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ABSTRACT. Recurrence is a fundamental characteristic of dynamical systems
with complicated behavior. While simple forms of recurrence, such as periodic
orbits, admit clear qualitative descriptions, more complex recurrent dynamics are
difficult to characterize, particularly in high-dimensional systems and in the pres-
ence of noise.

Cycling signatures provide a coarse description of recurrent dynamics in terms
of elementary building blocks called cycling motions. They are computable from
from time series data and associate a filtered vector space to each trajectory seg-
ment which describes the cycling motions represented in that segment at different
spatial scales. Statistics of these signatures reveal how cycling motions occur and
how the dynamics moves between them.

In this talk, we introduce cycling signatures, address some computational as-
pects, and illustrate the information they capture. We then discuss distributions
of cycling signatures and use Birkhoft’s ergodic theorem to relate time averages
along trajectories to statistics of the underlying invariant measure.
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