Solving Inverse Problems Using Diffusion Models as a Prior

Daniel Song, Alex Liu

Computer Science, Stanford University

Motivation

 How can we generate a set of "good" images?

 (Can we use this technique to recover the
original, clean image from a corrupted
(blurred, noisy, incomplete, etc.) image?
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Related Work

 For generating images: VAE, GAN
 Generates blurry images, loss of fine details
(VAE)
* Training instability (GAN)
 Forinverse problems: HQS, ADMM (Optimization with
regularization)
 (Gives a “single solution”
Slow convergence
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Method

pe(x | b) < pi(b | T)pi(x)
Vi logpi(xe | b) = Vi log pi(xt) + Vi logpe(b | x¢)

de = f(x,t)dt + g(t)dw
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However, ... Vi logps(b | x:) # Vi logp:(b | o)
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dex = [f(x,t) — g (t)V, log ps ()] dt + g(t)dw Approximating V. log p;(b | x;)
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SDEdit
Apply partial forward diffusion,
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Then reverse! Li—1 = L1 —

(doesn’t consider image formation model) -
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£t Single Step Denoise PSNR/LPIPS _
8 SDEdit ScoreALD DPS
Annealing Factor Scale
47 49/003 Measurement T=300 T=500 T=700 [15,20] 1.0
Inpainting 22.59/0.16 20.60/0.19 15.95/0.34 23.18/0.11 34.82/0.02
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