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Abstract: A true test for the autonomy and super-intelligence of robots is their
ability to handle failures, disturbances, and edge cases. I will present new re-
sults emphasizing autonomous Fault Detection, Isolation, and Recovery. Con-
ventional machine learning methods require large amounts of data for training,
making real-time retraining of an entire deep neural network nearly infeasible
for fast-moving robots. Our methods overcame those limitations by identifying
and rapidly adapting the low-dimensional parameters that must be updated
in real time. The key innovation is to systematically guarantee stability and
safety in a hierarchically separated architecture using contraction stability the-
ory. This talk’s main message is the importance of research into failures and
faults in robotics and aerospace applications.
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