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Exploring the acoustic and structural diversity of the nasal and paranasal
sinuses and their phonetic contribution
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The acoustic properties of the nasal cavity and paranasal sinuses contribute
significantly to the individuality of speech (speaker characteristics), but the morphological and
acoustic variations of these properties have not been well understood. The present study addressed
the question, "What are the mechanisms underlying the acoustic functions of the nasal and paranasal
sinuses and the diversity of voice quality?" Because of the spread of COVID-19 infection, it was not
possible to collect data on healthy participants. We thus performed the study to the extent
possible, using CT data from several patients who had been imaged for treatment purposes. As a
result, we established a numerical acoustic simulation method of the nasal cavity and paranasal
sinuses based on the Finite Difference Time Domain method (FDTD method), and clarified the acoustic
and perceptual effects of the shape changes of the nasal and paranasal cavities.
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https://ww.konan-u.ac.jp/hp/kitlab/
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