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ABSTRACT
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This work compared the bright calibration of digital radiation with signal-to-noise ratio and basic spatial
resolution according to multi frame to enable effective inspection of welding parts of structures at industrial sites.
A total of 130 images were obtained by using a "Se radiation source for flat weld test pieces and segmenting
bright calibration and multi frame prior to shooting. The study confirms that the signal-to-noise ratio improves as
the number of bright calibrations and the number of multi frame increases. The basic spatial resolution satisfied
the baseline for both radiographic images. It was confirmed that the number of signal-to-noise ratio was similar
by comparing images taken after installing lead shielding for scattering radiation. Although signal-to-noise ratio
increases as multi frame increases, it is believed that good quality digital radiographs can be obtained if
appropriate radiographic techniques are devised because exposure time of radiation affects workers' exposure and

work efficiency.
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II. MATERIAL AND METHODS
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Table 1. Specifications of Detector

Sensor Type a-Si TFT
Scintillator GOS
Total Pixel Matrix 2560 x 2048
Active Area (mm) 325.1 x 260.1

Pixel Pitch (um) 127
N/A (Static)

Frame Rate (fps)

Table 2. Specifications of Display and Computer

Display FHD (1920 x 1080)
Bright 300 cd

Contrast Ratio 1000 : 1
Speed 3 ms

Graphic Card Geforce RTX 2060 with 6GB

32 GB on board

Memory
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Fig. 1. IQI and Duplex Wire IQI placed on Weld Test
Piece.
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Fig. 2. Digital Radiography of Collimator, Weld Test
Piece and Detector.
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1. RESULT

771101] wret 2als el 7)Eo] He A
3tl 1SO 17636-2 140 HA

A AL E HRE ST BAe FATT 15
mmo| B2, Y FEAe] sHAl A (D8)]
Wz Z1el(dip)7t 20 %E dojof il o5 4

St T4 U Eq. (1) I 2o A, B A4S
Zeatel S W 7 A9 grolw, c A4 A
ofel Yebb= gholth. o] Fk AFol7t A, BoF S
= zlo|7} AAA Hh Zz2utd o] o= Fig 49}
2.

dip: 100X (A+B—2C)/(A+B) )

9400

3200 /

&000 C

%

gray value

Fig 4. Profile of Duplex Wire IQI D8.
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Fig 5. Profile area of Duplex Wire 1QI D6, D7, DS.

Table 3. Dip for Basic Spatial Resolution Verification
(Duplex wire DS8)

Multi frame Multi frame Multi frame
1(%) 5(%) 10(%)
Non Non Non
ppb " Pb py PP o P
Bright
calibration 1. 2007 2828 2576 27.05 2481 2571
Bright 2191 2122 2918 2496 2493 20.01
calibration 2.
Bright 2978 2675 23.58 2536 2638 21.28
calibration 3.
Bright 2605 2378 22.69 23.57 2391 2207
calibration 4.
Bright 3092 26.12 25.67 2224 2092 20.87
calibration 5.
Bright 355 22.68 22.88 20.87 23.51 2598
calibration 6.
Bright 2123 27.62 2255 2105 255 2263
calibration 7.
Bright 2234 2973 2466 20.18 2128 20.79
calibration 8.
Bright 2216 2394 2593 23.59 2484 21.03
calibration 9.
Bright

calibration 25 2428 235 2484 232 232
10.

SRyo] el A3, THskA i Zg 3k A
7] IA 17, Multi frame 17)9] 2% 20.07 % 2
SRy7} Bl ol Hd3 20 W A S A&
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% 60 tAY WA G4 dolE F 7HE
=& SRyFHS 9] WA 8%, Multi frame 1739 *
Aol A 29.73 % 7F SR AT 7HF W2 SRy#ES
9] 14 274, Multi frame 10782 ZA 4 20.01
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Table 4. SNR Value of Multi Frame Image according to Overlap of Bright Calibration. (to Table)

Bright 1 Bright 2 Bright 3 Bright 4 Bright 5 Bright 6 Bright 7 Bright 8 Bright 9  Bright 10
Multi 1 215 208 277 235 220 212 258 249 276 195
Multi 2 218 255 264 246 217 239 263 281 252 260
Multi 3 207 244 263 282 282 244 309 264 274 231
Multi 4 222 265 269 275 289 272 279 292 281 313
Multi 5 229 239 272 269 287 258 281 246 275 300
Multi 6 257 274 278 255 276 262 280 299 280 312
Multi 7 225 273 282 304 264 259 278 279 261 297
Multi 8 229 256 291 270 286 279 325 311 238 272
Multi 9 233 268 289 292 265 254 285 255 279 289
Multi 10 249 250 269 308 307 275 288 295 250 316
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Table 5. SNR Value of Multi Frame Image according
to Overlap of Bright Calibration. (Pb Shielding and
Non-Pb Shielding)

Multi frame Multi frame Multi frame
1 5 10
Non Non Non
pb TP pp +Pb 7 £ Pb
Bright 215 200 229 223 249 231
calibration 1.
Bright 208 223 239 252 250 260
calibration 2.
Bright 277 260 272 289 269 307
calibration 3.
Bright 235 269 269 294 308 283
calibration 4.
Bright 220 228 287 26l 307 293
calibration 5.
Bright 212 248 258 264 275 252
calibration 6.
Bright 258 272 281 283 288 293
calibration 7.
Bright 249 256 246 251 295 267
calibration 8.
Bright 250 272 280 253 276 254
calibration 9.
Bright 195 244 300 288 316 278

calibration 10.
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——miitiframe 1 —f—Phémiulti frame 1

1 2 3 a 5 E

BRIGHT CALIBRATION

Fig. 6. SNR Value of that Appears in the Image
According to Radiography Conditions. (Multi frame 1.)

Fig. 7. SNR Value of that Appears in the Image
According to Radiography Conditions. (Multi frame 5.)

BRIGHT CALIBRATION

Fig. 8. SNR Value of that Appears in the Image
according to Radiography Conditions. (Multi frame 10.)
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Fig. 9. Visual, SNR and SR, Comparison Images.
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