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Summary

As an approach for dynamic control problems and decision making problems, usually formulated as Markov

Decision Processes (MDPs), we focus direct policy search (DPS), where a policy is represented by a model with
parameters, and the parameters are optimized so as to maximize the evaluation function by applying the parameterized
policy to the problem.

In this paper, a novel framework for DPS, an exemplar-based policy optimization using genetic algorithm
(EBP-GA) is presented and analyzed. In this approach, the policy is composed of a set of virtual exemplars and
a case-based action selector, and the set of exemplars are selected and evolved by a genetic algorithm. Here, an
exemplar is a real or virtual, free-styled and suggestive information such as “take the action A at the state S” or “the
state S1 is better to attain than S2”.

One advantage of EBP-GA is the generalization and localization ability for policy expression, based on case-
based reasoning methods. Another advantage is that both the introduction of prior knowledge and the extraction of
knowledge after optimization are relatively straightforward. These advantages are confirmed through the proposal of

two new policy expressions, experiments on two different problems and their analysis.
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