Course title: Estimation and approximation problems over groups 0372-4013-01

Abstract: This graduate-level course deals with a few approximation problems that
combine the structure of a group as their data or in their model. We divide the course
material into three main parts. The first part focuses on methods for generating curves
on the Lie groups (and other Riemannian manifolds) from a discrete set of data, such as
a time series of positive definite matrices. In particular, we will analyze the properties of
the curves and the connection with multi-scale representation methods.

The second part deals with the problem of mathematical synchronization, that is: how to
estimate a vector of group elements from a subset of their (potentially noisy) ratios. This
problem is related to several fundamental problems in computer vision, robotics,
computational biology and more. We will present this problem under compact groups
and then further study the cases of non-compact groups and other generalizations.

The third part of this course includes recovery problems in which the group elements
are nuisance parameters in the data model. A primary case is the reconstruction
problem in cryo-electron microscopy, in which the Euclidian group and the group of
orthogonal matrices play a significant role. We will also discuss in-depth problems with
similar structure but over finite groups.
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