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Fig. 1: Sound spectrogram of an output signal
when a reed-type sound source is fed into a
vocal tract model (from [3]).
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Fig. 2: Tube with variable cross-sectional area

for the semi-occluded vocal tract exercises.

* Demonstrating interactions of the source with the vocal tract using vocal-tract models, by ARAI,

Takayuki, (Sophia University).
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Fig. 3: Head-shape model with a nasal cavity.
The degree of nasalization can be changed by
rotating the valve [7].
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Fig. 4: Four acoustic tubes with different
length (from [9]).
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Fig. 5: Results of the vowel identification test
with sliding three-tube models with four
different lengths (L). Each row corresponds to

100 Hz
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the fundamental frequency. The darkness
represents the identification rate (from [9]).
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and Teranishi’s model [10].

IHITIE, BREZTFOART MLl
BHERIIRLEAN B DGH L RWGHE L T,
MEAR~ORENENT D, TDOLHIC
ExDHE, FEEPERT RS 2R
HRTERWT—ABEIVED. 75,
BIROERBEWE BB EmNGE, AT by
ECEEOMENIENY, 7~ bR
2 35< 75, LavL, FEAREEEN—
ERGA AT D552, 55/
W DOEIC LS TT7 A~ FERZS
TV EEOMR LUETS.

4 BEODFAAFTIVIR

Fox ORIOWFFETIE, Fig. 5 (2R T L9
VWZHE - SFFEIC X2 AR EsEAIC R L, B
DT I F axz—H L L CHFIERIKZ K
il & B b5 &5 7 PC #ilf=o v
AT LEBFE LIZ[10]. DO AT HITEH
WTC, HIRE S & FERRZELOHIE &1
BT, WhZFRISE 50 RMETH -
7o NIZ & o TIE, W ORER 7 (73
IR IDICEB SN TN D H OO, R
ROGEIIZZEOTNNMEE /2D Z &R
LIZLIETEZ &5,

B IR 72 BRI T E I BV T
ABER ORI E I RE < HEBRL TW
L. BIRETANZDEALF I v 7 AE
WTh, HAEERITEEZS. fIE, THY
NEH|] LnH 7L —RICK LT, ELW

— 1587 —

ZA I/ TLHLLL Oy FT7 782 b
Z o THEE S NG E OFFERITHAT,
FERFE WD —EDSE, € ORMEILT
NOGAENDD. FRZENIE, Mg - 8
RETHoT0, HENRPRRIGAER L
MEDOBITHS.

5 F&o
AfaTlE, BIRE 7 4 VX OMEER%
PR 2 PR TR R L. &
FAROEGIE, U — FER & A ER
HMOMTRONAMHAEERIZINZ, Fa—
THRFEIZONWT B, £, ARkoO
HIROTHAEFEHOERLILREL, RFD
B TEFMEOMEND bELE L. 7
HERAZ D CORT Z 8 1E, ERATH)
DT HABEH DL LHEI THDH &
NE, FFIFLUFIOORERETHID A
NTW5. Rz, ER7 4 VA EwmEH
LB, MIEET NI VITEIE 258
BT, FWRET7 V2 OMEEHS
FIRFIZZE A 5 X5 DT TV D, Z0fMo
wm b, EOEAFIG EEMELINT
WRWHHZ N2, S%ILE 0 EWER
WZDRBD X ITED THE T,

BiE

F o — T HRFEICONWTIE, HABgEA
DOTHEE W EE L NEDO—EIE,
JSPS BliF#r 21K02889 DB A5 % L7-.

SE X

[1] 1. R. Titze and B. H. Story, “Acoustic
interactions of the voice source with the lower
vocal tract,” J. Acoust. Soc. Am., 101(4),
2234-2243 (1997).

[2] T. Arai, “Education in basic acoustics for
phonetics and speech science,” J. Acoust. Soc.
Am., 152(5), 27462757 (2022).

[8] T. Arai, “Vocal-tract models in phonetic
teaching and research,” in The Routledge
Handbook of Phonetics, W. F. Katz and P. F.
Assmann, Eds., Routledge, New York (2019).

(4] SAME, SERIHLA S IR« F 2 — 7%
FIE) ST OO EFREEBR~ =27
Jb, BRHREERLAE, A T LR (2008).

(6] A &EET, AT, MEET, BRSO

202349 H



TERHEIZ T DR OB FIR 7 4 v [8] J. J. Ohala, “The phonological end justifies

ZPERIC X D MEL BAESREET, 4, any means,” Proc..of Int. Congr. Linguistics,
304-314 (2003). 232-243 (1982).

T. Arai, “Cue parsing between nasality and [9] T. Arai, “Vowels produced by sliding
breathiness in speech perception,” Acoust. Sci. three-tube model with different lengths,” Proc.
Technol., 27(5), 298-301 (2006). of INTERSPEECH, 2190-2193 (2012).

T. Arai, “Education system in acoustics of [10] T. Arai, “Mechanical vocal-tract models for
speech production using physical models of speech dynamics,” Proc. of INTERSPEECH,
the human vocal tract’, Acoust. Sci. Technol., 1025-1028 (2010).

28(3), 190-201 (2007).

I A SR — 1588 — 20234F9 H



