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ABSTRACT

Recently, magnetic resonance imaging (MRI), which can acquire images with good contrast without exposure
to radiation, has been widely used for diagnosis. However, noise that reduces the accuracy of diagnosis is
essentially generated when acquiring the MR images, and by adjusting the parameters, the noise problem can be
solved to obtain an image with excellent characteristics. Among the parameters, the number of excitation (NEX)
can acquire images with excellent characteristics without additional degradation of image characteristics. In
contrast, appropriate NEX setting is required since the scan time increases and motion artifacts may occur.
Therefore, in this study, after fixing all MRI parameters through the MRiLab simulation program, we tried to
evaluate the tendency of image characteristics according to changing NEX through quantitative evaluation of brain
T2 weighted images acquired by adjusting only NEX. To evaluate the noise level and similarity of the acquired
image, signal to noise ratio (SNR), contrast to noise ratio (CNR), root mean square error (RMSE) and peak signal
to noise ratio (PSNR) were calculated. As a result, both noise level and similarity evaluation factors showed
improved values as NEX increased, while the increasing width gradually decreased. In conclusion, we
demonstrated that an appropriate NEX setting is important because an excessively large NEX does not affect
image characteristics improvement and cause motion artifacts due to a long scan.
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Table 1. Simulation parameters for acquisition of brain
T2 weighted images

Parameters Slice thickness  Noise level NEX
Reference
image 4 mm 0 50
1,2, 3,4,5,
Acquired image 4 mm 60 10, 20, 30, 40,
50
2. A%H B}

Zkzke]  NEXE A 83}l
weighted 973E9 54 o =
AMetaal g53 JEAEERYH s9g fxe #
2199 (ROI; Region of interest) S

A FJ7HE 3Tt Fig. 12 ¥ 53 Reference

image$} ROIE A4 3 ol rh

(a) Reference image

(b) Setting ROI

Fig. 1. Acquiring of the reference image (a) and ROI
setting image (b) using MRiLab simulation program.
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III. RESULTS AND DISCUSSION
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Fig. 2. Acquired brain T2 weighted images with
changing the NEX from 1 to 5 at 1 intervals and
from 10 to 50 at 10 intervals.
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Fig. 3. Results for SNR of acquired images changing
the NEX.

50

\

\

Contrast to noise ratio (CNR)

-
=3
1

T T T T T
0 10 20 30 40 50

Number of excitation (NEX)

Fig. 4. Results for CNR of acquired images changing

the NEX.
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Fig. 5. Results for RMSE of acquired images changing

the NEX.
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Fig. 6. Results for PSNR of acquired images changing
the NEX.
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