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Development of reliable daily physical function evaluation system using
model-based simple measurement method
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We proposed a new reliable method for evaluating the important human
functions of chewing, swallowing, and breathing using an RGB-D camera. The evaluation models were
developed based on the 3D feature points of the face, neck, and body obtained from RGB and depth
information. The path, speed, and rhythm of the movement of occlusion and mouth opening and closing
and the volume change of the occlusal muscles for each cycle are evaluated for mastication. The
movement trajectory of pharyngeal prominence is tracked by extracting 3D features of the laryngeal
region and detecting the prominence for evaluation of swallowing. The degree of thoracic and
abdominal breathing is calculated based on the changes in volume of the chest and abdomen by
detecting the movement of the diaphragm from the costal arch for evaluation of breathing. As the
result, the methods showed that the states and functions of chewing, swallowing, and breathing can
be evaluated with high accuracy using a simple device.
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