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ABSTRACT

In this study, envisioned a laboratory equipped with virus blocking equipment for chest X-ray examinations of
respiratory or droplet-transmitted virus-infected patients, and the material with the least deterioration in X-ray
output and image quality among the proven blocking materials that block viruses in the design process. and
experimented to find the thickness. As a result, when 1 cm of acrylic was applied, the X-ray output was reduced
by only about 3.27 % compared to the absence of the barrier material, the SNR was 40.7 and CNR was 30.9,
which was the best. The SSIM index result was analyzed as 0.891, which was analyzed to be implemented as the
most similar image compared to the original image. The barrier material applied in the research method was
objective in that it used a product approved by the Ministry of Food and Drug Safety. the results of this study
are expected to provide useful information when installing X-ray examination facilities for the diagnosis and
treatment of respiratory-related virus-infected patients in the future.
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Fig. 1. X-ray room Designs to applying virus
blocking agents.

II. MATERIAL AND METHODS
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Fig. 2. Image of radiation dose measurement
according to the shield materials.
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Fig. 3. Image of Image quality analysis according
to the shield materials.
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Fig. 4. Image of SNR measurement.
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III. RESULT
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Table 1. Table of radiation dose according to the

shield materials (Unit: mGy)
Materials ~ Non-Shield Shield gﬁgre(ﬁ/fg
1 cm 0.133 37.85
Glasses 3 cm 0.115 46.26
5 cm 0.092 57.01
1 cm 0.207 3.27
Acrylics 0.214 3 cm 0.197 7.94
5 cm 0.186 13.08
1 cm 0.196 8.41
Polyvinyl 3 cm 0.183 14.48
mat
5 cm 0.162 24.29
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Table 2. Table of SNR analysis according to the
shield materials

Material | Thickness ROI 1 ROI 2 SNR
1 cm 1704+ 3.1 | 115.6£6.1 27.9

Glasses 3 cm 172.1+7 117+6.3 273

5 cm 171.4+59 | 123.6+7.1 24.4

I cm 159.1+53 | 105.8+3.9 40.7

Acrylics 3 cm 1623 +4.8 1103+ 4 40.5
5 cm 160.1+5.2 | 106.4+4.2 38.1

1 cm 169+ 5.2 1159+5 33.8

Polyvinyl |57y | 169345 | 116452 | 325

mat
5 cm 168.4+57 | 117.8+53 31.7
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Table 3. Table of CNR analysis according to the
shield materials

Material | Thickness | ROI 1 | ROI 2 | ROI 3 | CNR
tem | ST URY | S | el
Glasses 3 cm 112# i11673 :7&05'%3 16.1
sem | Ugs | Y D5 | w7
tem | 1255 | 155 | 95 | a0
Acrylics 3 cm 11642‘% 111043 7i1§ 22.7
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Table 4. Table of SSIM index analysis according to
the shield materials

Material Thickness SSIM index

1 cm 0.742

Glasses 3 cm 0.711

5 cm 0.691

1 cm 0.891

Acrylics 3 cm 0.864

5 cm 0.821

1 cm 0.817

Polyvinyl mat 3 cm 0.811

5 cm 0.809
x 1
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lcm 3cm Scm lcm 3cm Scm lcm 3cm Scm

Materials

Fig. 6. Graph of SSIM index analysis.

IV. DISCUSSION
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