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a : An image of uniform phantom used surface coils without uniformity filtered processing. The

signal was low of central part.

b : An image of uniform phantom used surface coils with uniformity filtered processing. It was

gritty in central part.
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Fig. 2. Signal intensity in each pixel on a profile
of uniform phantom using surface coils without
uniformity filtered processing. The dispersion of
a signal on central part was remarkable.
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Fig. 3. Setting ROI in phantom for the SNR
measurement and setting ROI in the air for the
aerial noise method measurement
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Fig. 4. SNR using the subtraction method in
five ROIs show in Fig. 3 and SNR measured us-
ing the noise of the air-1 and the air-2. There
was dependence on position in phantom for
SNR. In addition, the method using a noise of
the air ROI indicated too large value.
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Fig. 5. ROI positions for the five fixed points
subtraction method

SNR

Fig. 6. SNR values in some ,/NSA at each posi-
tion using the five fixed points subtraction
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Fig. 7. SNR values for the five fixed points sub-
traction method using SENSE flex-M coil and
SENSE body coil. SNR distribution was differ-
ent by coil size.
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Fig. 8. The brain image and setting ROI using in this study. The above right is a subtraction im-

age.

Fig. 9. The abdominal image and setting ROI using in this study. The above right is a subtrac-

tion image.
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Fig. 10. Standard deviation using the phantom
subtraction method, the organization subtrac-
tion method and the same ROI method at the hu-
man brain. The organization subtraction method
showed a slightly high value than others.
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Fig. 11. Standard deviation using the phantom
subtraction method, the organization subtrac-
tion method and the same ROI method at the hu-
man abdomen. The organization subtraction
method showed a high value than others.

Fig. 12. Eight ROIs in the human abdomen us-
ing for the same ROI measurement
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Fig. 13. Standard deviation in ROI of show in
Fig. 12. Standard deviation was showed a high
value for un-uniform of signal intensity in ROI.
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Measurement of Signal-to-noise Ratio in Parallel MR Imaging
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Recently, parallel magnetic resonance (MR) imaging with arrays of receiver coils, such as sensitiv-
ity encoding (SENSE), was widely used. However, parallel MR imaging reconstruction does not per-
mit use of conventional methods for determining image signal-to-noise ratio (SNR), such as the un-
folding process and use of uniformity filters. Therefore, some novel methods have been reported. We
researched accurate measurement of image noise for parallel MR imaging.

To evaluate SNR using phantoms, we recommend the 5-fixed-points subtraction method, which al-
lows simple SNR mapping of imaging area and can be used to compare imaging techniques.

For clinical imaging, we suggest the same region-of-interest (ROI) method, which tends to un-
derestimate but enables acquisition of stable numerical SNR value using ROIs of suitable position and

size.
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