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HTHY., mHDOT—I A7 — 3V C3DMGILIEZTTS T LT, ERMOBWIZD Tldad, i Tl
DHEETIEE UTED RVERICEIRL T %, BEROMESRZ T »FAHEE S R T. MBS I By
THTFRBE IR T (MERE 2 D v €22 BEEAETTbNRL R 7V FFEEE RN
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7 LE R T {5 > A 7 I Picture Archiving and Communication System (PACS) 75 HEhfliH L 72
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HEVRAENTVS, & SHICTCI07 TRIBHHTOIER—RIC X 2 HE T Z VWGEEET T/ < invivoF Y
A M) OERMATREMICE SR U TH D @HENFHEZ L COikh 5, ERIMMSERERHO TS >0l
EIRFIIS % T & TRO—FOHIBIMNATFEIC /5 Din vivo R A B Y OEIHEIC DN TR TN S,

Sun Nuclear Tl&SunCHECK & W5 SYEEEF A 7T b 74 —LZHLTH O, EPIDRY X MU ZH
WEEBET T UMGEEEEE A E N TV B, EPIDZEGIREY — Ve LTHWSDHRERLT, RYA
VY —)L& LTHWVA OICIZEPIDICH T 2 Hi7c a3y vy a vy, WEEEHZENT 20850 H
% ETG307TTIEIBRENT WS, AFELTIE. SunCHECKZHIIC & - CEPIDZ W23 75 VGt D
AP, FT 2 THONZEE, £REMT 2 TH A I A RIEEICDOWVTTCI0TONEICH > T
AT LIz,

AT RS E mE EA
[FFE - BE)] 20123 B IEREAXFREREFHER FLRRET
20055 6 B~ 201292 3 B IBREZER  msdiREt
2012F 4 B~ 2019F 78 #IIEMARE RBEHRYEE
20192 8 B~IR7E  Sun Nuclear (Mirion Medical) 4 >4 —7F> 3 FILtz—ILR
[&18] Z2EMERRA, EFYEL

34



At R EEPIRaH R S — 11 12:50~14:10 (2418
EPID T D#f skt

FMB A 5 — BRI
WE J|KRK KL

WES . TR BT ORI A S BERBNER O mkG B LD ER . EFICHE ORI
TW5, —J7. BE/TUCRITHES EBOMRIEAEERENSBLREDH D, YR BV TEREFOHE L2
5 TW5, 202341 American Association of Physicists in Medicine (AAPM) & D TG307 L AR— bk h3FE
I, HAENICEBOW TS BEEFBERIRERIC I 2B R 51 U dET SNz AMRTYEE
BitliAA R =+ >2023),

5O Tldelectric portal imaging device (EPID) ZFIH U7z BEMGEEICE T 2 NAD K E N T
W5, IMRTYIEEFAR 7 A RS A 2202312 38U CEPIDZ R U 7o SR EMRAT I, ZhR 0 TR 45 RO EIE
DEN e, ZEBE L TWAIMRT Bt RICHB 20 MMEEE LTHHTH S L ENTV S, fid
DEPIDZFIH U T EMREEIC B U T, HUBEIC B 2BAEDHHIC DOV T TN T E TV iz72< HPiidik
SHREREEE & U CAccurayth ORadixact (20234E~), Variantt D TrueBeam(20154E~ )33 & U'TrueBeam
STx (20134E~) D3 BEME LTS M, 4 lalidVarianl L BIC 351) 2 EPIDZ FI T U 7o 4R i Rt 1< B
B % CHINT %,

F 7z, YBETIESUN NUCLEAR#ESUnCHECK 75 v b 7 4 — L 72 20234F 1T A L, AFEEEMENC [l TR
%%, SUnCHECK'Z v + 7 #+— L3 X CEPIDZFI] U 7= fREMGEIC B9 3 BRI DWW T & iz,

REM{HBEEE mE =X

[/ - BIE] 200565 3 B BAMERFERSIIZR FFE
2008%F 4 B~ 2013 3 B EiIFREE BEREREYS—
2013F 4 B~ 2019F 3 B EUBREHE NWNEREYS—
2019F 4 B~ 2021 3 B EIAAMITE S — FRfEk
01F 4 B~RiE EiFEbEE SN AzY S —

35



SR e RSP MR S F—1I 12:50~14:10 (E2415)
EPID% JIJ\>72QA ~ Elektatt® vV =7 » 7~

el
‘B ENn k&

UEd20224E 12/ 12 Elektatt i) =77 7 Versa HDNEEHT &[RRI, AP EOMEEY 7 vy 27
TI9 T+ —LTH% TAQUAJ ZHA LTz, AQUATIZTG-1420HER T 2 QATHH O 7 — 2 A 5 U
WICZFDRYT Y a—)VERET ST ENTE, fikD=— X HbB 3% M xMachine QAZFZid % T &
WHHETH %0

EPIDIZBIE DA B TEGDRIZF TR, V=7 v 7 OFEEHLERHRE D MGEE. in
vivo dosimetryZs &, T T XGABRTIEHEMEI NS K 51 m o7z, Elektath Wit d % AQUATIZEPIDZ
WTH A OfEEEH (Output Unifomity LinacConnect) Z{75 Z &N TE S, Fiz. AQUADBMDT A k
MR ENTED, MEEIEZD Tl BEHRT A V2> 2, ST 2, e, SFEoF o 7
EEPIDIC TN % T EMAHEL 725> T 5, ZEl. D731 AU K 2 FFEQADHEE & DLl 217> T
Plzs

& 5ICElektath TIZEHQAMY 7 b =7 & L CIEPIbeam ] & [EPIgray | & JEF L T\ %, EPlbeam i,
EPIDZ (i U CHRRE D MRGENFTRE T H %o FHA L LT, QAT T Y OBNWERN T 7 b Lty v 7 v
WARECTH %72, BECH DOFERED WL THRE TS > OfE N ilGEED TRETdH %, EPlgrayld i
GreEin UisigE e — LZEPID TS % C &L TR OfEZE =21 > 79 %, invivo dosimetryA Af
HETH %, ENHEHRARPIMRT & & O @G EEEHRAR Tl BT DOQATZT T <. iBHRH DAL
BIEHPENT VD, FEBKITIETNS DQAICILEEH T /34 AMMTFILIC/RN T & THEAETE TWIRW iR
MRYTH O, BHEICY =7 v ZICHESNTOBZEPIDOEHE O X 5 AP —DHELAIEZA 5
DEIZ>TN5,

AHF EFEONBIC DV T XK DFHNCHANT 2 TETH %,

36



International Session

6 H22H (+) 17:30~18:00

#5112 (EEER@E)

E R &K HIE
(SUILEBIAE)

(1) TA study on the usefulness of nodule detection and classification
of a chest CT reading assistance system using artificial intelligence
(AD deep learning]

Dong-won Noh %4

Korea Association of Health Promotion Medi Check Reacher Institude,

Department of Radiological Science, Gachon University Graduate school

(2) TUsefulness evaluation of Laplacian filter and fast non-local means
algorithm in right coronary arteriography imagesJ
Kang-hyeon Seo &4
Department of Health Science, General Graduate School of Gachon University,

Department of Radiological Science, Gachon University

(3) IDose analysis and usefulness assessment based on the use of
Cone in digital X-ray imaging devices ]
Se-rimGu %&4&
Department of Radiology, Catholic Kwandong University International St. Mary's
Hospital

‘ UOISSSS [RUOIIRUIIU| .
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A study on the usefulness of nodule detection and
classification of a chest CT reading assistance system
using artificial intelligence (AI) deep learning

ODong-won Noh"?, Yong-ki Lee”, Sung-chul Kim®

1) Korea Association of Health Promotion Medi Check Reacher Institude
2) Department of Nuclear Medicine, Gachon Gil Hospital

3) Department of Radiological Science, Gachon University Graduate school

Purpose

When radiologists read chest CT, we plan to evaluate the usefulness and accuracy of CAD
using artificial intelligence deep learning to help radiologists improve reading efficiency and
reduce human errors through the reading assistance system

Materials and Methods

The interpretation results of 11 radiologists from 8 regional facilities (A hospital) and CAD
were analyzed for the location and size of nodules, as well as the confusion matrix of Lung-
RADS, using Cohen’s Kappa analysis.

Results

The accuracy of the position and size of the nodule is 82%, precision 82%, and recall rate
93%, and Kappa is 0.923, which is quite high. The agreement with Lung-Rads shows an
accuracy of 92%, precision of 98%, and recall rate of 48%, with a Kappa coefficient of 0.569,
indicating a high level of analysis.

Conclusion

It is believed to be very useful clinically because reading time and human error can be
reduced by using the reading assistance system to determine the nodule information in
advance, such as the size, location, and lung-RADS of the nodule.

Keywords : Computer Aided Diagnosis, Lung-RADS, MED-LungCT, Chest-CT, Deep Learning
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Usefulness evaluation of Laplacian filter and fast non-local
means algorithm in right coronary arteriography images

OKang-hyeon Seo"?, Young-jin Lee”

1) Department of Health Science, General Graduate School of Gachon University
2) Department of Radiology, Hallym Hospital

3) Department of Radiological Science, Gachon University

Abstract

In this study, we used an edge enhancement filter and a fast non-local means (FNLM)
algorithm to correct image blur and noise in right coronary arteriography images. When
the Laplacian filter was subtracted form the right coronary artery images, only the edges of
the vessels were enhanced compared to other edge enhancement filters. After applying the
FNLM algorithm with different smoothing factor conditions, the coefficient of variation (COV)
and the contrast-to-noise ratio (CNR) were measured at proximal, mid, and distal right
coronary artery sites, and the optimal condition was found to be a smoothing factor of 0.051.
Compared to the original image, we found that the COV improved by about 6.0 to 8.8 times
and the CNR improved by about 7.1 to 9.2 times when the optimised FNLM algorithm was
applied. Also, when we checked the pixel values with the profile, we found that the boundary
surface was enhanced by approximately 28%. In conclusion, when the Laplacian filter and
the optimised FNLM algorithm were used in combination, we found that the image quality
was improved by enhancement of the vessel edge, and it is expected that it can be applied
to coronary angiography to provide better medical services by enabling accurate vessel
measurement.

Purpose

In this study, we aimed to correct image blurring and noise in right coronary arteriography
by applying a boundary enhancement-based filtering method and a fast nonlocal means
(FNLM) algorithm.

Materials and Methods

We selected 20 right coronary artery images taken at the LAO angle from coronary
angiography, which are open source data shared on Zenodo, and conducted an experiment.
First, Canny edge, Sobel and Laplacian filters were applied to the right coronary images using
the MATLAB program to enhance the edges of the images and compared. The coefficient of
variation and the contrast-to-noise ratio were then calculated and averaged by changing the
smoothing factor of the FNLM algorithm to remove noise and setting the region of interest at
the proximal, mid and distal parts of the right coronary artery and optimising the conditions
based on this. Finally, we created a profile for each region and checked the pixel values to
compare the enhancement of the edges.

Results

When the Laplacian filter was applied to the image of the right coronary artery and the
image was subtracted, only the border of the vessel was enhanced compared to other filters.
After applying different conditions of the FNLM algorithm, the coefficient of variation and
the contrast-to-noise ratio were measured at each site, and the optimal condition was found
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to be a smoothing factor of 0.051. Compared to the original image, the average coefficient of
variation and contrast-to-noise ratio of the three regions were improved by about 7.8 times
and 8.4 times, respectively, when the optimised FNLM algorithm was applied. In addition,
when the proposed method was applied to the three regions of the acquired image, the
degree of edge preservation using profile-based pixel values was improved by an average of
approximately 29.3% compared to the original image.

Conclusion

When the Laplacian filter and the optimised FNLM algorithm were used together, image
quality was improved by enhancing vessel edges, and it is expected that the application
of this algorithm to coronary angiography will enable accurate vessel measurement and
improved medical care.

Key words
Laplacian filter, FNLM algorithm, Right coronary artery, Angiography, Quantitative evaluation
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Dose analysis and usefulness assessment based on the use
of Cone in digital X-ray imaging devices

Se-rim Gu, Hyeon-seong Lee, Hee-rang Won, Keun-young Huol
Department of Radiology, Catholic Kwandong University International St. Mary's Hospital

Abstract

Study objectives: This study aims to compare and evaluate the applicability of exposure
doses according to the use of cone composed of tungsten, the position of the inspector, and
the thickness change and length of tungsten to reduce exposure doses of workers during
fluoroscopy.

Purpose

In this study, we aimed to correct image blurring and noise in right coronary arteriography
by applying a boundary enhancement-based filtering method and a fast nonlocal means
(FNLM) algorithm.

Materials and Methods

The equipment used in the experiment was a digital diagnostic X-ray imaging device (HITACHI,
EXAVISTA), a dosimeter located 1m above the ground (Tracerco's T402 Surveyometer), a
dose measurement material consisting of substances equivalent to human tissue (NEMA
IEC body phantom) and tungsten (lead equivalent 0.25, 0.5mm Pb). The experiment was
conducted under fixed imaging conditions of 88 kVp and 9 mAs, and the height of the cone
was set to 5cm, 10cm, and 15cm. At the time of dose measurement, the experiment was
conducted at distances of 50cm, 100cm, and 150cm from the phantom, respectively.

Results

It was calculated by comparing the distance, thickness, and height of the cone using
Bonferroni multiple comparisons. As a result of calculating the average difference of 5 cm,
10 cm, and 15 c¢m in height of 0.25 mmPb cone respectively from the case of not using cone
at a distance of 50 cm, the values of 19.12uSv, 79.11uSv, and 96.09uSv were shown. For
a distance of 100 cm, the lead equivalent of 0.25 mmPb cone showed values of 5.42uSyv,
6.43uSv, and 9.65uSv at heights of 5 cm, 10 cm, and 15 cm, respectively. At a distance
of 150 cm, the height of the lead equivalent of 0.25 mm Pb cone is 5 cm, 10 ¢cm, and 15
cm, respectively, the values of 1.23usv, 1.91uSv, and 5.54uSv were shown. As a result of
calculating the average difference of 5cm, 10cm, and 15cm in height of 0.5mmPb cone
from the case of not using cone at a distance of 50cm, the values of 96.21uSv, 103.01uSy,
and 139.58uSv were shown. For a distance of 100cm, the lead equivalent of 0.5mmPb cone
showed values of 10.38uSv, 9.60uSv, and 11.14uSv at heights of 5cm, 10cm, and 15cm,
respectively. At a distance of 150cm, the calculated heights of 0.5mmPb cone of 5cm, 10cm,
and 15cm, respectively, the values of 4.77uSv, 5.67uSv, and 6.95uSv were shown.

Conclusion

As a result of using 15 cm of 0.5 mmPb at a distance of 50 cm, the value decreased by 51.97%,
compared to the case of not using the cone. It was confirmed that the use of the cone in the
interventional procedure using the fluoroscopy equipment is very useful in reducing the exposure
of the operator. Through this study, it is expected that it will be able to play an important role in
reducing scattering rays in portable, c-arm, and angio tests that can apply cone.

Key words : Fluoroscopy, Tungsten, Cone, Exposure doses.
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