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Inverse problems
Solving is the task of , represented as vectors 2 R given corrupted versions

2 R . Usually, this corruption process is expressed as

= A( ) + � n;

where A is the (possibly nonlinear) operator, and n is some noise, e.g. Gaussian.

(a) Image with missing data (b) Inpainted image

Figure: (Rout et al. [6])
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Background: Latent Diffusion Models (LDMs)

Figure: Latent Diffusion scheme (Source NeurIPS 2023 Tutorial)
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Some Diffusion-based inverse solvers

Figure: Blurry image

)

Figure: Denoised image
1 [8] adopts a plug-and-play method

where the prior adopted is a DM.
2 [2] adopts a Bayesian approach to compute the posterior probability

( j ) at each step of the diffusion process.
3 [6] implements some ”tricks” to adapt DPS to a
4 [3] optimizes the prompt while sampling
5 [5] optimizes the null prompt ; while sampling, exploiting the Classifier Free Guidance (CFG)

scheme
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Drawbacks of LDM-based algorithms

Current State of the Art (SOTA) LDM-based methods present the following problems:

, meaning that on average � Neural Function Evaluations (NFEs) are
needed

since methods like DPS require to compute gradients, and in the latent space, this
also involves the D and/or E : r log ( j ) ∝ r kAD(

( )
( )) � k

These two reasons prevent scalability and force to ”low” resolutions (� ).
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