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Abstract This report presents our recent work on the development of a hybrid approach to improving natural-
ness of electrolaryngeal (EL) speech while minimizing degradation in intelligibility. An electrolarynx is a device
that artificially generates excitation sounds to enable laryngectomees to produce EL speech. Although proficient
laryngectomees can produce quite intelligible EL speech, it sounds very unnatural due to the mechanical excitation
produced by the device. Moreover, the excitation sounds produced by the device often leak outside, adding noise
to EL speech. To address these issues, we propose a hybrid method using a noise reduction method for enhancing
spectral parameters and a voice conversion method for predicting excitation parameters. The experimental results
demonstrate that the proposed method yields significant improvements in naturalness compared with EL speech
while keeping intelligibility high enough.
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1 Speech production mechanisms of non-disabled people (left
figure) and total laryngectomees (right figure).
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R ¢ IZB T DBUES Y () T TRl I Nnd.

Y(t) = S(t) + L(t) (1)

T, SWEAES, LI3MSESERT. g 7 —
U T & 15D IVB I ¢ 50 SR w OO R B
Y(w,t) &, BFCRBING.

Y(w,t) = S(w,t) + L(w, t) (2)

— AL AR MVIETE 9] Tlk, MESES L OEWERRE
U, HEEXNMEE ORIE AR Y NV ORIRHE 2 BIHIE S 0
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MVOTO REA T |L(w, t)| ZRDD. AT NVERLET

Y(w,H)" ™ atB (3)

' —ofL(w) (Rl < L)
|” (otherwise)



%, BB/ SIS A=RFa=2&0L, 77V THREDHLH
ISTA=RIE B=0, EBUSTA—RIEy=1LTF5.

3. BREFENOLBESENDRETNFEICED
CEREERE

M F IR ICE D < FEAHIE (Statistical voice conver-
sion; VO) IZ£D %, BLAEHEIOBEEANEHRTLI L
T, BLRASFEHFALITD 4. AUEEELZX 3R, FY
e BN ORI NTE Y, ZHEMTIE, BEREFB LU
WHEFEOR—RHT — 2N/ NIMEEZHNT, B
BREDANRY M T Ay NEEENSBHEERD AT M
REES LUFHRNEMETH D Fy IS (Aperiodic
Components; AC) [10] NDOEHE TIID, &% FANIFE S
Nd. EWETI, BONEEBMETIVEHANT, BXEHED
AN MR T A Y NEBEND, W@HEEHED AT NVE
B, Fo, AC BHEEIND. HEINAZZTEREENS, R
- X VRATHEEEERERTS.

3.1 FHWNE

Rl 7 L — At LB 2BRGEHEDARY ML 7 AV M
BE (D, kw7 M) & X, & U, Hifk C 7V —L0DWHEHR
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NI TANT eV, FEREEE UTHE R B & O
BISEYS AC[11] 2 V5.
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M
= e (X, Y] 600, 200) (5)
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HAHEE 200V THIKI NG, 22T, m BHOMEICS
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XX XY
(X,Y) _ l‘l‘gr)f) (X,Y) _ AR >R (6)
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B Fy, SEIBAEYS AC ORIZH T, EF3 20 GMM % %3
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3.2 MIPIEFE : I
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§ = argmax P(Y| X, A)“ P(v™ |A"))
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subject toY = Wy (9)
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4.3 BEREHHETFROHRE

4.3.1 3t Fo TV OEA (CFO)

HEXM T Fo DMERIITI R0, Fy 8F — VI3RS
REDLRD. HlZIE, BEXMICBTS Lo LT, A
ARETEHRINDE LIS NIRRSHE BXIE0RE)
EHVD [13]. 20 & S BRHER R Fy N8 — v EETIMLT
2DIEAEGTIIRL, EHRETIVRBELRD.

ZAZHUT, FITHEHIAZ A N Y 7 EFEERO DI
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TUPREINTEY, TOAYEPREINT NS [14]. T
T, ABETIE, Fo NE—VFRNCHESE Fy €T I)VEEAT
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5. BE, U/VERIZELTE, Fo /88— eidilo GMM
L&D EFIVET S.
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BECHETD. ZhitkY, Fo 82—V olikE LD KEERL<
ETIMETE &L D2 GMM BWEFI NS L FEING. &,
MRFALHIZ L, K& ® 7 )V & (Low-pass filter; LPF) #
Ans,

4.3.3 U/V Filo [k

B By AR —V 2 AT 5720121%, U/V IE#RE FHIL
NETE2RBRERHD. ULLLANS, N TV RARIZET
% U/V PRI AREWICNELRLETH Y, DarbTH#
EENEL D, ZOEMERR, WMHASTSEOMES LSS
RITERNERVBD. B, BESEEES LT PR
(V to U) MEFEHDREIZEZ 558 IERE .

EL MBI S WT, WiET0D EL ¥/ 1E, SHES»E
RINTHRWEERB 2 RE, @ THFETHD. TDHD
X Z R BROER Fo 32—V &AW LTE, &l
A& AT, B2 IAEURV. #Z, Vo U DFHIEESIC K

MESLERETED L WS HEARHS. TIT, U/V Tl
DY, #G Fo NE—VERAVCTEFATHEZERTD. &
B, BEXEICEL T, ELEFEOKEE N7 — % HOWTHE)
IR L, BRI L—AL L TERT 5.

5. SEERAIFTE

51 EREH

B 1 40 EL /L, #HEH 1 40WESHE2H
5. FPT—RELUTATR 5 NT VALY MhD 50 X
40 RV, FHliT—& & UTERY O 10 X &V, AR
EEFTD. YTV U IRABEBIL 16 kHz, o7 L — AKX
25 ms, 7L —ALY 7 ME5ms &35, ANR#EES L
T, 0~24RDANIT TA NI L T AV NEHE (Ritk4 7
L—2) 2HAVS. AR MVAHIZEL %519 UTIE FFT
3R & VY, SEE AL TIL STRAIGHT 24 [15] & v
%. GMM DE&BU 32 (A7 MVEBA) , 16 GEEBIE
SHEER) 35, LPF OAw b 7 FEEIEZ 10 Hz £ 9 5.
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IED L MG
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FO L T
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Yoy REEICED L BEE
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