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Restoring blurry or incomplete images is an ill-

posed problem, with infinite solutions. The 

challenge is knowing which solution is best.

Diffusion models tackle this challenge by 

iteratively denoising an image while balancing 

both a learned prior and observed data. This 

project explores five methods for using 

pretrained diffusion models to solve inverse 

problems and compares the results.
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Key approaches to inverse problems:

(1) Maximum Likelihood – Simple to compute 

but poorly suited to ill-posed problems

(2) Maximum A Posteriori – Considers prior 

and physical model, but gives single point 

estimate (lacks detail)

(3) Posterior Sampling – Samples from 

feasible solution set, best for highly ill-

posed problems
T=100: Low noise

PSNR = 27.69

LPIPS = 0.1771

T=500: High noise

PSNR = 23.17

LPIPS = 0.3514

Score:

Prediction:

T=500:

Deconv: PSNR=20.23, LPIPS=0.213

Inpaint 1: PSNR=15.01, LPIPS=0.300

Inpaint 2: PSNR=20.80, LPIPS=0.172

Less noise: Partial reconstruction 

More noise: Hallucination

Higher annealing factor, more 

reliance on measurements

Deconv: PSNR=22.23, LPIPS=0.168

Inpaint 1: PSNR=20.96, LPIPS=0.221

Inpaint 2: PSNR=23.15, LPIPS=0.119

Deconv: PSNR=28.42, LPIPS=0.058

Inpaint 1: PSNR=15.98, LPIPS=0.234

Inpaint 2: PSNR=34.05, LPIPS=0.023

Higher scale, more reliance on 

measurements
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