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ABSTRACT

Noise in skull X-ray imaging is inevitable, which reduces imaging quality and diagnostic accuracy and
increases errors due to the nature of digital imaging devices. Increasing the dose can attenuate noise, but that
could lead to big problems with higher exposure dose received by patients. Thus, noise reduction algorithms are
actively being studied at low doses to solve dose problems and reduce noise at the same time. Wiener filter and
median filter have been widely used, with the disadvantages of poor noise reduction efficiency and loss of much
information about imaging boundary. The purpose of this study is to apply total variation (TV) algorithm to skull
X-ray imaging that can compensate for the problems of previous noise reduction efficiency to assess quantitatively
and compare them. For this study, skull X-ray imaging is obtained using various kVp and mAs using the skull
phantom using the X-ray device of Siemens. In addition, contrast to noise ratio (CNR) and coefficient of variation
(COV) are compared and measured when noisy image, median filter, Wiener filter and TV algorithm were applied
to each phantom imaging. Experiments showed that when TV algorithms were applied, CNR and COV
characteristics were excellent under all conditions. In conclusion, we've been able to see if we can use TV
algorithm to improve image quality and CNR could be seen to increase due to the decrease in noise as the
amount of increased mAs. On the other hand, COV decreased as the amount of increased mAs, and when kVp
increased, noise was reduced and the transmittance was increased, so COV was reduced.
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II. MATERIAL AND METHODS
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4.1 Coefficient of variation (COV)
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4.2 Contrast to noise ratio (CNR)
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III. RESULTS AND DISCUSSION
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Fig. 2. Result images for including various noise
reduction algorithms at fixed 12.5 mAs using (a) 65,
(b) 75, and (c) 90 kVp.
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Fig. 3. Result images for including various noise
reduction algorithms at fixed 74 kVp using (a) 8, (b)
16, and (c) 32 mAs.
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Fig. 4. The CNR result at (a) fixed mAs for various
kVp and (b) fixed kVp for various mAs.
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Fig. 5. The COV result at (a) fixed mAs for various
kVp and (b) fixed kVp for various mAs.
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