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b). Distortion Adaptive Inversion

Criteria (i):  Contain information 
from the input image; 
Criteria (ii): Retain the capacity 
for generating HQ images;

DDIM Inversion cannot satisfy 
Criteria (ii), due to the predict 
noise deviates from 𝒩(0, 𝐼)
We propose distortion adaptive inversion to satisfy both:

𝑥!"# = 𝛼!"#𝑓$ 𝑥! , 𝑡 + 1 − 𝛼!"# − 𝜂𝛽!"#𝜖$ 𝑥! , 𝑡
+ 𝜂𝛽!"#𝑧, 𝑧~𝒩(0, 𝐼)

c). Back Projection

Denoising Step: 𝑥%|! =
𝑥! − 1 − 𝛼!𝜖$(𝑥! , 𝑡)

𝛼!
Back Projection Step: 𝑥!'# = 𝐼 − 𝐻(𝐻 𝑥%|! + 𝐻(𝑦

Introduction

Given a known degradation operator 𝐻 and 
the low-quality image y, inverse problems 
aims to restore the high-quality image 𝑥
from 𝑦 = 𝐻𝑥 + 𝑛. Corresponding image 
restoration tasks including SR, colorization, 
deblurring, inpainting, …

What Previous Works Do: Modify the posterior sampling process, from 
𝑝 𝑥 𝑧 to 𝑝 𝑥 𝑧, 𝑦 , treat it as a conditional generation task(DDRM, DPS, 
DDNM), which requires more steps to restore.
What We Do: Not all the sampling steps are required. The early stage of 
denoising can be replaced by a specific “inversion process”
What We Achieve:
- An inversion process that preserve the layout and structure of LQ images;
- A novel method that achieve SOTA performance with fewer steps;

This work mainly focus on Zero-Shot IR 
with pretrained DM.

We propose Shortcut Sampling for Diffusion(SSD). Different 
from previous methods that initiate from noise, We 
introduce Distortion Adaptive Inversion to replace the early 
stage of denoising, along with back projection during 
denoising to force consistency.

[Task Definition]

a). Shortcut Sampling Pipeline

Ø Noiseless Image Restoration

Ø Noisy Image Restoration

Ø Quantitative Evaluation

We restrict the utilization of back projection to the middle stage to 
adapt to noisy tasks


