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This paper proposes a model using the volume-conserving Allen-Cahn equation for a self-propelled system
consisting of a rigid body in which a gradient surface tension induces motion. This model is introduced the
mechanism to represent the shape of an object in motion to the previous model. We realize it by introducing
a function defined on a rotational coordinate whose origin is the barycenter of an object in motion to double-
well potential. Furthermore, we derive a model using the interface equation by taking the singular limits.
This paper also shows how to derive the reaction-diffusion model by L? gradient flow and the numerical

results for both models.
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