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Utilizing the Orange Platform for Enhancing Artificial Intelligence Education in the
Department of Radiological Science at Universities

Kyoungho Choi

Department of Radiological Science/Research Institute of Health Statistics,
College of Medical Sciences, Jeonju University

Abstract  Although a universally accepted definition of artificial intelligence (AI) remains elusive, the terminology has
gained widespread familiarity owing to its pervasive integration across diverse domains in our daily lives. The application
of Al in healthcare, notably in radiographic imaging, is no longer a matter of science fiction but a reality. Consequently,
Al education has emerged as an indispensable requirement for radiological technologists responsible for the field of
radiology. This paper underscores this imperative and advocates for the incorporation of Al education, using the Orange
platform in university radiology department as part of the solution. Furthermore, this paper presents a case study featur-
ing machine learning analysis using structured data on exposure doses for radiation related workers and unstructured data
consisting of X-ray data encompassing 69 COVID-19-infected cases and 25 individuals with normal findings. The empha-
sized importance of Al education for radiology professionals in this research is expected to contribute to the job stability
of radiologic practitioners in the future,

Key Words : Attificial intelligence, Machine learning, Radiological technologist, Orange platform, Exposure dose
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Fig. 1. Relationship between artificial inteligence, machine
learning, data science, and big data
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Table 1, Distribution of annual average explosive doses in 2021 year by section (man - mSv)

Dose section Radiologist Radiological technologist Nurse Collective dose
~0.1 85.86 772.47 331.76 85.86
0.1~0.2 23.55 402,59 118,56 23.55
0.2~0.3 10.87 378.45 92,73 10.87
0.3~0.4 9.45 354.52 78.05 9.45
0.4~0.5 8.59 371.14 03.49 8.59
0.5~0.6 8.94 356.53 00.3 8.94
0.6~0.7 8.53 317.55 4233 8.53
0.7~0.8 9.37 329.23 32.09 9.37
0.8~0.9 5.94 342,18 35.25 5.94
0.9~1.0 4,08 294,04 32.48 4.68
1.0~2.0 31.69 2847.35 242,05 31.69
2,0~5.0 50.87 6293.63 235.23 50.87
5.0~20.0 189.81 10295.6 170.11 189.81
20.0~50.0 0 1619.63 21.82 0
50.0~ 0 442,72 0 0
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Fig. 3. Unstructured x-ray imaging data(partial)
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Fig. 5. Analysis results using box plot(o=0.013¢0.05)
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@® Cross validation
MNumber of folds: |5
Stratified

Cross validation by feature

Ewaluation results for target | (None. show average over classes)

Model AUC  CA al Prec  Recall MCC
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Logistic Regression 1.000 1000 1000 1000 1000 1.000
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Fig. 8. Comparison of the performance of 3 supervised
learning models

sHE}-

=2 U

ot B8 A7
Al Sl $1ek 4

12

b7,

eIt 39491

e
), FAIEY Sl
gk THE AulEo] 44 B B
A= CheXNeXt HEHT7), 4%
Huq_u\] ZAnto] olo] U-Net} DenseNetol FollAl 7t
Iolct, oot g ojxfeyst

g 7jdke] =g o) A7

S-29} ulfol| digt FHl= o= ¢l
S} FEelEe] Yoo] 4

oy
rlr

(

: e
O

nﬁ

do o
o

1o

=]

1‘

o FlF F::[.

i)

|
<]

FUAIAS

AR

LIRS
%
_\ﬁ
Ll

O'_T
AEA

${23]2)
1:}: TAA0] _o_u(
(26.8%)°] 159 2 0= e}, voprt 9
5 TS Pl Sl AL B A

A5A

1 x]l:!
—

=
e

I

69.1%7} 2HA] SEe Koo M, HAMHIAIES: el
AR o] tfste] Bkl 2= Aoz ARSI ofof Hist

of A 5519 ZARIAE 7T0% A=) WAL C1EA]
52 oJulof diallA] Lt = Ao FALECE ZARIA}
7} TET 24} AP tEn R 2O vl 417] okl
Azto] E20| ufehA WAMIAREE ¢lEAlsol tisle] ozt

2024



gt HAbAEt) Q13RS 7S 4SS 93t Orange ZE o]& Al
Q= AR Kl REFERENCES
o= °§*o | celixle d/delehat ZZe) SRIA BHAMAL
o] A= Fasitt Yoyt Aelsh Hitel=e] gl & [1] Park SJ, Min DH, Kum SH, Kim SW. Analysis on arti—
of=r, ]h AMAIAIE GaFe IAA| Hek webA o] ficial intelligence education contents in 2015 revised
23k ke SEstH WAMIARESE QI Alsol tiRt S50 national curriculum, 2022 Proceeding of The Korean

st S disleld AdsAls Bl AXE 9 T2
o] 7| A5 Sof| Tk QI ogH SRERRE
HAAIANS 0] ool e L 52 A miARE
Ao}, A& & ]o}x] aom —’F‘ﬂk’ﬂ gict, st HM]'H

bl el el ot 74
st Hart o,

91'%6‘}

V.ZE

(o]

TAAHE F2UHI Alls 92 g
&5 wEs| WAL Qi) o)} $] 43} 4
Ao olFAls, wgol, AF=elElYl(Internet of Things),
ER 5O Al7Iee] AR 2 AL Qlet o] zs*’ﬂ/\ﬂ
T OlEAs 7]do] FEANSIHA A1S|, A o, 3
2 ZopollA] w=A| A= - 2Rk =L glek, M]

EENGS UlﬂH*ﬂl‘H g fAd 7=

5 YASHS ARkt /e

W APIAREAl et &

E i

aqtainge

=

o

=

SR1A A oSt HhApd et
| I's JLIH 35 APIstsiet. o714 7]
%Xl“ agolgh, WegeR

o] ofe}, °1*le 7l§~ WS HRoU WS
§ok= =2 A9 IF Al WS oufeitt, o] 2
7gollA] %ﬁ?‘i Z2 ey 0*01 "J*Zl 58 W0l
131, & ¢+l Orange 39 AM-E Aokl B
HP‘*’?‘*tﬂO]H% o]-g3t HA ARIE avfellt. 2 At &F
= ofst WapAshr SIS0 QIFAls A3t A ofHfA|
715 7IdhslEr), tiEo] st WAbAstelA] Orange 3&

71 o] O]_T'_ sife}
_]

E

p=S

83 ABA 42glo] AR v £GE F LIRS )
W Wavt gy, ol FF WA Wk

4]

(8]

Association of Computer Education, 2022;26(2):117—20.
Retrieved from https://www, riss. kr/link?id=A108310995
Moon SB, Lee WT, Heo HO, An analysis of high school
students’ perception and satisfaction with chemical
class converging artificial intelligence, 2022 Proceeding
of The Korean Association of Computer Education,
2022:26(1):113-6. Retrieved from https://www.,riss.
kr/link?id=A108019045

Lee KY, Kim JH, Artificial intelligence technology
trends and IBM Watson references in the medical
field, Korean Medical Education Review. 2016;18(2):
51—7. DOI: https://dx.doi.org/10,17496/kmer, 2016,
18.2.51

Park SH. Artificial intelligence in medicine: Beginner's
guide, Journal of the Korean Radiological Society.
2018;78(5):301—8. DOIL: http://dx. doi.org/10,3348/
jksr,2018,78.5.301

Kim SH, Hong DH, Lee JH, Kim MH. Measures to
expand role of radiological technologist in expanding
the introduction of artificial intelligence, Journal of
Radiation Industry. 2019;13(3):199—206. Retrieved
from https://www.riss. kr/link?id=A106385169

Jang HC, Analysis of the perception of radiological
technology university students about the latest tech—
nology in the era of the 4th industrial revolution,
Journal of the Korean Society of Radiology, 2022,
16(3):225—31, DOI: http://dx. doi.org/10,7742/jksr.
2022.16,3.225

Xing B, Marwala T, Implication of the forth industrial
age on higher education. The Thinker. 2017:73(3):
10-5, DOI: http://dx.doi,org/10,25073/0866—773X/87
Hong JY, Park SH, Jung YJ, Artificial intelligence
based medical imaging: An overview, Journal of
Radiological Science and Technology. 2020;43(3):
195—208, DOI: https://dx,doi,org/10,17946/JRST. 2020,
43.3.195

Lee JS. Development and understanding of deep neu—

ral networks., Information and Communications

WA 7 e 20249 A474 A4E 261



HHs

Magazine, 2016;33(10):40—8. Retrieved from https:// //doi.org/10.1016/j. jksuci. 2021,06.002

www, riss, kr/link?id=A102122846 [17] Hemlata GP. Comprehensive study of open—source
[10] Kim YM, Kang ES, Paik SH. A study on the use big data mining tools, International Journal of

of Orange platform in artificial intelligence and data Artificial Intelligence and Knowledge Discovery.

science education, 2022 Proceeding of The Korean 2016;6(1):15—8, Retrieved from https://www.resear

Association of Computer Education, 2022;26(1): chgate net/publication/322623934

213—6, Retrieved from https://www.riss. kr/link?id= [18] Kukasvadiya M, Divecha NH, Analysis of data using

A108018995 data mining tool Orange. International Journal of
[11] Lee DY, Chang HK. A study on the experience of Engineering Development and Research. 2017:5(2):

using no—code program of computer majors, Journal 1836—40. Retrieved from https://www.ijedr.org/

of Knowledge Information Technology and Systems, papers/IJEDR1702288, pdf

2021;16(5):1103—12. DAL https://dx.doi.org/10, 34163/ [19] Seo JY. Introduction to artificial intelligent., Seoul:

jkits.2021.16.5,021 Hanbit Academy Press; 2022, Retrieved from https://
[12] Jeong EH, Oh JY, Lee JY, Park HH, Application of m. hanbit, co. kr/store/books/book_view html?p co

deep learning—based nuclear medicine lung study de=B6772148484

classification model, Journal of Radiological Science [20] Korea Disease Control and Prevention Agency. 2021

and Technology. 2022;45(1):41—7. DOIL: https://dx, Report Occupational radiation exposure in diag—

doi.org/10,17946/JRST.2022.45.1.41 nostic radiology in Korea, National Dose Registry;
[13] Ahn KH, Ohm SY. A covid—19 chest X—ray reading 2022. Retrieved from https://webzine krta,or kr/

technique based on deep learning, The Journal of healthy—policy

the Convergence on Culture Technology., 2020; [21] Lim YK, Recent trend of occupational exposure to

6(4):789—95. DOL: https://dx.doi.org/10,17703/JCCT. ionizing radiation in Korea, 2015—2019, Journal of

2020.6.4.789 Radiation Protection and Research, 2021;46(4):
[14] Kim HJ, Kang MJ, Kim EJ, Na YH, Park JH, Baek 213—7. DQOI: https://dx.doi.org/10,14407/irpr. 2021,

SE, et al. Evaluation of artificial intelligence accu— 00311

racy by increasing the CNN hidden layers: Using [22] Menze BH, Jakab A, Bauer S, Kalpathy—Cramer J,

cerebral hemorrhage CT data, Journal of the Korean Farahani K, Kirby J, et al. The multimodal brain tumor

Society of Radiology. 2022:16(1):1-6, DOI: http:// image segmentation benchmark, IEEE Transactions

dx.doi.org/10,7742/jksr,2022.16.1.1 on Medical Imaging, 2014;34(10):1993—2024. DOI:
[15] Lee GJ, Lee TS. Trends in the use of artificial in— https://dx. doi.org/10,1109/TMI., 2014, 2377694

telligence in medical image analysis. Journal of the [23] Choi JH, Kim SH, Bok GS, Kim HC, Kim DS, A study

Korean Society of Radiology. 2022:16(4):453—62. on the trend of medical artificial intelligence and

DOI: http://dx.doi,org/10.7742/jksr.2022.16.4.453 the recognition of radiological technologist. Journal
[16] Santos—Pereira J, Gruenwald L, Bernardino J. Top of the Korean Society of Radiological Imaging

data mining tools for the healthcare industry. Technology. 2017;2017(1):137—45. Retrieved from

Journal of King Saud University: Computer and https://www.riss. kr/link?id=A103500704

Information Science, 2022;34:4968—82. DOI: https:

= g3 diee =]
SIS zEs TiZChetw ARMSE} / HASAH A s

262 Journal of Radiological Science

and Technology 47(4), 2024





