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Abstract: To reduce the scanning time, magnetic resonance fingerprinting (MRF) generally performs non-Cartesian
sparse undersampling in the K-space. However, it’ s an ill-posed problem to reconstruct MRF data from the sparse K-space
data. There are severe artifacts in the reconstructed MRF data, which subsequently reduce the reconstruction accuracy of the
tissue parameters. So, it’ s necessary to utilize a variety of prior knowledge to alleviate the ill-posed nature of the MRF re-
construction problem. For this purpose, we propose a new MRF reconstruction model in which the local low-rank prior and
the Bloch manifold constraints are combined to help recovering MRF data from its highly undersampled K-space data, and
utilize the alternating direction method of multipliers (ADMM) algorithm to solve the corresponding non-convex MRF re-
construction problem. On the one hand, the local low-rank prior has powerful de-redundancy capability that can remove
aliasing artifacts. On the other hand, the MRF dictionary, which is predefined using Bloch equation, can provide fingerprint
prior for each foreseeable physiological tissue, so as to regularize the temporal manifold features of the reconstructed finger-
prints. The results of the simulation experiments show that, compared with the other iterative methods which integrate the
global low-rank prior and the Bloch manifold constraints, the proposed method has better performance on the reconstruction
accuracy of multiple tissue physiological parameters.
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