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1. Generative Modeling by Estimating 

Gradients of the Data Distribution

(https://arxiv.org/abs/1907.05600)

2. Score-based generative modeling through SDEs 

(https://arxiv.org/abs/2011.13456)

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/1907.05600
https://arxiv.org/abs/2011.13456
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https://arxiv.org/abs/1907.05600

Score 
network

1. Score matching:

2. Langevin dynamics:

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/1907.05600
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https://arxiv.org/abs/1907.05600

1. Score matching:

Denoising score matching Sliced score matching

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/1907.05600
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https://arxiv.org/abs/1907.05600

Challenges

Manifold hypothesis Inaccurate score estimation

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/1907.05600


Vikram Voleti Score-based Generative Models

Generative Modeling by Estimating Gradients

6

https://arxiv.org/abs/1907.05600

Noise Conditional Score Matching (NCSM) (Training)

(from Denoising Score Matching)

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/1907.05600
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https://arxiv.org/abs/1907.05600

Challenges

Slow mixing of Langevin Dynamics

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/1907.05600
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https://arxiv.org/abs/1907.05600

Annealed Langevin Dynamics (sampling)

Draw a random prior sample.
For each (progressive lesser) noise level:

Walk through
Langevin Dynamics 

for T steps 

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/1907.05600
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https://arxiv.org/abs/1907.05600

Annealed Langevin Dynamics (sampling)

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/1907.05600
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1. Generative Modeling by Estimating Gradients of the Data 

Distribution

(https://arxiv.org/abs/1907.05600)

2. Score-based generative modeling 

through SDEs (https://arxiv.org/abs/2011.13456)

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/1907.05600
https://arxiv.org/abs/2011.13456
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https://arxiv.org/abs/2011.13456

=

continuous

Score function (Training)

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/2011.13456
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https://arxiv.org/abs/2011.13456

Annealed Langevin Dynamics (sampling)

Reverse process:

Forward (noising) process:

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/2011.13456
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https://arxiv.org/abs/2011.13456

Denoising Diffusion Probabilistic Models (DDPM)

Forward (noising) process:

https://arxiv.org/abs/2006.11239

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/2011.13456
https://arxiv.org/abs/2006.11239
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Forward (noising) process:

Reverse process:

https://arxiv.org/abs/2011.13456

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/2011.13456
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https://arxiv.org/abs/2011.13456

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/2011.13456
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https://arxiv.org/abs/2011.13456

Uniquely identifiable encoding

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/2011.13456
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https://arxiv.org/abs/2011.13456

Conditional generation

https://voletiv.github.io
https://mila.quebec/
https://arxiv.org/abs/2011.13456


Thank you!

voletiv.github.io
18

https://voletiv.github.io

