A Practical Diffusion Path for Sampling
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How can we efficiently sample from a target distribution & knowing its score?

Background

Sampling process: Annealed Langevin Dynamics

Xep1 = X+ Iy Viog () ++/2me € ~ H(0, 1)

Prescribed path: Convolve target with a Gaussian, using increasing 4, € [0,1].
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Estimated score: Vlog u,(x) =

|
which requires drawing samples from: m(y|x) «x z(y) X N/ | y;—— ——1 )1
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X Sampling from m,(y|x) is hard (non log-concave)

X Sampling from m,(y|x) is frequent (new routine for each x)

X Estimation error of the score is big (exponential in dimension)

Our solution

Choose a Dirac proposal to simplify the convolution.
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Explicit score:  Vlog u,(x) = ——Vlogx =
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ULA, geometric path LA, dilation path
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LA ULA (dilation) === ULA (geometric)



https://l-omar-chehab.github.io

