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Development of Display System of Individual Mandibular Movement
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Abstract

It is expected to develop an intelligible diagnostic system of temporomandibular disorders
(TMD) for both medical doctors and patients. This study proposes a display system that
visualizes motion of the human mandible. The system integrates two engineering methods. One
is an optical motion capture technique for measuring the mandibular movements. The other is
an individual modeling method based on the X-ray CT data. It is important for a proper
diagnosis of TMD to grasp the mandibular movements with high accuracy. This paper discusses
experimental verification of the total performance of the system using a device of hinge
movement. The verification clearly shows that precision of the model has a great effect on
accuracy of the movements. For improvement of the accuracy, scale of the model is corrected by
change of pixel pitch of the CT images. The total performance of the system is achieved within
an accuracy of 0.2mm at the hinge of the device. The system provides not only three-dimensional
visual information of the mandibular movements as animations but also quantitative
information of position, velocity and acceleration at an arbitral point of the model. The system

will be useful for informed consent for medical treatments of TMD.
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Fig. 1 Diagram of 3-D display system.

a. Schematic diagram of optic
markers for measurement of
mandibular movement.

b. Concrete design of the face-
bow with the optic markers.

Fig. 2 Schematic diagram and concrete design of the

face-bow.
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Fig. 3 Schematic diagram of the display system.
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a. Schematic diagram of a camera h. Concrete design of the camera
calibrator. calibrator.

Fig. 4 Schematic diagram and concrete design of the

calibrator.
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a. Binarization method for images of the CCD camera.
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b. Proposed method for images of the CCD camera.

Fig. 5 Extraction methods of the optic markers in

the CCD images.
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Fig. 6 Schematic diagram of the experimental

device.
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Fig. 7 An experimental device (left side) and
fluctuation in the position of the rotating shaft (right
side).
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Fig. 8 Fluctuation in the position of the shaft

(original model).
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Fig. 9 Fluctuation in the position of the shaft

(revised model).
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Fig. 10 Differences between original data and

moving averages.
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Fig. 15 Histories of velocities and accelerations of

condyles.
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