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Speech Synthesis
Text-to-Speech (TTS)
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Acoustic Feature
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nVoice /47| - Concatenation Speech Synthesis
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2.1 NES - Natural End-to-end Speech Synthesis System
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1. Autoregressive B4l
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- Encoder (+ Attention) + Autoregressive Decoder
- 0]) Tacotron1, 2, Transformer-TTS



DEVIEW
2020

Sequence to Sequence &

1. Autoregressive B4l
- A|ZF £ MCH2 Acoustic FeatureE =X} Al
- Encoder (+ Attention) + Autoregressive Decoder
- 0f]) Tacotron1, 2, Transformer-TTS

2. Non-autoregressive 24l
- AR =AMOE R BRot S0 GPUE &-8ot HE %4t Its
- Feed-Forward-Transformer / Flow-based Model
- 04]) FastSpeech, Flowtron, Glow-TTS, ...
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Attention Module - 453t 3£

Acoustic Feature frames
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Attention Module - A1ljot F$

Acoustic Feature frames

0 50 100 150 200 250

Text Symbol



2.2 Acoustic Model

Attention Module

Length Robustness: LJ < 10sec
i
80 A
60 - Content-Based Tacotron
—— Location-Sensitive | Tacotron2

N
=]
1

Character Error Rate [%)]
[3*]
o

GMMv2b
DCA

200 400 600 800
12s 24s 36s 48s

1000
60s

1200 1400
72s 84s

DEVIEW
2020

Utterance Length [chars, ~secs]

Fig. 3. Utterance length robustness for models trained on the Lessac
(top) and LJ (bottom) datasets.

Battenberg, Eric, et al. "Location-relative attention mechanisms for robust long-form speech synthesis." ICASSP 2020.
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2.2 Acoustic Model
Attention Module - A1 &FX] HHH

1. 22 ?|¥H: dynamic convolution attention*,
stepwise monotonic attention**, ...

2. Attention @ At 2tX|510] HAlS)

* Battenberg, Eric, et al. "Location-relative attention mechanisms for robust long-form speech synthesis." ICASSP 2020.
** He, Mutian, Yan Deng, and Lei He. "Robust sequence-to-sequence acoustic modeling with stepwise monotonic attention for neural TTS." arXiv preprint arXiv:1906.00672 (2019).
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2.4 \Vocoder Model

Neural Vocoder

1. Autoregressive Model 3. GAN-based Model
- WaveNet, WaveRNN, ... - MelGAN, Parallel WaveGAN, ...
- WaveNet H|80| S22 TM[ 12 - &520| QEHOIX| 4=
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2. Signal Processing Hybrid 4. Flow-based Model
- LPCNet, FeatherWave, NSF, ... - Parallel WaveNet, WaveGlow, ...
- CPUOIME EH 220} w2 - GPU-friendly
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We are hiring!

https://recruit.navercorp.com/naver/job/list/developer?
searchSysComCd=&entTypeCd=&searchTxt=clova

- Front—end / Back-end J{E
- Mobile App i
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