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An application of Reinforcement Learning on a Bayesian Network
to the Khepera robot simulator

Takashi Onozuka

Reinforcement Learning is a framework of learning in which a learner will learn a policy based on uncertain and
delayed information. In most previous Reinforcement Learning researches, a learner has no prior knowledge on
the surrounding environment. This caused difficulty to implement knowledge in Reinforcement Learning. To
overcome this difficulty, Yamamura introduced Reinforcement Learning on a Bayesian Network as a way to use
prior knowledge. Bayesian Network is a model of stochastic induction in which stochastic knowledge is expressed as
a directed graph with conditional probability tables. This novel method made it possible to use Bayesian Network,
to which is implemented uncertain knowledge as well as physical constraints, on the framework of Reinforcement
Learning. In this paper, we overcome some problems brought about while implementing the theory by proposing
a general method to update probability values using gradient method. The experimental results of its application

to the Khepera robot simulator was examined.
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