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Previous parallel speech synthesis models
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Pre-trained WaveNet

Inverse Autoregressive Flows
(IAFs)

Probability Density Distillation

Oord, Aaron, et al. "Parallel WaveNet: Fast High-Fidelity Speech Synthesis." International Conference on Machine Learning. 2018.
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Previous parallel speech synthesis models
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Pre-trained WaveNet

Inverse Autoregressive Flows
(IAFs)

Probability Density Distillation Power Loss
Perceptual Loss
Contrastive Loss

Frame Loss
+

Parallel sampling

Oord, Aaron, et al. "Parallel WaveNet: Fast High-Fidelity Speech Synthesis." International Conference on Machine Learning. 2018.



Our Objectives

• Simplify the training procedure for parallel sampling

• Maintain the quality of speech samples



Our Objectives

• Simplify the training procedure for parallel sampling

• Maintain the quality of speech samples

Flow-based generative models for raw audio!
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Both the transformation ,- and ,-34 are designed to be computed efficiently
à Efficient training & Parallel sampling
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Mean Opinion Scores

FloWaveNet ≥ Gaussian IAF



Sampling speed

FloWaveNet ≅ Gaussian IAF ≅ Parallel WaveNet >> Autoregressive WaveNet

1000s times faster 



Conclusion

• FloWaveNet produces high quality audio samples as well as 
previous distilled models.

• FloWaveNet synthesizes audio samples in parallel
– w/o well pre-trained WaveNet (No distillation!)

– w/o auxiliary loss terms

Demo page Code
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