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Improvement of sound quality and
speaker individuality for alaryngeal speech
based on one-to-many eigenvoice conversion

HiroNORI Dor, ! KEiGo NAKAMURA, ! ToMoOKI Topa, !
HIROSHI SARUWATARI ! and KIYOHIRO SHIKANOT!

This paper proposes the improvement method based on one-to-many eigen-
voice conversion (EVC) for sound quality and speaker individuality of three
types of alaryngeal speech: esophageal speech; electrolaryngeal speech; and
body-conducted silent electrolaryngeal speech. Although alaryngeal speech al-
lows laryngectomees to utter speech sounds, it suffers from lack of natural-
ness and speaker individuality. To improve the sound quality of alaryngeal
speech, alaryngeal-speech-to-speech (AL-to-Speech) methods based on statis-
tical voice conversion have been proposed. This paper further applies one-to-
many EVC capable of flexibly adapting the conversion model to given target
natural voices to the AL-to-Speech methods for recovering speaker individual-
ity of alaryngeal speech. The experimental results of objective and subjective
evaluations demonstrate that the proposed methods yield significant improve-

ments of speech quality and make the converted voice quality similar to the
given target voice quality.
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Fig.1 Speaking methods for producing three types of alaryngeal speech (ES, EL, and silent EL).
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Fig.2 Process of AL-to-Speech based on one-to-many EVC. fine line, dashed line and bold line
represents training, adaptation and conversion process, respectively.
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Fig.3 Mel-cepstral distortion as a function of the number of utterances of target normal speech
(i.e., utterance-pairs in VC or adaptation utterances in EVC).
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Fig.4 Aperiodic distortion as a function of the number of utterances of target normal speech (i.e.,
utterance-pairs in VC or adaptation utterances in EVC).

ooboooobooooooobooooOooobOoOobObOoOobOOoOoobbOobobObooDoboo
gooboooooboboooboooooboOoOobObo0oobooOoOoOooboOoOoOoon 32000
goobooodoooloooooooboooooboooooboooooooboOoooono
gooooooooooooooobooboooobooboOoboooobooboOooooooOooDon
ooooooobooooooo

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

5

A5 I 95% confidence intervals

4
3.5
3
2.5
2

Mean opinion score (MOS)

1.5

Org VC EVC Org VC EVC Org VC EVC
L JL J L J

ES EL Silent EL

05 D00000O0O00O0O0OO0O0“rg” 000000O0“VC” 0 VCDOOOO AL-to-Speech 00D 0OO0ODOO
“EVC” 0 100 EVCOODOO AL-to-Speech 00O 0OOOOO
Fig.5 Result of opinion test of speech quality. “Org”, “VC”, and “EVC” show original alaryngeal
speech, converted speech by the conventional method, and converted speech by the proposed
method, respectively.
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