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Difference in vocal tract shape between upright and supine postures

Observations by an open-type MR scanner

Tatsuya KITAMURAT, Hironori TAKEMOTOY, Kiyoshi HONDAY, Yasuhiro SHIMADA',
Ichiro FUJIMOTO', Yuko SYAKUDO'", Shinobu MASAKI', Kagayaki KURODATT,
Noboru OKU-UCHI!, and Michio SENDAT

1 ATR Human Information Science Laboratories 2-2-2 Hikaridai, ” Keihanna Science City” Kyoto
619-0288 Japan
7T ATR Brain Activity Imaging Center 2-2-2 Hikaridai, ” Keihanna Science City” Kyoto 619-0288 Japan
711 Institute of Biomedical Research and Innovation 2-2; Minatojima Minamimachi Chuo-ku, Kobe
650-0047, Japan
E-mail: {{kitamura,takemoto,honda}@atr.jp

Abstract Midsagittal images were collected using an open-type magnetic resonance imaging scanner to examine
possible effects of body postures on vowel articulation. Three male speakers performed sustained productions of five
Japanese vowels with supine and upright body postures. Comparisons of data between the two conditions revealed
that the tongue tends to be more retracted backward in supine posture in back vowels, and that the soft palate
and lips also showed effects of gravity. In upright posture, the cervical spine and posterior pharyngeal wall were
found to be more anterior relative to the hard palate, which suggests effects of head posture rather than of gravity.
Acoustic data demonstrated major spectral differences in the frequency range above 1.5 kHz.
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