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Study of Mandibular Shape by Cellular Automaton Method
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This study discusses mandibular shape from a standpoint of structural stability under the masticatory
conditions. We use a cellular automaton method to explore a stable structure which is satisfied with plural
biting conditions. The method automatically generates the structural shape once the initial shape and the
mechanical conditions are given. We apply this method to a mandible of a rat. The masticatory conditions
are set as four kinds of biting ways, which are supposed to be exerted on the mandible. The cellular
automaton model generates a similar mandibular shape of a rat as well as the human mandible in our

previous report. The effect of the initial shape on the structural formation is also discussed.
Keywords: Mandibular shape, Mastication, Structural formation, Cellular automaton, Biomechanics.
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Fig. 1 : Masticatory conditions of a rat.
(a): bilateral biting, (b): biting at the anterior teeth,

(c): unilateral biting on the right side.

top view side view
Fig. 2 Mandible of a rat
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Fig. 3 Result by the cellular automaton method.
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Fig. 4 Change of initial shape (a)
and the final structure (b).
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