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Elaboration of articulatory phonetics by means of realtime-MRI and WAVE data
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Realtime MRI movie of articulatory movements were recorded for 16 Tokyo

Japanese, five Kinki Japanese, and three Inner Mongolian speakers; each movie is about 60 minutes
long. Data browsing environment on the web and techniques for automatic contour extraction of
articulatory organs (lips, tongue, jaw, palate, pharynx etc.) were developped. As for linguistic
application, three papers were published with respect to issues like 1) Relevance of the tongue root

in the Mongolian vowel harmony, 2) Influence of the preceding vowel for the determination of the
place of articulation of the utterance-final moraic nasal in Japanese, and, 3) Exclusive relevance
of labial (rather than labio-velar) articulation in the Japanese /w/. Analysis of the Japanese /r/
was also presented.

MRI



B X C—19, F—19—1, Zz2—19 (d®m)

1. AFZEBIAE S DT =

TS EFRILE TR RO L 2 D0 TH DL, ZDOHFER O 720X, FEA7
B (NA) SOHERNTEILL THREEIN TV DNV n b T HEIN TS, 208 5
WG E O IERICEN TR Y, SFaE OEINCET 2 AOKMN AR+ Th 5,
ZD XD RPEE EFORARME RIS D720 D5 1%, 20 HHRRLSREEL e b O B
T &7, X RIS R E O L 5 I F OB 2T U4, X~ A 7 e —
LY, HATFTI v I RT NI T 7 4—0O X HICEFRFOMEE M A 2% S - B b
HD, LnL, INH0HEMERWTYH, T—X OFERITFEY Tidle <, FRCHER 2R
LHZEF s (ROZFH - OFME - WHIERE - B5H - HR7e E) PR T 2 EFEEIZ OV TTE
B EZRB 2729 Z LB CHREETH -7,

VAR S 7= U 72 A 2 MRI % (rtMRI) 1, EFEAH MRI & & J2k 72 8T A — X 3%0E
THREISE2Z LIk T BT 7 L —2A4 T, FEDOIEF AR ORI 2 b 2 fodkd
HEMTH B, rtMRIETIL, B BMEIHICW -5 FE DO, 256 X256 £ 7 & )LFEE D
fRABFE 2 b o - EE L U CEHMEN DD T, RIS S FFORARMEOMIEIC
KEHBRTE D, F72 MRIEE QIR OEBMENR 2O T, XBEFAT L FEICHERD
ER—DWRENSEZL OT =2 HWETEL2 L, rtMRI T — X O RKELRFETH S,

2. WHEDHK
ABFEDOEERBRIUTO R TH D, ORAGFE EERHRLE LT, ke oF8F - BEFO
FLAE IO AR (SRR L. BERHAZ2 0T IS 2 5 2 € 70 272 rtMRI Bl o0 7 — # ~— 2
EHETLH L, QFOT X HIEHAT -0 ORELZE L, 7 — 2 b EEREH A BBl
I DEAM AT 52 L. £ LT, @FEBRICT —F 2o L, 5 &7 LORMIRRTEZ
TS ZL,

3. WD IiE

(BRATR-Promotion CESHFAHSSER) 2MEA 5 MRI MEEZFH LT, FICHAEE T SihE
OFFEENT — X 2k LT-, 2 ERBTDHT, W SHEOT — % bINER LT-, IUE
\ZHT= - TIE, ATREZRIR 0 ZEE O & MEBNCELRE L=, 72, FOER EICILE T D S o
DOIEBENSFEF EEE I G L TS AEEE R IRE STV AT ILEE (NEV L
HE) ORERMICET 27 —2 BN LT,

AAGE REAEEERFE) OBRe, Wk LE-T—Z0NRIE. O8ME—F G5FH) 142
HHE, ¥kt — 7% 151 THE, 2 &— 7 OGNS 676 THH 2 & L, BAITETT
WL ODOBMER ZE LT, £—HOEEIZOWTIL, 5 REEKKEOFIERIRT — & &
WHTEAR DT — & BNk LTz, T2 DILVRBIZOW IR S 2 0IH) 600 BHiEDT —
X Gk LT,

TR ORI 14 7 L — LOEETHRBG L72A, — IOV TIRBRIC R 256 7
L— A TOHREGE S FEhE L7z, rtMRI BT — 21X DM 7 7 A VB TRIEL SN D, 2 & BRI
FEESNT-BEEARES LT, — BB~ 7 1L (AVI, MP3) #HE5E L7-, # LT, M-8
W77 ANED 2T ETTI0V 7L, EEEERCARY ha s T A EOFFERF#R L
LS, FEBREREEZFZHTA7-007 277 7 ) % L, & 6ICEEICREgESNT-
BrwmE (B, &, WX, D&, WHEERE, MEEd, B2 E) Oz BB 25 72 o Hik 2 5
LT,

rtMRI 7 —Z D7 7 UV JEEEIX, Java script 2 MV, A SN TV D HEFAEH 7
ATTVEFERLEZNS, ~VF 7T b 74 —2D0 2T 77— g UTHEEL,
T 53 7L —ABHELAND, DI HELT L7 L —LAFRINLED ®IRLEET7 L —
DR LCHiAZ OREEB 8-> T iR E2 0 — R GFE T AEENEE SN TWD, 207
TV — g UORBEEETIL GitHub ZFH L THE Y . fFRICIE, rtMRI T —# & & bR —
WABRT 2 TETH D,

TR A E OWELMHHEIF OB R T, BEHAICR I dlib 2477V EFIH L, &
SO ANBMERR LTtk T — 2 28T —2 L L CHEET L8k, ERANRL~L
O BEMRHETZB% L7z REIZM),

4. WF7ERE

BN rtMRI Bhl[ T — X RX— R ZDONWTE L D5, IR FSa6a 16 4 (B 104tk 6 4) .
TG SiE 4 (B34, kth24) OF—2%2 Nk, T—2 BT 14572051 FH
THbD, £72 rtMRI & FIRFIZUNER L72% 77— & (16bit, 48kHz > 7V v ) IZid MRI % & A3
BT DHENE ) A R T 27200 ) A XVE 7 v a HEZIEEZ LY 2T, WEEES
L7-8iE 7 7 A /L% AVI & MP3 Ol CTER LTz, ZOTF —X 2, KFGEHEE OBAE - #& THE
AN EOERENME L, SSICEHEE L RFNBICET DA X T —F 245 LT, BIEOKRE S A
T A, PC EORFEY 7 N TBEL TR, LERREGEE BT, ERY, GEETERZR
CFICL-oTHRET D &L RBICE v P LERSEZBBIZEID H L%, O 207 7 A VICH
WAELTC, MBEHEEEE 7 7 A NV EAERT D, 2D 7 7 A VAR Tl L7Z rtMRI BhE 0~
DI =TT 7Y CHE LRSI EED D ONROEODEFN I TIETH D,



WIZ, BEFE O B Bt s, ik
ARHNZEBBEOMFZETH D . 1k, B E OBV L
LCRHENTE, LrL, EMEHAOMWEE 7147
FIVTHAAibEFRALEZZERNT L —T ZR)L—L720
FHM B 2B T 5 Z ENTE, 1 455D rtdRI
T I DOENGE T — X IR SN TWDR, 2D
I HIYNTER U728+ Ro s LT AT Tl i /E 3
FETIVUE, ENEHEMT XL LT, AFEEDLA
VS CORRENE BN ATREIC e o 72 (B MR) . & DRk
RITHEFE RO IEOEIK CRROEERHETH D

-
INTERSPEECH > FAE#EIC At Ak ik S vz (1], BifE: IR >
B % — 15 L TR T OBz 2 ikiih T [ ‘

7 rtMRI Hif% - ‘ LR

RIZ, AEEFFHEE CORRICAMN D, AARGEORE
F AL IFEZEOTEROLEE ERILHEHREOEBA CHEIND Z EBMbEN TS, £ 1L
T, BRICFSOLRELHAELRVERE, DEVER R T, D&EE (DEDOL-L b
WX Y CHHSHEE L 29 HE0y) EREmAEMT S 7F (DHES) L LTHREIND LHFE
BIIFREIN TS, Ll HEFEEE 840D rtMRl 7 — % OfENTIZ LV | Z OEGHA
FRAT L7222 & | R R ORT OB 1L, F OEANCALE T 5 R ORIk » TIRIELHE
AINCIRE SN TWD Z ERHLNC - 72[2], ZORITEFEAZEBEORBNERSZETH
% ICPhS O TRAEICEF # R CHER SN %, BIE, B FHEECEFOH 5 EIEE TR L%
FTWaERFTH D,

AHAGER LT SIZOWTIX, ENTTITE FITOFHEIZOWT IR ERN 2 5T 7ok R
ERRTDHIENTE L, VITFHIIIER, M LN 2ZHED EPT CHREICIRO P BAT D H
FHEFETL L CRERBRENTEEZR, rtMRI T —Z TH D L, R EICETAINED , kO HEIC
BHEFEESHETNDIFEHIT-ALBLT, MEEL L TERET L5008 YTHD I LAY
L7z, ZORFIFIRFOMER L E L THRILTRE Lz[4],

FATFEIZOVWTIE, ZHERIMEED Flap (X772 & H) & A DFCRAS 1990 FR7 5 FEEE 75
Flhe (IPA) O BTy Z Il ST D, LL rtMRE 7 =X ERET 5 &, ZOFHD
BN BTN BT HEICB L SAVHEAICOMA L TEY T EFROMEER S, flap T
172K tap (X)) THHZENPALMNTR ST, ZOREIL 2019 D A A S F 3L EH
KETHRFLG], BE, HEGE~OREREERT TH 5,

RZIZBRE  INAGEOREHFNIZONTIX, ZhEEEO LT HRMEORME DL
TR ORI T ENLE OFFN L Fx D ELE DBKER L L TE 2, Fox OFT —F ONTHREFIE, TRA
BRI E B LU CHBEARZENREAEL TWDLZEE2RLTEBY ., £y ANEBOREHNC
B3 2 TARGL 2 SR D R R MO EREIGEIL & 72 5 7=, 2 ORRIL ICPhS DT HFatEIc A mi %
RCEE (3], BUIE, EEsE~ORBEERTTH 5,

< 5| H3THk >

[1] Takemoto, Tsubasa Goto, Yuya Hagihara, Sayaka Hamanaka, Tatsuya Kitamura, Yukiko
Nota and Kikuo Maekawa. Speech organ contour extraction using real-time MRI and
machine learning method. Proc. INTERSPEECH 2019, pp.904-908, 2019.

[2] Kikuo Maekawa. A real-time MRI study of Japanese moraic nasal in utterance—final
position. Proc. International Congress of Phonetic Sciences (ICPhS) 2019, pp. 1987-
1991, 2019.

[3] Yoshio Saito, Yurong, Kikuo Maekawa. An investigation into modern Mongolian vowel
harmony using real-time magnetic resonance imaging. Proc. International Congress of
Phonetic Sciences (ICPhS) 2019, pp. 1431-1434, 2019.

[4] Kikuo Maekawa. Remarks on Japanese /w/. ICU Working Paper in Linguistics. 10, pp.
45-52, 2020.

(5] BIEAME TAABIITFEORET : VT AZA LMRIICE DBI2) ARG HEEE 33 M
EERETHE, 2019.



4 3 1 4

Takemoto Hironori Goto Tsubasa Hagihara Yuya Hamanaka Sayaka Kitamura Tatsuya Nota NA

Yukiko Maekawa Kikuo

Speech Organ Contour Extraction Using Real-Time MRI and Machine Learning Method 2019

Proc. INTERSPEECH 2019 904-908
DOI

10.21437/Interspeech.2019-1593

Kikuo Maekawa NA

A real-time MRI study of Japanese moraic nasal in utterance-final position 2019

Proc. ICPhS 2019 1987-1991
DOI

Yoshio Saito, Yurong, Kikuo Maekawa NA

An Investigation into Modern Mongolian Vowel Harmony Using Real-time Magnetic Resonance Imaging 2019

Proc. ICPhS 2019 1431-1434.
DOI

Kikuo Maekawa 10

Remarks on Japanese /w/ 2020

ICU Working Papers in Linguistics 45-52

DOl




2019 ,pp.823-824, 2019.03.05.
2019
rtMRI
2019 ,pp.821-822, 2019.03.05.
2019
MRI
2019 ,pp-1135-1136, 2019.03.05.
2019
32 , pp.201-206, 2018.09.15.

2018




2018 ,pp.1235-1238, 2018.09.13.

2018
rtMRI
2018 ,pp.813-814, 2018.09.13.
2018
rtMRI
2018 , Pp.1247-1248, 2018.03.14.
2018
rtMRI
2018

2018




MRI

https://ww2.ninjal .ac.jp/openhouse2018/pdf/P2_r.pdf

https://ww.youtube.com/watch?v=xeV3hUlaoru

Vol .2

(Saito Yoshio)

(10225740) (32638)
(Masako Fujimoto)

(30392541) (32689)
(Hironori Takemoto)

(40374102) (32503)
(Tatsuya Kitamura)

(60293594) (34506)
(Hideaki Kikucht)

(70308261) (32689)




(Takayuki Kagomiya)

(10528269)

(62618)




