% 33 MBMEREAANEL VRO L
E10-1

AREEMETIIOEEHZERE L -EEEES/s/OEHNEFEVIaL—Ya Y

Aeroacoustic simulation on sibilant /s/ using a simplified model with tongue movement
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The aeroacoustic simulation for the simplified vocal tract model was conducted to analyze the production mechanisms
of sound in the articulation of /s/. The simplified model consists of a moving tongue model, and the wall condition of
the tongue was simulated with the volume penalization method. The results showed that the velocity fluctuations
downstream from the constriction were increased and decreased by the tongue ascent and descent, respectively.

Although the far-field sound spectrum was reproduced by the simulation, some discrepancies with the experiment

remained due to the initial condition of the simulation.
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Fig. 1 Simplified vocal tract model for the articulation of /s/ in the
experimental setup.

Fig. 2 Simplified model geometry for the simulation. The main
dimensions of the model are same as those in Fig. 1.
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Fig.4 Velocity distribution on the mid-sagittal plane of the simplified
vocal tract model and iso-surface of Q during tongue ascent (a)# = 0 mm,
(b)h=2.16 mm, (c)h =3 mm.
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Fig. 5 Velocity distribution on the mid-sagittal plane of the simplified
vocal tract model and iso-surface of Q during the tongue descent (a)h =3
mm, (b4 =1.92 mm, (c)h=0mm.
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Fig. 6 Spectra of sound measured in the experiment and predicted in the

simulation 10 cm from the lip cavity of the model.
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Fig. 7 Velocity magnitude at the constriction (a) and cavity between the
constriction and upper teeth (b). The tongue height was increased from £
=0mmat#/ta=0to h=3 mmat tfa= 1.
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Fig. 8 Velocity magnitude at the constriction (a) and cavity between the
constriction and upper teeth (b). The tongue height was increased from £
=0mmat#/ta=0to h=3 mmat t/fa=1.
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