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Biology is undergoing a data revolution exhibited by high-resolution
measurements of 4D spatiotemporal dynamics in complex
biological systems. Of particular interest are simultaneous neural
and behavioural recordings now possible in several important
model systems. We can now hope to fully tackle one of the most
fundamental questions in biology: how do animals control and
adapt their behaviour? However, due to their complexity, 4D
spatiotemporal datasets bring unique challenges in how to analyse
and extract meaning from them; stretching the limits of existing
analysis methods. In this talk, I will share my thesis that the
mathematical theory of dynamical systems combined with modern
machine learning and topological data analysis methods provide a
powerful avenue to build interpretable, data-driven models of
complex biological phenomena. I will demonstrate this thesis with
the help of examples from my past and current research on building
a purely data driven theory of C. elegans locomotor behaviour.
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