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Abstract

Mathematical models underpin our ability to understand, predict, and control the
dynamics of natural systems. Whether models are developed from first-principles
derivations or from observational data, they are predicated on our choice of state
variables. The choice of state variables is driven by convenience and intuition, and in
the data-driven case they are often chosen to be the measurable variables. In truth,
these variables are often highly redundant and the system is driven by a much smaller
set of latent intrinsic variables. In this talk, | will discuss how to find these intrinsic
variables—and their dynamics—directly from data. | will demonstrate the approach on
several high-dimensional dynamical systems with hidden low-dimensional behavior.
The resulting framework provides the ability to develop dynamical models of the lowest
possible dimension, capturing the essence of a system.
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