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This study focuses on environmental model reconstruction in reinforcement learning based
on Bayesian inference techniques. In reinforcement learning, an agent learns envi-—
ronment model by trial-and-error; if we have a suitable Bayesian environment model that
represents uncertainty in the environment, an optimal exploration can be achieved. For
this purpose, we proposed new approaches that improve TD-network, an environment
description framework based on predictive state representation. In addition, we extended
a nonparametric Bayesian model for hidden Markov model to represent hierarchical
clustering of hidden states. Moreover, we applied the framework of apprenticeship
learning and proposed a method that constructs environment model from other’ s actions
based on Bayesian inference. These are elements that are required for Bayesian re-—
construction of the process of environmental search and reconstruction.
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