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Abstract:  In this talk I will present planning and decision-making techniques for safely and 
efficiently maneuvering autonomous aerospace vehicles during proximity operations, 
manipulation tasks, and surface locomotion. I will first address the "spacecraft motion 
planning problem," by discussing its unique aspects and presenting recent results on 
planning under uncertainty via Monte Carlo sampling. I will then turn the discussion to 
higher-level decision making; in particular, I will discuss an axiomatic theory of risk and how 
one can leverage such a theory for a principled and tractable inclusion of risk-awareness in 
robotic decision making, in the context of Markov decision processes and reinforcement 
learning. Throughout the talk, I will highlight a variety of space-robotic applications my 
research group is contributing to (including the Mars 2020 and Hedgehog rovers, and the 
Astrobee free-flying robot), as well as applications to the automotive and UAV domains.
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