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Abstract: Despite the recent advancements in Machine Learning and AI, there is an
ongoing debate and skepticism in academia as well as in industry with regards to the
applicability of AI algorithms to safety critical systems. This skepticism arises from
the fact that scientific communities have different standards as to when something
works and how often. Another reason for this skepticism is epistemelogical
and has to do with the way how communities evolve and pose new
scientific questions.
Motivated by this debate, in this talk I will present advancements in the area of
autonomy for aerial and terrestrial navigation that bridge the gap between the two
scientific communities of control and AI. The underlying mathematical principles
are at the intersection of stochastic control, statistical physics, machine learning and
parallel computing. Inspired from these principles, new algorithms arise for
perceptual control that can incorporate physics-priors. In addition, these
perceptual control algorithms can be equipped with uncertainty quantification
mechanisms for anomaly detection in safety critical systems. I will conclude this talk
with future directions in the areas of safe AI, machine learning and
control for applications in autonomy.
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