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Fast Magnetic Resonance Imaging Technology for Time-Series Image Diagnosis
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To expand the range of applicability of magnetic resonance imaging (MRI) tests, the Toshiba Group is engaged in the development of a time-series
imaging technology with the aim of achieving double the acquisition speed compared with the conventional parallel imaging (Pl) method. Although the
PI method, which is the principal method used in existing products, can provide acquired images with approximately two or three times the spatial
and/or temporal resolution through the integration of multiple coils and image processing technologies, it is not sufficient for time-series image diagnosis.
A time-series Pl method to increase the acceleration factors of Pl requires an additional time-series map scan for calibration, hindering the improvement
of imaging speed.

In order to achieve a breakthrough in this situation, we are developing a fast MRI technology that can reconstruct images using the time-series PI
method without the need for an additional time-series map scan. The resulting enhancement of the imaging speed will be useful in various areas, such

as the acquisition of cardiac images with higher resolution.
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Example of MRI system
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Examples of aliased images reconstructed from undersampling patterns
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Relationship between acquired image, coil sensitivity, and reconstructed image
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Relationship between undersampling patterns in k-t space and aliased images
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Times required for data acquisition and time-series map scan for several
acceleration factors
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Basic concept of newly developed method
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Comparison of images reconstructed by single-frame PI method, k-t method
with time-series map scan, and newly developed k-t method without time-
series map scan
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Reconstructed cine mode image acquired with acceleration factor of 4
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Reconstructed phase-shift mode image acquired with acceleration factor of 8
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