The Japan Soci ety of Mechani cal Engineers

1-105

MIEFE T —Cxr FOMENNBRERAVEARRERLRICAT 0K

A Study on a Method for Improving Policies by Using Stochastic Knowledge
of Reinforcement Learning Agents
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Reinforcement learning(RL) is a kind of machine learning, and aims to optimize policies of agents by adapting the agents
10 a given environment according to rewards. In this paper, we propose a method for improving policies by using stochastic
knowledge, in which reinforcement learning agents obtain. We use a Bayesian Network (BN) as the knowledge of an agent. Its
structure is decided by a model selection method based on information theory using series of an agent’s input-output and rewards
as sample data. The BN constructed in our study represents stochastic dependences between input-output and rewards. In our
proposed method, agents’ policies are improved by supervised learning using the structure of BN (i.e. stochastic knowledge).
Introducing the mechanism of improving policies makes reinforcement learning agents acquire more effective policies. We
carry out simulations in the pursuit problem in order to show the effectiveness of our proposed method.
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Fig. 1 An example of Bayesian Network
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Fig. 2 The framework of a policy improvement system for
reinforcement learning agents
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Fig. 3. An example of the action (a; ;) used for improving
the agent’s policy
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Fig. 4 Simulation environments and initial positions of agents

Table 1 Settings of variables
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Fig. 5 Typical examples of the structures of constructed

Bayesian Networks
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Table 4 = A comparison of two methods in (p1)
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Table 5 A comparison of two methbds in (p2)
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Table 6 A comparison of two methods in (p3)
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Fig. 6 A transition of the average number of actions in the
second half of the trials in (p1)
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Fig. 7 A transition of success rate in the second half of the
trials in (p2)

Table 7 Success rate on a large-scale environment (b)
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