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Application of Causality Traces
to Neural Networks using Dynamic Neuron Model

*Kazuma Yamamoto! and Katsunari Shibata! (*Oita University)

Abstract: Reinforcement learning using a neural network in a robot is expected to develop higher func-
tions autonomously in the real world where a flood of sensor signals come without interruption. Causality
traces that take in and hold the inputs according to the temporal change in the neuron’s output have been
proposed as a way that makes learning drastically faster and more efficient than in the case of eligibility
traces. Effectiveness of causality traces for static model of neurons was confirmed in the previous study.
Application of causality traces to a neural network with dynamic neuron model that is useful on forming
complicated internal dynamics was attempted in this study. Analysis showed that the problem occurred
was due to the lag of the output change behind the inputs in each neuron. To solve that, it is proposed
that inputs are taken in the traces through the first-order lag with the same time constant as the neuron.
The effectiveness compared with the case of eligibility traces is shown.
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