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Abstract

Partial Fourier (PF) MRI reconstruction faces challenges in accurately recovering missing k-space data
while preserving image details and phase consistency. To address this, we propose a score-based Sto-
chastic Differential Equation (SDE) diffusion model that integrates physical constraints to enhance
reconstruction quality. This method employs score-based SDE to train a neural network score function
using denoising score matching, serving as a prior for the data distribution. Additionally, leveraging

EIREE

NEF|I M EEL, SR MY REAEAT I B D] B #eEEE R, 2025, 14(5): 82-87.
DOI: 10.12677/aam.2025.145235


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2025.145235
https://doi.org/10.12677/aam.2025.145235
https://www.hanspub.org/

EEXL, FER

the conjugate symmetry of k-space, we introduce the Virtual Coil Concept (VCC) during the inverse
diffusion process, which extends k-space to provide additional phase encoding and physical conju-
gate symmetry constraints. This effectively restricts the generative capability of the Diffusion Model
(DM) in non-sampled regions, leading to more accurate and physically consistent reconstructions.
Experimental results demonstrate that, compared to traditional algorithms and deep supervision
methods, our approach achieves superior performance in detail preservation and phase image recon-
struction.
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Table 1. Reconstruction results of all experiments

F 1. FFASHEMERSER

Tk PSNR SSIM NMSE HFEN
POCS 36.75 (2.34) 0.870 (0.04) 0.0176 (0.007) 0.492 (0.131)
CNN 38.68 (2.71) 0.859 (0.033) 0.0147 (0.007) 0.416 (0.121)
DM 36.57 (3.03) 0.851 (0.040) 0.025 (0.017) 0.489 (0.146)
Ours 39.18 (2.43) 0.877 (0.019) 0.0129 (0.006) 0.380 (0.112)
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Figure 1. Plot of experimental results of ablation experiments
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Figure 2. Comparison experiments with other related models
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