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Current Trends and Standardization Efforts of
Medical Artificial Intelligence on Infectious Disease Outbreaks
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« Abstract

In the midst of rapid environmental disruption caused by globalization and
climate changes, the influence and consequence of infectious disease
outbreaks have been accelerating unprecedently to become a major threat to
individual health and social well-being.

In particular, as evidenced by recent Coronavirus Disease (COVID-19)
pandemic, careful monitoring and timely intervention on infectious disease
outbreak is essential to minimize morbidity and mortality. Thus, a dire need
to develop a system to deliver rapid triage, diagnosis, and treatment arises, to
overcome current global crisis.

Since various methodologies using artificial intelligence (Al) have proven
efficient and effective in industries including healthcare, many attempts have
been made to apply Al technology to better understand current COVID-19
crisis, and develop diagnostic and interventional tools. At the same time, we
have observed the emergence of many technical pitfalls and challenges such
as reliability of the data, trustworthiness of applications, and privacy protection.
In this report, we summarized the cases of infectious disease outbreak
responses using Al—driven technology and trends of related standardization
efforts. We also investigated essential elements needed to construct the Al-
driven infectious disease response systems at the national and global level.
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Executive Summary

#® Necessity and Potentional Power of Al-based

Infectious Disease Response System

* (Conceptual Stage) Research on Al-based tools for infectious diseases outbreak
is in its infancy. However, we observe a rapidly growing body of literature with
international collaboration on research and development.

* (Necessity of Al-based Infectious Disease Response System) This collaboration
is based on the consensus that the infectious disease outbreak is one of the great
challenges that human civilization encounters now.

* (Artificial Intelligence — An Excellent Tool for Pandemic Response System)
With the enormous power to recognize characteristic patterns from complex data,
the Al-based tools provided excellent performances throughout the entire process
of infectious diseases response system in current COVID-19 crisis, including early
prediction of the disaese outbreak, development of diagnostic technology, tracking
of contacts, and the development of new therapeutic agents. In addition, Post-
COVID-19 pandemic, we anticipate the contribution of Al-based technology will
continue in advancing the national disease monitoring system and improving public
health at an individual or community level.

* (Expanding Horizon for Al-based Technologies and Applications) Al-based
technologies including time-series analysis, natural language processing, and speech
recognition are rapidly converging and developing. Continuous investment and
robust research and development plans will emerge in areas with the highest level
of commercialization and market potential, which includes clinical decision support
system, remote patient monitoring, prognosis prediction, automatized response to
disaster, contact tracing, and drug discovery research.

® Considerations on limitations of Model and

Data Privacy

* (Constraints and Limitations) We observe the regulation and restrictions on the use
of medical data for Al-based researches. May of the prediction model performances
are not very reliable, thus cannot be used in the medical field. Only few models
have reached at technical maturity, and a lot of cross—validation or external validation
results have not been published. It is essential to recognize these limitations before
developing Al-based tools.

* (Privacy and Ethics) In order to achieve the desired level of quality in all aspects
through development, not only securing and processing high—quality data, but also
resolving privacy protection and ethical issues are important.
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4 Open Multi—disciplinary Collaboration

* (Multi—disciplinary Cooperation) Multidisciplinary collaborative research efforts
involve a team consisted with clinical experts including infectious disease
specialists, artificial intelligence experts, as well as biology domain experts.

* (Innovative Approaches) Infectious disease outbreak is not confined to a single
country. International cooperation needs to be open and multi-directional to
achieve a timely response to a rapidly evolving and spreading disease. The
importance of open data, open source, and open science cannot be emphasized
more, as these open cooperation and innovative efforts will further accelerate
the evolution of the Al-based models and foster the growth of related
industries.

% The Needs to Establish the International
Standards for Artificial Intelligence-based

Development, through Global Collaboration

* (Overcoming Disparities Among Countries) A joint effort through international
collaboration is required to tackle multiple agendas for consensus, such as
reliability, standardization, interoperability, quality of the data as well as standard
for interpretation. Country-specific rules and regulations should be discussed
beforehand.

+ (Establishing an International Rapid Response System) A system that can
quickly share and utilize high-quality data is needed, and an open global
repository for sharing anonymous medical images and clinical data should be
discussed. Standardized operational procedures and data protection systems to
securely transfer/distribute/use data should also be established.

* (Application of the Standardization System) In order to better respond to new
infectious diseases in the future, a standardized interoperable system to plug
Al-based tools and allow analysis and interpretation need to be agreed upon.
One of these early efforts could entail the modification and application of the
infection control system developed by the Centers for Disease Control and
Prevention in Republic of Korea, which has been also partially related to the Al-
based research projects and operational protocols.
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T=0| TR Y9t QMUAE O =01SK|s 7|&2 Y T=1 20| HAHZR Mo g8
F0[HME (TS A7H18~40% Z4) T HATE S (HIZ9I9] B2 63% — 73%E 435) Al7l=
=

00| =22 F= A= UHIMC [25,26].

ol

QBX|s 71&2 HEXNOI WHEQI 7|Alsks/Ee{d 718X SHe oM 2R3t HIO[E{0f CH3t &

X EAM0| OtL{2f, Oj2Hof ZESHA 2 ME2 HIO[E{0| CiSt 0fF(prediction) S22 343t

otz ol QUCH [27]. £3] HEfd 7182 $40~0t JHO| It2t0|E{(parameten)E ER8H LHEER(C

MO 7|A8ks 7|1&2 1516HK| R3UE 0§12 1AH (high-dimensional)2| M

(non-linear)Q! EIQ1A] (pattern recognition)E 7FsotA| SICH ©, 1 4 M2 Oi2{0[EE HR5t B

£ s&A1711 £[&8Koptimization)dt| ffshAis B 2| HIHI0|HE &5 ¥ AEE HOIHE &8

2= QUO{OF BHC. St RHO0| £22 053 SR E oM B2 22l (robustness) EHE 7 2710]

0|Z {I8t 219 W2 Eo| 8IH|0|EE &&dk= A0|X|2t 25[2f 0] 0| 2= QIS K|s JHE

K& (bottleneck)0| =[7|= BTt fLFSHH )= H|0|E= HIO|E{Q] RA/HAM HESY 1O PIZY
of MlotEl 0| BtXt S| ZH|2 2| BIH0|HE 2H5t7| &X| ¢47| HZO|Ch

OZRUSAIS 7122 0o AN 71 F2[oHOF b= Hi= 2 7|&2| SHIt MIZE|AL Adst 215X
S 71& JHLO UAX| 12, Q7" T REAI0f 0| 2I5{0F BHTh= FHO|Ct [28]. SEXOZ A2X|L AU
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HH=X], 1 AN ad2 oK %*?—:lﬁml ASohs 30| 251t [29].

SIS 7129 &1} o= HIO|HE 83t + B2 B+ES S, USXIS 7120] 2= =20l =

—

= 7

HE/tsoltt= d2 %—E— I% 3H9*XI'F_ EHIE QIE QSX|S 71=0] S0 S =1 XS0l Cet
XI_|I:_



1.5 #EYE S

ulo

M MAMOZ AME FZLEHI0[2{A

71 AZ17t UL F2 TS E2

WO 11 717+ STHE|L AL [30].

flet 2= Q1SS 7122 ERY

ETRI Insight

-
| onuExzeN @

HES 244 ZITM, Mef 2= QIX2to| S0 CHoHA ZIM
HEE US M0 B2 L2tSel A= Qe B ZH|7t B2

s

(1) 2 0= & Tty =/3Hg oot

Q) B HFH AL/ HY T

(3) LIS HFHOHl thet Xz H

(@) 71E Yyl ZeEHe| Hats &|AsKmitigation)

ettt YXIE 2lot0] ZEE tHS2 L&0H0F ot22, AMOZ 9| UHS2 SSH= H4H0|
QT EM JHBEMNE 1 5 2dS ?lol HH0|H 240 223 UHS0|22 ASK|S 71E2| =3
0] B&olrfa & == Ut

5| Z2EE 6E X HLEZ/cIS Mtok=H| AN loT 2 5G S2| XM SLYS HESIH
HAZOZ =HE|= H|O|HSS XM2foll 2Moks 7|50] BQoM [31]. HEXOZ2 Worldometer’

[32] L} US Centers for Disease Control and Prevention (CDC) 2F Z Zt=0| ZltHata| 7| 20| A

E =L HI0[2AS| ZE 0| HAZIQZE HIE| W QIC} 0[2{3t CIO[EIS 2| ZAIZt &5t &4
= Solf AI9E2 ZHEQ| FAIL Tltett F= S| @S L&o| Mofol= 2t OtLet Of=Ho| &
O CHet iI=S Soll 2L 7| H0M HEo| TS 4~ UTE QSIS 7|52 E8oks X0| TR0l

S ZFE TH H X=H WEQ LEE2 MR ZZHE KILRIX] T SFA|2E T TH & Xz
HO N2 M=M= TER7IZME KB AL EO| Sl= 2HIE 20{0F ot Z27t 501 0] Al 215
X[S2 =20| 2ot FHOI2t & == ULt GiAM L5 ZFE 0t 712 0| YT ZHHM| ZETIH
22 M= 5 59 Y200 REC X-rayLt CTRH Z2 FYLHS ZHoI0E H27I2ME E
X| 24Tt [33]. AIL| X-rayLt CTHIM =0 HO|X| = F& H&H(phenotype)S Yoot =7
T A USAIS Z2S Soll 11E ZZL HIO[HAR Qlot HiFd} 7|Z2| HiO|HAY HFQ ETH
0] 7ottt [34]. £5| X|=H| W2 S4xH

>§

o2 7|thske %S

25t
E
HO| MOFHS 7|4 3I5H=0| UX

ZAE HO| = 2XHIE = AHoZ, U2 MoFSH
QIZX|5S S5l AT 2|Y(screening)shs 7|&2M A

2= UCH[35].
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Lot I=IBKIS 7|22 STASLZM EE 22, Het XY UM &8 ZHS M5 %’%@
CHEH HE 2Bl ofct O]z XHEO| £ HYS 2431610 7|E2| A2 HEMAI2} e T 22t
S F7Lt Ot ElE 242 URIE 2= UTH30]. U017 X5t 20| T M§+01| ol X+E9 —'?—’_—f—ﬂf
K| 4T oM UE 2FE B0 X2 222 SUHAZI7| fIgt S5 (Trla%Je)E SQst 7|
=X Bl otz AIBAIS 718 0180 &t 02 0F RES Sl 015 AoiE 4= ULt [36].



THAXCR B2 7lE AHED S& AHlA Y

[e]]

Cf.

M



24 |

22 2B X5 71=0] M 41 2050l ZX oA MEE W 51 U= WM, ZEH Tt 2
A0l CHohM = CYoHH 282 & U= H2 7HsdE5S #1! UL 012{t 0|RZ, MMAIHC = T2 7|
= SN S8 MH|A JHL0| ZIE(1T QUCH[89]

OECD 21XM[37]0fM= [2&]2t 20| COVID-192t2] MS0f| ISt B THAHZ Al 80| =8
0] & 4 QUCHI 24511 U1, Gartnere] EMBBIOIME RARSHA 1) £7] 22 L Hele 84 9)
42| 3) MAF R TITH4) 742 22| 2F b) Al ¢ JHE ZOR0M QIBX|S2| E8 THs 0| =01 &
Mot QUC.

MlTe————— Y — _— _—_— T T T == |
S u : ] : Early warning Diagnosis :
29 | % | |Detecting anomaliesand Pattern recognition using |
S g o
T g |l &1 [digital “smoke signals”, medical imagery and |
.‘é 'n;J : 8 : e.g. BlueDot symptom data, e.g. CT scans :
38 |1 I
2 § ' c ' Information '
25 |l 8! |Prediction Surveillance ) I
fEE | = | . ; ) Personalised news and |
[ 3 ; | € | |Calculatinga person’s To monitor and track aRTeRE R ARG |
© ES |1 2| |probabilityofinfection, contagion in real time, o L. X |
w g S @ . ) fight misinformation,
o o || &1 |eg EpiRisk e.g. contact tracing : ; |
:n 3 -E : a. : e.g. via social networks :
cy5 -
== | i |
BE9 || o) Delivery e Service automation |
2 % E | § | |Dronesformaterials Deploying triaging virtual |
8- g || 8| |transport;robotsforhigh- g |
g £T | 2| |exposure tasks at hospitals assistants and chatbots, e.g. |
[ 4 e 1
E § : P : e.g. CRUZR robot Canada’s COVID-19 chatbot :
O - [ — I
% e | | |Monitor |
® g : E : Track economic recovery :
i © || & | [throughsatellite, GPSand |
2 s |! @ | |social media data, |
S : &= : e.g. WeBank :
(2% 3) OECD2| COVID-19 917| HAIE Al 22 0f [37]
(AE5171E Sot0 QI8 /TEA)

&= SKISUATHLAR0 M= S Z2LHHIO[HA THSS ok MY Mg DL EE U 24,
0121 U & B2| YA, 27 XY, %S H7 LK, x| 2 A TITH 52| 2Ol0lIN QIBXISS &
got X=U At 24 2t B1IME /0ot 12|10 Z4FE I 420| IS Xls 7|z E Of
|2t CHfot At KHAMIE Z3tA|7 = QI8R5 HH0| 2tk QUCHT 241510 ULt [39).
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02. Z4EE At 2 Mol LS5 fst
9|z QIBAIS 2 A o|E QIB[Se| 71 EE ST

= EI'_A101IA1E
Shis 71e9 &

g/ XA
HA7Hr
AVH 0% % Z A TIEERISTIE X | A0S Y B -AI TR R o
HAYZ AN | |-RUSI S BHNA RS Al | AIRHH B
IRRR A B2 | | HEX FXY/BLIERY -°174 St SLIEFY
g 24/39 iR E R | FEKZE XY
NSRS SR || EAABE 0S/2E
SR A AL 7|8t A 4
THA A Al QEAN[QZHO|EY/
QEMO[IA
J J
(T3 4) 2 W T KB It53 O1BAS 88

HOil
-?:.*.:.E—E' £171 ZE 2edblue)t F2(yellow) THA2| 0IZ1} oY ESSS Xl

(4THA) x|2/2tS X[ A L
- Ze 2171 32 FH (orange) 2 tZf(red) HAHIQ| X|2/7tS X2 7Bt 570 LS A

Oo T

0] YoUM= ZEE USS fIot USAIS 2E Al & T2 HFHL0] T UL &H| 2=
7t =UE 674X HEHQ! AS0H| ol 20t SM[OHA| 246U
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2215 HUHEx

ZEY LA 7t SQTt 7E F oiLt= HiE ZEX0 CHet ti=2 1 ekt TIHO(CY, HiO[2
AN ol AZLH90| AR MAIZH ATAL Z&taA HAEFS(Real time reverse transcription
C|

polymerase chain reaction: RT-PCR)0| & AL EHO 2 St QIX|at ZD} oIt
K| O 6A[ZF 010 AQE|H, 117t0| ME TH[Qt SUFAILS 2 0F ol2= =712t X|[FEH| [t
ZAO]| Ot H2Mdo| HX[7H 30t ot Z4F =7| FE7| HEf0|ALE AX| MF X F5 2HE2| =ZH=2

Q15 RT-PCRAAL] 2124 TEO| MHIS0| B11El= S, AL AIR|Q| 8| E1E| 11 AUCHA0]. 0[2
SF DNA 7|8t RITH ZAL HO| HEEM QF 7HsdS Eetol7| o Ciyeh A71et 2 S0| Ttk

O H—

D

—— O =
Of SO0, 1 5 QIBXlis 7I5te] S5 X-rayQt I CTA 24 7|8t FIEt X 2M50| oo =
=En )
F2LHO 2O THEXQ! S401 HOJAAY HS HE A4S QUsH 240 HolLt A2

0 W2t X-rayLt CTSO| E5 A ZAZ ZY E9|9| 2E0| 7tsolttt. £6| 0/ T2L419 HH
ASS LIEUD o, Ztg2] 2Q(Ground-glass Opacity), HIZs}

O] ZIQ EXIXO| HALO|EH A
(Consolidation)| 70| Y% HQ] & FHR LIEH = TS 7HX|1L QICHA1-43]. £t HZ2)

T Z00f| et 2tRe| S O] HZse| HiZ0] ZO0tK|T 2570 HiEe H0| A2 E= IHE
S HOICH44]. [M2tA Of2fet Holst SEE UISAISE Soll g7 |H, T2LH9 HE Ay&tAt
o FHoIM M AS BIX[SI0 RT-PCR HAIS St TIHS H2Aoh=0 282 4= UCH45,46].
of 4 GRS HHEY = A= RT-PCR ZA| ol HE 243 20l= GH2 HAS et e
2N ZHHY SSLE UHY = UCH, ALHOZ HAFH S 7|EHC=Z X|=0 Ciet HS0[L =
2o Fu HEHOZ EPS%E* o= QUCHE Z7HOI QUTH4A7]. =2t OfLI2t, RHRIE 20| 7|1 KQ1 F
BALE AB5tALHA8] D=Lt ZH 9|0 ASto= A|3st ot HAIE Saf[49] SMSKE 2FET
RT-PCR= Soll 2fTI=l= Ak|7F 21E|10 Q10, QISK[S 7|2t ZIE 22 £R440] 0[2{3t 75 2tAt

O RUH WU =S = =+ ATt

Ol2{ot = &0 2t A=LH9 Sl 2HXH|0|HE 2&ot0] 2T 3 Fet RES JiLotilAt o= A
Tt EUSHA| TIRYE|0] 2=, 5= R0t 2= Tt M| o|5015X|s 7Y §= AE2 CTE
AS HEO=E F2LH 9= Qlot HZ 1 MOl X|[HAe[2lS HES -_rL—E—ﬁl"E QI8X|s 22 COVNet
= /e, BOIekZ0F 2| 1H?| F=X|Q! Radiology| “E*Eﬁ?'}\ [50] 72 AfO|LtO|2] 007t 2
1tSK(Icahn School of Medicine at Mount Sinai)oflAl= CTE AR OH-IEt Pl PSSl g (=
HAA Bt SO UYHEE SA0| 2E5t0 CTHYT §.§3J QSK|S YT F OtL|2}, 87 Y
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R E N 2tc:c4 xiof S ap| 9zt
NECEENEE S NC I o= 01275018 B 5t
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Z 52! Nature MedicineOl| ESIACH51].
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=
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Rl

0|0|| LT TMA Q= QSK|s 7|YE: 2219 HFQ TH X S HHS X|Hol= &34
= Tl ROHE 1], SHHIM= Fe7t 85 X 7|HHe| W EX| 22410 85 CT7|d
’8%‘2} E2 1S 7 |X| FEH=Z TMA O R S715t0] 2007 OF42f 7|20 &I QUCH [ 5]

71 S0l = BRI} HICZ0t0|M| & 22t AAtS| QISAIS 718 87 X-Rayet 85 CT 3¢ 24 &84
S F& 3750 FZ2 LA (RE2)2 20 0] S0l S=2 8o LIt Z71S0M B2 Alx

S0 W=D AT

(E 1) HMA £ =013 X|s 7|¥e FZL9 g £FM

=7t 7| EERE IS AH|A URL
= Infervision CT https://global.infervision.com/product/5/

o= Arterys X-ray, CT | https://marketplace.arterys.com/

0= | RADLogics CT https://www.radlogics.com/coronavirus/

5= Hi X-ray, CT | https://covid19.vunomed.com/

o= 2 X-ray https://www.lunit.io/en/covid19/

gt=r | M|C|ZOt0[I| CT http://medicalip.com/mobile/shop/covid19.php

(O™ 5) B0| QI5X|5 7|8t 5 XM HE EX| £2421 VUNO Med - Chest X-ray(Z})
I

2 CT H&et

ﬂJF}

25}

2M VUNO Med - LungQuant(®)

0|2fet ASX|S 7|8 T BX S2M9| FHU|T S0t 015 L0 o0 H=HO= 2ot
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710l= 2 7EX| SHAI7H UCH M ZEH O pletko| Fatolst ZAIE Aldol | YoMz 71EL| Fat
A HHIE &0l Tl=0, O Hoot ZA EH|Q| U XX I HAL S A=, HAMC| 27|0f T
QI A[ZE AQE|N ME HAMZEM 280| 50| RO, M2t Y RX|7} 7HHGHH, 7t 2F
| REH0| Q= 0|5 Xt A EH[QL OISK|[S AZEL 07t S&HE XISE Q=7|7| e =R
| =OFX| 2 ULt
(E2)COVID-19 Hajd &5 B 2 YN R, H0|E 22 At Hlw! [134 AHE]
S} H|OJEf Atz
H ojjx| =
2 83 Q¥ COVID-19/COVID-19 5 o1y MO 22 EEs
) ) finding
https://arxiv.org/ Chest _
abs/2003.11617 X-ray 224 700 504 VGG-19 |93.48
https://arxiv.org/ Chest ~
2003.09871 X-ray 53 5526 8066 COVID-Net | 92.4
http://doi.org/10.33889/ Chest ResNet50 +
IMEMS.2020.5.4.052 X-ray | 2 % sy 538
http://arxiv.org/abs/ Chest _
2003.11055 X-ray 25 25 COVID-Net | 90
http://arxiv.org/abs/ Chest Deep CNN
2003.10849 X-ray | 50 ResNet-50 |
https://doi.org/10.1101/ Chest _
2020.02.23.20026930 c 708 DRE-Net | 86
https://doi.org/10.1101/ Chest _ .
2020.02.14.20023028 cr | 1% | 28 M-Inception | 82.9
. UNet+3D
https://doi.org/10.1101/ Chest
2020.03.12.20027185 cr | B 28 Deep 1 908
Network
. ResNet +
https://arxiv.org/ Chest ) X
abs/2002.09334 cT 219 224(Viral) | 175 A_ocatl_on 86.7
ttention
https://doi.org/10.1016/ Chest .
j.compbiomed.2020.103792 | X-ray 125 500 | DarkCovidNet | 98.08
https://doi.org/10.1016/ Chest .
j.compbiomed.2020.103792 | X-ray 125 500 500 |DarkCovidNet | 87.02
ot 2l FITk XS 95t QTS A2 H0| M AES st U B £7|SE| SE B}
9| HIO[HE ot /Y = Us BE AA € SHE 50| HQ0IL,. o =2C= YWHE A7
Lt HiZot U= MH|AE HoHe Ate| Halut S Soll St E A40| S 2hXt H0|E{0]| 7|8t}
O] 7HL 2 230 O|R0IX|1L UCH (H2 &X). MM QB K|s BH| 450| Ytste|7] 0fFE 1T e
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2.3. #Z Ext HUEE 2 o= 0=

2020A0f= SARS-CoV-29| R l(Pandemic) X3 & Z&HE0| T2 BAS LA Mt &
S REGkE AlEl= 200039 LBASFAXL HFA0| 2|20 LYAACH, o= HHY S/t A
OF K FE|LL UCE.

zI02 olaf A1 A

e

£35] 01¢ COVID-192] HR ALIUA] KB Ci-0| 27}01Af QIR KRS A
O 0I5t M A0 WMBIRIC B2 70 SXIS2 FITHS | 51D KfEH0] 7 ot7LL,
Cl0] EIUCH SITIEIE ZB0M S5O SRS o27/20| O KiE S2 MBRIZAIN 2 b 9

27BN ZH2|El= o=0| Yot ZIULC.

Ol 7|20 et BAt= HEH7H Q|2 TI0H 2foiA ZAIZILL, BRAI MA7t O|F0E 4 UCLY, et
O|L} HEX|ZAIE Z2 X0l Z2|E RS2 L= KT ZAIZtOIF01X[7| 01F 1, 00f W=t ey
7t ASE|CiRtE 7|0 2R3 XIS 7| 0212 X0| ALO|T. £35], 202030 RS T=LH9
O AlHIE B HZ0| 2fohA LML HEL: 217t A2EH0] gls 39 0| T 21E| 0 10, B 9
27120 H2|=| A= 2RO HEHE FIIoks X0 QY AC= YZHE

B4 2kt ZLHEHFO g2 BAREH A0RE JHF0|L, HEFH|7t Ofd 0TS &&8t Smart

=

DeviceS0| JHEE[7| AXfoHEA 25 O A 2 = U =AU

¢ e BHISE 8, BRI, oK 2

:Photoplethysomography)2 7|#O 2 k= A=A
IO, SIXO| AMEE 220 MA 2M gE 20|

S—patch Cardio ¥ 22 Device IOl Lo QT T3t SOt MRS AHGI0| 25 2

=
E0 7152 & 5 U= A01E A & MRASE AZ0| T SAIEO ACE

H'l
~
:.E, .
il
2

<o
]

6“: k=) rir ron
i
Ho
ne
2
o

HISS 285 &I 2|2 7| 20| Of) AEHO|LL HEX|2 AL 22 H] 2= 7| 20| 22| =|0f
o H% DLEY & 2 T SRKI, T-0] XS S0 2UEE dk= A2 R X
Olz7| 2o SR FR0T oItio| S 2Rt ZAIYRIE SoHM SAI &

2, H‘—E 11X 308 FAloH, 0] ZRE HYE YA Critical Value)S HOLIM Z117}

klone
rior ox
]
It}
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>

4) https://www.wellysis.com/#solution, accessed 18th. May 2020.
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Lt} \0 2ol TCHol TS| Qs
SIS o)z oizxso| 7| BE 53

= aT S

22|X| = OF 2tAte| Bt LIt |= AS Eoks A2 I FC MO, oF A0 20 XU
£ A OH Chof 20| 7HEZ Ze|=0f Qs +E2 At| SEIE 2AIICE ELHE ok A
2 USXs2| E=6101= 0f2i=2 ZO|L.

0215t Ct4= BHXIO| ZAIS flohME SISO 2I8 ZAI(Surveillance)7t T4-E0|2} & 4~ UL} &t
X7t 2ot Qlis ZE ADIEL|HI0|AA LMGH= O|HIESS QISX|S0| ZAlSHL TRA| 0|25t
O[HIESS ZE|XI0H SE5tHL, SSAFHA(EMS: Emergency medical system)S Z43A|7|
£ 59| 7|58 sHof2t §28XMOZ [i4:9| BAFEC| OFFS =28t 4= QIS Z{0|C}.

0|0 §8E < 9= 7H5H0| 2 7152 iz HEHHO| 2 HLSI0! of2f 710N A1t
1 = DEWS(DeepEWS)7H QICH[112, 113]. & S8
UI7HX] QIXIEHS MBS ABXIOISS St QIBXIS 71t Ale
O] Zi2|]0f QUi SRISOI XB5101, BHRto| AEH7} FH5H= ZS CIS5HT olke & S Olct
5 PPGE 7[HIOR SHe ALAESHE Z0A| (R OJH TRLHQ 2 MRS QUi HAA HISI0|A

St=
BIXtO| SHIE BAIE = U= AOIC

>
3
- FII’

IFHHOZE AQA EI= X|2 0|5t §0|(SGI/SSMIP)2| RO 2 RIGHE| 1 Q= RISC-19-ICU® &|
KIAEZ|0f 34X 1670= 977 MIE{7} £04510 ICUO| Q1= COVID-19 ZSHAISQ| EMt X|2 W‘*Oil

i3t EHR HEE SQ3Hs Reie Hs5HT QICt, 012 S5 &kte] TS ASststn Al/ML 7122
0|83 SHEZT} LS IS OIS e & UTE 5= 242 SHR 541 Ct.

O T2LH19 RYOIM X|=H 2L ZC= 2 2AS 7K1 U= Chloroquine HIEL| F=.
Chloroquine phosphate 2! Hydroxychloroquine2 22 & ZH0o}X| ZotH, 243 Qs
= Ao F APRUOH, S Aotz 20| BEEIRAE Azithromycin®| ZRE QT ZHHS ARAIA
U S =0|= YSO|Ct. 0] L LU= SHU2 CHYLAEIMO 2 £(0f0] AL SIXP/t =
=2 %2 £k UCL 0120 M= AHE O] UE2 K17t FQkst 2RIt AUSHE A3 LESHACE” O]
2ot SEUS RUY 0| U= AS2 X == SXE2 HE0 Lot MM

=
=T
= 0] QHIGHR| 2, Ch=0f AR} 22510 2= SAHE A YRS LE 5 Sl LM 2024

r}O

b) https://www.sgi-ssmi.ch/de/, accessed on 4th. June. 2020
6) https://www.risc—19-icu.net/, accessed on 4th. June. 2020

7) https://edition.cnn.com/2020/03/23/health/arizona-coronavirus—chloroquine-death/index.html,
accessed on 18th. May. 2020.
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EORA0= S- patch Cardio Z
M3t A AEUE ESHH S

S FUS F2LH9Q TH A X2 =22 & 5+ U= 715 X SR HEQ SHS ZAE = A
=042 7 I%%% A *01I EAIEI(H %_Lf e 2 MRS HSY & QU= 7152 OF 0| Liet
? ’5. MI HRIE 2 LA

otz 0=t & -’c'?- HFEY 01| QXSS Ford
E{ (Patient Generated Health Data, PGHD)2} S84 HE (Genomic Data)Z OIRE £ Y=
4Z7|2 (Personal Health Record, PHR)O| HIEA| ZQ5IC
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/702, 2 Xy \0 2ol TCHol TS| Qs
LEEETYCIN o/ o13xisol 7is BE 58

2.4 X7} FIEH ZAL Y 24 01l

F2LLHIO[HA HE B 22 HHYL XFE0| SAM =2 ZEE ST= oY &HXlet L &
Kfofl CHet HICHEH Tzt B4 Tz, T12| 10 AIS S8t AR A32| 0t BLEZO| HR-H0| K| ATt
0=, 22, 3= S Z=0M= ZIsotH HA2A=0 tiet FHIS 2ASHA7ITM hSotal R, o 2t

ot Lt SRS R A0| L FHGH| HESHL TITHHALS Alots Y0t BXHNESS ot UL

0[2{3t &g K0IM T U= A0| Al 7|1&3 72O Sh= L3 QIEH0|A 7=t 874 Q1A
22 M (chatbot) 2! 0|2 0|23t 7MIIHOIH|A(VPA: Virtual Personal
Assistants), 711 ZHH| A (VCA: Virtual Customer Assistants), 7 FZI2H|A(VEA: Virtual Employee
Assistants) S22 THE|H, M7 SR SHUM/SEE/A0NM]/HZRIX| & THS/LHAA/

K[A! |0 A/that RAZ S QIEHO|A Vs SS M= 23T

~
>
ge!
o
o
ﬂ
oft
ro
Ok
g2
or
°L‘3

T2L} HIO[2A HEHY SN B2 =7+S0] 2 SEH0 et AP 2211t 710]1=2 ?loh St=tel
T3S HE STSIUACL, 2FEIXL S71Z0H| HI[otK 22| Hat7t £t 7| AlZ0] ZO0{X|LL A

70| 7)1 27MSSHRIS S T3t M} 222 013t SHISO| WAISISIC 0f2{8t 2HE 312517 ¢
s KHSsE tee

0>

oln
rl

[t

P13t CHEHY QIE{H|O|A V1= 280] S0{LL ULt [52].

241 M2
HsafEEri FHQI ARZ AL AHFLA0|M S M| M2 CHs Z7HS0f|A] 22 2ot 2R MY
AR 2212 A@jém QUCt

* HO|H S2H 2t IBM 'S OA|AHE X AEIE S0M= Z2LH90] s A= == 2=
(FAQ)S Olafiste 00 SEfSh= 7I5S MSotL ULt 'FZLH9 Sigf, TZ Lt HHO|2A &4
X, R U SRR = F HOVIQY, = Uit SO HME HEAIZIRY, Tk Of
ClofM S &= AUQ? St 22 S FEE MHS22 710|E8 £ UL, "T2LH92| S0
£ O 30| AUQ7?, TS 0EA HOF &7HQ7', HIO|H AN ZEEIX| (2224 H {EA

| eSS
ofiof ot Sit 22 3 £ HHT 7kS0lL.

03'_'
B ox
ol
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- 51 TR R0l TSN Al HE V1SS BRE TS KIS AT U HHS 20
5111 U, SAI0) QU0IRHOME T2UHQ MRS 25k ULt T2UHQ ML Fipa)
SR0IA MoK SRR S8 U LR, MEXBA B, THOAT A 2 SO it
XS SE HB5HL ULk

WHO / 8 2 29 04210 7|2 (UNICEF) S3 L S OfA|OF K| AR A (ECARO)Zt B3
7Herst CH=20] CHSMA RHE! 2291 HealthBuddy?= COVID-1901| CH2510 Q3 L 2 OfA|Ot
=7tE MO 2 s BEHE MSSHC

CHEMQ! HIAK 7|2te] B4R MHIAL MINMO= HEE(T QIC}, ZU HY HAL HIO|0E
Z WHO, Telangana, g2, QI, T2A HaPE S0 \WhatsApp HIAIK L{O| MRS &6t
MH|AE HIS3t QUL

0|2 ZEEX0EME(CDC)= O0|ZRATE(MS)Q| S ZHZES J7|HIOZ Coronavirus
Self-Checker'92 &25}111 QL Self-checkerfAl= AFXI|H SAHSE Z2t0[Lt 817]
B)at A1 QAERIN HE)S SRl SFAS WES AIX| APHAZ| ZX|L HAH9=

RS 92 ZOIX| 710|=3HCt CDCE B Y LIRS github! 0l QEAAZ F7H5HT UL,

MAE|2 A4, T13|0|E] Of2| thet @E & S2f|H| S2 COVID-19 At5 T 2=Q1 COVID-
bot'’g QE AAPE LUHACL. Covid-botS Soll SEA= H2XIE 245t COVID-19 2
UELICE. Covid-bot AFEAR= COVID-19 2F0| Lot e

0f7| Slofl X B4, H S ARZAIL Lto] & AR 2 FHE S 23 71X ZE0i| SEGHH AR/

Ol/QFHel M7HX| 28 & ofltz THGI 2E Y2fEC

|o{° Gy |- o]

T

A
T

O

A
=
=

@

I'

8) https://answerny.ai/corona19.html|

9) http://www.euro.who.int/en/health—topics/health-emergencies/coronavirus—covid-19/healthbuddy
10) https://www.cdc.gov/coronavirus/2019-ncov/testing/diagnostic-testing.html

11) https://github.com/CDCgov/covid19healthbot

12) https://www.covidbot.fr/

13) https://github.com/CSML-by-Clevy/covidbot-autodiagnostic
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[ 02z Yy okl
SR CRE I °'= 215XI50| 7] BE 5%

* O] H40j| = 2471= A 2 HIZ == Infermedicall Symptomate'”, 0|E42|0+2| Paginemediche
AO|E™, HealthSaaS2| Covid19 online checkup'®, CDC/FEMA S1} &lH 7St 0= 2

COVID-19 ZAt =717 2 AtH|S1t 20| Chfet AR A7} ZIEE SR S0| /0] XS
&3 QUL

%LHOHHE 7H““' H277Hlet A2LN9 MZH 902t TEHS RO Al ACH, XH
= B0 YLUHAL THLQUR| QIS 4 QLY. S er=04/
°“'01/°'EO1 37H=_1l AN Z HSE L AT

- MRS 0183 KL AITIIN S0 HEE SIS B 25t HS 21| Tt B e
SEXI HE SOUE I, HOf2 2 HES AEUN 458 B0jSRis RIS 1
Ch symptoma 2 20| AFH FOIE| S4 S20 HI2} Gi0] XY SIAE HMS S5 2345t 5

s
o= 2ooks AU AT UCE [52]

* CovidQA®} NLP - 21t M AITIO| Yatds F7tot/| ffoh HOIEME THE7| I8t AM=S
[e]

0| ZIHE) 1 UL} [53]. CovidQA?2| AL 1407} OJAtS] RIZ-2 M & 407} O|AfQ] RIZ2 £
2 FHE0 A1, COVID-QA?) o] A= 87 A2 Mis &= 8007H0|é>*9|*§%9| 2=

H:
nz
al
2
ng
mn
u

TAE0] UM, NLPE 018510 QA E ’é/i 5h=

14) https://symptomate.com/

15) https://www.paginemediche.it/coronavirus
16) https://www.covid19checkup.net/

17) https://www.apple.com/covid19/

18) https://docl.org/

19) https://www.symptoma.com/

20) http://covidga.ai/

21) https://github.com/xhlulu/covid-ga

22) https://github.com/deepset-ai/COVID-QA
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242 28 X HIOIME

Pt ZHE A 712t0] ok X2 ALZAL EfOIE 7|2t| HFLIA0[M0l= FE0HXIZ 54 QEH

— TTo

= [=]
Ol ECh= & ATHO0|2E & 4= QUCt Eot ALZAF S0] OfL 2t g S=01| ofch ZLEZL} 227t

St E0ME 2d 82 7It.‘_f 20| 20t EX0|2t & 4= QUL 0248t 0|R2 A7t A2kt ZLE
J 718 MHIASO| JHELE0f 2EE| 1 QlCt.

I
a
pc|
o
on
10
Joor
1A
|o
Hu
m}
i)
roll
ojo
0x

T2A AlloCovids XIS 24 Q1A 00| ME 7 MHEI AR X0 KIS 20| 240
B 201 SS lot A5 ZLIS TIJoHH 3= O[LHO| X7HA2|E XS] oA &F
2Lt AlloCovidi= 3t 104 Z|TH 1,000 74| 315 HZGHL X2|g 4= UL

() 0*
0
0

=2 AR, UL Al H0Z & AMH|A, SKEEIFS =7 HKZ, 3t Al H= 25 30| /HEE]
O Cifet XRIMIE Sofl 281 QUL

. Target under
Public Health Centers ClovaCareCall active monitoring

(1) Make automatic calls () o

’ Submit target data Management | Voncebo . twice a day
Tools 3
.
@ Report symptoms Answer to questions
about symptoms,
0 such as fever

(3]

6 Make separate calls to those with symptoms
(8 6) 4ot S=H 7012 S& HEE [91] (AIE3I7IE S3t0 QUE/MEH)

29 X OIMEE Saf haR} 22l/S¢

S/ I/ AR /LUK K THS/HFAM/A|
ATH|O|A/DHet ZEY & QIHIE0|A 7|E S SEXOZ STt

= —1— O —

mlOI'

24388 %= 7|15 54

2 7IST FA 245 7ISE SHGHD $ B 52 ZMY 4 TS Bk Tt
=7 50| ST K| OIF S0 MR YTk sukiai2} ZE ZLUKHE COVID-190] S3HE &
232 HiZsHs ATk 5k Urt
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/702, 2 Xy \0 2ol TCHol TS| Qs
LEEETYCIN o/ o13xisol 7is BE 58

ZFLHQ| AL KL 0flA 7HESHHLHE HOO|HAU(VUNO Med®-DeepASR™)' 2} AHIAAIOf|A]
JHEtSH MH| H|C| 20| A(Selvy MediVoice)2t 20| 2M =22F XIS Text HEt W™ 2 MEX| 9
2=5E 9ot 2E WHEE X|Hole S8 s 24 QA SRS H|Ro| 2THZHA S0l XEsH

= o
S RIS |1=(Voice ENR) Z2 Af2fl7t ALt

y =3
N g
244 7|Et A2| Q14

7|E} CHfot A2|E 0|89t QISK|S 7|8t TIT S SE TIHE| 1 QUCH
« 0|2 7H7| Y2 CHSHCMU)OAlE COVID-19 TS Qo AR SAZIZ EMGH= QI
COVID Voice Detector”” & 7Hk5tal QUL 0] $-20|Al= COVID-192 ZITt
A H|W 2610 LGrtoh=s WAIOZ TIdtisty 2R AMOR H|0|HE 76t QUL
0| GF0M= S22 TIT 7153t HIO| DA Q| 274t HC} 7HESHIAIO] AP TIT 7|% N

US FHE ot AL

[o

* 0= Al ZAH| 0] AEFE QI EkoQ| Al §1Z FTIZ|PQ| 70 AR QI Eko= dIS MAYS
A1 AYS St U SEO0=Z Mytl= FY S0t HIEY 22 FE6t4, EKG (labeled

echocardiogram) HIO[E{E 7|Z CIO|E{H[O]A ALt H|WGH= WAIC 2 SAISHCY,

010 71 2212 018
|7 QUCH

rOII

FCOVID-19 R 7|8 G719 5kt 22 LYt A7Sk AR

CHot QIEHIO|AS AtEot= AtSatE =722 22 S48t o ZIFHHM 2T AL
NEFA B E —1‘— %'Ef CHoHe QIE|H|O|A 7|2Ho] MH|AS2 S FHO| oMY, S TIHL 2
LIEE, fSHat X9, Y A8 XH S & + ATHBA]. Tk QB H 0|20 HOt M=H0l €83

! M Y, M2 OE NARGIR, 24 X2 7171(ALA, A

floliM= LEE = A= 7'<1|71|§ ralslel
OE 717)S2 92Y + U= U, THE9 42 gs ToH YUY SOl et 7hM ==t F7+ S
0] s}

23) https://cvd.lti.cmu.edu/

24) https://www.ekohealth.com/beatcovid

25) https://coughforthecure.com/

26) https://coughvid.epfl.ch/
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220\t 845 HA| 2 20 82| 0158 4 Q0IE, U2 NRSS YOI AIYY| YEORRE 7
]

g o= QICE SHRIE, ME F2LHI0|2{A (SARS-CoV-2) 52 TEHY Ze&toz Qloh LOjLL= 012 At
Z 2

ST ZZLIHO[HA 2H DR IH SRIXE AR}, YA SO KM E EMZE #3180 = [|0]
S ZHHIFA|7 |= UHS S0 E statistical model, 12(11 2 EH0| M7= A0 AFIEL

OfEH WSotr, HH2 O™ Aoz MEL=7IE S76k= mechanistic model & 7tX|= LIEICH
O] F 71X B2 YH2 M2 45 HAX0|H, OPEH'°I OlM=l= Aot CE R 450 geks
= 2t S 0|5 AIAIE 0lS 222 0|2 F 74X 2o M:™ 1t
HES oM 02 1S5S ofa! At TR E FM S| =28 F8= A7 ZOEK| 1 UL

CiE QISAISE 0188t 2E, £5] M ZZLHI0[2{A9] O= 220N 71 F2l5H0F & H2, 0
DRSS SAH| 2ol 0421 7HX| 31Xl 7HE0] 51, BE HH2 Mt H0|E7 2Q0H, &
2 42 38X A3g Solf 230| £[0{0F 5k, T S0l AA| MM MEHOZ ALB5h= THA|0|A
= St o7 QU= O[T O] THAENAM = 0|2 SHAIEST 5= YRS S Lo IAL STt

2.6.1 = GO EX

DO ZFQL A|SH0] 22 H|O|E7H HASIE|O QK| Q7LE, H|O|E{ 2] EZO|Lt QIE{HO| FYBHX|
o2 A2, OOk & CIO|E{0f| CHEH &5t ZAMMATL Ql= F<L, HIO[E{Q] H7|HO0| Mt 52 7|2
H2 é!OIé 42, HO|HE ZoE= S ME Q10| 2EE Z20)| 22 Cl0|EQ| EX EX7H M7
A =0, O] 2XIE sHZst= MA2| HAQ| Q1 HI82| ARJt FH, FAECHE F2 A2t Qo 2
S alioF 5tz A0l 71215t A7t E7HSILt. WEtA, RULCHE HX 0{2] Q2 7|He| HAt &
Cf|O|Ef FZ5} 20| MSH|0{0F SICH HIHAXQI C|0|E{Q] S20| A S ASOIX| &2 oJ0|¢f
£ ASQUX|Z WYt A2 = WHO| 2 ME{LL 7| H0IC CIEX| =2 HA|0| B3t Mg sto2
MOl H siEE £ QT 24 M (analytic server)S O|2] Or2isH £11, £ 7Hs8t G0|E=

=5 2T 0|5 Y12IE0l HE ME0 =22 & 4 QICt Bz, &

20 W HARI ST FES o 5
97H REHRIR 242 BT THERIO| 015 Yotk S2URE S210] HIOJE 23 2ISOI X2IZl

HIO|EE £=Xl5h= BIH0| QUCH OHIEEQ| AWS Public Data Lake [55] 2 22 AL, AWS A™ & 7t
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/T 02, Y Kt o Ztet Ttoj :uaomel.%_r
SR CRE I °'= 215XI50| 7] BE 5%

T AEAt =Lt OfOREOIM 2=EfotA F2lE HIOJE] AHOl Rli= A=SS 0183 MF 223 WY
== QUCE. 0|2 HI0[Ef 2= 0|&ok= &2 /WK CIOIH S| FE= B0IE = AX|T, HO0[E HH2 SE2
HAHOZ S| ol ol | W20l 0= 2RO B0 W=t E2 HIO|H 242 HES 2 AT

e

2.5.2 &= HO|E AHEHA

S&o| 29 Wit 6i=S of= 82, K 7|3'.:*01|A1 43—%3f U= HIO[EE EOtA MOF 5h= E2
7} Tt O] 2R HIO[EE S& MHZ EUi= T, sieE RES 2 HO0[E7t Q= MHE 2L, o
H ZNE WO 2ES YHIOIE A7 = AEeE (federated learning) 71¥0] 01&E == Ut (O

17) [56]. Ol= GIO|E{Q] Z2L0[HA| ZHIS SHZSHH, SA|0H 2f MIE{S| HIOE] HHEHA 2H|= THE
T QA Sitt. HEetEol e £7|0l= 2R ME|E (T2 HO|EZ 220| SHZ SIEE=X &
7| 0{242) of C0E 2] TS £ (g 27t 0| YE FL HAIRZEFH0| 02T 7t 2HPt
E|QAXITH GO EEabvt TYEL, 5G HIESRT 52| 14 & 52 Sl 712X =HS2 shZ0| 7t

Softtil & == ULt
2|3, RHX| H0|E EESIES TIdoh= GA4GHMME "Responsible Data Sharing to Respond to
the COVID-19 Pandemic” O|2t= M= 2E COVID-19 &S 5t LISt AT ES0A CIOIE 3
RE St BMA AFAEL S5 UAUES Aot Q= SOIT Aeetadt 22 71X Wt M=

0 271 22| ZHOM 112H5H0F oh= HES MAlotL UL

_|0II

rOII

Round i Round i+1
Selection Configuration Reportin ! Selection Configuration Repo...
g P g : g P!
—{ Training : X

|
|
I Trainina -
‘ : Training —

=7 e
T T e FIIT I

S ‘e .

r‘ Training @

LAl

— 1
1
|

@ Devices check-in with the FL server, @ On-device training is performed,
7 server rejected ones are told to come back later model update is reported back
. Persistent storage @ Server reads model checkpoint from Server aggregates updates into
o Y persistent storage the global model as they arrive
X Rejection (‘come back later!”) @ Model and configuration are sent @ Server Writes global model
6" Device or network failure to selected devices checkpoint into persistent storage

(27 7) 8 3% DRES (SIS Sol01 QI/AZHY)
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253 Ld|Fo| Ty

O 11—

HEEY IS GiEok= L0l 71 TSHOZ A oM DA AAE oA At HE
%

HMESS ZAtSh= susceptible (S), exposed (E), infected (), and resistant (R) 1t Z2 ALMIEHE 2
9 (compartmental model) O|C} [57). OFX|Zt $4XHQ| F 2L} HIO|2{AQ| Spiknt ZH2 DEIO| A0

, HYXOI st A2 S MEX| ALY, Z710]| W} CI0|E1E FFoMA S/H5HX| e 42, 22 Ot
OESS 2 6I"— 10| O[oHK| 47| 20| L2 Z0 X7t TO0| A7 |A| ECt. SIxH 2ot &
A HLE o1l U= 0|22 iSHEQ| H7EE (University of Washington, Seattle [58]; University of

California, Los Angeles [59]; Harvard University, Boston [60]) 2| Gi= Zut7t 4R CHE Z4= O] o}
Z0ICt. O] 2HI= 1) ZHHO AAIE 0I5 HoHH = & U= HIO[EQ] T FHot 37H, 2) 24

Oooo = ©=0

HO| T X|2t CH2 X|22] Zal/QEH XH0|S 12f3h BH 473, 3) AAE HOIS XIEHoz 2

BEIOIEE Sof 19sic HYE B3Ol HE 39 4 201 1.2 0t 2y 2O UL
& DUS 55t 50| SAAEYS 5o Y39 753 SIS 012 THKIS EEH 4 4 QUCk 13 015
, of FIgt ol 1% 50| 328 HEA 2 L7, T8 A e =

2.5.4 T U4 Al 71

AT HAEO Z2, ATRE YMH W= S, ARLSO X5 YHS KSot= Y ESH IR 7t
CHECH SIH ZELHI0[HA ZHHSQ 4% =7 I01| M MA Q2ZIE2 22 TE TR X7 2= AL
21, 218 S57| A 710|=2f010f| 2| X[GHOFZt 4L O[] ZR 71 &8t IES & & U= MSX
Ol M&kX QA AMSHO| BRI LHZE A&l (randomized controlled trial)2 11 A|Ztat H|E, J2|10 QA A
ol &7t DIotHSS & = it 012 Oy

FIW7HS| SERHOfIA| O] X|= Sz 0 LS ZEE0 CHoll 7|2
MIE{Of|A] SiXH SA|CHA O 2 SHsHX|= HEHE MM oAt A1 (Randomized, Embedded, Multifac
torial Adaptive Platform Trial) 7|HS £5t ZSS SAEQ| X2 7|8 & TZHE [61] 2 4, I
A SS Sl SXI2| ZH{2L, 02 7HX|2] RITI X|= S0 Ciet EAIEFH MOl &S Soll gast 4

WE 7| SR ZS HEA 2460 & o= UTks Hol|M 0] SIS 3=+ Us 220| 2 = U0

fita)

|-r|
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< 02, 2k Kk 2ol TCHol TS| Qs

ron

9|z QIBAIS 2 A o|E QIB[Se| 71 EE ST

2.5.5 T ZA|0f ofst HES| HES

ST M MAIZE ZXM 7HE HHMO 2 Xt2|E F2LHI0|2A 2 #X| 7|
(social distancing) O|C}. CHELEO| LIZt0A K| 28 22t 01N, &
HE ME 0|, ‘HEE HELL (flattening the curve) 2t 6H, T2 2l
MES E0|= 0|, oixf 713t o= A|AHS Soff &tAte 5SS M i =8 = ATt 21 ~l7 | [[H—-
OIC} (TR8) [62]. SHXIZ 22 =EE A3|H 72| £712 B0)| thot Het ¢ 2

= E
(R-naught; RO)2t 22| XIFE0]| W2t O Ate|X 72| £7|2] &ik= & R HHE £ %Ef

No social Capacity of healthcare system

distancing

Confirmed
cases

With social
distancing

Time

(I8 8) Ataly H2|=7 |2 st
ArB3171E S3t0] LE/THAR)

SixHe| T=LH0| AR 22 FEO| MY X|BESE 7H|= Heto| 2, 2 MM AHE| =

7| SILITtO 2=, Ao A[ZH0] X|LIM =X|E i3S [ ZSS0| CrA| 2etE 4= U7| =0, OtA

X Algl, 12|10 JHQ19| EEI0|HA|E &N s6| ESsiC= M

M| ote| Sl 2HX1o| O|H SE Mg S5t ZE WHO| R7|MC = ZAFE/0{0f2t ZHE = QU [63).

ot 0212 Z7IS0IM 0|2t Z2 AARMS ENMOZ AZS=H 22 E - UUH YIS HE S
20| ZtHH SHAN||E 7|08 4 QICt.

Oooo

3 7] 59| JHOl 1, TQlEt Rk
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ASIRAHEEEAZE, epidemiologic investigation)= QI &I
UM A, ROl MITEE SS TAGHE A2 2l0|otH, 0| Sall 2EHe Z32t &

’ )

OFL CHESE 4= UEZ 57| ATl 2 ZHO0 ATt [92].

240 Tt OIS YUK HEDE HSITNE SRR, M43 SSITAP} OIS BRI}
o5t ZA 5 HFXO! YO x| 22 Ao ZHUL 2 O LS 1L 22 5t H0)
ZO5ICE 02 SIaME 71 BRI0] SHE HEXL'S HIHOE To|0] UNERIZ AR5t 2
X SRS SOMLY H2I5Hs 20| St WRI0) STH 4 ULt 02]

2Lt PO R HERA} Ifof F4, RLEZS ?loiMs B2 QIHS0| TRoltis EAI7H UL

O[Ol ICT 7|22t QISK|S 71E3 0|0l SHUE HE 7HSAE A S 2] X2 ZLEZS

FEo17| IS LY BE X AAHS 22LIEE BIRSH LAEZ|0, S, 0|AtA, SRUE, &7t
=]

H2 S U2 T/ JHESIK AFSotL QUL L0 AT 24 & &, Ia S, JUTYR|, S5
N

Y2 Hial, MY Aeld AH2|F7| 2%, OIS et =2X| S2 22ol7| 2fol 7|5 =2 ALESH
1A=, HFE2 F= M| HEL 57| HIEZ ML | BE0 {FHE 21X FXE Sot /X O
O|HE st HO|E|Z 2&5t UCHOZ]. 010 = LBFI= AFZLHS, CCTV, AHRIA, QREE St
L2 CHor HEA 2010 2Rt HESS 78 2A40/| /Ig ¢t A|AH], 2|17 9H0[E 241t Al
LI2FSS MBSt ATt [94].

27) 0= 2ESHOLME = STXZRE °F 183cm L2 H2{0Af 102 Ol UAT AlES HEAZ Folot
UACH, 2|2t R WHO2| 7|=0]| Met 37 = 21 2ikfe| YUY 2UTRE &l 2 1427t THH

HE/MAHX HE S0| LM A2 HO| (FZLt HIO|HA ZES-19 LS X2 X|g8-1T)
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/702, 2 Xy \0 2ol TCHol TS| Qs
LEEETYCIN o/ o13xisol 7is BE 58

251 AL [91]. Kt 4
2ol SOHE TZ2L119 HSIEAF K| AIAR 2 "HEE O & 220 2ot UE O T2 ASEALE
AE MSstots AA™CZ, TR EA| HI0[EE +-8-XMeloks ADEAE| HO|E 62 7IES 718t
o2 ZERUM JHLSIACH, i ZEUZFUHA AARS 02 L0 T2LH9 HSIZA| &
ot QUCH 2 A AHS Soff ZH HEE +XYPOR2 0|20 2870 A 7| A7t SE ALY Y M A
2 S SR Y -2 20| Tk RSSO LS4t Fakdo] IA M1 EUCE [95]. 0f &Y
Ol K7t QPSS o 0 RHIY RZREIT &, THS0ISAIE SUAF 2018 QREE HXEYUY

7 Sk 8 25t ALt [91].

oie] 27EUM= ADEES MO oh= CHFSH COVID Tracing Tracker 1S 7Hot0d
11 UCH[96, 97, 101]. S4H 29712 O|MOIM HE 7| 2HE 2O = 23 USO0| JHLE(0f HiEE 1 2
0 LR 28 S41 7|&91 BluetoothS 7|2t 2 DP-3T%, Google/Apple ZZEZ[102]2 At25t
1 0, GPS {IX| HIO|ErRt HO|E{D0|d 7|= % oA E&otal ULt 0|=2| <2, CDCOIM CIX|E
£ 5N 9| WIIE I3t 2|4 7|ES 710|E510 U7 | = STt

—_

Ho

A5
(o]

of
x|
[=]

28) https://github.com/DP-3T/

29) https://www.cdc.gov/coronavirus/2019-ncov/downloads/php/prelim-eval-criteria-digital-
contact-tracing.pdf

| 43




|

G

+

N (g

B
=

%

Y~

(E 3) =718 COVID Tracing Tracker [HIO|E{ £X{: Tate Ryan-Mosley®® £ THLA]

Location ~1|Name ~ |Maker/Deployer ~ |Tech ~ |C i or(~ |Status ~
Australia COVIDSafe Australian government Bluetooth Centralized Launched
Austria Stopp Corona Red Cross Bluetooth, Google/Apple Decentralized Launched
Bahrain BeAware Information & eGovernment Authority Bluetooth, Location TBD Launched
Bulgaria ViruSafe Scalefocus and the Bulgarian Ministry Location Centralized Launched
China Chinese health code system /;I;s:y, Hangzhou's Communist Party, Chinese national Location, Data mining Centralized Launched
Research Centre of Excellence on Information and .
Cyprus CovTracer Communication Technologies (RISE) Location, GPS TBD Launched
Czech eRouska Ministry of Health Bluetooth TBD Launched
. L " Bytelogics, Cybernetica, Fujitsu Estonia, Guardtime, . .
Estonia Estonia's App Icefire, Iglu, Mobi Lab. Mooncascade, Velvet Bluetooth, DP-3T, Google/Apple |Decentralized In Dev
Finland Ketju* C':::g: private collaboration” National Cyber Security Bluetooth, DP-3T Decentralized  |In Dev
France StopCovid* Inria Bluetooth Centralized In Dev
Germany Germany's App* Deutsche Telekom and SAP Bluetooth, Google/Apple Decentralized In Dev
Ghana GH COVID-19 Tracker Ghana Health Services Location TBD Launched
lceland Rakning C-19 lz:I;nd 's civil protection and emergency management Location 8D Launched
India Aarogya Setu Indian national government Bluetooth, Location Centralized Launched
Iran Mask.ir _II\-l:;vhv:(rJlToof academics, mostly from Sharif University of Location TBD Launched
Ireland HSE Covid-19 App* HSE - Ireland's Health Services Bluetooth, Google/Apple Decentralized In Dev
Israel HaMagen Health Ministry Location Decentralized Launched
Italy Immuni* Bending Spoons Bluetooth, Google/Apple Decentralized In Dev
Malaysia MyTrace Ministry of Science, Technology and Innovation Bluetooth, Google/Apple Decentralized Launched
Mexico CovidRadar Mexican Government Bluetooth Centralized Launched
North Macedonia |StopKorona NextSense Bluetooth Decentralized Launched
Norway if Norwegian Institute of Public Health Bluetooth, Location Centralized Launched
Poland ProteGO Ministry of Digital Affairs Bluetooth Decentralized Launched
Qatar Ehteraz Ministry of Public health Bluetooth, Location Centralized Launched
Singapore Trace Together Government Technology Agency Bluetooth, BlueTrace Centralized Launched
Switzerland Swiss Contact Tracing App  |Swiss National Covid-19 Science Task Force Bluetooth, DP-3T, Google/Apple |Decentralized In Dev
Turkey Hayat Eve Sigar Turkish Ministry of Health Bluetooth, Location Centralized Launched
UAE TraceCovid Department of Health Bluetooth Decentralized Launched
UK NHS COVID-19 App* NHSX Bluetooth Centralized In Dev
S OH 7|H}O| M=X} =% AHI©S A AQO % O|A A MM 2
il SUHE A 7[He] HEA K AAH2 ADNEE 2R7A12| 80 % 00| 2X[oH0F HetdS 7t
Rl A OO ZHY| A% 24 P M % VA= L:I O S ANOF ot
SR OX‘” Sy = PN —'|| AX| H|E0] 40%E EX| s == ZHI2 FES ARSI Ls
o A\l |—':2 XXSt A OI[}= GtAHI=E ZH71 Ol [ ]
2 ABAE2 Y o gilh= SHAIE 21 QUCH[109
2 71515 HMEX= 2
2.6.2 Zt0|HA| B2E Zefet 22| I FH Iz
ZH S I=S=R irS[e] St23F sl M= HAT 2| Ho
o= Atzf2t Z0] Ciefet HIO|HSS SEXC= &&olH 2t Fafot A 24t ZLHE 2T
(<] E: i%%HM; ot = 2+A HIAl E2 =S O 2 HAM f|=6H= A Ol
OFL|=t 0124 IHE! O}, of2 Hl IATH X, 24 T P4 S2 SEHCZ 24 SsH= + UL
sHoOZ2 = HI[ E 33 =1 HI2 E5I O XI5 X Lt
2Lt SFHO 2= Al H{C|0[EIE EES ZLIEY AAHS S D2t0|HA| Foliet & 2HE, 2
o = S = E35 =
oF /& SOl et Chyst QS LI UCH [94, 97, 98, 99]. 35| OfA|OFHL} He2| AT JHRIS| A
X o S St S| =2 o= / =EHM=0 o LO I
2| 2Y At 2201 TSt A2t XE0| =2 7E/01= SHAl= 0l0) tet 2247t =2 HOIC

[100, 107].

30) https://docs.google.com/spreadsheets/d/1ATalASO8KtZMx__zJREoOvFhOnmB-sAqJ1-
CjVRSCOw/edit#gid=0
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/02, e Rt \0 Ze THLHo|| CHS5H7| ISt
Asns 2 A U QEERENCE RS

= aT S

* MITQ| QEAA TZHEQ| SafePath®’= ADIEER MOl PrivateKitat & S9! Safe Places
2 Y5, PrivateKit S Soll 620t ARBAL #IXIE 7|5t &, HQE 42 Skt 5
Mt H|w

« QEAA Covid Watch® Z2MEO| A= SafePath@t O IXIZ HQIHEE SRSHK| ¢4
TR 2 F2E FHolHM Y & UES B + ULE of= ELHAIAR—S Y

- QLY 874 1307 O|AQ| 17| 0| E0jot= ZHAA|Q! ‘PEPP-PT*¥(Pan-European
Privacy-Preserving Proximity Tracing) OlA}= GDPR(General Data Protection Regulation)

2 Z°0lH Pan Europeans X|2Y = s 22| BE FH 7|2l QEAA AJAEPIS Y
EES
c AQA QAERIOL OAELIOH SY ME SOMs AMVIEZE ME9| TraceTogether

ot QAfSH BfAlOZ BLE(Bluetooth Low Energy) 7|8te] 3/ ZZEZ TZMEQ| DP-
3T*%(Decentralized Privacy-Preserving Proximity Tracing)S X|2lst= s 7HEY

*MITE Z} 7HR19] ADIE E0IM YEEE 299 XZ(chimp)E &&5dk= PACT*(Private
Automated Contact Tracing) Z2ES2 Y. MO = BLE S41 2P0 HAEEH A= A
S 4Te FHX A0S 2 AHE|L= AMEO &8

< OHEL 122 EREAE J|UICZ o= T2l0|HA| S COVID-19 BE FX(Privacy-
Preserving COVID-19 Contact Tracing) APl &5 7Hg} H&S @H3MT, 0|5 HISH AJA

"2 EA1[102]

31) https://safepaths.mit.edu/

32) https://github.com/covid19risk

33) https://www.pepp-pt.org/

34) https://github.com/pepp-pt

35) https://github.com/DP-3T/

36) https://pact.mit.edu/

37) HE2 X 7|5 HIYsHOS 13.5 YHI0|E HB(2020.5.20). 72k 50| QLEZ0|=0] HiS H[0|E
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* ETSI

—~

European Telecommunications Standards Institute) A= ADFEE 7|8t 28 £H A|
= 72 2lel E4AP®(Europe for Privacy-Preserving Pandemic Protection)

AI5HT 2N TR Y AT MBS 9ol 45 28 TH5S BHIY Y 150 LR B

do
2

FRYUS P F SiLt= FHLICH ZE2IS0 IX[SH L2H(Mila) HEA0M TISHL U= P2P 7|tk
9 2BXI5 FX 7|=0Ict [103]. HXE ME FX0| AL &

E —
St 2P ikl 55 201 Haid 7152 2RO £ 517152 A 43
Z EX

K48 72| U X AIZh, KR HIE S8 TS, 017 57| 2 S40| EXf 0f59 22 SYS2 D
IOl SIHES FT RGP BN HIBE 4 T, BYoHE YIS0 U= HEet B XA

ST 127 OHLE 4 UCH: XS 74 HOR Jlthekn Urt

0|2{3t P2P 2742 24 HE £ 71t Hald 7129 ZE2 M22 A5 HYY it 22a

T ZBHEI0] MAZH DU 2 FX0| TH53t SET DS 202

0.

2.6.3 Al 7|8 B FHo| gt A MRS

OXE 8 MAMS ASXIS 7I122| 20| SO0 M2t ZAl Zat2 A[RIS] Ha|7t ofste|A

X o
L, SR{=i5t EI0t BIS BELE BIZH7|QI0] £0) 20| SHSS MSIA7 L, P SteE B/HgY
o] 3

A2 S0| HBEBIN BHGH| 42 WA SHE 4 ULt ST FOX|T Uk CIXIZ % A
AHS Sof ¢S 4 s YHE SREKIT, SAN) MEAS HE51T 22/K9) TAFS0| 4t
H I HEE{0{0F BTt KIMSE SOIK|T Tt (97, 105-108]

0]0i| Oj= NSCAINIM = ZEE thES et ASAIS AIAH0 Tt 7Rl HE R 22| A 7I&S T
0 SHSIUCE NSCAIOfA= “ARIS| Xt} % Z|RMO2 1i5t0] WS 2 oYX 1 =25

ot 21HE NISoH| =S WS 2" S 5}5*1 1274X] 2 AIS A KIAISICH [105]. A

LAEIS U281 10007He] FHARWEEIIS T EX12 201 CXIR 20 7168 Aol 21
L oI FEA0HHEF £ 35 A1 A SN LEARN B 52 1) 2 aaom HIZ% 2
Al X1 2) ARZERIBHE ZtA| A% 3) 4 HIOJEI] A S RIS 4) it ok Fx|2 0|25t 5) Aot

38) https://www_etsi.org/committee/1769-e4p
39) https://github.com/covid19-model/simulator
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43E 278+E D2t0|HA| o] 7Hs82 =012 A0ICt. 0| oidst”| ol CIXE HEA =X
71& MEAl FHMOI HEHEHS 70| =2f0! af, 24ta}, HO|E = |48} H|O[E MH7(Z
Xt gH M| X7 | 2YH £ SOl et S2ot & ZA0|ct,
SN0 7[sMe2E 22| 24 4 7|E 7|80 XY HEA 7|8 WL HE
HE OOE L AARS SBE U= 7|& BT R0HH, QISXIS 7|2 MEA H
Qo L4=X01 Al M= M(Trustworthiness) 7|&/EE 2t 2T X|&50F & Z40|C},
J2|1 0K 71 EQ0tH= 013 BE CIXE £ ZAH7|89| Hele SSEU TR &

WMo = ASE|0{0F ofH, HEO| S/H Yl EA0tE=SF LIFoH| 1121%|0{0F g Z0|Ct.
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T —/1 T

il
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o

==

o

7

2.7 9 IHE

Aok 7eto| AQ HE 25710 SH OFS UES |1, 1 0|F 2L 6:0A 1517H] k= Y
2 S AMOF A SAI7t 7LSSICt 0249t Y7210 2 ofF #M 717 My o, =4 o

T/t EQ017|0f| B2 B A|IZH0| AZE|7| [HZ0]| AIS O|&Sh et +1of M| 22kl S3E A
JHEO] TIYE| T ACF[10, 113]. 0|24t 7|&2 of= ZA 7|12hl HYY S & Z4 AL S At
HEAZ7| %t 28 E2M ALEEL.

AE ZEHR! COVID-190] Lh33t| Hist XK= H|Q| S %’—EH HOE 2F2 MA ZX0M 2
28 7|US IR =71 K02 B2 FARE HFNEO0] ZIE 1 QITH (B, 35, 113]. Sk 2020
H 68 723 7IZC= 74| X} 402HH AYKE LHL U= AIE [114] O X|ZH|Lt
0| SHHC = UL SFEV| HMK|, HEE22| ZTUS2 AMel H2lF7|Lr 82kl WA
T3 ZY GY0 LS oHZHO|H, Ol ZHIH, AlRIHR2 4t LisHS 7HK|L 2Lt M2t o
=2 HIXGI, B2 =7+S0| XZHE 57| fI8t =23 ot UL

S 2MetE X|EAMe OFX|ZH HHAHIZ [115-117], 2222H118,119] S|EEAZE
Z3[120], 2IELHIZ/2IO|LIH[Z[121,122] J2|1 2|ELH|I29t IFN-a[123]2t0] HEX|g S0|
COVID-192| X|2E Q5t & 2Oo2 A7 ZO|Ct Mkt YAIZANE E[HZ 510] X|BHSEE 5t

L7150 YSHOZ O|R0E ZC= 7|ttt HElS EM2 & Hi0[2|A StE =fQlok= 20| 7t
M YHOIX|T, BIO[HAS BiYSHL, HIO|2{A0 ZEE FCWF-4MZE SOi| Cifet X|ZHIE X
5101 SH0[ZAZ S ASMA|, Azt HIE 2|10 712Xl A0t 7RI BE Al L2
HEot=t {=HZ0[ AT

SR Rl &S SHZSH| YoM SR 217t U= Al & A= ERlok| Aol IS
XIS (Al) 7120] MEE|1 QI 55| of22| E=HAS S8t AZYH2 M22 A=0 et S4S0]
O|0] B0 H HEHOIM, 222 2SS 7|Mots YHE22, At HIES &&0| 25 + U= Z2H Ot

cf, Of= it QIIapt 201 Qs MASIALZ ol L&t it

mjo
d
=
el
+
s}
n

QBRI (A) BUEO| 4TI HES Yst0] %fﬂa%% ‘éa’sm #I2t HolEte) HEtEt 52
SiCL. BIIHXIE EF10] El= COVID-19
Z0| S THHO 420 £Lf. 3} 0f2
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02. ZEdE M= LS Tl hSsk7| st
S ©

o2 9IZXIS| JI% BE 58

S S0l COVID-190 tHet X=HIE WSt Q= SARS0] ULH, 01S0] 7H QISK|S 7|0
ot0] &I 2UCY.

BenevolentAl [124]= %2 COVID-192 EHICZ i Baricitinib0| Q8 4SS H QIS H3Ct
0| 2AZt U= 0] At AEE| K|Skt eFA| 2 BIHI0|E{0f Thet 241 2 L1E|ES Jidotal
UCH, E5| 7|Z2| 25 EMZ o0] H|O|E{010] St HO|HEE7 &S Soll ZC ket H0|E{H|0|
ATEE WS} [125]. TEEC| H|O|EH|0]AS EMHE 510 ASAZYEEH 2 symbolic AIE X&
ofdl U1, EXeZEl| ZMS EMZ of0] 7|ECQ| 4=9| 2| EXMGRED OfL2t, A= 2SS =&Y
= s ANARS 7HX| L QUCH [125].

(B 4) QIBX|s SHE7|e] COVID-19K|ZHIE LB slAet 714
7|ye TIeg

238 2712 3 HOIEDI0|Z7|&T HEYTE

X471, 1217 B 2 AIRC 0| 240 DA

7lHte] 2412 74D U8, S5 AFHEO2

OlE{2E HOERE X HAPIS (124mziz2

MZA)S Soff .O|=7H F2 H|O|E| 010 7|&

0] HXY. LE0] EXHEA D 2of| Chst HIX|Op o
22 212, GuacaMolO| EE|0{QU0] X|&X21 &2
YO AHOIETL R XIEI 1 AS. ABst = ol
g OEU_EI"O *'% 2 23 2 symbolic Al

=0 2APE Ao, AlfEL= YA
2N dFst 420 /UB. ZZ AAKT,
BenevolentAl | GAK, JAK1/JAK2 2XIX|Q! Baricitinib

(Olumiant)?t  COVID-190f| 1M
S E0I0[Z 74O UM Tl 5

W IE0ls 20 HHE X|zH 22
=0 Ciet Soi7t ERE|0f ACL Al0] CHer BN

| 49




50 |

R, "1 \

)

g
=

N

A

InnoplexusOilA] 7HEst =XHA QIZX|S

HI5|0|Ef (300H2HHI0|E) 2|11 4= FHO)

O[HE Y= Al 2HZF0| MBI AIEAHE

2 LoIH0|E, 2Xte] E=, AS AT 2ot UM

HIO[E{ 7t MEE.

SQ/0[Z2/Q10f SAZF UCH, SXH| | O] 2019-nCoVEMO]| QIZHat HIO[2{A Chufxl

O|HE EMZE 5t0 COVID-190] et | of BX AMHS Qo M= H0]E HMA|o| 2X
A

I'ﬂ_l

S

Innoplexus | X=X £2FCZ S22 0| HEA| | 15 SISHOIESt ASH= JSAES 2ot
HIZ SO et HIHES TII6IA2H, | RS 2T OfL2t, HEX|ZE A== &2sl7| ¢
0[50 Crfet =52 SESIUS. of & 2SS 20| 2t US.

OflAf EHO]

E 2 FE 0f7| FIStAIAH, HIE%’—E BN S0 Z

0=9 w20 =APH A, zZ
VantAl 2019-nCoVe| ZE&H 300712 2=

=P f=} =
xS Mezol

=

INNOPLEXUS= Gunjan Bhardway BfAIS &2 MEE 0I5 X|s57[4Ht % HE2 K| 2ALO[CY, oF
3009l CHEOF Bl ME7HEE T4E 0] 22 52 % 0| SX|0f SA7t ACH, E51= 2F 1000474,
FMZ 2o Y/ YT ek BlH|0|Bf= 2F 300H|2HI0|EN| SHISHC[126]. U2 8xHY, 2|EEEY

oo/ o [
=, XZE AE S0 Tt M2 [127]2 7121 0] BoiM= S22, HHAHIZ, 222 EZDH0
TS 52 BEX|20] (i3t T3S SXI| BOJEIS EH2 53191, T=O] in vito AT2/dS St
AZ2 S5 71 Hstet 42 SHRS MoK SAOIC)

VantAl= 0|01 2AE F11 U= SAZAM, ZG2E0AM SfQ15]= H0|2{A Faf ThtE} O]9 ¢
2HE Q17+ 5007H O&f2| ChitElo| **i’ﬂ%g O[affol7| et AIARMESIY 3] HZHS 71X U
C} [128]. B4XH 3007 Fz Q| 2|= SH0f et Z2tE =& FO|C}. 0f Biof F=2| Healx [129], H|L{CH
9| Cyclica [130], 8t=2| Deargen [131] 0| COVID-192 EHAIOZ AIZ 0|85t Aotttz E2HE0

2 MW= = SIAKSO|L,
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2020, Lancet

(O 9y IFX|5O 2 201 Baricitinib2| 01F &1}, SOMEISX|2H|Q! Baricitinib 2019-nCoVe| MIELY
UAZO| R SA|M QUKLHUIA HES QUSHE AIO|EFIRIAES| 519 MSHET|MOI JAKT/25

AMYCZA, BES BLAH, ZFAQ| EES BaAl7l= 71 Heth 135 7]
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oA

/XHIM‘I)
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= FAl0Z XM5I5H X|2H|IS0| HE%HE SENS EEII'_ QL. ésl BaricitinibO| $%§ t.':*t 22 Hio|
7

A ZHH7 Q| RIS, HHO|2{AZ S 2/5t0] ALY 0|2 5hs 2 HER MO|EFIRIAZES
Mo = QUCH= HO|H, Ol= Hio|=A 3 %*%%QI T SHE 29 + UL USSH 20E
TE517| /IRt HIEHR 249 $24S 20T /ULt [132]. ASK|s EHZ2 HFEE2 dEsaER
A A symbolic Al S5 ZES AHHCZ 2[HatE ZHS AE0tL UL, HEE1 U= H|O[E{H|0]A
o Yt 0| Z2 +Z0| A=Z T L2 YHTE 0|1 QUZS HAIGHL ULt
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RN
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At

0] ZE Zu=2 S&610 22 M, 0/ COVID-190IM= QISX[S7[Hh ZHEH Alotol 7Hete QI

AHAYOM A3 B0|0, 1 o6t 7H583 Solohy| /g =0t {0 A QUCE. SHX|2H =2 7H5H0] U
O 20Xz 2227 § YT UAS0| 0HX01 ANE HOFX| 2ot ULt 11 22104 L0, Hi0|2
AQ| EMA HO|7L TIYSIA| LIEFHATH= &, M2 S20]| TSt Q14| 2 7|8t HAS(m|7|H 2|1
HZO| Ctefot Halet 22 Ha-S0| EXfeth= oM Hil2{dS St o5t 652 OEA ot /U
Ct. 0|20 QIMILY SEfet HY 7|Hat HO|2{AL| HAS|I|Z| M, ME KO QAS0| hot SFYXQI
HMEE E5HSiZAGH0F 5= S20|CH 0]2 MIT-IBM Watson Al lab0fiAf COVID-19 &tXt & IHE=0
2 MG G2 U2 5 Us SXI0)| hak XEHT7 |=0] JHYEIACH [133]. Ol S SXOAMTE L
EtLt= 2ot HAHSS Ofalfe 4= 1, 2|11 0|2 SMHO = RITe 4 Q= AZS S =H
OIM X|F QISKISLE JHUZFQ o= ot AR M2t XS g a7t ZH2tE 4= 23 0|3t [t
M Ot StXHS 720, REX|E SRRt Aot SEXLO| CHet HAEES0)| CHEt O[oH2t H|O|E{H|0]A St 7}
F& SYst =2 HIoh ZHE Y HIO[2A Eeto| Cist B27t 2 4 UCt
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I 2 Mol LS5k ffst
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BZ 58

3.1.2 ITU-T/WHO FG-Al4H

AA N 209 QlI3Xls #H =2H HE HLS 2l WHOMAEAZ|RL, World Health
Organization)2t ITUZHIF 7S48t International Telecommunication Union)7t ITU-T 2510

FG-Al4H(Focus Group on Al for Health)7} 20188 704 AIME|0f SHXHILX| CHYSH SHES TIssH
@1 QICt[65].

FG-Al4H 152 20184 98 26U E| 27LUMK| AQA HUHF WHO AS0IM A Y351} 82912
JHZE|SHO|F 2 SIWIIK| & 8HHO| Z7H MIO|LIRt CHH 5]2|S THZ[ot0] Tt 2020H0i= Z 2L TS
Ol FHOZ 3¢ 3|9E FASI¥Y, 5E §|2= 221010 2 JHE|SIRAC.

FG-AI4HS WHOS| 7|12 Hatxfl MTI=T ST B 0192E 9|2 QIBX|S £0f 523} 0|
#S2 WBSIT WIS BS24s S TIAGH0] §TH HOM 2 OJ0|S ZH=CHD B 4 9Tt

FG-Al4HE= = 6712 WGE 7510 2M OIAE% =051 I, 187H2| TG(Topic Group)2

SFYol0 FHIE BES} 0l L=S 9ISt ST ol QU [H6].
(E6)F 9] 2 TG [64]

TGH(2019'4 78) TGH(2020'4 28) Al 7|z HE HY
Cardiovascular disease risk = AlSiT XIBH OIS .
o ) X 5{7} XI5} 0|5 EFX| Ol (&
prediction(TG-Cardio) = e B BB RS
Dermatology(TG-Derma) IS S/ k-TETE=k=1
Falls among the elderly = o
o | LEAF (d|EE
Histopathology(TG-Histo) 35 2% Ya|st 2A4-Quiet 218y
Neuro-cognitive diseases Neurological disorders N =
: 174 OIX| &It XIcH
(TG-Cogni) (TG-Neuro) Hg oA Sa T
Outbreak detection (TG- K= Jtote 1|
Outbreaks) ° mEe s

| 55
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195,

TGH(20194 78) TGH(20204 28) Al 7|& M2 #Q|
Ophthalmology K= Yo J42 0|8t Otnt Ast
(TG-Ophthalmo) e Tt
Psychiatry(TG-Psy %S Rz Y 38
Radiotherapy . B OIAF O|5}
(TG-Ophthalmo) Radiology(TG-Radiology) 2t 2l
Snakebite and snake o HHOI | 22| & tH Al
identification(TG-Snake) s SRR e
Symptom assessment K= A7}
(TG-Symptom) © cee
Tuberculosis(TG-TB) its 2l oE, Tt 3 oS
Volumetric chest computed
Tomography i3S S5 CT ZA
(TG-Diagnostic CT)
TG-Growth e ey o ofelo) % BUE
Diagnoses of bacterial
infection and anti-microbial | 2lE{|2|0f 2 L &k LHA
resistance(AMR) I,_Il',—_f
(TG-Bacteria)
Dental diagnostics and 2171 XICH 9l CIXIE 513
digital dentistry(TG-Dental) Rl TlE 5 DIXIZ Rl
Al-based detection of
falsified medicine SIx Qo= EX|
(TG-FakeMed)
e e

FG-AI4HO| Z=Q ASE BHOL 7212 [72410]TH 20| OJ2 HOM OIZXS 7|4

ZQot 22| AR, M 1ALY, HI0EQH 87t 23 SS SEHCE FOl6tIAL 6

56 |



ETRI Insight

03. EXo} =3¢ o ZEE ol EHs 71 ¢l
o|Z QIBXSO| 7l BE S

09! rok

DEL 01: Al4H ethics considerations
9 DEL 04: Al software life cycle specification
m
S b E =
= DEL 05: Data specification i) =
£ lj/ i - = DEL 08: Al4H scale-
: S o .
o 2 5.1 Data requirements cole ol |85 Q up and adoption
@ P 5.2 Dat Shlsall258
= o .2 Data acquisition =1 o @ a u’n o
_— w R . R QO3 O m (<]
8 v 5.3 Data annotation specification S 2|58 w o
o ° > @ U | © o
2 3 = 5.4 Training and test data specification -
2 g3 = = DEL 09: Al4H
[} o .
& 22 DEL 07: Al4H evaluation specification application and
7y 53 platform
3 7.2 test specification a o
o 2 s K T
3 : P ag =k 9.1 Mobile application
7 | 7.3 test metric specification el S >
R 9.2 cloud-based Al apps
| 7.4 Clinical validation s 3

]

[ DEL 10: Al4H use cases-Topic description docs |
TG-Cardio  TG-FakeMed TG-Outbreaks TG-Derma  TG-Diabetes TG-Psy TG-Bacteria  TG-Radiology TG-Falls  TG-Snake
TG-Histo TG-Symptom TG-Malaria TG-TB TG-MCH TG-Neuro TG-DiagnosticCT ~ TG-Ophthalmo TG-Dental

(3% 10) FG-AI4HL| MEE 72«

ArB317HE St UE/THAR)

2

—

At

od

S0 ZIYE| T AUCE.

rE
m@
rlo

FG-A4HES T ZFE St Sszc st &

1) Outbreak detection (TG-Outbreak)

QUSX|S 7|8t ZHHO| 27| BIX| X & L112|E d5 B 218t Topic Group. S RKI(Robert
Koch Institute) Ol H[QF510] L& TGE 2y EiX| ¥ AIARISO] 2t = 7HE= TS|

QU= MBOIA, ZBEQ! H5TL DUS BIST 0|2 J|HIORsl: W)} HAISS USTA of %S

H
it
i
=

=xjoz sir},

Tt 012 9I5h HRE 801 HO|, BN YTRASS I3t OMEN et HO| W, X5 IS
oI5t HOISYEIX| 242 L AOIAS T W, HAIDIO| LRF HEAA 9, 45 I

OlF] 78 L&, ZAI HIOIHS SRt RY Skt &2 Chet ARS0 g =21E S22 ot /UL

#3H FM: E-026, E-026-A01, I-018-A01, I-018-A02, I-018-A03

40) https://extranet.itu.int/sites/itu-t/focusgroups/ai4h/docs/FGAI4H-1-029-R03.docx
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(=] - H — OO
A7t TS ot Y2l 220| S0UL ULE TG-SymptomUIM= Al 7| S

o &7t E—J AHEHE SES et EEskE HIX|0FE MAIS 2S00 20t 2 ARSI 2= A8

J(17Ht”¥7 Y L= F710M = Q2010 RFOZ 2|2 AMH|A0 CiEt HZ0| M= 42
t

OIZ ?lol HQSH HIX|DHYSHOF & 2 7|SESE 257, U3 A =0, 28 T, 89, &

2= S
|2 ZF O, WIS ot Wt HEZA XA, 0i2t 2EZX|(SNOMED, ICD 8), i
22, S 7|t oA 278 XIS 2lo 112fa0F & 24300 et =S SH2= ot QL.

A FA: A-020, B-021, C-019, C-025, 1-021-A01, 1-021-A02

3) COVID-19 Ad-hoc group

52 25t T2 UL HO|AA(COVID-19) M2 5Y13Y 317 214202 SHtelo] 432312
of rzIReL 081O| ARUK, 1211 B 6.8%0 0|2 £2 XAIRS HOZD AR 2 Yo
2 L7t QUL
O MBOIN QIBAIS 5 CIXIZ 7142 YBFH HIZ [IS2 012 YES 95 32 Y} ElT 9o
O, OJ% 6% 5I2/0flA] KIQHE COVID-19 712t S3 448 ad-hoc WG FIZH HIAS ALEHQ] F4257 0]
N QIBRISS O SUXOR HSIT TS LT[0l Chet R YEE 4E/24/BR0H0 B2
ot 212 2XoR 5t Lt

CH|XO 2L COVID-19 ThS ARiISH 23 B9 7S 751 8, kI, Z2ME 32 52
FSHe HOR SHE {0, F7|HORE H o U FH|, T7|%
0 Y

F7|0 ASX IS HXIE 7= 28 T2

FG-AI4HOIAM = 0] S0l = S22 o= QISAISO tigh &
HS0f CHaH E5HMOI HIX|OF
YT} TS 20| TSt

=]

[ O -
dSEt BE HAIE T=7| flet LHES Totl U0, XEH2!
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< VRVRPTUUNRPY  2ict2 xiciol 2517 912

oIZ QIBXISS| 7I% BE 53

3.1.3 DICOM/IHE

9|22 CX|Y FAl 2l EA(DICOM: Digital Imaging and Communications in Medicine) E&2
=& 7|7|0|lM CIX|E SHE N S4, Mt HeE 7243 Folotl Ut DICOM BE2 B4 9

ot 20F ZE FES0M YYEl= B HIO|HSS MZAILE 2RI 2AG0] wetet = ALS S,

rol

2|2 oz 7[Hte] CADx(Computer Aided Diagnostic), CDSS(Clinical Decision Support
System) & 9= ASK|s MEZ2t MHIAZF LTI SE= HE0|A, YetE CI0JE FAREAA

—
o 700 A5 BEH QUi QRS V[ ATt 9T 55 HESIS 9/5H DICOM BE & i 585t

DICOMZ 2018 1€, WG 232| Bt &3 HR AIS F71ot1l, 24X01 &F= JHAIGHALY.
DICOM WG 232 IHE(Integrating the Healthcare Enterprise)2t 71 QA SHAMN EESE Al

workflow X[211t Al result ZAIS QI5t EF JHLS RIgtistal UCH [64].

3.1.4 HL7/FHIR

01715 22 HHA|ARZIO] HE wets BE HES loh A& HL7(Health Level 7)0IM B &
A AARZEOIHHO|AS & 4= ULE FMH|ALL XM 7[HO = Sh= RESTful 2/E{H0|A HAIO=
OF= 17240| FHIR(Fast Healthcare Interoperability Resources) E&0|Ct.

COVID-19 M) 4&2 H0|5HHA TSt HL7/FHIR A T2OUSS PHE7| 218t 2ES0] A

Otz QOM, £ QEAA TR2MEST SHIGHA| ZISHE| T QLY.
1) SANER (Sterational Awareness for Novel Epidemic Response: SANER)

SANER Z2HEL COVID-19 2 452 T3iof 0j2f 35 221 BZ0IMO| o|2 Xigl Sy

AIAE 312 HESS AAZIOR IO ST 4 UES 67| I3t SHO2 FIE/D ULk, HL7/

FHIR BES 7|90 Xiict 2] 12 A, B2 QIT2t 2 B U 7[2H7I0) Aj2 B2 mel]| Te
=]

o
Steoohyd &EE SHE o, 01 ?let LELA VL Z2HMEZ 8FH Lot UL

0%

| 59
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« HL7 Z2HE HOIA: https://confluence.hl7.org/display/PA/Situation+Awareness+for+
Novel+Epidemic+Response+FHIR+IG

* Mot =7t 0=

* Github: https://github.com/HL7/fhir-saner

Q s &— DATA GETS SENT TO

T i STATE WITH COVID-19
. | [ I

=2 e - FEDERAL EMERGENCY
. N MANAGEMENT AUTHORITIES
)
: 3 o
Clinical . n
a Resources *4— - -----= P ————— Il

>

A\’.Q-'J. : \
| /\
. : ZN
L ; dllIZS
! WASHINGTON STATE —
: (EXAMPLE)
e é‘:,'&i‘a\ e‘ L HEALTH AUTHORITIES
(a7 11) SANER Z2HE JHIE (AL&517+E S50 QIE/RHEHS)
2) COVID-19 Interoperability Project
COVID-19 &a53ky T2HMELE COVID-19 (0189|2019 AM FZLt HIO|HA) R&tt SARS-
CoV-2 (Mot 24 387| 55 Z=Lt Hfola 1A 2) B S, MY, HAM, o1 S| ¥ A XI2E

HL7/FHIR 7|#tC = wtet £ A E 43S 28 7t50t MAES HOloh= A8 SHE Sit
0| ZZHELE= COVID-19 Interoperablllty Alliance 2&2| YF 2 A TIHE| 1 QLY.

« A TZME: https://covid19ia.org/

« HL7 Z2HE HO|A: https://confluence.hl7.org/display/CR/COVID+19+FHIR+IG
* Het=7t: Ol=

* Github: https://github.com/logicahealth/covid—19

41) https://aing.com/thesanerproject/
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< N 2t Rt Ch23p7) Sit

o2 OIZXIS| JI% BE 5

O[5f0j| = CHFSHHL7/FHIR 7]8t] COVID-19 IS 2 MES2 i 255 Soff Y2 E &0lsl=E
Z= QICt. https://confluence.hl7.org/display/CR/COVID-19+Related+Projects

3.1.5 007

OIZ01ARS COVID-19 HEIR) SI01AS] 18 B Lfo| O/ B D3t NS SE SHuS 9jst B
Fal2 ZIBIAC,

* LOINC: https://loinc.org/sars—coronavirus—2/

* SNOMED CT: https://www.nlm.nih.gov/research/umls/Snomed/snomed_main.html

* ICD-10-CM: https://www.cms.gov/Medicare/Coding/ICD10/index

* Current Procedural Terminology (CPT) COVID-19 coding and guidance: https://www.
ama-—assn.org/practice-management/cpt/covid-19-coding-and-guidance

* HCPCS Codes: https://www.cms.gov/newsroom/press-releases/cms—develops—

additional—code—coronavirus—lab-tests

31653
53 H2E COVID-19 Mt 228 9ol ABRIST ICT 7158 X3 285I0 MYy BLIE
9 4, UioleA 34, ofY & FI2, A2 5 52 ¥ @ 4 A5% A= HI2S 280 U

SIILCt [88]. OIE AIXCZ CAICT(REEE:BEHFEER, China Academy of Information and
Communications Technology), AllA(Artificial Intelligence Industry Alliance) 52 COVID-19 If

S et QS5 HZ FE ZHS WML, 1371 QSKs 88 HME 2F(AI 2EFF, Al THEX,
A58 2R, XI5d 24 MH|IA, 23 22, 5 HAE, 29FF R&D 5) 422 A3 XIS HME At
452 221, 0|5 E&ok= EUM[39]= HZHIAC.

0|F AZolA A= EES7HEQSH Al 7[HH9] QX2 =S F AR i3 Bt A & Al
YES HLOIRAL, 7| F71 BE LS FToi Ut

| 61
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ETRIOIM= 2019E MY XFHHM| 2= QISK|S 20F HEet &= H=zdh HE
2 U ME27S3 & CICT 8% BE T UYT - AOE dA Z0FJHY 2AS :
QSIS 20t ASKIS 7[H 2271712t ASKS FXICJ2H= 27 2Ok Chok (E7)2t 20| & 57t

X9 RZ AO|AE &L, 2 BEsH Y 24 3 MASS S5 [66].

ey |

(B7) 9z QIS5 FAA 0|22 ZEE MHA EE 7Hs R

MH|A I§7|X| 2l MU|A RAHO[A HEE A HE B8 7S OfF
* (SU-01-01) X{= XITt X ot
- Z4EY A3 ZITH HE AIAH
« (SU-02-01) C}7|2 H|O|E{ 7|t S e
(sp-01) 1l * S OOV EPIREOIEZIL . 5 s ol 71t Css
e K 7|2

- 2 27| /23S Ut
QUK 7|1 F[Q| A
- X7}242| 2R % o1y SR

01 Ofl0IHE

* (SU-04-02) 213X[5 714t FX|2
MH|A
* (SU-05-02) 2HdZl2t #|0] Of|0|HE

(SP-02) 2IEXIs
R[] M|

Cy5t

[

HA
[H

HATY o= QSA|S FL FAH0|AS2 S0 Sal=|X| 32 LEHL Al

0
U

ron
=
N
T
ra

[>

HH o
ne HY oR 0E
[l

N

=S5 AROIDR, T SR U ThY 3 S8 AYHOR Sehz ge 4 ot
QAHOIAR HGILRIE THYYTO| BE 2 2412 S AJE 6001 21 0/412] XX
TS2 7|¥OR 4 [S0) W3t 0|2 OB AIAH L 2 0j2 9

10| 28 7tsottt.

~ 0 Mo
]

=
L1
ko 0I0
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< U ua xidol bl o

09! rok

o|Z QIBXSO| 7l BE S

8> A|:||-E cﬂl _7”_‘_5 | I_<|3__|3_0| xo l:r0| }\-||j|)\
Ctol Mu|AH QAHO|A QOF
(SU-01-01) XI5 | 9|2 Al AH|0|A *"35_ A 3HO| AHM

T Ex TIE, XYY M, o= o=

(SU-02-01)  CH7|RIOIA 20fT YAFEE 7|82 SI5511, 17| UORRE]

CH7I2 HIOJE 718t | 0zl BHRto] ANHBE Z8tsi0] 0 2910| TS FITtstD
CDSS X228 I QMBS TAFE AAH

(SU-03-01) Xt& | A=ZI0] &5 M2 LHE, SRRt &, T=0| 40]= 2Jat 3
SYUA 97 YE | AS BUE XS 39 YAIGHH A= YE AAH 7|1/ M5

= AAgE]
(SU-04-02) Ol8X|s 7|2t 201 0|5 REAS S50 2tXte| AL JgEH
o= 7|ut MM LWQSH 7|2 ZHAISS 23511, SHXo| HZI|2S J|Htoz
© <dlo Igro| ix i Ht =
Z=x|9] MH|A =22fol/uaolg A5 XH/0E/MY0| 7t55 PEﬁ ol=
MH|A
(SU-05-02) | QIBX|is 7|tt O|MES Saf SHITIBIXt SO| AEHS AIEX}
o RS Ao ZIetH QIHIO|AR 7|/ H7|M/HSHE MASIL HES
Ho|IHE 22|& 4 YU E SH= MH|A

BZ D0k AILZIQE 241 4 242 S5 [IST 22 B4 Z1IS Bt 90D

05 g3t BESH M2 £2/0| 7Hsafct,

BT MHIAS| HE 28NS XIgle| Y3 LR s BES QTARIS A
BT MHIAS) T RIS Qo) QTEl= BE HEE N

BT AfHIA HIZ0H OGRS 717] 2 AAT
- 2t ETH MBIAER MHIA 73S ©

ol
EH
ERI!
I=
Hu
=
ne
njo
>
Okl



w
N
N
|0
Hu
A
oy
1)%%
oL
Pal
min
d0
ro
T

ICHH 2= 271Kl

[ ]

ARO[ QAL 0[2{8F FI7HEQI AFIS0]| CHOHM T 7|1E AUE|RE &86t0 7t 2A45k= 40| 7t
otCt. I S0 USKIS FX[Q AIAH At|2] ZR, (OE12)2 Z0| Lozttt Zk2 20| HICHH X
=0} HATIRE X|2ol7| Yot a7t E 4 LY.

USER Provider Hospital External Provider Regulator
%f an > Spasiize cuotss

e
<<AZFAI|>> =] [

L’%‘ T aNEcas

- A ‘B Hez=7|=

= = o -

(=}
(S

. _@:—qﬁzu\acg<g§%>>

i
|
|
i
|
i Al I
T = X g A
i 153
- (g L)
|
— ‘
go
P! MR ! e 1
A ¥ I SE=mE
<37 R 25 << 7S <<HZLES <<H|Z0{>> << x> BE
e e Y
D ' [z BBaze nEAag] SHHTETED) SEsd sz Ezs I— N ES
E (HERRT Hme ¢ Actor
Payer - QHEsE

<> @50
(A& 12) ASKIs FXI2| MH|ANM HICHH 24 [66]

(ArZ317IE Sot0] 2E/MALS)

XS ZE X ALY A2, (D 13)AILEL 240 HITHEH X240 25 245 Tofstl &
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< wEzasy O

09! rok

o|Z QIBXSO| 7l BE S

Provider Regulator External Provider

A7k A"
<<MNECA=>>

[=]
— 33 HoIg
oUHY azyTA :I'Sl?z?l%"éfr
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C 2}o| El29Ho|
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[/ @easAuEd o280 0|E
S03E

‘ +
t - -
| @e=sg 8 I ol
o|ZH|MPA|A i AR
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SO B TeAl 2T S0 28 =T A EHHTEE R l;l M=8
\f__?) Actor

(FE=URE EY=d=
Sh

> YAEESIE
+-- Hel olgl

Payer

(2 13) A5 [Tk BX AIAHOIMO| HTHE 24 %7} [66]
(Ar8317t Sato] 218/
3.23 2=7|7|2t HI2|Z7 17| 20| ME EFEs} Ut

LY U3S ?loll ASAIs | =3 Y0 S MHIAS2 IA Y7171 "HIe=7|7"E T

=+ UACH, IE7I7':’IE'—’.‘-
kel

0>
= oIr

B
40
el
e
o
=
=
2
=
el
=2
>
2
N
el
)
K
n
N
m
)
=]
[N}
o
=2

H

OF BT} [64]. BHEH H|Q=7|7|= E=O| 1A 0| AREH 28 7ts

T UCH, Z|aoto ”hﬂf Yoogky ZHO| 122t LQSILE. 122 0 Kok S-S 1t

ZEE UiSS flet QSIS 7|8t 2= 7|7|2k 2eiot0] KO 2 12fohor & BES FHIS2 (2
214)2t 20| x| o712 2 K0 12foks 20 HQolH, "= QSIS 100 BESH S8 I
YN EESHUE 1070 A SS SHC=Z NEGH= = U [64].
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SaMD Xz o

olzx|s 7|t o)@27|7|
Holo} BEx
TR o

ol A EZHO[E] 7|4t 9 A & 6
(1SO 14971) 9 L M5 o} Ta| M

Research Approval
DUNL Y N5Et 24wt 22/ HE
sHy (Assessment) (Cl|nlcal Ol# & &1 HEE2

Evaluation)

(8 14) ASKIs 7[Hh 2|2 7|7] O 7|2 Sd) FHM/HZS] Ol HEZ [111]
(Ar831715 Sot0] U/THAR)

0S Sz AIAH, THS 2=, SEX| O

A7t Se 2, O/ |12 0l 7|2 ZEE J2 AIAH, HIUE T= AAY St 22 CHet A
T RZA0IA AU EE0 24, 2|71 0|5 79O of BF 24 ZAu BEsh Mef 80| 7k

g 20|,

H2O BE D2Ye2 24 HUS Soff 0|0 =SEAE M EES S Z28E WSS *lol AlSdt
A BZESpPHEQ 2452 YeIot0] U/=H EESE FLoke AY: TR0l
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41 DL/ML 7|& 172 S8 2 0|4

DL/ML 7|22 (RE12 HAE 7| M8 X S8 Atd| Bt 20| ZgE 2o 27| 0 5RE T
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E [} =
T 715 JHE, A OHEIR] ZEE 32l M 20| Z2X 28 £ U= 7tsds B [6-17, 671

Ol EUMOIME ZHE Al 471X ThS BHER X8 THstt UISXls S& Bt AlS2(
J15)2 20| 2FSIACE 22|10 ZEE M tHSS 2%t USKIs 71E2 S oY SHZRE
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ML/DL EXst = SY/AAN X2
[¢) 2| St Hel 2 Ol f|S
ol xj &8 ik L N D S
z{xis} 0% AR
ML/DL - AL A% S MRS | oo
23w EEEE o om o
- _ FoI3a U8
- Al QHIH) ot - iZ{gtxt mLIEY
- ZhHE Tt Al
[=}=Na} 20 _4_*1EIL'. _|='|_*19
e | A5 Yz s T
X} o o S5t Rt 2t .
201 27 IS os R722| 22| Xjg)
G
- BAOIAIR} Al
Al 7|8t RS ZIH
x|
i CHEREN Y
JHT - Al A2 RSSOt
o DLIEY
=K
Al A o4
CAM OO BAMS
oM = == ZHoiH R
SERE o oz 7j2 e 21ol Tt o
SC I = =2 582N
0%
(3% 16) 2 Mt (1S ABXIS SBUM ABKIS 7|52 S8H &8
HBE M NS USAIs 715 Bl SEXQ S E40] 0|RHX|7|0= O] 'Eg% AlZto] 2
Eot &0l & 4 QUCH 21417 Z|TH MY &2 S0|M AlZokA| 02 SS0[ AREIR{L, OFF &

ABESE B MEOICL HEHPI %@ 24 AZIS2 CIST} 200, YOBE X4
0

2 0|20{E! {02 O ALEICE [89).
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* (Mihaela) =20IM= 1) BHYE Ol= A 2], 2) 7HQISHE &t 22| & X|= A18| i, 3)
M2 S Y, 4) 22 Olai2t Akt b) M4 e AIR0|2kE 57HK| SHOIM 1S

KIS 71E2 HE AlElEE =4

% 1
ol
2
ul
>
8

* (Joseph) ==20Me= £X&(Molecular), YA (clinical), Ate|X(societal) PO 2 LIs0f T
HHE X 2A, MO, RTA 24, G XH Vs, RS Y FX, oKt 0= 0|5, &
shoeE 3 M QY It S| st FHIE S SHES FelotLt [69).
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2t 4SS M HAERE F2 Al &S0 et 7|E HOI= MZst &, A 7isddt =4 3
=2 (2F17)1 20| QoftiE 4= QUCE Ol 2 X|HE +F2 FZ(1)228H £3(6)2| RAIZ +X|
515109 FEAISHACH

Ol2fet 24 ZLaf J [ZO= LIOpt 2 SEE 7l e HEk} oS 27T U2fof et Ty



ETRI Insight

FOH L] = ol
CMEEE_UWS I zhoet il S 91

oIZ QIBXISS| 7I% BE 53

e | MBS | WS
dole | &F © | zuy
- OE U A 5 3 3 .
- 32l = Ao K|
- Al 7|8t ST Rl 5 4 5 4
-20I 82 3
- |2 AR Z/xis} Bl
Y EN/ER
/

IS SE U oy 5 4 ° &
- BAOAA XS Al
- REX RN/DUERY 5 2 5 L
- RptzE) 22 K 5 3 5 3
- MBI RIS 7| R
QI3 A
- THHEA SHAHX]
Al 7Jgh loF ot 15 4 2 2
- Al QT ¢

R2/Us X - 27 Ei%} BLIER 5 4 5 1
B 25 KR 5 3 5 1

e 3R SIBE 0fS/2E 5 4 5 3
<Al 7|t A ot
Al EAL/QEHORY/QENORIA | g 4 5 1
Iftr%('l) __________ ng(5)

ACZE RALSH LT HHYSO| XAEHOE ST A2 Ol S&0A 0f2{et o2t 2H1H

35101 Al 7142 28510] 2 UIS2 XU 4 UTE 57| Al TS

H
N
o

>
o

ujn
mjo

A0, EIOIE{C| 4t S Ro| S240|Ch 2T e Ziel ML A0 A
X5 AIARI] DA} 31, TS oA

£ P17} RISOIX{OF BITE 01 SIShAE 9187} BEOR 288 4 i

S2Y B WPI7HERSICH C=O0) HOJEIS) B 2 HOJE 1Y BHS ozE 4 9

UHST SVH 12I%| 1 OFAE|00F 2 Z0]CH.

—Ho

| 71



72 |

=M, oz 3 %

(open global repositories)= PtEE= Z40]
AH|=|0{0F & A0ICt. CiE0| &EA HI0[HE
£ 57| Yol SRYEE 25t YN ZEESW HO[H 37 OF7[BIM HA7H 2L

Y 4 S HYAE
=

N EER

%%ih < CIO[EIE SRot= 7Ly 2228 MY
QolL}. 7|2 E/XIHE/=71E HI0[EE SEot

=0 stos
S8 282

Ry

£

[

-

o]
M-

H'|

A
=T
otl, H|0JE

HeEA T AAS = B S OIM0F & Z0ICE

Ay, o|l=

S,

i

CHAm,

o HI

mo ofm Jm
o O
in

rl_ rOII

tol

OlA 22
Oo SO

H =
Z45(T 91 Fafol 24

0] Of
= SE0| et 1Sk

ClOIE 2301 thet 4 27
=02 Al= HIAE H|O[Ef MEOAS

U, OFaj719} FRi7Her A

oos

MYSTHHR EE BS HIFHLIZE 2HEA| HEE/0{0F ol
g OfL2t AR Y A2 E=20

Tt OFMA = QIZ5HOF BT}, LIOH| Sl BE Al 22 T2 242 27| Q%I
7t GlEX &

St 11212k F717} O|R0{M0F & XO0|L.

=2 ELHQ Mt 2171 &8 S0ME Tt YESH 7|52 018t Xl ZEE T
IS AISS MERACH[91]. 0213t A2t BREN ISXIS 7IeSS HEE £ U= 7|

== 20§ 0I TS, 0| 5= THHCZ L2 TM SA0 =4 HY + U= AHA

TE= 20| Q0

OfX|9fo= LRt =7HS9| JESS 18t A+Sk 25t il"I 7|7|9f +I 7I$'F_r

.



ETRI Insight

<04.§%2—4Aw§1 o

9|2 QIBX[S9| 7|E BE 53

4.2 Q= [|0|E{Q} Q= AIO|AHA T 0]A

F2LE HOIHA TH SN S| 2E2RH % 3H—f" Cifet 2 H0|EAI2] STHOIILL.
JHRI/ZIAL/ XIS/ ER7 12X ChYet FHIS0| H= LEMA CIO[EAIS RS SHoIAL, #
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* CNN 7|8t _:,LELI- UHE 9%.’.\_ HIEST HEOI COVID-NET“L 13,870 HO| St At
HolN F O[0|X[2 T ECOVIDxEt= HIO[EAIE A 3715t U
Ct[83].

* Covid Chest X-Ray HIO|E| MIE* & COVID-19 = 7|E} HIO[ZHA M 2 NZM HH
(MERS , SARS ¥ ARDS) 0] ¥0[7{Lt Q== 2txte] §5 X- A 2 CT 0|0|X|oi| Chet =
74 HIO[E MEE F5511 ALt [84].

+ COVID-CT GIO|E{ ME* = XIZ7HK| 216 B XM COVID-199] At AZ40| Z&t

349 49| CT O[O|X|7t ZE&t5t? 11, medRxiv, bioRxiv, NEJM, JAMA, Lancet S9

COVID19 & ==Z0ilA 0|0|X|Z &5t QUL [85].

Coronacases Initiative*= 2 AtO|EO A €t21 El COVID-19 AIHIE S| SIXH 10 712

3101 = COVID-19 At|2] 3D CT 0|0|X|7} |0 ULt [86]
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43) http://www.aihub.or.kr/problem_contest/covid19

44) https://github.com/lindawangg/COVID-Net

45) https://github.com/ieee8023/covid-chestxray-dataset
46) https://github.com/UCSD-AI4H/COVID-CT

47) https://coronacases.org

48) http://medicalsegmentation.com/covid19/

| 75




76 |

« R AR FHHEES|(EuSoMI2| XIS BIOH HHEE & HPAE SAOZ ZIKET
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49) https://imagingcovid19ai.eu/
50) https://www.rsna.org/covid-19/COVID-19-Imaging-Data-Sets
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