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ABSTRACT

Radiation dose to patient is unavoidable when diagnosis is carried out using X-ray. Radiation diagnosis using
dual energy X-ray was examined to verify the possibility of medical applications by SNR and image scoring. The
dual energy X-ray was realized by combining together two image plates and filter of 0.5 mm thick Cu or Al.
Under one X-ray exposure, contrast enhanced image was obtained using two images of image plates. The
enhanced image showed higher SNR and image score compared to the first image which was the image recorded
with the first image plate. The dual energy X-ray technique would be a very useful method for obtaining higher
SNR image and for realizing very low dose, and could be applied to medical applications.
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I. MATERIAL AND METHODS
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Fig. 1. Digital X-ray imaging system used in this
experiment.
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Fig. 2. Cu filter (a) and Al filter (b) are manufactured
as the same size of the IP.

Fig 3. Medical phantom of human body.
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(c) Subtraction image

(d) Enhance image

Fig. 4. The first image (a) that has passed through the phantom and second image (b) passed through the Cu
filter. The subtraction image (c) and enhance image (d) were obtained from the Image J using the first and the

second images.
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. RESULT
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Table 1. SNR for position of stone between Rib and
Rib

Items First Second  Subtraction Enhance

Al-Cu 2.66 1.05 0.88 2.76

Cu-Al 2.12 1.02 0.79 2.28
Al 3.00 1.51 1.23 3.13
Cu 2.70 1.51 1.34 3.73

Table 10|42} Zo] v 712 Aol A First G4+ S
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Table 2. SNR for position of Rib

Items First Second  Subtraction Enhance

Al-Cu 1.85 0.76 0.30 1.99

Cu-Al 1.20 1.25 1.03 1.87
Al 2.33 1.04 1.09 2.71
Cu 3.84 1.89 1.61 3.89
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Table 3. The number of stone by each observer

Items First Second  Subtraction  Enhance
Al - Cu 6 4 2 7
Cu - Al 6 5 2.5 7
Al 6 5 1 6
Cu 6 5.5 2.5 7
Table 4. The score of image
Items First Second  Subtraction = Enhance
Al - Cu 4 3.5 1 4
Cu - Al 4 3.5 1 4.5
Al 4 4 0.5 4
Cu 4 3.75 1 4.5

(b)

Fig. 5. First image (a) and enhance image (b) in Cu
and IPs combination
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V. DISCUSSION AND CONCULSION
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