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Abstract This study evaluates the convergence radiation protection performance by measuring the PSNR(peak
signal —to-noise ratio) values of the image J in the image evaluation program based on increased relative to
this exposure of radiation workers.The aim of this study was to evaluate radiation protection performance of
apron for design of it’s basic information. Method was used to PSNR of Image J program and good condition
apron was more than 27dB, the PSNR value of poor condition apron appeared to be less than 24dB. The
result is the normality were satisfied distribution and T-test values were statistically significant with p<0.001.
Results of evaluation of the performance protective apron through the more easily accessible experimental
conditions and methods in the clinical was confirmed distinctly different. in order to reduce the radiation
exposure we need to evaluate convergence protection performance and to be having a good performance apron.
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[Fig. 1] Photo of the Digital Diagnost VR X-ray
system

(Table 1) Specification of Philips Digital Diagnost

VR

Classification Unit Value

Pixel pitch um 143
Pixels 3,121x3,121

Total array (mm) (446x446)
Image readout time Ms 1,270
X-ray generator voltage range kVp 40~150
X-ray system dose mR 0.1573
X-ray maximum linear dose mR 35
MTF at 1 Ip/mm % 52
DQE at 1 Ip/mm % 35
A/D conversion dynamic range bits 14
Focal Spots mm 06/1.2
Anode angle degree 13
Normal Voltage kV 150
Permanent filter(mmAl) mm 25
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2.1.1 Program

2 A4 PSNRE o] 8310 445 AFH o=
7F8}71918he], NIH(National Institutes of Health)AFol A
ek Image ] Z2 & AHE-3FATE Image | 2271
L2 FE-E A7AE]| digital image 4131 o]H]

Ao A B8 W ARgHE ZEagett
[17],[Fig. 2.
PED =)
Reference Image

Testimage [noisy image] |10001008.dcm || | Refresh

[_] Restrict to the central portion of images

l About ‘ [ Help ‘ \ Close ] l Compute l
N°) Reference..|(N°) Testimage] SNR[dB] | PSNR[dB] RMSE MAE
1)10001000.... |(1)10001001.... |22.758 |24.443 245544 184.41
1)10001000.... [(1)10001002.... [22.769 24.454 245.225 184.319
1)10001000.... |(1)10001003.... |22.842 |24.527 243.167 182.588
1)10001000.... |(1)10001004.... |22.914 24.599 241.167 181.253
1)10001000.... |(1)10001005.... |22.955 24.639 240.041 180.508
1)10001000.... |(1)10001006.... |22.929 24.613 240.763 180.955
1)10001000.... |(1)10001007.... |22.84 24.524 243.24 182.582
1)10001000.... |(1)10001008.... |22.805 |24.489 244.224 183.283

—_—

[Fig. 2] Measurement process of the PSNR
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[Fig. 3] Schematic diagram for the system geometry
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[Fig. 4] Photo of the apron for evaluation of the
protection performance. Evaluation areas
were divided with the nine sectors: upper
left, upper, upper right, left, center,
right, lower left, lower, and lower right,
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[Fig. 51 Acquired DICOM image using good
condition apron
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(Table 2) Measured MSE and PSNR results of
good condition apron

(Table 3) Measured MSE and PSNR results of
poor condition apron

Position N MSE P Position N pei s
Upper Left 7 18333 (207; Upper Left % 202,84 (21422)
Upper 7 186.19 (207 23) Upper 5 303.05 <213??>
Upper Right 7 1864 (207 23) Upper Right 25 2528 ?5?)
Right 7 18523 (207 ;4) Right 2% 3B (21430)
Lower Right 7 18593 (207;) Lower Right 25 34044 (213 ;
Lower 7 195,28 (207;) Lower % 34098 ff;
Lower Left 7 18605 (207 23) Lower Left % 33881 ?48
Left 7 18731 (207 25) Left % 293,82 <21432)

3.2 MEei7t 285t apron I8

Ae)7b B8k aprone] PSNR#HS 243817 9a}o]
DICOM ¥2lo & FZ3te] 4d-& E53rHFig. 6l
)7} B33t apron 252 A4S 58 3 Image |
Z2aYS AHEste] PSNREHS 113 23} ZE 91X
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BRo PSNR#te] 2193 dBE 7F¢ v 2AHU
Upper left#-#-2 PSNR#te] 2357 dBZ 7Hd =4 4
Hdck w3k 83o RE Y Ro|A %53 aprondl
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[Fig. 6] Acquired DICOM image using poor condition
apron

A AIE SPSS Win 180 BAZZ 238 o]-&35}4
Kolmogorov-Smirnov A4S AA|s A3} P value >
0052 43 e whEate] 242 AL T-student
(t-tesH) S AA18FA ) T-student (t-test) 23} P value
<0001 2 5 2o 2 AR freofshlth
<Table 4, 5>.

(Table 4) Result of Kolmogorov—Smirnov test

Position 7 value P value
Upper Left 0.716 >0.05
Upper 0.914 >0.05
Upper Right 0.628 >0.05
Right 0.813 >0.05
Lower Right 0.711 >0.05
Lower 0.831 >0.05
Lower Left 0.633 >0.05
Left 0.728 >0.05

(Table 5) Result of T-student (t-test)

Position N Mean(SD) Z value P value
Upper Left 275 Z;E?g; 10529 <0.001
Upper 275 3;32(1)3; 12216 <0.001
Upper Right 275 Zgg?é; 10.283 <0.001
Right 275 347132(1);; 11.624 <0.001
Lower Right 275 %32(1)3 10.373 <0.001
Lower 275 gzgz(l)g; 13516 <0.001
Lower Left 275 Zgg?i; 10.566 <0.001
Left 275 347122(1)3 11.342 <0.001
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