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Noise Level Evaluation According to Slice Thickness Change in Magnetic
Resonance T2 Weighted Image of Multiple Sclerosis Disease

Inki Hong-Minji Park-Seong-Hyeon Kang-Youngjin Lee

Department of Radiological Science, Gachon University

Abstract Magnetic resonance imaging(MRI) uses strong magnetic field to image the cross-section of human body and has
excellent image quality with no risk of radiation exposure. Because of above-mentioned advantages, MRI has been widely
used in clinical fields. However, the noise generated in MRI degrades the quality of medical images and has a negative
effect on quick and accurate diagnosis. In particular, examining a object with a detailed structure such as brain, image
quality degradation becomes a problem for diagnosis. Therefore, in this study, we acquired T2 weighted 3D data of mul-
tiple sclerosis disease using BrainWeb simulation program, and used quantitative evaluation factors to find appropriate
slice thickness among 1, 3, 5, and 7 mm, Coefficient of variation and contrast to noise ratio were calculated to evaluate
the noise level, and root mean square error and peak signal to noise ratio were used to evaluate the similarity with the
reference image. As a result, the noise level decreased as the slice thickness increased, while the similarity decreased af-
ter 5 mm, In conclusion, as the slice thickness increases, the noise is reduced and the image quality is improved,
However, since the edge signal is lost due to overlapped signal, it is considered that selecting appropriate slice thickness
iS necessary.

Key Words : Magnetic resonance imaging, Noise level, Slice thickness, BrainWeb simulation program, Quantitative evaluation
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Table 1, The parameters for acquisition of brain T2 weighted
images

MR parameters

pulse sequence spin echo
slice thickness [mm] 1
repetition time [msec] 3000
echo time [msec] 80
flip angle [deg] 90
number of echo 1
image type magnitude
noise level [%] 20

7)
23 7 mm2| T FAE 7H T2 R MS
SitHFig. 1].

®)
Fig. 1. Acquired T2 weighted images of multiple sclerosis
disease with (a) 1, (b) 3, (c) 5, and (d) 7 mm slice thickness
using MATLAB program
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Fig. 2, Brain T2 weighted image of multiple sclerosis disease
acquired using BrainWeb simulation program with region of
interests(ROIs) for quantitative evaluation
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Fig. 3. Magnified image of lateral ventricle and lesion of
multiple sclerosis disease with (a8) 1 mm and (b) 7 mm slice
thickness
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Table 2, Results of coefficient of variation

1 mm 3 mm 5 mm 7 mm

Cov 0.0233 0.0132 0.0086 0.0041

(2) CNR

Table 32 CNRE| At 23E &= vehd Zlo|th. CNR
2 background ROI Y| 223} multiple sclerosis legion
ROIE Selol H4e TR, T S} 27kl
w2} 72.33 + 1,80, 119,97 + 4,76, 172.30 £ 12,09, 71
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Table 3, Results of contrast to noise ratio

1 mm 3 mm 5 mm 7 mm
BKG1 72.83 126,47 180.31 299.54
BKG2 72.02 118,32 167.17 239.48
BKG3 74.38 119.89 157.74 240.60
BKG4 70.06 115.19 183.97 281,38
Mean 72.33 119.97 172.30 265.25
2) 71& ATl FAE B}

wwol27} 0%el 7 & el 712 GATte] ke
£ %B71517] 915 RMSE @ PSNR 9 S7gatlct,

(1) RMSE

Table 4:= 343t RMSES #2 Wehd Zlo|H, i =
A7} Z7¥grell weh 242} of 2.20, 2,26, 3.62, 12]1 4.62
2 F7kshge,

Table 4, Results of root mean square error

1 mm 3 mm 5 mm 7 mm

RMSE 2.20 2.26 3.62 4.62
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Table 5, Results of peak signal to noise ratio
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