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A study on a spiking neural network model of the medial temporal lobe-frontal
cortex

Katsumi, Tateno
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As a medial temporal lobe model, we proposed a spiking neural network (SNN)
of the hippocampus and entorhinal cortex, coupled with an SNN that makes action selection based on
output from the hippocampus. While performing several maze tasks on the proposed SNN, we confirmed
that synaptic connections were self-organized in response to rewards by dopamine-dependent
spike-timing-dependent plasticity, resulting in forward replay of place cells. Furthermore, with the

use of adaptation to neuronal models, we confirmed reverse replay and replay of inexperienced
pathways. We also confirmed that an observational T-maze task using a pair of virtual rats could be
learned in the entorhinal cortex-hippocampal SNN.
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Real-time computation of a large-scaled entorhinal-hippocampal spiking neural network using GPU 2022
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