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Evaluation of Swallowing Movement Using 3-IR Photometric Stereo
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Abstract: In this paper, we propose a measurement system to estimate the movement of the thyroid cartilage by the
camera sensor. Several analyses of swallowing method have been proposed. However, these methods have to be put on
contact sensors on the subject's throat. Thus subjects cannot drink naturally, these system cannot be measured correctly.
Therefore, we developed the measurement system based on vision sensor in order to achieve non-contact and non-invasive
sensor. The movement of the subject’s thyroid cartilage is tracked by the geometry information of the surface of the skin
calculated by the photometric stereo. To solve the problem of the photometric stereo, we constructed a camera system that
uses near-IR light sources and three near-IR camera sensors. The usefulness of this system was confirmed by an
experiment.
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Fig. 3 Swallowing wave
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Fig. 4 The flowchart of this experiment
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Fig. 5 An example of the measured swallowing motion
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Fig. 6 Analyzed result of the swallowing motion
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