<RNE,

? Kobe University Repository : Kernel

R
S
4oge

PDF issue: 2025-05-08

i@%ﬁiﬁﬂ:%?  BREMERZ=NE

oA, hE
=8 E—
EaxK, T

eH, 3t

(Citation)
HEKPEHTLEME Y Y —FREHRE, 256:191-196

(Issue Date)
2021-03

(Resource Type)
departmental bulletin paper

(Version)
Version of Record

(JaLCDOI)
https://doi.org/10.24546/81013299

(URL)
https://hdl. handle. net/20.500. 14094,/81013299

KOBE
\f].\]'l'l'.lii\l Y
J

%)



MEAERTREMRE LY % —
MEHRE, $255, SMIF3A

f EHH T VOEEE I IS < FiEE
1 ZEMEIE 3 D 5 B BR EE 5 7 Ak

High—-qual ity speech synthesis for persons with spinal muscular
atrophy using model adaptation of a physically unimpaired

person
A D

Takuma Yoshimoto
i B —
Ryoichi Takashima
e 2 RTFE
Chiho Sasaki

1 F Y
Tetsuya Takiguchi

mg-ﬁmé%%%r@m)fﬁ%wﬁ%@ﬁwwmﬁﬁmiof@:é%%%ﬁ?\igm%éuwwxé
BELND, [EURREICE D ATERIEROEE . D28 TN OZEME R EDNERE T, 5 OREIT
%%k%@bf?%%ﬁ%@k&éo%@t@%@é%%%%ﬁé:tﬁ@%?@< A a=—va v
FHBIZENRNVEWHIENRD D, KiH L TIEZD SMA 2 7= ORGEE /DI L7292 2T, ala=/r
— 2 a VXBEBOEODOT XA NEFRAR AT LERET D,

HFEFEEELVWREEZRT HEBEE AV ESARTEL, AME CARREFEZART 520
T&E5, METIIINLDOEMEZAMALIZa a=r—2a b XEOEDOEFAKRT 7V r— a3 vV biF
ETDIN, T TERINDIERIZFBICHWEAOE R 2 b LICEREIND -0, HHBEARADON &135H]
ADELDERHS>TLE D,

F TR TIEE AR Y AT b OVERSI T 5 75 I CTERR L 727 4 & B REME A e ~ 558
ST AT TR —FERET D, ZAUTKY ., BEEE S ICH R D PN & TR R S IS HkR T
éﬁké%%mﬁitﬁi%Aﬁfé’kéﬁﬁfo
F—U— N EREE, THEE. EEAKR. FEEE

1. [FC&HIZ

DBETIE, 2013 4RI [FEEZ O B HAE KOS EEEZREMNICKIET 272D OEE (REERRGIE
)] BT ENT, 20T, 2 TOERNPEEOFEICL > THITRTOND Z &<, HAEICAKL
EEE2EE LAV LHAETIHEEZEH L, 2 TORESE R OEERNARZRY Z 08T 2BATIcE
WTRHERAFEEREIHSAEEECRO0OXEEZZITONDI Z ENEREINL TS,

AEFFETIX, FHEMERIER 255 L LT, TOEFOONEIT, Fleala=r—va gL L
T Text-to-Speech (TTS) ZRET 5, FHMMEMEMIETE OL ITHEREBRICTH N T Z LN TE RV
O, TONIEHSTHEBFEERAI 2= —2a VFEREO—D L5, LOLENRLEMEGEMRES S
@%ﬁﬁ*%®ﬁ*i @ﬁ%tmﬁ#ék%@%%®X&4Wﬁﬁﬁétw\%%ﬁx%%k@@%%ﬁ

WEFRERD, TZIT, MEEEHFDII 2=/ —a 2 XBTADICHETIRTIS 7 ) r—

— 191 —



aryPlRBEINHEND LOIZoTVD,

L LBUROTIS 77U r— 3 ko THER SN2 EFIXFEFICHOONTZADFZ b L ITERE N
LB LITRRLFELRoTLED, £720 TTS DEFAEZERANDOFETHEET L2021 DOF —
ARUFEE DN, BEZFIZE > TERMOBFTIIIEFICRERAMERSTLEY b, ERSNZEFFIZ
TOEFFEFBICAHAK R O LD, T2 T, IRE CEMEBHEMES OFT A IS LT, AAMEEHER:
LOoDHERY LT WEFREZ@REASFOMEBEISICEVER T2 2 AET,

2. BHMMHERETOFTFIN

FTEMENEREST TR CREEETFOBENESN T 5720, FrEEE O BERMREREIT o 70,
FHEMER ZEE S OB F I, ZHEOFRMEMERES 1 4 (TVLDYS) N, AR TV FNANERT —FX— 2R
I EENDERNT L AHGE 216 7842 1| HiEYS7-0 5 m# DK LBEGELE-EF 2L, 27705
DOFEFIZIFNEEOIY ZIZ LB H o772, FEBRIL 5 B REE I N - BaE2S 210 FiJE, 4 BIRFE I E
SEMN S FEE, I HLEFSNTOARVWEEN ILEEE 2> TS, BEEOTFIL. a—2ANOKMHE 1 4
(ZUVFTK) OFHRNT  AHGE 216 GEE R AR Iy T E2REL T 1 HELZY 5 MEGTY Vg
EL)DOEFMERENDEHIICHE LT, BT —4DH b, 1 BISORTEEZFIMT — %, 780 4B D%
FEIlET —2 L LTHEA L, B2 1 BIHOREOREEZITIHEIL 2~5 BIEORKIELIET —4 &
LTHWE, ZTha 5 EISICR L TITY, Rk R A4 REBEOEYMEIZ LV RkD T,

EBRICHW L TEFHBEIZIE, 12 RO ANVEEER 7 7 A NT 24548 Mel Frequency Cepstrum
Coefficients; MFCC) &Z®d 1 Wi E MWz, EFOY 7V JEKEHIT 16 kHz, NIV 7EEIX 25
msec, 7 L — AJEHIE 10 msec Th D, FHERMET /MITIT GMM-HWM O HEEEF L L EEETALZHE LT,
HMM DR BEHE 3 (Wi e 2 BR <) . GMM DIRE DA dkid 4 & L7z,

F 1. PNNT HEEE 7R Rk S B

model DYS FTK
word 73.88% | 100%

phoneme || 15.41% | 100%

EBRFER 2R LIRS, @FE FTK OFFITHFEE TV (word) . 3 E 7 /L (phoneme) & b IZFEFKEE 100%T
bolz, —J. FHEVEMZEREIES OVS) OF R TIIHEEET VL EHRET VL TRBEICKRERERH -T2,
HEETT LOMENS, BEHIEEHETIHRAVABBLZOHEEORINISTEZENTEDLENZD,
LML, BRETALVOREMENZ LD, BRET LI ELFEETETW RN LRG0 5E, ZOHH
ELT, FHMMEGERESOBTRERMREEETOLDIL—FH LTV RN ENEZLND,

FRE, BEEER ORIIIETH ORI TEBEER S ORFELERZOMIER 2 EREZ DT 0,
REHEOFTF LT D&, FMEGEREFOT I D) KBRS & i L CRBE Y D/8T — 0355
W 2) FHRILOMBEEN —E TR 3) BEOEANHE TRV R EOREALLND, THICITEEE
AN EL EENDTZH, FOEEBES OB VEREGERIES O F I FERBEID S50,

3. BRETHEFAHTFE

1) BFAERYVRATLAOHE

ETNVOMEEK 2 1R T, FHETHE, EUDICHROT IR MEFGKLRIFHIC, BEETFOT —
ZEZNIIHHET DTSV (THFA R ERWT, BRMEGREEZHET DR ET V& SERHSRE L HEET
HEBEFT LD 25%FETSH, WIZ, FELE2OOEFTADI L, TBEFT VOGNS S, FHEIC,
BERLU-EFEETLEL L, BHENEREE T FOT —Z L ZIRET 27V (THFA M EHNT
HHEATH>ZEICLY, FBEEIEEIT),

— 192 —



| |

TF¥F X+ TX¥ Rk
2. EFEOEFEGR T AT LOBE

BRI TR, I COIRFEET =2 THE LR T T A2 N T, 732 MZEEN 555 R Okt
REHET 2, RIZ, FHMMEHERES T —Z TaRlA G LEEFBET L2 MW T, IF EHEE Lo Rk
FERAZIEDWTHER L7 L — A LUV DO SR EEN O TENME 2 HE T D, KEIZ, HEE Lo EER
BEE b LICHMREF 21T 5,

FEEOEREZITIICHIE>T 2 RUIFEERTANSEHTLAH D, | DEIFEHHEISOFHIZONT, I 1
DTG EEFOMFER DI WNTH D, FEEWEIGBEL IO T, 7 VO NIRRT B ORSED b FRE
PEREMIEE DRFHES~EZEM L TV, ZOBEHELTED L @FE ORFBE TR ETENT
T ERHERY, XD, FERIERELRTLER L2

Flo, AR EROMBRIIEEE T — 7 TEE LR ET V2l 5 Lk~ Zhid,
TR EREEOEFOREO -S> ThH L EHR I L OMREN —ETRVMEEZMRT 272D THL, L
MU, ZOFEE TIIFMIERHERIES OFFE R EOFFEEMEN KON TLE S, LIeh-> T, RFETITHESE
FBETANLHAEN D B S Lz E Rk R % denormalize ¥ 2 BRICEFREME A ZEMIEE O & Flkfi & D
VEERTERT 5 2 LT, MR OMIELEREZIT S,

4. FRA3EER
(1) EBE&H

AEBRCHEIFHEGEMFEEOSTHFIL 2B THVWZNESFLERACLOEMHA LR, £z, BBEEOEH
IZATRICEEND EHRNT VAL B03 X EHW, BEFOV 7Y U7 EERIL 16 kHz, 7L —ATv 7 ME
5ms Thbd, BHMGEREZDOEHZ L /A LT —3 g v (BF L 2O - K THEROM IS T) X FEE
TIT o7z, EFHHE R OFMEBRERIEE D 7L a T F A b T ~ULOERKIZIL Open JTalk[3]d 7 m v b
v FEEFIA Lz,

AREBRTHND EEBMEIT, ANV7 7 A NT A 60K, HIHIERBVERE, SHEARB R, A7 /1%
FT T TCHREIND, £, AF/FET T 7 UM U TIEFRFEERIZINZ 2 RE TOBBNRF R EE &
ATEY ., RILEIZEHMTIST RIT LD,

EERICIT FBATMERZ AV CR Y, AR L GEEEICE T 2R 24T o 7=, WARRVE I B0 i e i &
DEFTFEELEARGTFZEHM L TCELLNMEIY LT W AE AB FHMIC T, FEEMITA G A NHFEIEmZE
MEHROEZTF EBEEOFF LD L LISV %E ABX 3l TT - 72,

(2) EBHER -A7 bn V7 L0EA-

Bl LT 28] EVWIHFEIZOWT, oA ER EFHEMEREEDAEEFROARY frnJ T
LEHBLELDOEK 3ITRT,

— 193 —



3. mEA (B) LEEET) ORI brs T A

HHR/sWICERT DL, /sh/IFBEFETHLLORFELEOFTF TRIRARKINRENETFTHD, Ll
TR ZENEIE A O L F T/ sh/ICHE T 280 O@EBE KD B0 0 /h &< eoTnd Z &R THRRN

Do BT CITHFIT 5,000~6,000 Hz TREDORASNAETHF LD KRELR-oTEBY, ZOZ ENHHEMED
WEN I PN ZD,

(3) EBRBR -TBFHEEROMR-

0975 0.013

0.013
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

msynthesis Weven Monginal
X 4. BABEEFEBRICEIT D AB FEARRE

BRI D FFAM S S 2 X 4 1R T, EF'U) synthesis, even, original IZTZFNZEA BB RO HFNHEEHY
T, TEBBEB NI, HEUEREF) OLFPEERDRLTV] EVIERTHD, 1FEAL
DFHICB W TAEFTF LY %Aﬁk%ﬂﬁ@jﬁﬁ)%ﬁﬁﬁ?ﬁ)%é WO RERNE LN, FHEE DS IXHITOED
HBEPEICZRREE L DRI E VI BER b o7z, AIETHLMNIL X I, MAER Y BRHmInZ &

— 194 —



TEIZFENLVZ VTR, o, FEROMEROI LSS BMA SN & THRME S SE S
LEZADLND,

A MEOFRE R 2 X 5 1SR, KHF O DYS, FIK ixZzh e MM ERESOAT STV, M
FHOEFFIZIE] EWVWIRIRTH D, AMEFITERENEMES OF F IS & W D FERD 60%FEE T
Billpol, EFECETNEISEIT) 2L TEL OFEF L FRMEMERIEE OB FISESIT 5 2 EAHRE
HOO, ARMERELDNL WL WIS EHABREMIDZMNEN S -T2, FORBNEHEEIC KA TH
LHEEZLBND,

058 043

0% 10% 0% 0% 40% S0% 60% 0% B 00% 100%
mDYS WFTK
5. EREMEERICIBT S ABX FEAM

4. FEO

AFICTIE, FRETEM ZEMES 20 R, TFREE MO REFB I 2TV, T OHHT I b RTZ AR
DIRNZ S 27D DFEF GOV TRE Lc, FEEEFEFET VOEEEISIZE DN E RGN EZTT
D ET, FREMEME Lo oW LS AREFANERTEDL I 2R LI,

ARFSETITFEE WIS &7 O BRIC, FREMMERELT OREE L OBROLEBE R T2, HIGHERTED Z
LIZ K DHBHMEDIK T Z2B5 <72 I2id, GBS OB bEEEE OREE & OBRE L BB T 57 EORBEHR
MBS S, SBRIZBREROLEFEZT, SOICHBMELFEEEZkRHATC TR AKX T 22 2B
R

B35 TR

[1]: A. Kurematsu et al., “ATR Japanese speech database as a tool of speech recognition and
synthesis,” Speech Communication, vol. 9, pp. 357-363, 1990

[2]: Zen, Heiga, Keiichi Tokuda, and Alan W. Black. “Statistical parametric speech synthesis,”
Speech Communication 51.11 (2009): 1039-1064.

[3]: “Open JTalk,” http://open—jtalk.sourceforge.net/

EE 1) HARE, HRAMETER, ¥ 2) REE -, HiigemiEt s 2 — WHE; 3) ExK
THE, REAMRMER AR, MR ; 3) mAsh, WMiikaisit s ¥ —, %

—195—



High—qual ity speech synthesis for persons with spinal muscular

atrophy using model adaptation of a physically unimpaired person

Takuma Yoshimoto
Ryoichi Takashima

Chiho Sasaki
Tetsuya Takiguchi

Abstract

Since a law for supporting handicapped people was established in 2013, supports for handicapped
people joining society have become more strong in Japan. Recently, the information technology has
been often utilized for supporting handicapped people

In this research, we focus on people suffering from spinal muscular atrophy (SMA). SMA is an
atrophy caused by a disease of motor cells in a spinal and often causes a speaking disorder
Because it is very difficult to hear the speech of who having this type of disorder, they cannot
have fluent communication. In this paper, we analyze the characteristic of the SMA speech and
propose a text—to—speech (TTS) synthesis system for them.

There have been various methods of the speech synthesis. Among them, methods based on the deep
neural network (DNN) have been actively studied and can synthesize high quality and natural speech
TTS systems for the communication assistance using DNN have also been studied; however, the TTS
system can generally synthesize only speech of the speaker whose speech is used as a training
data. Therefore, if a SMA person use a conventional TTS system, it will synthesize a speech of a
different speaker from the SMA person. In order to synthesize speech of a target SMA person, the
system requires a lot of training data; however, it is a large burden for him/her.

In this paper, we propose a TTS system for a SMA person based on model adaptation technique. In
our proposed system, we train a TTS model by using a lot of training data uttered by a physically
unimpaired person, and then, we fine—tune the pre—trained model by using few training data uttered
by the target SMA person.
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