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Partial k-space sampling is frequently used in single-shot dif-
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FIG. 1. Diagrams depicting the low-pass filler and weighting func

tion used in standard homodyne reconstruction. The data are as-
{57 sumed lo be sampled over the range a: In the abssnce
of motion, the echo is centered at k - i the low-pass filter
provides an adequate sstimate of the phase variation across the
tissus. b When the echo is shiffed due fo rotational motion, the
method does not correctly account for the phase variation across
the tissue.
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FIG. 2. Dlagrams deplicting the low-pass filter and weighting fune-

tion for the adaplive homodyne algorithm. a: In the absencs of

motion, the method reduces to the standard homodyne algorithm

(Fig. 15 b When the echo is shifted due to rotational motion, the

center and width of the low-pass filter and weighting furction adjust

ﬁasagdém%y to ensure that the phase variation across the tssus iz
orrectly estimated.

1g supine and head-first in the scanner, an axial
,i{:a was prescribed in the brain, with FOV =
1, slive thicks = 8 mm, nominal malrix size =
128 X 128, bandwidth = 250 kHz, and TR = 1000 ms.
images were acquired with a b-value of 1000 s/mu® and
f’”fﬁssi{}ws@f sitizing gradients in thres orthogonal dirss-
ons (8/1, B/L and A/P)L Other zettir
mp sampling, partial k-space acquisition with 18 over-
ans {the default value on GF scanners), and PE in the A/P
dirsction {to avoid nerve stimulation). The resulting ?ﬁf
was 69.4 ms. Each subject was asked to roll hishead g gg‘g%
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FiG. 3. Diffusion-weighted echo planar im-
ages images and the corresponding
k-space dala acquired from a healthy vol-
untesr. In each case the PE direction was
AP, and the diffusion-sensitizing gradienis
were applied In the H/L direction. Hesulis
are shown with the subject holding his
head stationary (first column), and rofling #
gently 1o the isft (second column) and right
{third column. The top row shows the im-
ages obtained with standard homodyne re-
construction (he default method on GE
scannersh, The second and third rows
show the images reconstructed retrospec-
tively with zero-padding and the adaptive
homodyne algorithm. The amplitudes of
the raw data are displayed using a joga-
rithric intensity scale.
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FIG. 4. Top row! Images of the
phantom obtained with a gradi-
ant-echo (GRE) sequence (8} and
an EPI ssquence (b). The position
of the phantom is the sams In
sach. Bottom row:  Diffusion
veighted »-gm planar imagss ime
ages and the ssrfésgzeﬁuz?%g
phase images and k-space dala
acquired with the phantom sig-
tionary {c} and rotating at pro-

gressively higher speads [def),
Due to the motion, the position of
the phantom s not identical
among the images (o-f). The FOW
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52—3;8{:8, the higher speeds were a0 h a greater

shift of the raw data and a E}r{}a«dé ning of the echo. The
s:cho-broadening reflacts the distortion-related nonlinssr-
ity of the phase shift across the image.

The rotational speed of ¢ at which the artifacts
appeared agreed with the theoretical predictions te within
the accuracy of the measurements. With a b-value of 1000
s/mm?, the gradient paramsters were & = 39.4 mT/m, By,
= 21.1ms, and A, = 27.4ms. For a 20-cm FOV (giving
ky = 80 m '], the theory pre
pear in regions of minir nal distortion at a rotational speed of
0.0132 Hz (4.75°s ). Observations showsd that at 0.010 Hz
the artifacts wers confined to the top of the phantom {Fig.
3d}, but at 6.015 Hz they he center of the phantom
(Fig. 3e]. When the phantom was rotated at similar speeds in
the opposite é;ragiizsz}, the images exhibited signal ioss, At
~0.010 Hz only the top of the phantom was affected, and at
—0.020 Hz the signal had i‘u ppeared almost completely
throughout z‘% i ta not shownl,
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