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Grants-in-Aid for Scientific Research "Research on Modeling Speech Organs and Development of Speech Robots Based on Measurements of Speech Articulators’ Motions”

The Human Speech Production Mechanism

[Principal Investigator]

Hiravama Makoto J.

Graduate School and Faculty of Information Science and Technology, Osaka Institute of Technology/Cultural Resources Joint Researcher, National Museum of Ethnology

Toward the Development of Speech Robots

The technology that allows a computer to speak human words is
called text-to-speech technology. This technology is highly ad-
vanced, and the voices produced by text-to-speech technology
are used In a variety of services. Currently, mainstream
text-to-speech technology produces speech similar to that of
human speech by recording the voice of an announcer or voice
actor and then joining finely segmented sounds together or syn-
thesizing the sounds by calculating the speech features.

In the Multimedia Application Laboratory (Hirayama Lab),
we are trying to create speech in a way that is completely differ-
ent from current speech synthesis technology—we are attempt-
Ing to create a speech robot with a tongue and lips and generate
speech by moving them in the same way as in human speech
production. Currently, we are working on producing the parts
and models of the human tongue, lips, and other organs and
muscles.

Mechanisms of Human Spoken Language
Production

In human speech production, the brain calculates which organs
related to speech sounds should be moved based on the content
of speech that one intends to utter, and then it transmits motor
commands to the muscles to move those organs.

Through the coordinated movement of many organs, the
exhalation produced by the lungs becomes a sound in the vocal
cords, which is coordinated into a number of consonant and
vowel sounds by the shape and movement of the tongue, lips,
and other parts, and is heard as a speech sound.
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Speech Production Organs

Modeling of Speech Articulatory Organs

Models of tongues and lips are made from viscoelastic urethane
gel material for use in teaching spoken language, research on the
mechanism of speech production, and as prototypes for speech
robot parts. We use a 3D modeling machine (cutting machine)
and a 3D printer to make the models.
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Viscoelastic model Viscoelastic model of the lips

of the tongue

Resin model of the hyoid bone

Experimental Measurement of Speech
Production Organs

To study the mechanism of speech production, we are conduct-
Ing experiments to measure the tongue and lips while a person is
speaking, using equipment such as MRI and 3D positional mea-
surement equipment.
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Using a magnetic measuring device to measure tongue movement
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