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Voice Conversion for Speech-to-Speech
Translation System and Its Evaluation
among Japanese, Chinese and English
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To enable speech communication between different languages, there have been
studied technologies for developing a speech-to-speech translation system. In
this system, automatic speech recognition, machine translation, and text-to-
speech (TTS) are sequentially performed to present translated voices. One
weakness of this system is that speaker individuality is missed due to the out-
put voice quality different from that of an input speaker since the TTS system
needs to be developed with voices of another speaker in an output language.
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To address this issue, we propose voice quality control based on one-to-many
eigenvoice conversion (EVC) and prosodic modification based on a language-
dependent probability distribution function. The output voice quality is con-
verted into that of the input speaker while keeping language contents unchanged
by one-to-many EVC. Moreover, to further improve naturalness of the converted
speech, prosodic parameters are globally modified considering their global dif-
ferences between input and output languages. The effectiveness of the proposed
method is demonstrated in experimental evaluations assuming speech-to-speech
translation among Japanese, Chinese, and English.
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Fig.1 Speech-to-speech translation system with one-to-many eigenvoice conversion.
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Fig.2 Prosodic parameter conversion method based on language-dependent probability
distribution functions.
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Table 1 Methods to be evaluated

Label Spectrum Fo

w/o conversion Generated from HMM Generated from HMM
EV-GMM + LT Converted with EV-GMM Transformed linearly
EV-GMM + LT-PDF | Converted with EV-GMM  Transformed linearly with
language-dependent PDF's

&2 FHEICHO S

Table 2 Language-pairs used in experimental evaluations

Label Input and output languages of speech-to-speech translation system
CHI-ENG Chinese to English and English to Chinese

JPN-ENG Japanese to English and English to Japanese

JPN-CHI

Japanese to Chinese and Chinese to Japanese

x 3 HBEHIC I 2 RHlA S

Table 3 Methods in objective evaluation

Label Training
JPN-same
JPN-cross Japanese Chinese and English
CHI-same Chinese Chinese

CHI-cross Chinese Japanese and English
ENG-same | English English

ENG-cross English

Adaptation/Conversion

Japanese Japanese

Japanese and Chinese

[dB], HERET 8.19 [dB], PRET 8.31[dB] TH 5. K 3 b, MILKE LTIV EERIC
W2 EROEENFA—OHRELREZ55E, —i2 EVCICX D 2L D BHRAKIE
I FDSTHED, 1V DROEILT — % T REGFEMSEIRMESNS T
EWoD. T, BEREETIVERRICHN 2 EROSENEGD5AE, F—05&
EHNT, AVT T AT LEADETRKEL GBMEANRSNS.

5.3 —X% EVC KU EHRKERES % BV EiRED T

Son (HAHE, WEREE HER) ICBU B4 DEEY T XA — X ORERMIBIE7ZR 4 1
YL R Fy OEFERAICB O TSBEICKEREVA RSN, RS, HAGE L HGEERT
WBREREBODALND. DT b, FIZIXHEE HAGEROZ Iz 2 156, #aE
FAENDIFEND Fo OFFHER A2 AR ICEEGER I 2 £, HAED Fo & LTI
HERAENNELIRDTEZ L TRHENS.

B 51 FBRHERE R 2R, K5 h5, RTOFHEOMAEGHOEICBNT, —HE EVC
ZHWAZ LT, XOHEEEOFREISGINVE ISR ZERTE5 I M5, £, H
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Fig.3 Mel-cepstral distortion as a function of the number of adaptation sentences in same-
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Fig.4 Probability distribution function of each prosodic parameter.
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Fig.5 Results of subjective evaluations.
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