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A Speech Communication Aid System for Total Laryngectomees

Using Voice Conversion of Body Transmitted Artificial Speech

Keigo NAKAMURA'®) | Tomoki TODA™), Hiroshi SARUWATARI'®),

and Kiyohiro SHIKANOT4)

H5FL FHRYTE, BESEHEAMNBICLAEFII 22—V a VHBVATLERETS. #EY
27L&, (1) BRENSSHEEELAVTREINZEE (AIER) 2, (2) A&ZEEHE< 70k D—D
T%% Non-Audible Murmur (NAM) ¥4 Z70RyZHAVTIREL, (3) FEtNEEEHREMZEATE L
ICE-> T AREFICERT S, BEBICESVI2L—varyT—22ALTRAGEATER ZBUMNRE
IRVEFICEMT ZERETS. FEIMERUCTEIMOEENS, FEERICK > TREEAIESFOBARY

RUBD x>MNRELALETE T 2R

F—0J—F WEEHE, a3 —va g BRRALHRHE FEERE NAM Y 7aRY

1. FAHEF

EERBLAOEANZIZI 22— 3 VFRO—
DTHBN, TRTOAPECXIICFHIBTE S DT
TRV, BESFEHEFMIGERCNT 5 —RHNE
WBDO—DTHY, ZTORETHREIITLICEDBERY
h3. Zoiz, BREFEFHZZI A LT,
WREREHE) IEBOEHRGEAVTHET ST
ENTEY, ALHONREBREENLEL LS.

EHREZEHOCTICEELERT 2 HEO—DL L
TEEEENDHS. Thid, OP&ENSEREZEEIC
W DAH, FOESEYHRILZLT, BEEHO
AR SS TEREPERTI2HEFETHS. AE
REIIMBEBEZHOTICHENTETHD, HHE
EOIMBRRIEERMNTEL LV FANSHS. L

t = BRI AR A 2R, AT
Graduate School of Information Science, Nara Institute of
Science and Technology, 8916-5 Takayama-cho, Ikoma-shi,
630-0101 Japan
a) E-mail: kei-naka@is.naist.jp
b) E-mail: tomoki@is.naist.jp
c¢) E-mail: sawatari@is.naist.jp

d) E-mail: shikano@is.naist.jp

ML, BEERICERNIDDENZERET S &V T
B hs AERELUNOSEERZEELTR, &
RALHBEICRESNZ XS BHEAHPBREZRANS
HiEN DB [1]. REOEIARATHRRIBERS &
HRTRENBETHI LWV EFNHZ2—AT, &
BOZHERICRNEC A3, BENMEHNTHS L
Vo RIEREHS.

AR TIBELBHEENRE LT, BEMNE
STHO, »OERMOBVEEARRTEIEFO
22— a VKB RTLERRETS. TOVR
FLTR, BEFEOBEKRATLMHEEOMND D ICTED TH
BASRESZHAMTEASZFELI=Yy F2ZHAVS. T
DEFRI=ZY PEAVWTHEEINEEE LT, AL
EE) 13, \NAEISORESHEGEBL T, hEEET
AR D—DTHB NAM A 71k (2], (3]
FHOTIEBENS. cOXSICLTBLNEER
(UTF, REEATER) 2O BREEICERTS
TLICLE-T, AL—XBANADEEII 2= —
vavOEREZBEYT. AMRORKERGBEES
ANOEREBRETEDTHSD, EXBEHONEZ
VELTIBEEEENDOEBRIBSZTRRN. £CT
FRYLTIEEREENDEBRERAD. TEPEH

780 B EREEFARE D Vol J90-D No.3 pp.780-787 © (3) BFWHBEFEFS 2007



W ACBATEEOERICE D RHELBHEDODEFII 2= r—v 3 VHES AT A

ICEBT DB EDRA Yy b LT, TEDEHEIIE
FERTHAD, BERAREREHET ZHEN T
TEMBIFEND, &, EPEFIRMEKROZED
22— aVIEBLTHICAVWSONTWVWSEET
HBID, EHREFZITOEEREEL>TVREE
Ab6N5 (4. BEFMRUEBFMOERL S, Hat
NEEZRIC I > TREEATIEFZ X0 BRHDOH
DESBEFICEBMTES T LERT.

LUF, 2. THREESMRHEECDOWVT, 3. THEI X
T LIZDWT, 4. TEBHFHEIC DLW TR, REIC
5. TAMX DG & SHOBEIC DOV TIRRS.

2. 'GERSHE

2.1 MEEESFEHEOREIFHE

11C, @EERUBESFEHEOML, S EN-T
FIEJOREEZRT. BEEL, ibb0ERNE
HERBEIEICLICE>TERE2ERTS. —7,
WERERHEEIIRE L BENTRICoEEI N, Bk
BILEMHENZILERT B C LIC K> TR EHEET
3. 20, BESFHHE IFHFIRIIC K ZSZHEE
ERTHEeMNTET, REBERFENLEICKS.
2.2 BIEFEOESIAIBREOMES
BRZERT 2HEZEREL LTRE—BNEE
DO—DWNEKRAATLHEREFIEINZEDTHS. C
NENY TV I X B BR RN F—THRIZELER
THRETHY, FIHF->TTEHOFICHLYTTHE
A5 (K221, X3 ICBEOESRATRED
HANGHERERZRT. VSR L ANN—0DE
ICH725 T LT X > TIREDIBIEBE N THEHIRE DR

{ Nasal cavit’}:

Va ¥

@H@~
f

Vocal folds (
Trachea

/i

b/

Expired air
1 Mo EM-> TEREZORE (ERZREEZ,
AREGRERSFHHEDREZRT)

Fig.1 The route of the air flowing from the lungs.
The left figure shows the case of non-disabled
people. The right figure shows the case of the
total laryngectomees.
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Fig.2 A scene of using an electrolarynx.
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Fig.4 Proposed speaking-aid system for total
laryngectomees.
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“madase:shikinikimaqgtawake
dewanainode.”
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phone, and the location of the NAM micro-
phone attachment.
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Fig.7 An example of speech using a novel sound

source unit recorded with a NAM microphone.
It shows waveforms and their spectrograms.
The lower lines on the spectrograms indicate
the first formant frequencies, and the upper
ones indicate the second formant frequencies.
The utterance is “shuzaiwadoNnagu
aidagtadesuka?
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Fig.8 The basic process of voice conversion.
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Fig.9 The setup of the voice conversion experiment.
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Fig.10 Improvements of phoneme mel-cepstral dis-
tortion by voice conversion from body-
transmitted speech to whisper.
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Fig. 13 Result of subjective evaluation on speech
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