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We investigate the between plug-and-play and diffusion model for 

inverse problem. 

• Acquiring the image 𝑥 is an inverse problem.

• Solving an inverse problem is an ill-posed one-to-many mapping 

problem. 
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Maximum a posteriori probability (MAP) estimator for inverse problem

ℎ 𝑥 = −log(𝒫𝑥(𝑥))
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Plug-and-play (PnP) & Diffusion use denoiser as prior 

(proximal operator) 

We explore the connection between PnP and diffusion model 

Proximal operator is an optimization-based image denoiser

Diffusion model Ours: Fused update of GAP and HQS for Diffusion

• PnP and Diffusion 
model share the same 
data-fidelity and 
denoising updating.

• We propose a fused 
measurement-
guidance (Generalized 
Alternating Projection 
and Half Quadratic 
Splitting) for data-
fidelity updating.

PnP Diffusion model 

We investigate the between plug-and-play and diffusion model for 

inverse problem. 

• Plug-and-play and Diffusion model share the same iterative step in 

data-fidelity and denoising 

• We proposed a hybrid data-fidelity guidance for diffusion model. 

And it has been validated effective in image compressive sensing.

Experimental Analysis

Visual experiments when incorporating hybrid data-fidelity
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