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Design of Central Pattern Generator Circuit to Stimulate Brain Organoids
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Abstract : We investigate hardware neuron models for robotic control to understand biological information processing mechanisms.

Previous research has shown that a quadruped robot controlled by neuromorphic circuits spontaneously generates gaits. However,

electronic circuit-based models cannot sufficiently represent biological neural networks, motivating the use of brain organoids as

alternative controllers. Existing circuits operate at frequencies that may exceed organoid response capabilities for locomotion

teaching signals. In this paper, we propose a central pattern generator circuit that generates quadrupedal gait patterns at

organoid-responsive frequencies. Simulation results demonstrate that the model generates gaits in which each leg oscillates at 1 Hz,

triggered by external single-pulse inputs.
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(a) Receptor cell model
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(b) Excitatory synaptic model (c) Inhibitory synaptic model

Figure 1. Circuit diagram of the hardware neuron models
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Figure 2. Schematic diagram of the CPG circuit
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(b) Trot gait
Figure 3. Example of output waveform when the external

trigger pulse generates gaits in the CPG circuit
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