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ABSTRACT:

Autonomous systems can provide advantages such as access, expendability, and
scaled force projection in adversarial environments. However, such environments
are inherently complex in the sense they are uncertain and data exchanges for
sensing and communications can be compromised or denied. This presentation
provides a deep dive into some feedback control perspectives related to uncertainty,
optimality, and data intermittency that provide foundations for assured autonomous
operations. New results will be described for guaranteed deep learning methods that
can be employed in real-time with no data. These efforts include methods for

(deep) reinforcement learning based approaches to yield approximate optimal
policies in the presence of uncertainty. The presentation will conclude with examples
of intermittent feedback that explore the data exchange limits for guaranteed
operation, including purposeful intermittency to enable new capabilities. Specific
examples include intermittency due to occlusions in image-based feedback and

Warren Dixon intermittency resulting from various network control problems.
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