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Education in Acoustics and Speech Science with ICT using Vocal-tract Models
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To intuitively teach how we produce speech sounds, we continued to develop
physical models of the human vocal tract and the larynx, and we implemented them for education in
acoustics. The outcomes were evaluated by collaborators inside and outside Japan. As the demand for
online educational tools has increased globally, we also expanded the contents of our
"Acoustic-Phonetics Demonstrations"
website. In addition, to accelerate the integration of ICT in our educational system, we developed
several systems in which PCs are used to control the vocal-tract models. In the resulting speech
dynamics systems, vowels and consonants can be produced using the controls on the PC. In addition,
we developed a system that_includes a cam mechanism for _implementing speech dynamics. Thus, our
systems will serve as a bridge between algorithm education, speech synthesis, and speech science.
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T. Arai, R. Suzuki, C. Earp, S. Tsuji and K. Ochi

Production of phrases by mechanical models of the human vocal tract

INTERSPEECH

2024
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Comparing /b/ and /d/ with a single physical model of the human vocal tract to visualize droplets produced while speaking
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A relationship between vocal fold vibration and droplet production
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Bent vs. straight models of the human vocal tract based on measurements by Chiba and Kajiyama
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A possible prosthetic device for speech sound disorders
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T. Arai, M. Yamada, M. Okusawa

Syllable sequence of /a/+/ta/ can be heard as /atta/ in Japanese with visual or tactile cues
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A smart outreach activity for education in acoustics and speech science
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Introduction to various speech production and evaluation using physical models
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Vocal-tract models to visualize the airstream of human breath and droplets while producing speech
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Downsizing of vocal-tract models to line up variations and reduce manufacturing costs
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What is a speech chain and how can this concept be applied to the various areas of speech communication in an intelligent
society?
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The analysis of jet flow and sound generation of the reed-type artificial vocal fold
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