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A Proposal of an Unilateral Mastication Detection System

by using Bone-Conduction Microphones
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Although proper frequency of mastication could be very important for jawbone development, it has been radically decreasing
in Japan. So there have been considerable researches to increase frequency of mastication. But it is not enough for jawbone
development. For example, unilateral mastication could be a risk to health. It not only impedes the development of jawbone, but also
contorts it. Consequently, it causes to distort a face and eventually twist a body in the worst. In particular, unilateral mastication on
the growing children brings many troubles. In the previous work, yet the method that helps to make proper frequency of mastication
has been studied, they do not deal with unilateral mastication. Therefore, we will propose the method to detect unilateral mastication
by using bone-conduction microphones. In result, as for evaluating which side the participants chewed on, we gained about 55% of

answer correctly.
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Fig. 1. Processing for decision which side the

participants chewed on
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Fig. 2. Waveform of chewing on a gum
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Fig. 3. The method for decision which side the

participants chewed on according to amplitude
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Fig. 4. The method for decision which side
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Table 1. Accuracy rate of each method
amplitude phase frequency
subjects amr;l{ijltxude sfl}ilf{:isr?g SVM bar:l};ct;tgw i?;ii nfa{igliiieslt() Kernel Average
) ) o ) ) ) o e
A 51.9 51 55.6 74.1 59.3 70 70.4 61.8
B 66.7 63.9 47.2 52.8 61.1 61.1 58.3 58.7
C 78.6 7.1 92.9 96.4 89.3 929 89.3 78.1
D 60.5 42.1 76.3 81.6 71.1 86.8 78.9 71
E 429 46.4 57.1 85.7 82.1 82.1 78.9 67.9
F 47.1 32.4 52.9 50 52.9 52.9 55.9 49.2
G 24 28 56 68 76 68 72 56
average 53.1 38.7 62.6 72.7 70.3 73.4 72 63.3
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Table 2. Result of the experiment
subjects A B C D E F G H I J I
total count (times) 47 69 45 32 53 32 54 49 38 42 44
count of left chew (times) 30 47 22 21 14 4 45 23 33 34 12
count of right chew (times) 17 22 23 11 39 28 9 26 5 8 32
percentage of left chew (%) 63.9 68.2 48.9 65.7 26.5 12.5 83.4 47 86.9 81 27.3
percentage of right chew (%) 36.1 31.8 51.1 34.3 73.5 87.5 16.6 53 13.1 19 72.7
Table 3. Accuracy rate of the experiment
subjects A B C D E F G H I J K average
accuracy (%) | 496 | 60.7 | 378 | 69.7 | 491 | 656 | 35.2 | 59.9 | 81.6 | 68.3 | 52.3 56.6
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Fig.7 . PS of participant F (left) and participant C (right) x-axis: frequency y-axis: PS
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