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Reference-guided Reconstruction Method for Fast Compressed Sensing MRI

Guan Chun, Zhu Qingyong
Chongqing University of Posts and Telecommunications, College of Optoelectronic Engineering, Chongqing, 400065, China

Abstract: Magnetic Resonance Imaging (MRI) has the advantages of non-radiative damage, high soft-tissue resolution and
multi direction imaging compared to CT and Ultrasound. However, the process of data acquisition is time consuming, which is
a major bottleneck of limiting its wide utilization. The compressed sensing (CS) technology is aimed to use a few non-coherent
sampled data to fast reconstruct original image in larger probability. A reference-guided fast CS-MRI reconstruction method
was proposed in the paper. Specifically, we take enough advantage of signal intensity distribution and the gradient orientation
information from the pre- collected reference image to propose two new sparsity constraints and improve the quality of
reconstruction, especially in terms of edge area. We show that the proposed method has better performances of edge-
persevering and artifacts suppression by the experiments of parametric imaging and multiple contrast datasets.
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a: Target image

c: Comparison of edge vector and edge normal vector
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Fig.1 Parametric imaging with similar anatomical structure

a: Target image
B2 Zxftk EEE st EE

Fig.2 Multi-scan experimental data

b: Reference image
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Fig.3 Reconstruction results of one—dimensional (1D)

under—sampling pattern at reduction factors of 2, 3 and 4
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Fig.4 Reconstruction results of 2D under—sampling pattern at

reduction factors of 4, 6 and 8
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