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Abstract ; Reconstruction aspects of spiral scan imaging for uhra fast magnetic resonance imaging(MRI) have been investigated with
polar and rectangular coordinates-hased reconsiructions. For the reconstruction of the spiral scan imaging, acquired data in spiral trajecto-
ry should be converted to polar or rectangular grids, where interpolation techniques are used. Various reconstruction algorithms for spiral
scan imaging are tested, and reconstrucled image qualities are compared with computed phantom. An improved reconstruction algorithm
with dc-offset correclion in projection domain is proposed, which provides the best reconstructed image quality from the simulation. Image
artifact with existing algorithms is completely removed with the proposed method.
Key words : Spiral scan imaging, Ultra fast MR Imaging, Reconstruction algorithm, Magnetic resonance imaging.
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Fig. 1. Spral scan ftrajectory in k-space. The acquired data
points are on a spiral trajectory in k-space
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Fig. 2. Puse sequence for the spiral scan imaging. In order to
acquire data in spiral trajectory, two oscilating gradient fields

are applied and FID signal is received during T'p interval
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Fig. 4. Projection data for a rectangular phantom without
dc-offset correction. Varying dc-offsets are observed in the pro-

jection data depending on the view angles
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Fig. 11. Bilinear interpolation is used for the arrangement of spi-
ral data to Cartesian grids. Four nearest data points on the spi-
ral trajectory are shown by solid circles and rectangular grids are

shown by white circles
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Fig. 12. Bilinear interpolation using the nearest 4 data points en-
closing the rectangular grid is used for the arrangement of spiral
data to rectangular grids. The Cartesian grids are shown by
white circles, and sampling points on the spiral trajectory are

shown by solid circles
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Fig. 13. Reconstructed images by various algorithms. (a}1-D
Fourier interpolation, dc-offset correction, and filtered backpro-
jection (proposed method), (b) 1-D Fourier interpolation and fil-
tered backprojection, {c) 1-D linear interpolation and filtered
backprojection, {d)biinear interpolation with 4 nearest data points
and 2-D FFT, (e) bilinear interpolation with 4 nearest data
points enclosing the rectangular grid and 2-D FFT
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