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Autonomous systems (robots, cars, UAVs) are becoming ubiquitous rapidly. They are also increasingly
interacting with humans. Safety is a critical requirement for autonomous systems and for their
interactions with humans. Trusted autonomy is essential for autonomy. It encompasses self-monitoring,
self-adjustment and learning to accomplish safe and high-performance autonomy. I will describe our
approach to these challenging problems via a methodology that utilizes dynamical systems, optimization,
artificial potential functions, formal models (timed automata, model checking and contracts), and novel
approaches to learning and monitoring. I will illustrate the results in applications to teach robots
manipulation tasks, human-robot collaboration, and collaborative UAVs. A key ingredient of the
methodology is the development of efficient formal models of tasks and missions and associated safety
monitoring methods that combine timed automata and reachability analysis. I will also illustrate why
such formal task models are indispensable in executing tasks by different robots, learned in different
environments. I will close with describing future research directions and challenges
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