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Physical modeling and excised larynx experiment of vocal-ventricular fold
co-oscillations and their implication for singing, medicine, and language
evolution

Tokuda, Isao
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Co-oscillations of the vocal and ventricular folds were investigated based
on the physical modeling of the ventricular folds. The physical model was newly created to imitate
physiological features of the human ventricular folds and used for experiments on flow-induced
oscillations of the vocal and ventricular folds. Depending upon the conditions set for the distance
between the left and right ventricular folds as well as the ventricle size, the vocal and
ventricular folds gave rise to synchronized oscillations with various frequency ratios as well as to

chaotic desynchronized oscillations. In excised larynx experiments of rhesus macaques, it was again
found that the vocal and ventricular folds co-oscillated in synchrony, while, depending upon the
experimental condition, chaotic desynchronized oscillations took place. In-vivo experiments of
rhesus macaques further suggested that real animals may frequently use the vocal-ventricular fold
co-oscillations in their communications.
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