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Abstract:
Stochastic Planning and Probabilistic Inference are two core areas in AI. The talk will give an overview of these
problems and show how solutions taking advantage of the connections between them can improve the state of
the art in both fields. In stochastic planning an agent must choose its actions so as to optimize long term
reward, where the outcomes of actions are non-deterministic. The problem is computationally challenging
when the world has many states and each state has many possible actions to choose among. It is even more
challenging when the agent does not know the state of the world when choosing actions and thus must rely on
indirect partial observations. Probabilistic inference can be seen as an abstraction of many problems where,
given observations on some random variables, one has to infer some properties of other random variables.
I will review several approaches developed in my group but will mainly focus on our recent work which is based
on aggregate simulation. The key idea is to compute an approximate outcome of the system symbolically and
to solve the optimization problem by combining this representation with symbolic gradient based search. With
some more technical work this idea provides state of the art solutions for stochastic planning with full and
partial observability and the same approach provides a state-of-the-art solver for difficult Marginal MAP
inference problems. The work shows how inference can be used to improve planning and how planning
algorithms can be used to solve challenging inference problems.
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