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Adaptive Behavior can be Emerged Autonomously by Stimulation Avoidance Principle on
Embodied Cultured Neuronal Cells
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Previous research has suggested that a dissociated neuronal culture has two properties; (1) Modifiability of
connection between neurons by external stimuli and (2) Stability of the connection without external stimuli. If
cultured neuronal cells which has these properties is embodied by connecting with an external system, the embodied

cultured neuronal cells behave as if it avoid an external stimulation.

We call this mechanism a “learning by

stimulation avoidance” principle. We try to demonstrate that an adaptive behavior like wall-avoidance can be
emerged autonomously by this principle on embodied cultured neuronal cells. In this study first we developed a
closed loop system in which a mobile robot is controlled by cultured neuronal cells. Second we conducted robotic
experiment using the system. The results show that wall-avoidance behavior of cultured neuronal cells with robot
can be enhanced autonomously without any explicit rewards.
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