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Abstract: Even if they are defined on a space with a large dimension, data points usually
lie onto manifolds with a much smaller intrinsic dimension (ID). How many variables are
necessary to describe a real-world data set without significant information loss? What is the
appropriate scale at which one should analyze and visualize the data? These two questions,
which are often considered unrelated, are actually strongly entangled, and can be addressed
within a unified framework. We introduce an approach in which the optimal number of
variables and the optimal scale are determined self-consistently, recognizing and bypassing
the scale at which the data are affected by noise. To this aim we estimate the data intrinsic
dimension (ID) in an adaptive way. Sometimes within the same dataset it is possible to
identify more than one ID meaning that different subsets of the data points lie onto
manifolds with different IDs. Identifying these manifold provides a clustering of the data
and in many real world application a simple topological feature like the ID allows to uncover
a rich data structure thanks to manifold related clustering.
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