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Introduction of Chaotic Neurons with Refractoriness

in Reinforcement Learning using a Chaotic Neural Network

Oita University 0 o Katsuki SATO, Yuki GOTO, Katsunari SHIBATA

Abstract : Aiming for the emergence of ‘logical thinking’, we have proposed new reinforcement learning using a chaotic
neural network, and confirmed that an agent having a chaotic neural network could learn a simple goal reaching task
or obstacle avoidance task through reinforcement learning. In this paper, chaotic neurons without refractoriness are
introduced in the chaotic neural network and it is shown that the network can learn a simple goal reaching task through
reinforcement learning. It is also shown that the network can learn with smaller range of the feedback connection
weights than the case without refractoriness. It is observed that by introducing chaotic neurons, the agent behavior
becomes more explorative even with the same feedback weight range and that seems to relate deeply to the chaotic

property indicated by the Lyapunov exponent.
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