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ABSTRACT

Recent clinical field utilizes the aluminium filter in order to reduce the low-energy photons. However, the
usage of the filter can cause adverse effect on the image quality because of the scattered dose that is generated
by X-ray hardening phenomenon. Further, usage of filter with improper thickness can be a reason of dose creep
phenomenon where unnecessary exposure is generated towards the patient. In this study, the author evaluated the
RMS and the RSD analysis in order to have a quantitative evaluation for the effect of forward scattering dose by
the filter on the image. as a result of the study, the FSR and the RSD was increased together with the increasing
of thickness of the filter. In this study the RSD means the standard deviation of the mean value is relatively size.
It can be understood that the signal-to-noise ratio decreases when the average value is taken as a signal and the
standard deviation is judged as a noise. The signal-to-noise ratio can understanding as index of resolution at
image. Based on these findings, it was quantitatively verified that there is a correlation of the image quality with
the FSR by using an additional filter. The results, a 2.5 mmAl which is as recommended by NCRP in the tube
voltage of 70 kVp or more showed the 14.6% on the RSD when the filter was not in used. these results are
considered able to be utilized as basic data for the study about the filter to improve the quality of the image.
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I. EXPERIMENTAL AND METHODS
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1. Experimental Setup
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Fig. 1. Schematic diagram of ANSI Chest phantom.
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1.2 Forward Scattering Rate
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Fig. 2. Schematic diagram of experiment set-up for
forward scattering rate.

(b) Scattering Dose
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2. Root Mean Square Analysis
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(a) Flat panel detector (b) Octave software

Fig. 3. Equipment for the experiment (a) Flat panel
detector and (b) Octave software.
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II. RESULT

1. Forward scattering rate
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Fig. 4. FSR as a function of thickness for filter.

2. Root Mean Square Analysis
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Fig. 5. RMSs for the images according to thickness of
filter in the diagnostic imaging system.
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Fig. 6. Average of pixel value (Left) and RMS value
(Right) as a function of thickness for filter.
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Fig. 7. Enterance dose as a function of thickness for
filter.
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Fig. 8. Relative standard deviation as a function of
thickness for filter.

Iv. DISCUSSION
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V. CONCLUSION

Ao g4 MEAF] ALRE Astel AUA B
9 GA7l B APt AR gl
o XA Al o B ouA FhE A
bl wWe R Edel U A

Aoltk. olo] ¥ A7 ATk ¥l

-

600



PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 10, No. 8, December 2016"

A A Qg EA AL AT 1R ARE BED 5
g Aow Azmfrt

Acknowledgement

This work was supported by International University

of korea's research fund in 2016.

Reference

[11 I H. Choi, K. T. Kim, Y. J. Heo, S. S. Kang, S.
C. Noh, B. J. Jung, S. H. Nam, J. K. Park, "The St
udy of Forward Scattering Dose according to the Thi
ckness of Filter in General Radiography", Journal of
the Korean Society of Radiology, Vol. 9, No. 7, pp.
445 - 448, 2015.

[21 J. S. Lee, C. S. Kim, "The Additional Filter and Ion
Chamber Sensor Combination Reducing Patient Dose
in Digital Chest X-ray Projection", Journal of the Ko
rean Society of Radiology, Vol. 9, No. 3, pp. 175 -
181, 2015.

[31 J. Huh, C. K. Kim, I. J. Lee, and W. S. Shin, "A s
tudy on the effect of rare earth screen Filter", Journ
al of Korean Society of radiological technology, Vol.
11, No. 1, pp. 17 - 23, 1988.

[4 J. K. Park, K. T. Kim, I. C. Yoon, I. H. Choi, H.
J. Jung, S. S. Kang, S. C. Noh, B. J. Jung, "A Stud
y on the Optimization of Exposure condition at Lum
bar projection Using Blind Test", Journal of the Kor
ean Society of Radiology, Vol. 7, No. 6, pp. 389 -
395, 2013.

[51 National Council on Radiation Protection and Measur
ements, "Medical X-ray and Gamma-ray protection f
or energies up to 10 MeV", NCRP Report no. 33, 1
968.

[61 American Association of Physicists in Medicine, “Sta
ndardized methods for measuring diagnostic x-ray ex
posures", AAPM Report no. 31, 1990.

[71 American Association of Physicists in Medicine, “Ins
trumentation requirements of diagnostic radiological p
hysicists", AAPM Report no. 60, 1998.

81 I. G. You, C. H. Lim, S. H Lee, M. K. Lee, "Perfo
rmance Measurement of Diagnostic X-Ray System",
Journal of the Korean Society of Radiology, Vol. 6,

No. 6, pp. 447 - 454, 2012.

[91 S. K. Na, S. H. Han, "A Study on the Factors of S
patial Scattered Ray Occurrence in the X-ray Radiog
raphy Room", Journal of Radiological Science and T
echnology, Vol. 32, No. 4, pp. 393 - 399, 2009.

[101 J. S. Lee, S. J. Ko, S. S. Kang, J. H. Kim, D. H.
Kim, C. S. Kim, "Quantitative Evaluation of Image
Quality using Automatic Exposure Control & Sensiti
vity in the Digital Chest Image", International Journa
1 of Contents, Vol 13, No 8, pp. 275-283, 2013.

601



The Study of Affecting Image Quality according to forward Scattering Dose used Additional Filter in Diagnostic Imaging
System

Bob0E A4S A AW AdAge B sl g AF A7

2 ¢
A QaeAE AuA e daA] 98 GEuE ADe] FHNEE olgstn k. A,
$71HE ] o] §-& Xeray EE RO Qsto] WASHE Aberadare] HAol ofF@e mA F ek £,
A A TS o §& BRolA BBaF mFo] WASE A Ax Aol ek 5 gtk o
of ¥ Aol FIHIE ALg Al XA W AALOR A% B olUA FThol whE A e
T B A WA FTE FFALL ) Aok RS L RSDS S, AT A3k

A ALG A AL§EA S whel 1)
4y AT A VxR BES 5

Tl g A aF, dFulE ZE, ANSI 99, A AbEs

602



