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Computer simulation study on Motion correction of MRI by Three dimensional data acqu
isition
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A computer simulation study of a three dimensional (3D) motion correction techniqu
e was carried out to suppress through-plane motion artifacts in MRI. The 3D data acquisition sampled spher
ical space successively within a rectangular block that rotated around the center of k-space. Low spatial
resolution images were reconstructed with rectangular block data misaligned by 3D displacement of three tr
anslations and three rotations. Misalignments of rectangular block data were measured by correlation coeff
icient between these low spatial resolution images and one reconstructed with rectangular block data witho
ut 3D displacement. It was assumed that the object was stationary during data acquisition of the echo trai
n length (ETL) and object motion occurred only during the quiescent period between each data-sampling peri
od and the following excitation radio frequency (RF) pulse. A 3D motion correction is effective for both
in-plane and through-plane object motion in MRI.
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Fig. 1 Illustration of 2D motion correction using
blade acquisition of k-space. The number of blades was
10 and each blade was composed of 20 phase-encoded
lines having a length of 128 pixels in the present
simulation study. Blades filled in k-space with rotating
around the k-space originin radial pattern.
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Fig. 2  Schematic representation of 3D data
acquisition that samples 3D k-space within a
rectangular block filled with phase-encoded lines
(ETL). The rectangular block with 128 pixelsin height,
40 pixels in width and 40 pixels in length including
40x40 phase-encoded lines rotates around K, axis like a
precession movement and samples sphere k-space
successively. Except the first rectangular block, each
rectangular block was not correctly aligned in k-space
due to 3D displacement of three translations and three
rotations. This misalignment was corrected using a low
spatial resolution image reconstructed with the
rectangular block data.
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Fig. 3 A low spatial resolution image of
Shepp-Logan phantom reconstructed with rectangular
block data: upper row shows the reference image
reconstructed with the first rectangular block data
without 3D motion; lower row shows the floating
image misaligned by 3D displacement of three
translations and three rotations. This misalignment was
detected by correlation coefficient between the
reference image and the floating image.
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Fig. 4 A low spatial resolution image of simulated
T2-weighted image (T2WI) reconstructed with
rectangular block data: upper row shows the reference

image reconstructed with the first rectangular block
data without 3D motion; lower row shows the floating
image misaligned by 3D displacement of three
translations and three rotations. This misalignment was
detected by correlation coefficient between the
reference image and the floating image.
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Fig. 5
Shepp-Logan phantom. First row: original object of

The 3D motion-corrected images for

transverse, sagittal, and coronal plane; second row:
reconstructed image without motion correction; third
row: reconstructed image with motion correction.
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Fig. 6 The 3D motion-corrected images of T2WI.
First row: original object of transverse, sagittal, and
coronal plane; second row: reconstructed image
without motion correction; third row: reconstructed
image with motion correction.
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Fig. 7 Comparison of 3D motion-corrected image
with 2D motion-corrected image for Shepp-Logan
phantom. First row: original object; second row: 2D
motion correction; third row: 3D motion correction.
The results of transverse plane z = 45, 60, and 80 are
shown. The number of rectangular blocks was 49.

Fig8 3
2D

T2WI 3D



Fig. 8 Comparison of 3D motion-corrected image
with 2D motion-corrected image for T2WI. First row:

original object; second row: 2D motion correction;
third row: 3D motion correction. The results of
transverse plane z = 45, 60, and 80 are shown. The
number of rectangular blocks was 49.
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