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Declarative memory model between hippocampus and neocortex
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In human memory, memories related to facts and events are called declarative
memories and are the basis of our intelligent information processing in the brain. In this study,
we aimed to construct an intelligent system that mimics the brain and is useful from an engineering
perspective. We modeled the formation process of declarative memory in the brain and obtained the

following results: (1) We devised a new supervised learning method for spiking neural networks,
which use elaborate models of neurons, and demonstrated the possibility of memory formation with
suppression of catastrophic forgetting. (2) We showed that a new hippocampal model introducing the
CA2 region enables the storage and retrieval of complex episodes. (3) We investigated the ease of
memorization and forgetfulness of information and devised an effective learning method to suppress
forgetting. (4) We developed learning methods to improve long-term memory robustness and
generalization performance.
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