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Aeroacoustic simulation on the sibilant fricative production: analysis on differences among
several subjects
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The sound generation mechanisms of sibilant fricatives were investigated by large-eddy simulations of
compressible flow. The vocal tract geometries of sibilant fricatives /s/ and /sh/ were extracted from medical images of
three Japanese subjects. The results of flow fields showed that the jet in the vocal tract of /s/ directly impinged on the
lip cavity, whereas the jet in the vocal tract of /sh/ recirculated in the cavity between the tongue tip and lower teeth.
The differences of flow fields among three subjects were observed only in the magnitude of flow fluctuation and flow
direction in the lip cavity. With the simulation of this study, we found that the difference of production mechanisms
between /s/ and /sh/ reported in the previous studies can be observed in the vocal tract of three subjects.
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Fig. 1 Vocal tract, upper and lower teeth geometries extracted from
magnetic resonance images. The MR images and vocal tract geometries

are shown for subject B.
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(a)

Fig. 2 Computational grids of vocal tract walls of /s/ (a) and /sh/ (b) for
subject A.
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Fig. 3 Midsagital plane of the instantaneous velocity field in the vocal tract
of /s/ for subject A (a), B (b) and C (c).
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Fig. 4 Midsagital plane of the instantaneous velocity field in the vocal tract
of /sh/ for subject A (a), B (b) and C (c).
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Fig. 5 Midsagital plane of RMS values of velocity fluctuation in the vocal
tract of /s/ for subject A (a), B (b) and C (c).
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Fig. 6 Midsagital plane of RMS values of velocity fluctuation in the vocal
tract of /sh/ for subject A (a), B (b) and C (c).
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Fig. 7 Midsagital plane of RMS values of Lighthill sound source in the
vocal tract of /s/ for subject A (a), B (b) and C (c).
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Fig. 8 Midsagital plane of RMS values of Lighthill sound source in the
vocal tract of /sh/ for subject A (a), B (b) and C (c).
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Fig. 9 Spectra of sound generated by the vocal tract of /s/ and /sh/ for

subject A (a), B (b) and C ().
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