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ABSTRACT

This study aimed to propose a method of reducing the scan time that is more advantageous in term of image
quality by comparing and analyzing images according to the increase in the acceleration factor of the parallel
imaging and the decrease in the NEX in MRI. For this purpose, MRI was performed using a water phantom and
the acceleration factor were increased to 2, 3, 4 and 6 under the condition of the standard study. And the number
of NEX was reduced from 12 to 6, 4, 3 and 2 shortening scan time under the same conditions. To evaluate
image quality, SSIM, PSNR and RMSE were derived based on the reference image and correlation was analyzed.
As a result, compared to when the parallel imaging technique was not applied, SSIM and PSNR decreased by
about 43% and 76% as the acceleration factor was increased to 6. And the RMSE increased by about 15 times,
showing a significant change. in the correlation analysis results, SSIM (r=-0.97), PSNR (r=-0.95) and RMSE
(r=0.913) all showed high correlation (p<0.05). On the other hand, as the number of NEX decreased from 12 to
2, SSIM, PSNR decreased by about 9%, 4.6%. And RMSE increased by about 14% showing a relatively low
change. in the correlation analysis results, unlike SSIM (r=0.812) PSNR and RMSE were not correlated (p>0.05).
As a result, the scan time was shortened under same conditions, a significant deterioration in image quality
occurred when the acceleration factor increased compared to the decrease in NEX. Therefore, in order to
shortening the scan time in MRI, it is more advantageous to preserve image quality by first applying a reduction
in NEX.
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Table 1. Imaging acquisition parameter

Parameters Value
TR (ms) 500
TE (ms) 11
FOV (mm?) 250
Matrix size 512/512
Thickness (mm) 4
Slices number 1
Refocusing FA (°) 120
ETL 3
Bandwidth (Hz/PX) 257
Acceleration factor 0,2, 34,6
NEX* 12, 6, 4, 3, 2

17:07, 8:37, 5:43, 4:19, 2:55

TR : repetition Time, TE : echo time, FOV : field of view, FA : flip angle,
ETL : echo train length, NEX : number of excitations

Scan time
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Table 2. Image quality indicators and correlation according to acceleration factor.

Image quality indicators SSIM PNSR RMSE
2 0.89+0.03 22.5+2.91 20.21+7.3
3 0.83+0.03 21.75+2.48 21.77+7.67
Acceleration factor
4 0.74+0.03 11.16+1.63 71.52+10.91
6 0.57+0.03 5.23+2.3 301.25+55.24
r -0.97 -0.95 0.913
Correlation analysis
p value <0.00 <0.00 <0.00
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Table 3. Image quality indicators and correlation according to NEX.

Image quality indicators SSIM PNSR RMSE
6 0.9+0.02 27.57+6.02 13.85+12.32
4 0.87+0.02 26.64+5.76 15.09+12.93

NEX

3 0.85+0.02 26.33+5.54 15.47+13.25
2 0.81+0.02 26.29+5.76 15.77+13.67

r 0.812 0.088 -0.57

Correlation analysis
p value <0.00 0.502 0.664

Reference
(AF 0, NEX 12)

Acceleration factor 2

MEX & MEX 4

Acceleration factor 3

Acceleration factor 4

MEX 3

Acceleration factor &

MEX 2

Fig. 1. Images resulting from reduced scan time. The reduction of MRI scan time was achieved in four steps by
increasing the acceleration factor (2, 3, 4, 6) of the parallel imaging technique and reducing the NEX (6, 4, 3, 2).

IV. DISCUSSION
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