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Diffusion model achieves SOTA results on generative tasks…
But how efficient are these models?
• Slow training brings a huge computational burden
• Slow sampling renders them not practical for real-world application

Why?: standard Gaussian prior is not efficient enough!

2

Diffusion model revolution… at what cost?

Source: https://github.com/mindslab-ai/wavegrad2

Source: Ho et al., 2020

Source: Dhariwal et al., 2021



For a conditional diffusion-based model, can we formulate a more informative prior

without incorporating additional computational or parameter complexity?

PriorGrad presents efficiency for conditional diffusion models for free!
• Introduce a data-dependent prior based on the conditional information
• Construct a conditional non-standard Gaussian prior for training & inference
• Faster training & sampling, and SOTA results on speech synthesis tasks
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PriorGrad investigates the following question
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Faster training, sampling, and smaller capacity for diffusion models, for free!

PriorGrad enables faster training!
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Faster training, sampling, and smaller capacity for diffusion models, for free!

PriorGrad enables faster sampling!
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Faster training, sampling, and smaller capacity for diffusion models, for free!

PriorGrad enables smaller model capacity!
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PriorGrad achieves the new SOTA likelihood-based vocoder

• Outperforms DiffWave (Kong et al., 2021) and flow-based models (WaveGlow, WaveFlow)



• Outperforms every well-known acoustic models (FastSpeech 2, Glow-TTS, Grad-TTS)
• High-quality sampling with just 2 inference steps
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PriorGrad achieves the new SOTA acoustic model



PriorGrad can use a simpler model to represent the reverse diffusion

PriorGrad guarantees faster convergence with the smaller condition number of the Hessian

Details in the paper!
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Theoretical benefits

, where
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Open-source: microsoft/NeuralSpeech @ GitHub
Samples: https://speechresearch.github.io/priorgrad/


