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1. 음성 합성(音聲合成, speech synthesis)

•음성합성(音聲合成, speech synthesis)

• 말뭉치(Text)에 대하여 말소리의 음파(speech wave)를 기계가 자동으로 만들어 내는 기

술, TTS(=Text-to-Speech)

• 초기에, 

• 한 사람의 말소리를 녹음하여 일정한 음성 단위로 분할한 다음, 부호를 붙여 합성기에

입력하였다가 지시에 따라 필요한 음성 단위만을 다시 합쳐 말소리를 인위로 만들어내

는 기술

• 연결합성, 단위선택합성, Diphone 합성, 도메인별 합성, 포만트합성, 조음합성, HMM

기반합성, 사인파합성

https://en.wikipedia.org/wiki/Speech_synthesis
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2. Deep learning 기반 음성합성

• WaveNet : 2016. 9. DeepMind

• A deep generative model of raw audio waveforms

• 딥러닝기반모델은음향학적특징으로터원시파형을모델링할수있다.

• 음향학적특징: 멜스케일스펙트로그램또는스펙트로그램뿐만아니라잘처리된언어학적특징

• Chr2wav : 2017 Mila(연구소)

• end-to-end model to produce raw waveform in an end-to-end method

• 2017 년초Mila (연구소)는 end-to-end 방식으로원시파형을생성하는모델인 char2wav를제안했습니

다 .

• Tacotron, VoiceLoop : 2017,Google과 Facebook

• Tacotron2 

• Google은WaveNet보코더와수정된 Tacotron아키텍처를결합하여종단간음성합성을수행하는

Tacotron2를제안

• Tacotron2는사람의목소리에접근하는고품질음성을생성할수있다.

https://en.wikipedia.org/wiki/Speech_synthesis
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3. Tacotron 2: Generating Human-like Speech from Text

• Tacotron 2: Generating Human-like Speech from Text

• Tuesday, December 19, 2017

• Posted by Jonathan Shen and Ruoming Pang, Software Engineers, on behalf of the Google 

Brain and Machine Perception Teams

• Tacotron + WaveNet,

• “Natural TTS Synthesis by Conditioning WaveNet on Mel Spectrogram Predictions”[link]

• sequence-to-sequence model optimized for TTS to map a sequence of letters to a sequence of 

features that encode the audio. 

• an 80-dimensional audio spectrogram with frames computed every 12.5 milliseconds, 

capture not only pronunciation of words, but also various subtleties of human speech, 

including volume, speed and intonation. Finally these features are converted to a 24 kHz

waveform using a WaveNet-like architecture.

https://ai.googleblog.com/2017/12/tacotron-2-generating-human-like-speech.html
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https://arxiv.org/abs/1712.05884
https://ai.googleblog.com/2017/12/tacotron-2-generating-human-like-speech.html


3. Tacotron 2(cont.)

• You can listen to some of the Tacotron 2 audio 
samples that demonstrate the results of our state-of-
the-art TTS system. In an evaluation where we asked 
human listeners to rate the naturalness of the generated 
speech, we obtained a score that was comparable to 
that of professional recordings.

While our samples sound great, there are still some 
difficult problems to be tackled. For example, our 
system has difficulties pronouncing complex words 
(such as “decorum” and “merlot”), and in extreme 
cases it can even randomly generate strange noises. 
Also, our system cannot yet generate audio in realtime. 
Furthermore, we cannot yet control the generated 
speech, such as directing it to sound happy or sad. 
Each of these is an interesting research problem on its 
own. A detailed look at Tacotron 2's model architecture. The lower half of the image describes the sequence-to-sequence model 

that maps a sequence of letters to a spectrogram. For technical details, please refer to the paper.
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https://google.github.io/tacotron/publications/tacotron2/index.html
https://google.github.io/tacotron/publications/tacotron2/demos/decorum.wav
https://google.github.io/tacotron/publications/tacotron2/demos/merlot.wav
https://arxiv.org/abs/1712.05884


4. Tacotron-2-keras (Without Wavenet vocoder) 

https://github.com/Stevel705/Tacotron-2-keras
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4.1  create_audio_dataset.py

• Data/LJSpeech-1.1/metadata.csv

• wav file => decoder_input, mel_spectro, spectro
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4.2 create_text_dataset.py

• Data/LJSpeech-1.1/metadata.csv
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4.3 train.py
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4.3 train.py
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4.4 test.py
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4.4 test.py
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4.4 test.py
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4.4 test.py

•각 Epoch별학습과정

• 예측 음성
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• 001.wav
• 102.wav
• 207.wav
• 400.wav
• 810.wav

http://www.wins.or.kr/DataPool/Board/xxxxxx/10xxxx/1096xx/109641/001.wav
http://www.wins.or.kr/DataPool/Board/xxxxxx/10xxxx/1096xx/109641/102.wav
http://www.wins.or.kr/DataPool/Board/xxxxxx/10xxxx/1096xx/109641/207.wav
http://www.wins.or.kr/DataPool/Board/xxxxxx/10xxxx/1096xx/109641/400.wav
http://www.wins.or.kr/DataPool/Board/xxxxxx/10xxxx/1096xx/109641/810.wav
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