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Due to the complexity of the real world, autonomous systems use decision-making
models that rely on simplifying assumptions to make them computationally tractable and
feasible to design. However, since these limited representations cannot fully capture the
domain of operation, an autonomous system may encounter unanticipated scenarios
that cannot be resolved effectively. We first formally introduce an introspective
autonomous system that uses belief space metareasoning to recover from exceptions
by interleaving a central decision-making process with exception handlers. We then
apply introspective autonomy to autonomous driving. Finally, we demonstrate that an
introspective autonomous vehicle is effective in simulation and on a fully operational
prototype. The result is robust belief space metareasoning for exception recovery in
autonomous systems.
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