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Improving Image Quality of MRI using Frequency Filter
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Image reconstruction of Inverse Fourier Transform after Frequency Domain Data is filtered
applies to Image signal acquired from MR. There are various kinds of image processing
techniques; image preprocessing, image reconstruction, image compression, image restoration,
image mixture, noise and artifact elimination, and image quality improvement. In this paper,
optimum filter applicable to diagnosis in clinic by comparing and analyzing the characteristics of
the filter will be explained. Fermi-Dirac filter will improve the image quality better than the
previous MR image.
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a2 1, Pathway of MR image acquisition.
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2l 2. Frequency characteristic of k—space
in MRI,
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a2 3. Acquired MRI conducted of FFT after
LPF and HPF applied to ROl of
k—space.
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12 4. Acquired MRI in case of applied to
rectangular and gaussian window in
RO! of k—space.
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72l 6. Generation of phantom image mixed
with truncation artifact in MRI
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a8 7. Acquired MRI applied to various
filters in generated phantom image
mixed with truncation artifact: (a)
original (b) Butterworth (c)
Chebyshev (d) inverse Chebyshev
(e) Elliptic, (f) Fermi—Dirac filter.
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121 8, Differenced images between generated
phantom image mixed truncation
artifact and acquired images applied
to various filters: (a) Butterworth filter
(b) Chebyshev filter (c) inverse
Chebyshev filter (d) Elliptic filter (e)
Fermi-Dirac filter
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18 9. Frequency response of modified
Fermi—Dvoirac filter
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10, Partitioned ROIs of phantom

image for comparing SNR.

¥ 3. Comparison resuit of SNR between before
and after applied to modified Fermi-Dirac

filter
ROl 1 0.0069 0.0166 0.0064 0.0259
ROI 2 0.0069 0.0166 0.0064 0.0259
RO! 3 0.0069 0.0166 0.0064 0.0259
RO! 4 0.0069 0.0166 0.0064 0.0259
RO 5 1140.3 0.0405 1373.2 0.0453
SNR 165260 214560
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H 4. Comparison result of SNR between before
and after applied to modified Fermi-Dirac
filter in real phantom image
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SNR 11.0677 12,4132
Ratio 10.3892%
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22! 11, (a) Original Image, (b) Fermi—Dirac
Filtered Image
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