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Estimation of Tongue Movement based on Suprahyoid Muscle Activity
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Abstract: The purpose of this study is to develop a tongue movement estimation method based on surface
electromyography (EMG) signals of the suprahyoid muscles. Suprahyoid muscles usually function to open the mouth, and
to control the position of the hyoid, the base of the tongue. To measure the EMG signals, a multi-channel electrode with
nine electrodes was affixed to the underside of the jaw. The features of EMG signals were extracted using a root mean
square (RMS) method, and its dimension was reduced using principal component analysis (PCA) from 108 to 10. Then
they were associated with tongue movements using a neural network. Results show that the proposed method is allowed
precise extraction of only the signal of voluntary tongue movement from EMG signals of the suprahyoid muscles with

precision, with a discrimination rate greater than 97 %, and response time of less than 0.7 s.
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Fig.1 Estimation algorithm of tongue movement
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Fig.2 Estimation results of tongue movement
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Fig.3 Effects of frame period d and number of majority voting
k on estimation precision
(A, d=25 ms, k=50; B, d=1.0 ms, £=20; C, d=0.5 ms, k=10)
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