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Analysis of Motion Generation Mechanism in Caenorhabditis elegans based on
Neuro-Muscle-Body Dynamics Model
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Aiming to elucidate the motion generation mechanism and the radiation
effects on the motion of Caenorhabditis elegans (C. elegans), we developed a neuro-muscle-body
dynamics model as a C. elegans simulator. First, we constructed a body dynamics model based on the
mechanical characteristics of the actual animal, and a neuro-muscle model that preserves the actual
connectome. We then quantified the motion of C. elegans by video-analysis and proposed a machine
learning algorithm to adjust the model parameters representing the strengths of synapse and gap
connections using the quantified motions as the teacher signals. The simulations on chemotaxis and
muscle activity generation are performed using the developed C. elegans simulator. In addition, we
developed a three-dimensional graphics model of C. elegans to visualize the estimated neural
responses and the connection structure of the neural circuits.
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