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The Wasserstein distance of  p and q is the minimum cost of transporting mass in 

converting the shape of a data distribution q to the shape of a data distribution p. It is also 

called Optimal Transport Cost or Earth Mover Distance.
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Forward/Noising

Reverse/Denoising

! Forward process (“noising”): corrupt the data signal into random noise

! Reverse process (“denoising”): generate data from random noise

! Train a “noise estimator” to predict the noise added at each step
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Forward/Noising

Reverse/Denoising
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! Consider the Euclidean group E(3) (translation, rotation, reflection)

! Let ! be some function 

! " is some E3 transformation, #! $%& '! are its linear representations

! Equivariant: #!(!()** + ! #!()*

! Invariant: !(,* + ! '!(,*
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! Denoising process with equivariant constraints

! The equivariant denoising process produces distributions that are 

invariant to transformations

! Increases data efficiency

! Useful in 3D objects like molecules
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! Discrete diffusion for categorical data (e.g. atom type, amino acid)
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