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Construction of three-dimensional nonlinear speech production model and analysis of
pathological voice
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This research was conducted to construct a nonlinear speech production model that
takes into account the interaction between the voice production system and vocal-tract filter and also
for the analysis of pathological voice. We produced the following results. (1) Asymmetrical behavior of
the left and right vocal folds was modeled using a nonlinear dynamical system. (2) A novel method was
developed to analyze airflow passing through an asymmetrical glottis. (3) Irregular vocal fold behaviors
caused by the nonlinear interaction between the voice production system and vocal-tract filter were
measured for human subjects. (4) Three-dimensional motion of the vocal folds was investigated using two
endoscopy devices and a stereo-matching method. (5) We developed novel methods of analyzing the acoustic
characteristics of the vocal tract. In addition, we investigated the relationship between the acoustic
characteristics of the vocal tract and its fine morphological structure.
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