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Abstract: Assessment of variability within (finite) sets of data is an essential task in data science. One 
of the common, if not the most common approach to this is Principal Component Analysis (PCA), i.e. 
the characterization of variability as deviation from the sample mean by main trends. However, from a 
Riemannian point of view PCA is tailored to the flat Euclidean space calling for manifold-valued 
generalizations. In this talk we want to discuss Principal Geodesic Analysis (PGA) including the notion 
of Fréchet mean as a generalization of PCA to manifolds. PGA is subject to certain restrictions when 
brought into application, as the involved Riemannian exponential map in general does not allow for 
closed-form evaluation, hence, resorting to algorithmical approximations is necessary. Moreover, 
existence and uniqueness of respective solutions are not always guaranteed. These problems can be 
substantially alleviated if we restrict our considerations to Lie groups, especially matrix groups that 
admit bi-invariant metrics. 

 
 

Die Disputation besteht aus dem o. g. Vortrag, danach der Vorstellung der Dissertation einschließlich 
jeweils anschließenden Aussprachen. 
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