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Empirical proof of multiplex communication identification in cultured neuronal
network
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As an intermediate level approach between Al and neuroscience, behaviors of
artificial neural network have been elucidated. However, since functions of the neural network have
not been enough elucidated, we are studying the intermediate level function of the neural network
focused on signal transmission or communication function. In 25x 25 mesh neural network simulation,
we have confirmed it is possible to set asynchronous multiplex communication channel such as 9:9.
Corresponding to these, we showed we can set communication channels such as 3:n in wet experiments
on cultured neuronal networks. That is, several receiving neurons (group) away from the stimulated
neurons (group) could classify/recognize what kind of stimulation was added based on the arrived
spike waves. Both of the simulation in artificial neural networks and the experiment in cultured
neuronal networks support the multiplex communication scheme in the brain.
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Code flow map for a sample. The serial images are from right to left and top to
bottom, and the “1011” and “1101” codes are expressed in red and green,
respectively. Yellow indicates a mixed code. These spots are blurred to smoothen the

movies. The frame interval is 5 ms, and elapsed time is shown at upper right. Bit
interval = 0.6-3.0 ms.
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2:2 multiplex communication by fluctuating spike waves.
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2:n communication in cultured neuronal network on 8x 8 multi-electrode
summarized as the best data .

32/62=52% of electrodes could identify the received spikes come from electrode “1”
or “2” significantly.
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