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ABSTRACT The use of digital copies of film-based analog images and the introduction of digital
radiographic imaging systems using image plates gradually replace the non-destructive radiation-
irradiation method of Cultural Heritage. The quality of images obtained from this technique is affected
by conditions such as tube voltage, tube current, and exposure time, type of image acquisition medium,
distance of the artifacts from the image acquisition medium, and thickness of artifacts. In this study,
we evaluated the grayscale image obtained using GE’s Computed Radiograhpy (CR) imaging system,
the transmission characteristics of the X-ray source for each tree type (pine, chestnut, sawtooth oak,
ginkgo) used in wooden Cultural Heritage, and the signal-to-noise ratio (SNR) and contrast. The GE’s
CR imaging were analyzed using the Duplex wire image quality indicator, line-pair gauges.

Key Words Wood X-ray, Non-destructive testing, Computed Radiography(CR), Duplex wire image
quality indicator
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Figure 1. X-ray radiography of CR image (Cultural Heritage Conservation Science Center, 2020). (A) Goryeo Lacquered
Box. (B) Gilt-bronze shoe. (C) Deer-shaped pottery.
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Figure 3. Compare phosphor and film(Obuchowski, 2003).
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Figure 4. Definition of signal to noise ratio (SNR) (Kang
et al., 2010).
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Figure 5. Definition of X-ray image contrast (Kang et
al., 2010).
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Tube voltage Tube current - time

Pine tree/Chestnut tree

Sawtooth oak/Ginkgo

(kVp) (mAs) DW IQI (1 p/mm) DW 1QI (I p/mm)
30 (1 mA, 30 s) 11 D 14.5 11 D 14
s 60 (1 mA, 60 s) 11 D 14.5 11 D 12
60 (2 mA, 30 s) 11 D 14.5 10 D 14
120 (2 mA, 60 s) 11D 14.5 11D 14.5
30 (1 mA, 30 s) 11D 14.5 11D 12
% 60 (1 mA, 60 s) 12 D 12 10 D 12
60 (2 mA, 30 s) 11D 14 10 D 14.5
120 (2 mA, 60 s) 2D 12.5 11 D 14
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