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Fig. 4. Algorithm of localized image reconstruction (a) PSFT signal, (b) Fresnel signal ob-
tained by signal (a), (c) interpolated Fresnel signal, (d) interpolated PSFT signal, (e) signal
with zero-data extrapolation and zero-data filling, (f) localized image reconstruction using signal
(e), (h) resolution enhanced image with amplitude correction
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Fig. 9. Results of image reconstruction using
the signal with phase variation ; (a) PSFT sig-
nal, (b) reconstructed image by Fourier trans-
form, (c) real part of reconstructed image
(phase variation), (d) localized image with sig-
nal interpolation, (e) localized image without
signal interpolation, (f) fully scanned image for
reference, (g) PSFT-PILS image (proposed)
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Fig. 10. Application to PSFT signal obtained
by 0.195T MRI; (a) PSFT signal, (b) recon-
structed image by Fourier transform, (c) real
part of reconstructed image, (d) fully scanned
image for reference, (e) PSFT-PILS image
(proposed)
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Single-signal PILS using Phase Scrambling Fourier Transform Technique
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Parallel image reconstruction using local sensitivities (PILS) accelerates magnetic resonance
(MR) scan time by using multiple receiver coils in parallel scan time. We propose a novel imaging
technique based on PILS that uses only a single set of signals. The signal obtained in phase-scram-
bling Fourier transform imaging (PSFT) can be transformed into the signal described by Fresnel
transform of the objects. The distribution of the Fresnel transform strongly reflects the distribution
of the objects, so when half the PSFT signal is filled with zero in k-space, almost half the imaging ob-
ject disappears. Thus, superimpose of image to on the other part image do not occur, even if fold-over
artifact appears in the image space in standard Fourier imaging. The proposed PSFT-PILS method
utilizes this feature and reconstructs localized images by using almost half the signal data and then
combining the localized images to build images with full field of view. We examined spatial resolution
and reconstruction error of images in terms of the phase scrambling coefficient and found resolution
comparable to that of a fully scanned image at the center and end of the image space. Experiments us-
ing signal with phase variations validate our method, which provides images with almost no aliasing
artifacts. These results indicate that PSFT-PILS can be a new MR fast scan method.
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