
자연스러운한국어다중화자음성합성을위한

x-vector 기반 휴지지속시간예측

Duration-aware Pause Prediction using x-vector

for Natural Korean Multi-speaker Speech Synthesis
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관련연구
https://github.com/MontrealCorpusTools/Montreal-Forced-Aligner
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관련연구
DOI:10.1109/ISCSLP.2018.8706575
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모델

MFA Aligner

[Text]

[Speech]

𝐓𝐨𝐤𝐞𝐧𝐢𝐳𝐞𝐝 𝐈𝐧𝐩𝐮𝐭

𝐑𝐚𝐰 𝐭𝐞𝐱𝐭

𝐏𝐨𝐬𝐢𝐭𝐢𝐨𝐧 𝐨𝐟 𝐑𝐏
(𝐏𝐚𝐮𝐬𝐞 𝐏𝐫𝐨𝐛𝐚𝐛𝐢𝐥𝐢𝐭𝐲)

𝐃𝐮𝐫𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐑𝐏
(𝐏𝐚𝐮𝐬𝐞 𝐂𝐚𝐭𝐞𝐠𝐨𝐫𝐲)

졸업을 하고 모든 것을 누릴 수 있어

졸업 ##을 하고 모든 … 수 있어

0 0 1 0 … 0 1

0 0 1 0 … 0 2
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Pre-trained BERT + BiLSTM 

 BERT-base-multilingual-uncased 모델 Fine-tuning

모델

BiLSTM

BiLSTM

𝐓𝐞𝐱𝐭 𝐢𝐧𝐩𝐮𝐭

𝐇𝐢𝐝𝐝𝐞𝐧 𝐬𝐞𝐪𝐮𝐞𝐧𝐜𝐞

Text
x-vector 

speaker embedding

𝐄𝐧𝐜𝐨𝐝𝐞𝐫

𝐃𝐞𝐜𝐨𝐝𝐞𝐫

Binary logits
Categorical 

logits

𝐎𝐮𝐭𝐩𝐮𝐭

Probability Category
Output logits

Sequence output of Pre-trained LM

x-vector speaker embedding

…

BERT
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x-vector 추출모델로사전학습된 Kaldi의 'SRE16 x-vector Model 1a' 모델활용

BERT의 Hidden sequence 출력과 x-vector기반화자특징벡터연결(concatenate)

Tokenized text에기반하여각토큰별휴지발생확률과지속시간예측

모델

BiLSTM

BiLSTM

𝐓𝐞𝐱𝐭 𝐢𝐧𝐩𝐮𝐭

𝐇𝐢𝐝𝐝𝐞𝐧 𝐬𝐞𝐪𝐮𝐞𝐧𝐜𝐞

Text
x-vector 

speaker embedding

𝐄𝐧𝐜𝐨𝐝𝐞𝐫

𝐃𝐞𝐜𝐨𝐝𝐞𝐫

Binary logits
Categorical 

logits

𝐎𝐮𝐭𝐩𝐮𝐭

Probability Category
Output logits

Sequence output of Pre-trained LM

x-vector speaker embedding

…

BERT
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카테고리 0를 zero probability로추정하는것은부정확한예측결과

토큰별휴지발생확률을예측한뒤휴지지속시간예측결과에반영

모델

𝐓𝐨𝐤𝐞𝐧𝐢𝐳𝐞𝐝 𝐈𝐧𝐩𝐮𝐭

𝐏𝐚𝐮𝐬𝐞 𝐩𝐫𝐞𝐝𝐢𝐜𝐭𝐢𝐨𝐧 𝐌𝐨𝐝𝐞𝐥

𝐃𝐮𝐫𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐑𝐏
(𝐏𝐚𝐮𝐬𝐞 𝐂𝐚𝐭𝐞𝐠𝐨𝐫𝐲)

Model

졸업 ##을 하고 모든 … 수 있어

0 0 1 0 … 0 2

𝐏𝐨𝐬𝐢𝐭𝐢𝐨𝐧 𝐨𝐟 𝐑𝐏
(𝐏𝐚𝐮𝐬𝐞 𝐏𝐫𝐨𝐛𝐚𝐛𝐢𝐥𝐢𝐭𝐲)

0 0 1 0 … 0 1
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실험
https://www.aihub.or.kr/aihubdata/data/view.do?currMenu=115&topMenu=100&aihubDataSe=realm&dataSetSn=466
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실험
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실험
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실험

발화감성별휴지지속시간예측성능 발화스타일별휴지지속시간예측성능
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실험

Korean Single Speaker Speech Dataset(KSS) 

다중화자휴지지속시간예측

[Text]

[Text]

[Text]

[Text]

[Text]

Pause 
prediction 

model

TTS
Model

[Speech]

[Speech]

[Speech]

[Speech]

예측데이터에기반한합성음성생성
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실험
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[Text]

[Text]

[Text]

[Text]
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model
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[Speech]

[Speech]

[Speech]



18

결론및향후연구

[Text]

[Text]

[Text]

[Text]

[Text]

Pause 
prediction 

model [Speech]

[Speech]

[Speech]

[Speech]

TTS model

https://arxiv.org/abs/2006.04558






