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Table 1 Analysis of CT values in the Pons and Vermis regions in the group (QDS+) with using the quantum denoising system

(QDS) and the group (QDS-) without using the QDS

A Group B Group
Group Yol
QDS () QDS (+)
Pons 31.7242.51 31,95+2.35 0.651
Vermis 37.9612.83 37.9242.86 0.941

Table 2 Analysis of noise values in the Pons and Vermis regions in the group (QDS+) with using the quantum denoising
system (QDS) and the group (QDS-) without using the QDS

A Group B Group
Group P
QDS () QDS (+)
Pons 6.92+0.98 5.41%1.05 0.000
Vermis 6.72+0.90 5.28%0.73 0.000

Table 3 Analysis of SNR values in the Pons and Vermis regions in the group (QDS+) with using the quantum denoising
system (QDS) and the group (QDS-) without using the QDS

A Group B Group
Group P
QDS () QDS (+)
Pons 5.21%1.28 7.2812.56 0.000
Vermis 6.23%1.49 8.6313.04 0.000
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Table 4 Analysis of CNR values in the Pons and Vermis regions in the group (QDS+) with using the quantum denoising

system (QDS) and the group (QDS-) without using the QDS
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QDS (+)

CNR 1.01%0.38

1.3540.68

0.005

270 v A3} SNREE PonsH-53}t Vermis £
H HE QDS(HE Z83E IFolA BAKCRE FolsH
=7 YR TH(p<0.05).

=
=
I

3. CNR &4

QDS(H)E AE3HA] &2 54 Pons?} VermisH-H
o] CNRZ 1,01£0,38%2 Z74=leH, QDS(HE 283t
12| A] Pons®} VermisH-5-9] CNRL 1,35+0,682 Z4
= %cH(Table 4), (Fig. 3). ¥ g9 v]al A3}, CNRgE
2 QDS(HE H83t TFA SAZCE FootA =4
RS TH(p<0.05).

v. 11 &

2T AEES A 71719 BRI ez Qs YRS Al
Ztol B webron, g dA] Fie wol FIEA
71oll CTHARE Felatoll A g2 vlg-& ARSI 3l
[8-9]. 11 % Y] CTHAR= T2 AARRL ¢ &8 ML)
5ol 87EH, ¥ Hghs ddshet] QoA AHorE
° _

shieta) Rolol WS neid duelE
2 Agslol WA AL QL A 5 o
[10-12), @A) CTRAR: Fael5a A7y gae] wes
Q5] Baksol FHE YL ASTORA PAL] Forw
2 U8 o1 ek, olol B ela)Y] BNES A

(Quantum Denoising System) &118]&2 & A5Lof H-&
sto] A= A4S QDS Yale|EE AFEHES
7171014 A 3] A = AS

7= 98 gith 75 WO R Sofo|A T AA
Z7k3te] XY H A 57k

o= AL ZHZ JE 3

2t & <= ok QDS YarElEE 7leR s

d
i

3.0

2,507

.00

CHNR
2

0.007

I

QDS (4

aps (#)

Fig. 3 Analysis of the image CNR by Groups

=
=

S
=

Ao R oA Ao 7H7F Qe 945 &
= ASATH13-15].
o

Atoll= = CTHAR Al QDS Earels2 285t

R E
o

%

o O

=

g 4ol che] Qropiinat s,

Foll A o) ZFE PonsH-E37} Vermis F85 2

5+ QDS(+)E A3 15F(B Group) oA FAZCE {9
SHA YA VeIt SNREEE PonsHE3} Vermis & &
5 QDS(H)E A-83F T1F(B Group) oA EAFLE §9
SHA A ekttt CNREE E3E, QDS(HE 483 1F
(B Group)ollAl EAH o= [oltA =7 ettt
A 7EA7} Sl A2 mol=7F Aow, AT of
SH7F 2 FAolZtal & 4= Stk wEbA] | CTHAR Al

QDS &1
Aol ke 4 ko
Q1) Aol WA Ashgle] ol
o= QDS darE]|FefAl 270
A o|ZRE HeHo=z
3 EXolgta & 4= A
= A7 A Q
of Q= 7t o] BelHe
= ook 2918 o
¥ "art g Ao A

592 Journal of Radiological Science and Technology Vol. 40, No. 4, 2017

i

2

2

5

e
° 8

ﬁ

d
ol
)
I

:
N
b
o
il

d

=)
20
2

X
re
o
%
—~
M
ol
olr
i

Jo
D)

o T} 7]7]ef Sk
ZAkE olth, F30]
2o 4831l AT



v AFHDSAN Al FRESA] 2aelEe A

2

2ol ulagrt

CTEAF A QDS LaeEe Agatt
gAFe] tmo] % gk B A1E o) ZHGHI(SNR), THEE o
HIONR)Z % B W44 Aol A2t gake 25

17

)

1

AR =
B AT 20178HE S B hEkL H] 4|2
ofgt A

REFERENCES

[1] Lim CH, Cho JK, Lee MK, A Study on Radiation Dose
in Computed Tomographic Examinations, J Radiological
Science and Technology, 2007;30(4):381—389.

[2] Kim IO, Diagnostic Imaging in Pediatric Central
Nervous System, J Korean Pediatric Association,
1996;39(17):885—888.

[3] Lee CH, Goo M, Ye HJ, Radiation dose modulation
techniques in the multi detector CT era from basics
to practice, RadioGraphics, 2008;28(2):1451—-1459,

[4] Smith AB, Dillon WP, Lau BC, Radiation dose reduc—
tion strategy for CT Protocols: successful im-—
plementation in neuro radiology section, Radiology.
2008;247(2):499-5086,

[5] Jang HC, Kim KK, Cho JH, Seo JM, Lee HK,
Evaluation of Image Noise and Radiation Dose
Analysis In Brain CT Using ASIR, J Korean Society
of Radiology. 2012;6(5):357—363,

[6] Ko YH, Kwon DC, Kim KK, Textbook of Computed
Tomography, Chung—gu Publishing; 2017,

[7] Jeong WC, Lee GS, Kang HK, Lee SH, Kim CN, Kim

KW, Study on the influence of kVp for Metal Artifact
in the Brain CTA Scan, J Korean Society of Computed
Tomographic Technology, 2013;15(1):181-189.

[8] Smith BR, Lipson J, Marcus R, et al, Radiation dose
associated with common computed tomography ex—
aminations and associated lifetime attributable risk
of cancer, Arch Intern Med. 2009:;169(22):2079—
2086,

[9] MEDPAC, A Data Book, Healthcare Spending and the
Medicare Program, Medicare Advisory Commission,
2013,

[10] Payne JT, CT radiation dose and image Quality,

Radiol Clin North Am, 2005;43(6):953—-962,

[11] Hsieh J, Computed tomography: Principles, design,
artifacts and recent advances, SPIE, 2009

[12] Dougeni E, Faulkner K, Panayiotakis G, A review
of Patient dose and optimisation methods in adult
and pediatric CT scanning, Eur J Radiol, 2011;81(4):
665—683.

[13] Okumura M, Ota T, Tsukagoshi S, et al, New method
of evaluating edge—preserving adaptive filters for
CT. digital phantom method. Nippon Hoshasen
Gijutsu Gakkai Zasshi, 2006;62(7):971-978,

[14] Sasaki T, Sasaki M, Hanari T, et al, Improvement
in image quality of noncontrast head images in
MDCT by volume helical scanning with a three di—
mensional denoising filter, Radiat Med, 2007;25:
368—-372,

[15] Eiji N, Katsuhiro I, Izumi O, et al, Development
of a Noise Reduction Filter Algorithm for Pediatric
Body Images in Multidetector CT, J of Digital
Imaging, 2010;23(6):806—818,

[16] Miwa O, Takamasa O, Kazuhisa K, et al, Effect of
Edge—Preserving Adaptive Image Filter on Low—
Contrast Detectability in CT systems:Application of
Roc Analysis, International Journal of Biomedical
Imaging, 2008;1-7,

b s)EgE 20179 A404 A4E 593



uh 7|2 388} Vol, 40, No, 4, 2017

*Abstract

Comparative Evaluation of Images after Applying Quantum Denoising System
Algorithm to Brain Computed Tomography

Cho Pyong-Kon

Department of Radiological Science, Daegu Catholic University

The objective of this study was to evaluate the enhancement effects of the quantum denoising system
(QDS) on brain CT images, This retrospective study was conducted with 45 adults who visited G
Radiology located in Gyungbuk for having brain CT tests between Jul 2017 and Oct 2017 after receiving
consents, Subjects were divided into a control group (A group; no QDS(-) application during the brain CT
test) and a treatment group (B Group; QDS(+) application during the brain CT test).

The following conclusions were obtained from the study. The noise values at the Pons part and the Vermis
part were significantly (p€0.05) lower in B Group (Pons=5.41%1.05 HU; Vermis=5.2840,73HU) than A Group
(Pons=06,92+0,98HU; Vermis=0,72). The SNR values at the Pons part and the Vermis part were significantly (¢0.05)
higher in B Group (Pons=7,28+2 56; Vermis=8,6313.04) than A Group (Pons=5,21+1,28; Vermis=6,23+1,49).

In conclusion, the results of this study suggested that the application of QDS to the brain CT test
would enhance the signal to noise ratio (SNR) and the contrast to noise ratio (CNR) to provide an image
more appropriate for diagnosis.

Key Words : Computed Tomography, Brain, Noise, Signal to Noise Ratio, Contrast to Noise Ratio
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