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Mandibular function motion analysis and verification based on
motion characteristic parameters extraction
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Abstract

After the reconstructive operation of human mandible due to tumor, trauma, congenital malformation and other
reasons, the shape of mandible and joint will be inevitably changed to a certain extent, leading to the change of
shape and motion mode of the mandible. As a rigid body bearing motion,the change of motion mode would cause
mandible motion problems such as reduction of opening degree, asymmetry of forward extension movement, and
even joint diseases such as temporomandibular joint snapping and rigidity, which will hinder the function of lan-
guage and chewing. At present, the mandibular motion is mainly collected and analyzed by electronic face bow and
other equipment, which is expensive and complicated to operate. In order to solve this problem, curvature analysis
and differential geometry principle are used to obtain functional motion feature parameters and build motion matrix
for the three-dimensional mandible model socket based on computed tomography ( CT) image reconstruction. Then
through the motion simulation, the motion experiment by a robot clamping a physical mandible and the volunteer vi-
slon acquisition, the comparative analysis is conducted. The results show that the maximum error of the motion fea-
ture parameters obtained based on curvature analysis and the mandibular motion matrix fitting is 0. 45 mm, which
could effectively restore the real mandibular functional motion. The research results provide a theoretical basis for
the clinical diagnosis and treatment of mandibular motion disease and temporomandibular joint disorders economi-
cally and conveniently.

Key words: curvature analysis, mandibular motion, 3D functional motion analysis, finite element simulation
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