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Recurrence plots are a classical tool for analysing the state space of a
dynamical system. I will show how ideas from Topological Data Analy-
sis (TDA) can be used to generalize this concept and get rid of parameter
choices. Interpreting the state space as a sample from an unknown distri-
bution, this leads to the notion of a random geometric complex. We use its
Euler characteristic to develop a goodness of fit test, i.e. evaluating whether
a sample follows some specific model. As an application, we analyse time
series of from mechanical engineering and detect faults in rolling element
bearings, which correspond to cyclic impulses in the signal. The talk is
based on the joint work [1,2].
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