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Abstract We present in this paper a voice conversion (VC) method for a person with an articulation disorder
resulting from athetoid cerebral palsy. The movements of such speakers are limited by their athetoid symptoms,
and their utterances are often unstable or unclear, which makes it difficult for them to communicate. Most of
conventional VC methods convert spectral features and duration is not converted. In a case of dysarthric speech,
its duration tends to be longer than non-dysarthric speech. Therefore, duration conversion is needed to convert
dysarthric speech to non-dysarthric speech. In a case of FO conversion, linear conversion is often adopted. However,
it does not work well in case of duration conversion because the duration of dysarthric speech will be different
depends on phoneme and the physical condition of the speaker. In a text-to-speech system, the duration is modeled
by hidden Markov Model (HMM). However, in the case of VC, we cannot use HMM because phoneme labels of
an input utterance are not given. This paper proposes duration conversion for dysarthric speech which converts
dysarthric duration to non-dysarthric duration. Frame-wise duration features are proposed and it is converted by
Gaussian mixture model (GMM) which is the most approved model in VC.

Key words voice conversion, assistive technology, duration, dysathric speech

- 307 -

This article is a technical report without peer review, and its polished and/or extended version may be published elsewhere.

Copyright ©2017 by IEICE



1. T U &I

AR, EBEMN OB B DIGHDSEA TV B, Bl Z1E,
ERFRRBM O JENC & 2 FEEZ% [1])~([3], XEiiAs LiFs A
FLA~6], V2T I TAERARS AT L) RE, 2O
FASEIR IR, ARFZETIE, IRHRRELIC & 2 B Eg o
HEedHT, HMoDREERFGEH %, HEWMD LT AT
52 ERHET.

BE, HARZITHHN 3 H4TADOSHE - WHREEESE
D, SHEEEOREDO DL L TMEMELZH T2 ENTE
5. BAVERRELE 1Z, BIAQBEIE % O» & EBMOE D21 7
BEDPFEKCHAOHEANITE R LD, FONADKE, 2
DIFDDOMRFFEENR Z 2RO Z L TH B, 2N s DRI
iechH by, AT - AR - HEEROMA~ ORI, T
ERTO MGG, IR EE, BN OGS, RIEIREE, K
2, HAEBOINE E 9 ko SERL IMBMEG 2 E 03 1 &
nTws, F7, WERBIZMOBERDIC L > ORER (K
EED), 77 b —XA (FPld L < IBMIEER), KFHE (N
), RAE (Mo LHPH) IcaBIns 8. 2nzn, KEE
FIEH 2 OISR 25, 757 b —XRIZ 75 b —
LN B HAOAERGES 9, R HThEE) o
BN, REHIZZNENOERMEGL THNS L v X
I IERBR SN D,

KX TlE, 77 b —EROHRREIC X 2 S RSS2
RELTWE, 775 F—YHEIZ, BMHRREEEOR 20% 125
4T 2. WHIAOEGER LA D TIE % T > T 2 KINILIER
(KIEE, SRR ZF NI T 2K OEE H) I2H
BEZFZEICkY, 7T =B EMIND, FHAIAREIC
B X R ICHIECE L wiBRDBIN S, L CICERINZBEZ
1856, BRREBICHRICR SN, ZoMEEED—D
ELT, ELSAMETERVGGYD 5, IRIZRED & HEE
FTHATHD, MBEREZADEL T — 2 R
BEEOMENRLT — AL ONRMTH S, £, 77
b — L HIRE R k 2 S EEE D% 1, HENAHBT
BB, HoDaAI o=y arvEEIATLELT, N
VAZV =B TFNL A AT ADRRDSENT S,

SCHR[9] I2B VT, Frkld DCT IXhb %, REEFEES O FEE
BB TN A bR ER TR L L CER T (Principal
Component Analysis : PCA) ICED S FgEi 2 L L 7-.
X 54T, SCHR[10] ICB W THEL 1Z, WEEEES OF Rk %
YW § %79, Multiple Acoustic Frames (MAF) Z#2% L 7z,
NG DWRDOERI b BDH 67, WERER O HR#E IR
flH B OFRE & IR L Cfv, @R E S D oM L AR
EmEET Vv, MEREEOSHEZBERIL 35%TH
D, ZOMRIIMEREELEDHIER S A VHMEEH & RE (5
Ko TWHILERRLTND,

BifE, SFREFUISE CHAINTOINY A7) -4
FTNL AT AT SIS, PSS 5. FEAKUE, &HHIC
EENTOLHEMEEMER L 2250 SEH 22T 2 Bl cH
h, HEEEE SR L LTHESED SN TER (1), £72,

C DEAM I ARG 2 [12] ARSI [13]) & LB s T
ERs

20 THIRAIER A E 7V (Gaussian Mixture Model :
GMM) % MW7 Pk [11], [14] X2 OBED X & EAME» S
JEKHwsNTED, 2 OURBINIToNTwS, FAR
Wi, ZHREIECE BREGES & ATIEEE DAY FLaigko
FEEIC X o CTRHEL, BEEANTUVALBEET =9 o/
FECIRAHEEIC X > THEE S 2. HR S [15] 1 GMM %
W 7 PR AT R R WEER I G L, RS TMEEZ A
W R HARMEOE OER N AL 2. SCk[16] I8 W
T, WA T7 7 b — TR X 2 EREEED O,
AR MR L R R E L, COFIETIE, 7T
b —CTUNEERRELIC & 2 S R EE ORERTTH 5, TED
PEEIZEIVPTVEVLIWEZHA L, AR REETS
o, TR ICREZEORNE LEFEEOTE L A bE
Combined-dictionary Z H\2% Z & T, [EEEZDOFEE % HERE
L7z BZH L 7.

Lo LAad s, ITNE COFBEZEBEAMIE A~ NIV
EHLZZDDDNZEAETHY, bR, Duration ZZ5H1L 7=
DAL o7, MEREEDOHKITOLS, @HE &L
T Duration %< %% L, 77 b—¥BBIC k> THIGY X
LA HIDERZ LT B [17]. FRICXERENORWH
IZEBWTIE, Duration SEEH D LT IIE 2 2 HEIKE
WEEZND, FHEEBRIZEWT, FOIRBIEEREZH V2 C
ED3% o 7273, Duration 13 HT# D EBIRIC L - THERIC
BT 70, AR ERGS Z L IZRETH S, HHEEK
IZB W TUE, Duration lFkE#~</v a7 €7V (Hidden Markov
Model: HMM) (2 &k > TE T LI NS T L% 0D, ASIH
FOEETNNVDIEZ 6Nk WHEEECOMAIZRETD %,
SCHR [18] D & 9 I EZ I Duration € FILEEAL b D
bH 5N, INHERFMEZAHLE LTEY, RiRHSHEHE M
BREEREENOICHIZHEL v,

AWFFE TR EEEFEFEEED Duration % & #5590 Duration
LT p I LT, HMERD LT Ion L2 HET. HEE
FHERIEFEDO%DINIT X - T, Duration 234 ICE(LT 57
O, PP EfaclaIGsHEEcH b LEZ NG, 22
T, AL TIRAECRDIRETIVEELIRE T L2 X— AL, {7
LUVTF=FRDT 74 Xy MERICHED VW7 L —LR—2D
Duration FifEm % 2R T 5. EEHF L@EEHOR DT LV
SR o< v F v 7% Duration FiftRE ¢ 52 LT, A
HERZE TN T 2 156 O Duration %2, AMEEED 7 L —4
NR—ZA TR T 5 2 EMNTES, ADFEHEEDARY PV
E, R &4 Duration FEZEGLETIVEET L 2 L
T, BRINUDEZONBOFEEEMO LX) BRI A7IZEW
T3 Duration Za23[fgTdH %, F 7z, Duration (FHIEDH
FRRIC K> TEBILT 2 EEZOoND 0, AJIREERE LT
7 V-2 %EE L RN SEEZ VS

DIF, &2 BMCIREFLEOME LB, 5 3 B TR
FHEIZOWTHHT 2, 5 4 BECHHAEFEZTV, 55 HTA
fxELds,

- 308 -



Training stage Conversion stage

Source speaker’s Target speaker’s Source speaker’s
speech speech speech

il il i

Parallel
data

[ Vocoder ] | Vocoder

Long-term
spectral feature!

| Conversion

Duration|
feature

Mel-cep. Mel-cep.

Alignment

cJ U

Duration
feature

Long-term
spectral feature|

Vocoder

I
'

Model training

Converted speech

-

1 Duration Z a3

Fig.1 Flow of the proposed duration conversion.
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