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Applicability of a Piezoelectric Sensor to Measure English Speaking
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In this report, a flexible piezoelectric sensor sewn onto a cushion or glove was used to detect gestures, body motions, and

heartbeats in a natural state during an English (as a foreign language) conversation. As the sensor has a thread-like structure
made of poly-l-lactic acid fiber, it can be used as one of the braided threads of a braided cord or embroidered on fabric. The
sensor can acquire biometric information from the cloth or fabric and be integrated into daily life without people being aware

of it. In this study, signals obtained from the glove-type sensor increased in response to gestures and finger motions acquired
by the camera. The percentage of signals obtained from the cushion-type sensor that could be recognized as heartbeat signals
was increased by applying a filter to remove body motion. These improvements allow us to conduct easier and more natural

sensing of psychological states.
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Fig.l Piezoelectric sensors and fabrics: (a) Flexible piezoelectric
sensor using poly-l-lactic acid. (b) Braid of sensor. (c)
Embroidery of sensor. (d) Cushion type sensor for detecting
heartbeat and body motion. (e) Glove type sensor for
detecting thumb and forefinger motions.
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Fig.2 Processing procedure for converting sensor signals into data.
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Fig.3 Arrangement of participants, sensors and cameras during
English (as a foreign language) conversation.
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Fig4 Time waveform of voltage signal measured by sensors sewn
into each location: (a) Cushion, (b) Thumb, (c) Forefinger.
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Fig.5 Intensity of motion signals measured by sensors sewn into
each location: (a) Cushion, (b) Thumb, (c¢) Forefinger, and
motions confirmed by camera: N, S, L, F and A indicate neck,
shoulder, leg, finger and arm motion, respectively.
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Fig.6 Time waveform and frequency characteristics of voltage signal before and after signal processing to detect heartbeat: (a) and (b) raw data
(before processing), (¢) and (d) data after HPF 8 Hz, (e) and (f) data after IFFT 1 -2 Hz.
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Fig.7 Enlarged time waveform and frequency characteristics of voltage signal during (a), (b) 36-38 s without neck motion and (c), (d) 38-40 s
with neck motion.

Table 1 Percentage of raw and filtered signals recognized as heartbeat

209 | signals in each session during English conversation.
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