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A Study on Measurement of Brushing Position
using a Toothbrush with AR Markers
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Abstract: To prevent oral diseases such as tooth decay and periodontal disease, it is important to perform appropriate tooth
brushing every day. If quantitative evaluation of tooth brushing can be performed simply, it can contribute to the reduction of oral
diseases.

In this study, we propose a 3-D position estimation method of brushing video taken by a smart phone camera with a regular
dodecahedron pasted multiple AR markers attached to the rear end of the toothbrush. This report describes the results of
toothbrush position estimation accuracy in static, and the optimal number of markers for estimating the toothbrush position.
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Figure 1 16 division model for tooth areas.
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Figure 2 Prototyped toothbrush with AR markers.
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Figure 3 Experimental environment and coordinate settings.
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Table 1  Size of dental arches and
baseline of position estimation accuracy.
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Figure 4 Dental arch width and dental arch length.
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Figure 5 Ratio of the case when measurement error is less than
allowable error.
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Figure 6 Mean absolute error (MAE) of measured position and
their allowable value.
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Table 2 Motion detection rate in motion experiment.
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Figure 7 Relationship between the static accuracy / motion
tracking performance and the number of AR markers used for
the position measurement.
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