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1. Algorithm to Solve Eq. (1)
Given a degraded image y and a mapping g induced by a
pre-trained diffusion. We aim to solve the optimization ob-
jective:

z∗ = argmin
z

∥g(z)− y∥2, with x∗ = g(z∗), (1)

We adopt a similar strategy to that proposed in [1] how-
ever in contrast to [1], no specific degradation model is as-
sumed. Rather, the focus is solely on reconstructing the
original degraded image. The details of the algorithm are
provided in Algorithm 1. Similarly to [1], we set δt = 100.

Algorithm 1 Algorithm to Solve Eq. (1)
Require: Degraded image y, learning rate η, step size δt, threshold ϵ, diffusion

steps T .
Ensure: Return z̃
1: Initialize z ∼ N (0, I), x̂0 = 0
2: while ∥x̂0 − y∥ > ϵ do
3: t = T, zT = z
4: while t > 0 do
5: x̂0 = (zt −

√
1− ᾱtϵθ(zt, t))/

√
ᾱt

6: zt−δt =
√
ᾱt−δtx̂0 +

√
1− ᾱt−δt.

zt−
√

ᾱtx̂0√
1−ᾱt

7: t← t− δt
8: end while
9: z ← z − η∇z∥x̂0 − y∥
10: end while
11: return z

2. Additional Visual Comparisons
We include additional visual comparisons in Figure 1.
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Figure 1. Visual comparisons . Top: JPEG de-artifacting. Bottom: superresolution (×4).


