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Abstract : A method was developed to accurately measure signal-to-noise ratios (SNRs) in
positive and negative frequencies of magnetic resonance images (MRIs). SNR'(f) was calcu-
lated from the modulation transfer function (MTF) and the Wiener spectrum, both of which
were determined with subtracted complex images at the same phantom setting. The SNR*(f)s
in the conventional spin echo (SE) and Turbo SE which set effective echo time at the first
echo were evaluated by changing the T2 of the phantom in the frequency and phase encode
directions, SNR’s gave positive and negative spatial frequency information that was not ob-
tained with conventional methods. In this method, the influences of image nonuniformity and
unnecessary artifacts could be eliminated. Analysis of the SNR in the spatial frequency do-
main made it possible to obtain more detail on the image quality of MRL
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Fig.1 Side view of the hemispherical phantom
used for the Complex Subtraction Method to
measure MTF, WS, and SNR(f). A thin poly-
ethylene terephthalate (PET) sheet can be put
in and taken out along the guiding frame (ar-
row heads in a). The horizontal dotted lines in
(a) and (b) show slice planes. Initially, (a) a
first scan is done at optimally selected acqui-
sition parameters, and complex (real and
imaginary) slit images are obtained. Immedi-
ately, (b) the PET sheet is gently pulled out
about 20 mm so that the PET sheet and slice
plane do not intersect. After 2 min the second
scan is made under exactly the same imaging
parameters as for the first scan.
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Fig.2 (a)Measured MTFs, (b)WSs, and (c)SNR?
(f)s of C-SE and Turbo SE(ETL of 3, 7 and
15) with Complex Subtraction Method at long
and short T2 phantoms in the frequency en-
code direction. O :C-SE, O :ETL=3, A ETL
=7, [J:ETL=15(T2=365ms); ® :C-SE, @
ETL=3, & :ETL=7, B :ETL=15(T2=52ms).
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Fig.3 (a)Measured MTFs, (b)WSs, and (c)SNR?
(f)s of C-SE and Turbo SE(ETL of 3,7 and
15) with Complex Subtraction Method at long
and short T2 phantoms in the phase encode
direction. O:C-SE, O :ETL=3, A :ETL=7,
O:ETL=15(T2=365ms) ; @ : C-SE, 4 :ETL=
3,A ETL=7, B :ETL=15(T2=52ms).
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