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i CEH :  Surface Electromyography Derived with Electrode Grid from Submental Region

and its Application to Vowel Recognition
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Speech of dysarthric patients becomes slurred and makes communication difficult. However, communication
assistance methods for dysarthric patients have not been established enough yet. There are great expectations
to develop a novel assistance method. In fact, there are various researches done on the communication
assistance. One of those is a study by Deng et al., which showed the effectiveness of the speech recognition
based on surface electromyography (sSEMG). However, electrode locations used in those previous studies are
still controversial. This is because disc electrodes or parallel bar electrodes were used in those studies.
Although such electrodes are commonly-used, they cannot avoid deterioration of signal-to-noise ratio caused
by the influence of innervation zones and crosstalks, which must be taken into account for determining the
electrode location.

SEMG measurement using an electrode grid which has multichannel is used as an effective method to cope
with the problems caused by innervation zones and crosstalks in the electro-physiological researches. In this
dissertation, we introduce the use of electrode grid based measurement to speech recognition based on sSEMG
and investigate whether this measuremeht method is effective or not. Producing five vowels and submental
region are employed as the experimental task and measurement site, respectively. The reason why we choose
the submental region is that electrical activity of muscles which control the movement of tongue can be
measured partly from it.

In this dissertation, first, we illustrate that the positions of innervation zones of superficial muscles can be
estimated by using an electrode grid. Second, we investigate the feasibility of vowel recognition based on
SsEMG derived with electrode grid and show that vowel recognition can be realized to some extent from
sEMG signals of submental region. And lastly, we describe the results of applying sparse discriminant analysis

to the SEMG signals which can contain redundancy. Thus, it is shown that redundant channel can be removed

by the proposed method.
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