Source Separation with Deep Generative Priors
Vivek Jayaram and John Thickstun Y4f PAUL G ALLEN SCHOOL

OF COMPUTER SCIENCE & ENGINEERING

Bayesian Source Separation Sampling with Langevin Dynamics

Unobserved Components: X = (Xl, . ,Xk) Smoothed prior (convolve with Gaussian): PDg (X)

Ob d Mixture: 1M
served Mixture p(m\X)pa (X)

Prior (deep generative model): X ~ D Smoothed posterior: D (X|m) —
) p(m)
Likelihood: 1. ~ N/ (Z Xi, 721) nnovation Noise: & ~ N(0, I)
1=1 Noise-Annealed Langevin Dynamics:
(m|x)p(x)

Posterior likelihood: p(X|m) = x ) = x4V, log p, (x'V|m) 4 2\/7¢,

A Robust Practical Algorithm, with a Qualitative Ablation Study

Algorlthm 1 BASIS S eparatlon Simple Gradient Gradient Ascent + Langevin Dynamics +
Noise Conditioning Noise Conditionin

Input: m € X, {0;};,,6, T
Sample x4, . .., X), ~ Umform()( )
for: < 1to L do
n; < 0-07/0%
fort=1to1 do
Sample ¢; ~ N (0, I)
ul®) « x®) 4 9,V log po, (x(*)) + 2./ME¢
x(t+1) g — g ‘m — g(x(t))]

end for
end for
Preliminary Separation Results
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Image Colorization is a corollary of our work i : o)
i“ml-

Color Image: X = (XT, Xg; Xb) l s 1-
X, T+ X, T Xp
Grayscale Image: 1Ml = A 7 ’&
3 =2l
It may be possible to adapt our work to o Y

other conditional generation problems

Preliminary Work: https://arxiv.orqg/abs/2002.07942
GitHub Repo: https://github.com/jthickstun/basis-separation
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