
Objective
Compare algorithms based on diffusion models for solving inverse problems with Gaussian distributions.

Conclusion • In terms of Wasserstein error, CGDM < DPS < GDM.

• DPS produces biased samples and instabilities.

• In terms of computation time, DPS < GDM < CGDM.
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t = 0

 Is given  by Tweedie’s formula and̂x 0(xt) := 𝔼(x0 ∣ xt)

The distribution  is modelled by a Gaussian  such that
p(v ∣ xt) 𝒩(A ̂x 0(xt), Cv∣t)

Study of three algorithms: How to model  ?∇xlog pt(v ∣ xt)

   ∇xlog p(v ∣ xt) = −
1
2

∇x∥v − A ̂x 0(xt)∥2
C−1

v∣t

𝔼(v ∣ xt) = A ̂x0 (xt) =
1
αt

A (xt + (1 − αt)∇xlog pt(xt)) with αt =
t

∏
s=1

(1 − βs)

DDPM iterations for sampling p0( ⋅ ∣ v)

 ∇xlog pt(xt ∣ v) = ∇xlog pt(xt)
pretrained

+ ∇xlog pt(v ∣ xt)

v = Ax0 + σn, x0 ∼ p0, σ > 0,n ∼ 𝒩(0,I)

yt−1 =
1
αt

(yt + βt ∇log pt(yt ∣ v)) + βtzt and by Bayes’ rule,

1 ≤ t ≤ T
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Study of deblurring of Gaussian textures


