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Robotic Mastication Simulation Based on Measured Motion Characteristics of Teeth
and Tongue
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Humans combine complex motions of the teeth and tongue during mastication to

crush food, mix it with saliva, and form a swallowable food bolus. The fields of food science and
industry desire to reproduce such a food bolus formation by robots to evaluate food quantitatively.
This study proposed a novel robotic mastication simulator dedicated to the faithful reproduction of
food bolus formation. First, three primitives involved in food bolus formation were defined:
crushing, mixing, and gathering. Subsequently, the structure and motions of the robot were designed
to execute these primitives, and the robotic mastication simulator was developed. Sequentially
performing the primitives, the robot attempted to reproduce the human food bolus formation. Finally,
human and the proposed robot masticated test foods, and the resulting food bolus images were
analyzed using a convolutional neural network. It was shown that the proposed robot has a potential
to reproduce human food bolus formation.
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