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Study of iterative image reconstruction using compressed sensing and motion
correction

Shinohara, Hiroyuki
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We performed numerical and visual evaluation of 2D radial CS by numerical
simulation using Brainweb MRl Data Base. Three brain anatomical ROls (white matter, gray matter,
cerebrospinal fluid) of a Tl-weigthted ima?e (TIWI), T2WI and PDWI were used for numerical
evaluation. Projection of 80 spokes with linear sampling 256 pixels was used. Reconstruction was
performed by minimizing L1 norm of transformed image using wavelet transform and spatial
finite-differences, subject to data fidelity constraint. In the absence of noise, Root mean square
error (RMSE) of T1WI was in the range of 3.75 to 5.05; that of anatomical ROls was in the range of
1.54 to 10.24; those of T2WI were 8.75 to 11.65 and 4.31 to 6.99; those of PDWI were 3.44 to 4.46
and 1.34 to 3.09. Visual evaluation was performed by three radiologists on the basis of three
categories: artifact, anatomical structure, tissue contrast. Average percent score of visual
evaluation was 96% for T1WI; 74-81% for T2WI, and 81-89% for PDWI.
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Fig. 1 2D images and tissue images used in numerical
simulation. First column: T1WI; second: white matter;
third: gray matter, fourth: cerebrospina fluid.
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Fig. 2 Radial image reconstruction of T1-weighted
image using 80 projections in the absence of noise

Fig. 3 Radial image reconstruction of T2-weighted
image using 80 projections in the absence of noise

Fig. 4 Radial image reconstruction of PD-weighted
image using 80 projections in the absence of noise
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Fig. 5 Radial image reconstruction by Eq. (4) using 48
projections in the absence of noise.
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