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Abstract We developed a physical model of the human vocal tract with a flexible velum using gel-type material. In this
model, while the velum and pharyngeal wall were made of the gel-type material, the rest of the vocal-tract model including the
nasal cavity was made of acrylic materials. We simulated four patterns of velopharyngeal closure (the Coronal, Circular,
Circular with Passavant’s ridge, and Sagittal patterns), by raising the velum by means of a string attached to the velic portion
while the posterior and lateral pharyngeal walls were pushed inward from the outside with acrylic bars. By continuously
changing the degree of velopharyngeal closure while pulling the string, we confirmed the change of the degree of hypernasality
of a speech signal produced from the model, and we confirmed acoustic evidences such as a pole-zero pair on its spectrum.
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3.2. Coronal pattern
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3.3. Circular pattern

BMOBCEHFIREZVODL%Z 5mm, 10mm, 15mm &
3 BB L CHROEZELIEILARI, @
BALEETENLEN S mm, 10 mm M LiAteZ & CTH
FERBEZ B L. &4:(15,500C81) 52 EEHEER
Di#EF#%, Fig. SELIZRT. ¥/, Fig. 6 D®(15,5,0)
L (1510,0)i3F R BETTORRT bV THB.

et $3(15,0,0)—(15,5,0)—(15,10,0) L £+ 5 L, &
HEEFEMIIOBLL, BENSKELHRAAFO
BEXMRVIELS o, ARZ MVETY, 27
F#NV=rh (F2) DE—2BEo& Y LTL 5008
Hahz.

3.4, Circular pattern with Passavant’s ridge
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3.5. Sagittal pattern
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