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Introduction

• Neural Vocoder – VocGAN[1]

• Improved performance over MelGAN

• Multi-scale waveform generator

• Hierarchically-nested adversarial network

• Joint conditional and unconditional objective loss (JCU)
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Background Research

Hierarchically Nested GAN[2]

• Used in image generation

• Multiple discriminators at different 
resolutions

• Backpropagates the real and paired image 
loss

• Trained end-to-end on a single stream
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Background Research - Contd

Parallel WaveGAN[3]

• Multi-resolution STFT 

loss + adversarial loss on 

the generator

• Discriminator loss on the 

discriminator

Cons

• Real time performance on 

CPU is expensive
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Background Research - Contd
MelGAN[4]

• Carefully tuned, light network

• Window based objective loss function

• Multi-scale discriminator

• Weight normalization

Cons

• Sounds metallic at times

• Network might be too light to 
learn acoustic features
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Methodology
Extension of MelGAN. Adds the following components:

• Hierarchically nested structure and loss

• JCU loss

• STFT loss
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Methodology - Contd

• The Discriminator and Generator losses are given by

𝐿𝐷 𝐺, 𝐷 = 

𝑘=0

𝐾

𝑉𝑘(𝐺, 𝐷𝑘) 𝑎𝑛𝑑 𝐿𝐺 𝐺, 𝐷 = 

𝑘=0
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• The Joint Conditional Loss is given by

𝐿𝐺
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• The feature matching loss is given by
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• The total generator loss is given by

𝐿𝐺
𝑡𝑜𝑡𝑎𝑙 𝐺,𝐷 = 𝐿𝐺

𝐽𝐶𝑈
𝐺,𝐷 + 𝛼𝐿𝐹𝑀(𝐺, 𝐷) + 𝛽𝐿𝑆𝑇𝐹𝑇(𝐺)
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Experiments and Results

Datasets and Settings

• Korean Single Speaker Speech dataset - 12,853 samples

• LJ Speech dataset - 13,100 samples

• The total lengths are 12 and 24 hours

• Trained for 3000 epochs

• Adam optimizer(learning rate = 0.0001, β1 = 0.5 and β2 = 0.9) for both 

generator and discriminator

• For multi-resolution STFT loss, three STFT losses with frame sizes of 512, 1024 

and 2048, window sizes of 240, 600 and 1200 and frame shifts of 50, 120 and 

240, respectively were applied
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Experiments and Results - Contd
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Experiments and Results - Contd
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Conclusion

• Improved stability and efficiency of learning over MelGAN

• Synthesis speed 416.6x times and 3.24x times better on GPU and CPU

Future Work

• Increase speed of inferencing on CPU
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