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Professor Hiroshi Makino explores the mechanisms underlying the emergence of

“intelligence” at the intersection of neuroscience and artificial intelligence (Al).
His research aims to uncover common learning principles shared by biological and
artificial systems through direct comparisons of their behavior and neural
representations.

In this seminar, Dr. Makino will present studies in which mice and deep
reinforcement learning (RL) agents were trained on identical tasks. Remarkably,
learning dynamics in the mouse cortex exhibited key features similar to those of
deep RL algorithms. By experimentally testing predictions derived from Al models,
his team further revealed that the brain generates novel behaviors through
arithmetic combinations of pre-acquired value representations. These findings
offer new insights into the shared foundations of learning in intelligent systems.
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