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Mechanical Model of Human Vocal System and Its Voice Production
with Auditory Feedback Control

Toshio HIGASHIMOTO and Hideyuki SAWADA

Faculty of Engineering, Kagawa University
2217-20, Hayashi-cho, Takamatsu-city, Kagawa, 761-0396

Abstract: While various ways of vocal sound production have been actively studied so far, we are
constructing a phonetic machine having a vocal chord and a vocal tract based on a mechatronics
technology. The mechanical construction of a human vocal system is considered to generate natural voice,
and we have so far developed a pitch and vowel generation part to speak and sing in a human-like way. In
the voice generation, the analysis and mechanical realization of the behaviors of the vocal chords and the
vocal tract are required. Furthermore, the fluid mechanical system is less stable to make the control
difficult. Several motors are employed to manipulate the mechanical vocal system. With its self-learning
ability, the machine is able to start speaking under the auditory feedback control. This paper introduces
the mechanical human vocal system together with a pitch and vowel learning algorithm by neural
networks.
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