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Abstract
In the past two decades, it is fair to say that there has been
an explosion in the use of machine learning technology or
“data-driven” methods, across the whole subject of
Engineering; this is no less true of the subdiscipline of
structural dynamics. A modern dynamicist needs, at the
least, some familiarity with these technologies. This paper
attempts to give an overview of some of the main ideas in
“data-based” engineering, by focussing on the
(comparatively) smaller area of nonlinear dynamics {
indeed on nonlinear system identi cation. A particular
viewpoint is adopted, based on modern Bayesian methods of
regression. Considerable attention is paid here to the
desirability of combining measured data with physical
insight when modelling dynamic systems and structures.
Although this view naturally begins with the idea of “grey-
box” models, this generalises into the emerging subject of
physics-informed machine learning. Although this tutorial
necessarily focusses down on a narrow application context,
the many references allow the curious reader to explore
further a field.
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