algebraic topological invariants (e.g., persistent homology) and the introduction of statistical ideas and techniques
into topological questions. From the perspective of basic research, directions in this area include the study of the
homotopy theory of point cloud data directly, as well as understanding the statistics associated to sampling,
sampling with noise, and the relationship between the sampling procedure and the underlying geometry of the
space in question.These ideas and related methods have led to a series of revealing analyses of experimental data
(e.g., from neuroscience, fluid dynamics, genomics, and materials science). The interaction with actual data also
brings to the forefront questions about computational complexity, large data sets, and computational procedures
for handling noise.

The workshop is relevant for mathematicians and statisticians, as well as researchers working in application areas
such as those listed above. The goals of the workshop include advancing the merger of statistical and topological
techniques, extending the range and depth of applications, and expanding awareness of the challenges and new
directions of the field.
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