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Stages of the Grief Cycle

“NORMAL"
FUNCTIONING
EEEER * Empowerment
e Security
Shock * Self-esteem
and Denial ¢ Meaning
e Avoidance
e Confusion
e fFear
e Numbness
eBlame
Anger
¢ Frustration
* Anxiety
e|rritation
e Embarrassment
®Shame
Depression and
Detachment
¢ Qverwhelmed
*Blahs
e Lack of energy
* Helplessness
2 B =

(Source: Kuibler-Ross model)

RETURN TO

MEANINGFUL LIFE

Acceptance

e Exploring options
e A new plan in
place

Dialogue and

Bargaining

¢ Reaching out to others

¢ Desire to tell one’s story

e Struggle to find
meaning for what has
happened

00
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[=[al

[ | Global Deaths -
Global Cases °

993,019

204,490 deaths
us

Cases by 141,406 deaths

Country/Region/Sovereignty NORTH ELRDFE Brazil 16,103 deaths,
AMERICA
us 93,_3?9 deaths New Jersey US
India
i 15,707 death:
India " 76243 deaths e
Brazil Mexico Texas US
Russia T cEmile 15,583 deaths,
AF RLCA United Kingdom California US
Colombia
35,818 deaths 14,022 deaths,
Peru s Ll Florida US
. . A 32,037 deaths
Viesdias AMERICA e 9,391 deaths,

Spain 31,675 deaths Massachusetts US
A . France 2 029 Aol
feEE 4 Global Desths [ ¢ USDesths, Reco... [

South Africa
France
Chile

Iran

United Kingdom
Bangladesh 200K

Esri, FAO

Iragq
Saudi Arabia

Cumulstive Cases Active Cases ncidence Rate Case-Fatslity Ratio Testing Rate

Admin0 Lancet Inf Dis Article: . Mobile Version: . Data sources: . Downloadable database:

MDY/ - 1 88 Lead by . Technical Support: and . Financial Support:
Last Updated at (N 'JDIYVY_\.(_’ R , 2 and . Resource support: .
9/27/20201:23 2% ) and . Click to donate to the CSSE dashbeard team, and other JHU COVID-19 Research 4 Daily Cases [
[ mo i

Source: https://coronavirus.jhu.edu
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COVID-19 =

Situation by Country, Territory or Area

B= United States of America
6,910,082

m Russian Federation
1,143,571

= Spain

716,481

F South Africa
-
668,529

.
(@)
Z

—— India
5,903,932

= Colombia
790,823

I Mexico
715,457

I I France
459‘.81.3

Source: https://covid19.who.int/

Bl - S

[&] Brazil

4,657,702

I I Peru

788,930

Argentina
678,266

L Chile

453,868



GISC2020

Global ICT Standards Conference

T =2 AICH

MEE 9ol

ICTF &8

o] St
=

COVID-19 Sk

COVID-19 and common US causes of death

Average total deaths between February and May

Heart disease 216,082

Cancer 195,983

COoVID-19 103,815
Cerebrovascular disease
Alzheimer disease
Diabetes
Influenza/pneumonia

Transport accidents

Assault

HIV

0 20,000 100,000 150,000 200,000 250,000
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Economic decline in the second quarter of 2020

The percentage decline of GDP relative to the same quarter in 2019. It is adjusted for inflation.

Taiwan -0.6%
South Korea -3%
Lithuania -3.7%
Finland -5.2%
Norway -5.3%
Indonesia -5.4%
Nigeria -6.1%
Israel =7.8%
Poland -7.9%
Bulgaria -8.2%
Sweden -8 3%
Denmark -8.5%
. Netherlands -9%
United States -9.5%
Latvia -9.6% :
Japan -10%
Romania -10.5%
Czech Republic -10.7%
Germany -11.7 %
Cyprus -11.9% I
Slovakia -12.1% I
SinAqapore -13.2% I
ustria -13.3% I
Canada -13.5% I
Hungary -13.5%
Chile -13.7% I
Belgium 14 5% I
Colombia -15.7%
Portugal -16.3% I
Philippines -16.5% I
Malaysia -17.1% I
C aly -17.3% ———
Mexico -19%
France -19% I
Tunisia -271.6% |
United Klngdom -21 D7% B S |
Peru -30.2% Spain -22.1% | ——
- . (]

-30% -25% -20% -15% -10% -5% 0%

Source: Eurostat, OECD and individual national statistics agencies CCBY

Note: Data for China is not shown given the earlier timing of its economic downturn. The country saw positive growth of 3.2% in Q2 preceded by
a fall of 6.8% in Q1
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Neural network models by year and the amount of petaflops required (for training).

le+d Al[pha Go Zero @
le+2 Neural Machine @

Translation @

® 717 Dota 1v1
le+0 Y
VGG @ ® ResNets
Lo Al A
le-2 L ]
= @=
)\I_'I TE _|_| ol_|- AlexNet @
T>=0
ICT —'H'—I—I le-4 Deep Belief Nets and ® o DQN
(0: 13 layer-wise pretraining
= ..
e TD-Gammonv2.1 @ ® SiLSTM forResesl
@ LeNet-5
le-8 @ RNN for Speech
NETtalk @ ® ALVINN
le-10
le-12
-« First Era Modern Era -
le-14 @ Perceptron
1960 1970 1980 1990 2000 2010 2020

Source: Open Al
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O Advancement in research on Al-based infectious disease-survillance algorithms
() Numbrer of disease outbreaks reported by WHO

o m H I m ‘ ‘ HF ‘r

* L] L] L] L] * . L L] L] L] L] L] [ ] L] L L

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 20m 2 3 2014 2015 016 2017 2018 2019
Timeline (Year)

Number of disease cases/articles on utilization of
artificial intelligence in disease survillance
8

Figure 1. Advancement of Al-based infectious disease-surveillance algorithms.
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Figure 2. Increase in Al-based research in healthcare.

11

Source: Artificial Intelligence (Al) Provided Early Detection of the Coronavirus (COVID-19) in China and Will Influence Future Urban Health Policy Internationally
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ETRI Insight 2020-01

*DOI: 10.22648/ETRI.2020.B.000005

ETRI
Insight

B&E8 58 2020-01

“Ztold xHLtof| CHE5}7| 9Jt
0|2 OIZX|50| 7|4 BX E5F,

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

2020
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¥ Branch: master ~

astaria82 committed 56ad24b on 26 May

Go to file Add file ¥

107 commits ¥ 1branch 0 tags
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Jub.com/hollobit/COVID-19-Al/bloby.../Al to fight against COVID-1 coviote

Al to fight against COVID-19.png Categorization of Al application types 2 months ago

LICENSE Initial commit 3 months ago

README.md Update README.md last month
README.md

Al Technology to fight against Coronavirus (COVID-19)

COVID-19 disease was identified in December 2019 in China and declared a global pandemic by the WHO on 11
March 2020.

After the declaration of the global pandemic, many Al experts have been tried to find how can be used Artificial
Intelligence (Al) as a powerful tool in the fight against the COVID-19 pandemic.

Al Technology, which includes Machine Learning (ML), Natural Language Processing (NLP), and Computer Vision
technologies can be provided the automated intelligent capability as like as pattern recognition, explanation, and
prediction. It can be useful to recognize (detect and diagnose) and predict COVID-19 infections

The purpose of this repository is providing the curated resource list of the state-of-the-art works on the field of
Al(Aritificial Intelligence)/DL(Deep Learning) to the fight against COVID-19.

Contributions are welcome. Please contact us at hollobit@etri.re.kr / astaria82@gmail.com or send a pull request.
You can have to add links through pull requests or create an issue which something | missed or need to start a
discussion.

\
Ao fight aainst

B % v & v O & (
About §

Collection of Al resources to fight
against Coronavirus (COVID-19)

& github.com/hollobit/covid-19-ai/

ai covid-19  opendata  dl
deep-learning artificial-intelligence
coronavirus corona 2019-ncov
coronavirus-disease coronavirus-fight
2019ncov 2019ncov-api covid19
covid19-dataset covid19-data

covid-net sars-cov-2 2019-ncov-data

medical-imaging
0 Readme

&8 MIT License

Releases

No releases published
Create a new release

Packages

No packages published
Publish your first package

Contributors 2

@ hollobit hollobit

astaria82 astaria82

https://github.com/hollobit/COVID-19-Al/

14

2020



Github project

GISC2020

Global ICT Standards Conference « Advice and guidance » Challenge
* Associations ’ P—aw
e Review Paper and Report
* RSNA + News
+ IEEE + Resource Directory
*  HIMSS » Company and Product
. SDOs » Al-assisted COVID-19
+  Consortium applications in Korea
+ China

e International Activity

e Miscellaneous

Lo ® AL .

MEZ o8t . Camda

ICT EZ9 j 591 =
Q:I| 'c')él- . China -

Al-based dagnscte

« Standardization

Stsge 2 Ervergency Opersions
annd Resporse

v

NTELUIGENT DRORES.

*  Open Research and dataset
¢ CORD-19 Open Research Dataset
¢ CORD-19 Related dataset

VD Robots

*  AWS Resources and programs supporting COVID_‘—1J9K rewslgaur‘bchf:j"'f’j‘_j:;:}j::= ) “uﬂd \\ o

«  Google Cloud COVID-19 public dataset program =~ ‘=esmsssmese 7 —

« 2019 COVID-19 Data Set in Korean e He— -
. w et CU::MWMV ':W SSISTANTS (CHATSOTS

*  Models [p———

Lo S—

+  Github P o

. Lecture and course

+ Tools https://github.com/hollobit/COVID-19-Al/
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€ & : - : Early warning Diagnosis :
=z Y | % | |Detectinganomaliesand Pattern recognition using |
pe E (5
?a || 91 |digital “smoke signals”, medical imagery and |
= O | B g g ' | gery |
.“c:, v N-BRLEE BlueDot symptom data, e.g. CT scans |
8 | | |
2g |l | Informati '
@3 |l § ! |Prediction Surveillance nrormation |

£ 5 8 | s | . , , Personalised news and |

N o2 2 32 || E | |Calculatinga person’s To monitor and track q ; |
F = EH ALY @ 2% o bability of infecti tagion Lt content moderation to

A @ E 5 || > | |probabilityorintection, contagion In rea‘time, fight misinformation |

MEE {5t o S o || &I |eg EpiRisk e.g. contact tracing S ' |

= “o 3 || & e.g. via social networks |

ICT #&9| was [ |

y— oo

ot =8 P [ | [peli . . |

5= Es L |l @i elivery . Service automation |

25 |l 1 Dronesfor materials Deploying triaging virtual |

9 g | 8 | [transport; robotsfor high- assistants and chatbot |

<55 || 8| [ewosuretasksathospitals, | |coc i covip19 chatbot I

S o || & leg CRUZR robot |

oL || | |

2 8 | | |Monitor |

w® g : E : Track economic recovery :

P S || & | |throughsatellite, GPSand |

§.§ | @ | |social media data, |

: = : e.g. WeBank :

Source: http://www.oecd.org/coronavirus/policy-responses/using-artificial-intelligence-to-help-combat-covid-19-ae4c5c21/

OECDZS/COVID-19 #/7] EtAHZ Al & 0] " 2020
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Functions

Digital technology

Countries

Advantages

Disadvantages

Tracking

Screening for
infection

Contact tracing

Quarantine and
self-isolation

Clinical
management

Tracks disease activity in real
time

Screens individuals and
populations for disease

Identifies and tracks individuals
who might have come into
contact with an infected person

Identifies and tracks infected
individuals, and implements
quarantine

Diagnoses infected individuals;
manitors clinical status; predicts
clinical outcomes; provides
capacity for telemedicine
services and virtual care

Data dashboards; migration
maps; machine learning; real-
time data from smartphones
and wearable technology
Artificial intelligence; digital
thermometers; mobile phone
applications; thermal cameras;
web-based toolkits

Glabal positioning systems;
mobile phone applications; real-
time monitoring of mobile
devices; wearable technology

Artificial intelligence; cameras
and digital recorders; global
positioning systems; mobile
phone applications; quick
response codes

Artificial intelligence for
diagnostics; machine leaming;
virtual care or telemedicine
platforms

China; Singapore;
Sweden: Taiwan; USA

China; lceland:
Singapore; Taiwan

Germany; Singapore;
South Korea

Australia;: China: Iceland:

South Korea; Taiwan

Australia; Canada: China;

Ireland: USA

Allows visual depiction of spread;
directs border restrictions; guides
resource allocation: informs
forecasts

Provides information on disease
prevalence and pathology;
identifies individuals for testing,
contact tracing, and isolation

Identifies exposed individuals for
testing and quarantine; tracks
viral spread

Isolates infections; restricts travel

Assists with clinical decision-
making, diagnostics, and risk
prediction; enables efficient
service delivery; facilitates
patient-centred, remote care;
facilitates infection control

Could breach privacy; involves high costs;
requires management and regulation

Could breach privacy; fails to detect
asymptomatic individuals if based on
self-reported symptoms or monitoring
of vital signs; involves high costs;
requires management and regulation;
requires validation of screening tools

Could breach privacy; might detect
individuals who have not been exposed
but have had contact: could fail to detect
individuals who are exposed if the
application is deactivated, the mobile
device is absent, or Wi-Fi or cell
connectivity is inadequate

Violates civil liberties; could restrict
access to food and essential services: fails
to detect individuals who leave
quarantine without devices

Could breach privacy; fails to accurately
diagnose patients; involves high costs;
equipment may malfunction

Source: Digital technology initiatives used in pandemic preparedness and response 17
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Infervision CT https://global.infervision.com/product/5/

Arterys X-ray, CT

https://marketplace.arterys.com/

RADLogics CT https://www.radlogics.com/coronavirus/
=1 X-ray, CT | https://covid19.vunomed.com/
=0 X-ray https://www.lunit.io/en/covid19/
|| Z0t0| | CT http://medicalip.com/mobile/shop/covid19.php
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Cosibot*

About v Chatbots ~ Train the Bot Cosibot on your Website Contact f ¥ in

COVID-19 Stay Informed bot

Hello, I'm Helen, the Virtual Assistant of the Cosibot initiative. You can speak or
write to me your questions about the COVID-19, and | will look for answers only
from proven and reputable sources.

| am learning every day to provide you with better answers, but my responses will

never replace the work of any medical or scientific professional.

DONATE

Click on our available channels and start chating

® D (~ ©

Web SMs Facebook WhatsApp

https://cosibot.org/
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Target under

Public Health Centers ClovaCareCall 0 active monitoring
0 Make automatic calls . ’
= Lo A|CH r Submit target data Management | Voicebot twice a day
MEE 9fet 3
ICT EZ=9| T _ @
i =
13 B
@ Report symptoms Answer to questions
about symptoms,
0 such as fever

3/

@ Make separate calls to those with symptoms

Z=X: NIA, ot=0| ZZLH9 O ICTAHI R, 2020
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Target
Location Name MakeriDeployer Users Penetration = Penetration Tech
Algeria TBD TBD TED TBD TBD
Australia Australian government 6440000 25 76% TBD Bluetooth
Austria Red Cross 600,000 6.77% TBD Bluetooth, Google/Apple
Bahrain Information & eGovernment Authority 400,000 25.49% TBD Bluetooth, Location
Belgium Interfederal Committee Testing and Tracing MA MA TBD Bluetooth, Google/Apple, DP3T
Bulgaria Scalefocus and the Bulgarian Ministry 55,000 079% TBD Location
Canada Shopify/Blackberry NA NA TBD Bluetooth, Google/Apple
China Alipay, Hangzhou's Communist Party, Chinese national govt TBD TBD TBD Location, Data mining
Cyprus Research Centre of Excellence on Information and Communication Technologies (RISE) 9,000 0.77% 50% Location, GPS
Czech Ministry of Health 277,000 2.60% TBD Bluetooth
Denmark NetCompany TBD TBD TBD Bluetooth, Google/Apple
Estonia Bytelogics, Cybernetica, Fujitsu Estonia, Guardtime, Icefire, 1glu, Mobi Lab, Mooncascade, Yelvet MA MNA TBD Bluetooth, DP-3T, Google/Apple
Fiji Fiji Government and digitalFiji 27,000 3.06% TBD Bluetooth
Finland "Public private collaboration™ National Cyber Security Center MA TED 60% Bluetooth, DP-3T
France Inria 1,900,000 2.84% TBD Bluetooth
Germany Deutsche Telekom and SAP 14,000,000 16.86% TBD Bluetooth, Google/Apple
Ghana Ghana Health Services, Iguent, Ascend Technologies TBD TBD TBD Location
Gibraltar HI Government of Gibraltar and the Gibraltar Health Authority 9,000 26.69% TBD Bluetooth
Hungary Ministry of Innovation and Technology, NextSense 10,000 0.10% TBD Bluetooth
Iceland Iceland's civil protection and emergency management team 140,000 38.45% TBD Location
India Indian national government 400,000,000 7.39% TBD Bluetooth, Location
Indonesia Ministry of Communication and Information Technelogy (Kominfo) and the Ministry of SOEs 19,000,000 7.10% TBD Bluetooth, Location
Iran MNetwork of academics, mostly from Sharif University of Technology 4,000,000 4.89% TBD Location
Ireland HSE - Ireland’'s Health Services MA MNA 25% Bluetooth, Google/Apple
Israel Health Ministry 2,000,000 22.51% TBD Location
Italy Bending Spoons 2,200,000 3.64% TBD Bluetooth, Google/Apple
Japan Department of Health 4,000,000 3.16% TBD Google/Apple
Kuwait Ministry of Health TBD TED TBD Location
Malaysia Ministry of Science, Technology and Innovation 100,000 0.32% 60% Bluetooth, Google/Apple
Mexico Mexican Government TBD TBD TBD Bluetooth
Mew Zealand Ministry of Health 588,800 12.10% TBD Bluetooth, QR codes
Morth Macedonia NextSense TBD TBD TBD Bluetooth
Morthern Ireland NI Ministry of Health TBD TED TBD Bluetooth, Google/Apple
Morway Morwegian Institute of Public Health 1,427,000 26.58% 50% Bluetooth, Location
Philippines Multisys Technologies Corporation 1,200,000 1.12% Bluetooth
Poland Ministry of Digital Affairs 41665 0.11% TBD Bluetooth
Qatar Ministry of Public health 2,531,620 91.00% TBD Bluetooth, Location
Saudi Arabia Ministry of Health and the Saudi Data and Arificial Intelligence Authority TBD TED TBD Location
Saudi Arabia Ministry of Health and the Saudi Data and Arificial Intelligence Autharity TBD TBD TBD Bluetooth, Google/Apple
singapore Government Technology Agency 2,100,000 37.24% TBD Bluetooth, BlueTrace
Switzerland Swiss Mational Covid-19 Science Task Force 500,000 5.83% = 60% Bluetooth, DP-3T, Google/Apple
Thailand Digital Government Agency 355,000 511% TBD Bluetooth, Location
Tunisia Tunisia's Observatory of Emerging Diseases 23140 0.20% TBD Bluetooth
Turkey Turkish Ministry of Health 14,186,000 17.30% TBD Bluetooth, Location
UAE Department of Health TBD TBD TBD Bluetooth
UK NHSX NA NA TBD Bluetooth, Google/Apple / f"\l ) Ir"]
Vietnam Ministry of Health 382,160 0.40% TBD Bluetooth Y

Source: https://docs.google.com/spreadsheets/d/1ATalASO8KtZMx__zJREoOvFhOnmB-sAg)1-CjVRSCOw/edit#gid=0 27
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non-pharmaceutical interventions (NPIs)

n
-
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o5t Smartphone roximity, e —
. e
owners mobility, — 10
]
GPS L
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Contact —_—
i <
tracing app — -

Population size

Source: The use of mobile phone data to inform analysis of COVID-19 pandemic epidemiology
https://doi.org/10.1038/s41467-020-18190-5 2020
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* Home
* https:.//www.rsna.org/covid-19/COVID-19-RICORD

 RICORD: Goals

« Organized response to COVID-19 pandemic by
radiology community
 Create open data repository to facilitate research
and education
« Equivalent to release of sequenced genome
« Apply new tools--deep learning and Al--to medical
Imaging to help address crisis and improve care

« Establish a precedent for open research that can be
expanded beyond the current crisis

38
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ANNOTATION
DEIDENTIFICATION DATA TRANSFER AND CURATION USER ACCESS
* Data sharing agreement = QOption includes use of » Secure transfer of * Radiologists led by = Data use agreement and
form completed RSNA provided DICOM deidentified data to thoracic specialists for registration
Anonymizer tool RSNA annotation and
* |maging Data with segmentation = Data will be made
Relevant Clinical = QOther methods = Three options available available via RSNA to
information retrieved (following guidance with with backup support and = Additional curation to anyone for research and
per provided criteria local institutional guidance ensure distribution education purposes
policies) across sites/regions

Source: https://www.rsna.org/covid-19/COVID-19-RICORD 39 805 U
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Data Inclusion Criteria

« COVID Positive:  Chest CT:
* At least 18 years of age * Any protocol
« Chest CT and/or radiographs * Axial series
* Infection confirmed by: « Mediastinal kernel preferred
« RT-PCR test « 2.5 - 5.0 mm slice thickness
+ Positive IgM antibody test preferred
" Somepl daghoss g il Chest Radiographs
« COVID Negative: * Any protocol

« Any method of acquisition

« Negative confirmation testing . Portable AP PA Lateral

» Otherwise, same inclusion
criteria and procedure as
positive patients

Source: https://www.rsna.org/covid-19/COVID-19-RICORD /UZ”]




Data Inclusion Criteria

GISC2020
RN . Dot; clements: « Optional datah elements can be
 Provided in spreadsheet Sprowc(jjeﬂ n the RICORD
prea Sheet:
« Template available on the RICORD BMI
website
« Symptomatic (Y/N)
° Mlﬂlm.um- _ - . « Onset of S%/m ptoms (with respect to
N » Unique (de-identified) patient ID date of initial |mag|ng examination)
M=z o5 « Unique (de-identified) imaging exam  Length of Hospitalization
- ;;9_7 ID (accession) * Intubation (Y/N)
orer " Age - Death (Y/N)
* Sex o - Diabetes (Y/N)
. %%¥A8d19 positive confirmation Hypertension (Y/N)

Caoronary artery disease/Myocardial
mfarctlo}r/\ Y/N)y Y

e Cerebral vascular disease/Stroke
(Y/N)

« Sequential Organ Failure
Assessment (SOFA) Score

e Other (free text)

Source: https://www.rsna.org/covid-19/COVID-19-RICORD d'i,'.i r]
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* https://github.com/hollobit/COVID-19-Al-Book

e https://hollobit.github.io/COVID-19-Al-
Book/KR/index.html

I S/?=

99999

N #2F=2t 7| #+=0AMe 2F/018 - ITU-T/WHO

42
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R&D IMPACTS

OF
=

Short-Term

e Acceleration of R&D

e Innovative technology
development
v Patents
v Publications
v' Competitive
advantage

v" Prototype products &
processes

Mid/Long-Term
e Strategic alliances

e Commercial activity
v New products
v" New processes
v" Licensing

e Attraction of capital

e Company growth

® Broad national
benefits

v" Fundamental
technology

v Inter-industry
diffusion

Moonshot

e Breakthrough activity
v Huge problem
v" Breakthrough Technology
v Radical Solution &

® Societal impacts

Total
Benefits

o
o
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*
*
*
-
»
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