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ABSTRACT

The number of CT examinations is increasing, and radiation exposure is also increasing. repeated tests can
affect the lens and thyroid. In hospitals, there is a tendency to lack interest in major long-term radiation exposure
compared to the interest in increasing image information and image quality with head CT. In this study, we
analyzed the improvement of image quality by proposed method to the noisy CT images. The proposed denoising
method total variance optimization only for the impulsive noise candidate pixels. Experimental results show that
edge information is well preserved and impulse noise can be effectively removed. and worked very well for the
images according to tube voltage and rotation time. applied to the clinical setting, it can be used as the lowest
exposure condition without worrying about the image quality and it will be helpful for the CT application.
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I. INTRODUCTION
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I. MATERIAL AND METHODS
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Table 1 . Mean square error with change of kVp

and Rotation time

MES (dB)
KVP tiRn;)eta?s%ré) irﬁla]l)guet denoised image
0.5 10.01 9.87
0.6 9.98 9.86
0.7 9.97 9.85
140 0.8 9.92 9.79
0.9 9.89 9.77
1.0 9.88 9.76
0.5 10.16 10.04
0.6 10.15 10.04
0.7 10.15 10.03
120 0.8 10.08 9.97
0.9 10.07 9.96
1.0 10.05 9.95
0.5 10.26 10.16
0.6 10.25 10.15
0.7 10.24 10.14
100 0.8 10.18 10.08
0.9 10.17 10.08
1.0 10.16 10.07
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II. RESULT
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(a) In put image with gaussian noise

(b) Denoised result

Fig. 1. Denoising result on mathmatical head phantom.
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(a) In put water phantom image(120 kVp, 1.0 sec)

(b) Denoised water phantom image (120kVp, 1.0 sec)

Fig. 2. Denoising result on water phantom.
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Fig. 3. Noise result on water phantom with 100kVp.
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Fig. 4. Noise result on water phantom with 120kVp.
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Fig. 5. Noise result on water phantom with 140kVp

Iv. DISCUSSION AND CONCLUSION
FHCT Aol AA At
Bl A3 F9olE Frheha

]
A
71l s gle] €T AHEE

oli ZAFFHFL o] FEFL FAAAGE
Aol LelA Y MEA Azt BAgolo] o
3 wgjo] Wag AAGo|rhr

o 65%7}
A 7FdF 2= glar, o]#]dh kil Ao Fo =

3}7]

A

A8

SR

= A~
g = 9l

il
o r% R

=

2 Lo

[1]

[2]

[3]

[4]

[51

A euls At cTA Al Agddn

]y R o o= A
O

ol &gkl

T B
7h HaL, ole] wE Aol A%t

o 2 oX

> oo
B koo 2

ol 2

2 HANTE HaE she] A2
AApEel el 9 EHFL 50% ol

1 0=

Frerate}

g F
@)
—
£
o2
oy

do 2 o AL e

o

LN
o >~
o -
o
>,
ofo
[kl
fr
Hrl
uH
rlo
ok,
(o
o
=)
ks
)
=)
% L

_O‘

i re

o

(2

o,
N

re

e J

(=

i R oo o
i)

to &

Moo 2
fr B iy

Reference

S Choi, "Dose Reduction Method in Mammogram
System Using Noise reduction Algorithm Based on
Total Variation, Patent(Korea): 10-2012-0158747,
2012.

I. lee, "Impulse Noise Removal Using Noise
Detector and Total Variation Optimization," The
Journal of the Korea Contents Association, Vol. 6,
No. 4, pp. 11-18. 2006.

H. J. Kim, J. H. Cho, C. S. Park, "evaluation of

image quality in low tube voltage chest CT scan,"
Jouranl of radiation protection, Vol. 35, No. 4, pp.
165-141, 2010.

GangHwan Kim, KiBaek Lee, JeongHoon Kim, "The
Study on Image quality and dose when using
IRIS(Iterative Reconstruction in Image Space) and
ASIR(Adaptive Statistical iterative reconstruction),"
Journal of Korean Society of Computed Tomographic
Technology, Vol. 13, No. 1, pp. 29-37, 2011.

WonlJeong Lee, BongSeon Ahn, YoungSun Park,

710



pISSN : 1976-0620,
"J. Korean Soc. Radiol., Vol. 12, No

eISSN : 2384-0633
. 6, November 2018"

(6]

[71

[8]

[91

"Radiation Dose and Image Quality of Low-dose
Protocol in Chest CT: Comparison of Standard-dose
Protocol," Journal of Radiation Protection, Vol. 37,
No. 2, pp. 84-89, 2012.

S. Choi, "Denoising of Digital mammography images
using Wavelet Transform," Journal of the Korean
society of Radiology, Vol 7, No. 3, 181-189, 2013.

M. Y. Kim, H. S. Kim, "The Evaluation of
Radiation Dose by Exposure Method in Digital
Magnification Mammography," JRST, Vol. 35, No. 4,
pp. 293-298, 2012.

S. Obenauer, K. P. Hermann and E Grabbe, "Dose
reduction in full-field digital mammography: an
anthropomorphic breast phantom study," Br. J.
Radiol, Vol. 76, No. 907, pp. 478-482, 2003.

S. Choi, "Noise Reduction on Low tube voltage CT
Images," Journal of the Korean society of Radiology,
Vol. 11, No. 1, pp. 63-68, 2017.

71



Application of Total Variation Optimization for Reduction of Head CT Dose

b N T R AR

3 ol fe % s
i o oo % g g

m =X
Tl T
CRRAC I
) ,E.,_LEW x°
Nl Ty
AaAﬂo_LNOt
1 o Mo g
MMC_&.L ﬂﬂﬂo@w
iR R TR
T ETE
O o) L T RO <
s krEzies
z WE W ET
% O g W N
o mﬂmourmiﬂr&u_ﬂ
W TT =gy <D
—— .
z LrdeEEa
of o s * B oz a3 T
TR oL o R
GO of mnﬂrﬂrﬂ%,ﬁ»
m LR
il o A ol M B
= = i o i
W ogoﬁao@ﬂld Xmomo
= e T
B ox fo® MaoTnn
3t N I
e
ﬂﬁﬂo]%a«u
No %o <2 = T M
e T
G ﬁoée%ﬂ,ﬂ
imﬁ,ﬂﬂ T}Jl
Etczﬁo
T
ATﬁoﬂﬁrouoEmﬂ
JLXLoﬂrﬂmLmu;o
VAR S W o
. o UﬂAl R
A%é% B X
X Ve po®
TESWETTE
cCOCmTE T
= o o E

Al

07 AA

=N

S o
HRae 2
b

A}
0|

712

e
&

A7xt B2 ol



