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Case fatality 5 %

~500 million persons 

infected world-wide
50~100 million deaths

1918 Flu Pandemic

R0= 1.80

Jan 1918 – Dec 1920

H1N1

Impact

2019 COVID19
Dec 2019 –March 2020 

R0= 2.25

Case fatality 15 %

720 thousand persons 

infected  world-wide
33 thousand deaths
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COVID-19 Pandemic 

(~3/11)

(~3/30)

R0



Global disease burden of COVID-19

Hubei China
(Not include Hubei)

Other 
countries

Total

Confirmed 
Cases 67801 14398 702115 784314

Death 
(Mortality %)

3186
(4.7%)

122
(0.8%)

34330
(4.9%)

37638
(4.8%)

Recovered
(%)

62889
(93%)

13035
(91%)

89364
(13%)

165288
(21%)

(Data source till 3/31 9:00AM) 6



1. Border Quarantine & Isolation
(1) Isolation

(2) Quarantine

2. Mitigation Plan
(1) Social distancing measure

- Closure of workplace/school

- Reducing large gatherings

(2) Personal prevention

- Wear a mask and wash your hands frequently

(3) Environmental sanitation 

- disinfection and ventilation
7

COVID-19:
International and Domestic Prevention Strategies
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COVID-19 transmission on Diamond Princess

706/3711
(~3/5 10:00)
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Trend of R0
European, USA, and Canada
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Taiwan Infectious Disease Control Act 1.6 km

containment area

3/12-3/25

New Rochelle, State of New York, USA

Containment Policy
USA and Taiwan

Alley Containment in Taipei, Taiwan(SARS)

On 10 Mar. 2020, New York government creates a 
"containment area" around a community in New 
Rochelle. The containment area extends for a 1-mile 
radius. The governor is calling on the National Guard 
to help support the containment area. Schools and 
large gathering places inside the containment area 
will be closed for two weeks and officials will use that 
time to clean the schools.



新疆

西藏

青海

甘肅

内蒙古

雲南

四川

寧夏

陕西

重慶

贵州

廣西

湖南

湖北

河南

山西

河北

北京

天津

上海

遼寧

吉林

黑龍江

山東

江蘇
安徽

浙江
江西

福建

廣東

海南

新疆

西藏

青海

甘肅

内蒙古

雲南

四川

寧夏

陕西

重慶

贵州

廣西

湖南

湖北

河南

山西

河北

北京

天津

上海

遼寧

吉林

黑龍江

山東

江蘇
安徽

浙江
江西

福建

廣東

海南

新疆

西藏

青海

甘肅

内蒙古

雲南

四川

寧夏

陕西

重慶

贵州

廣西

湖南

湖北

河南

山西

河北

北京

天津

上海

遼寧

吉林

黑龍江

山東

江蘇
安徽

浙江
江西

福建

廣東

海南

<1
1-1.25
1.26-1.75
1.76-2
2+

R0

新疆

西藏

青海

甘肅

内蒙古

雲南

四川

寧夏

陕西

重慶

贵州

廣西

湖南

湖北

河南

山西

河北

北京

天津

上海

遼寧

吉林

黑龍江

山東

江蘇
安徽

浙江
江西

福建

廣東

海南

Epidemic evolution 
in mainland China after lockdown 

Complete 
Isolation

Return to work?

Updated till 2/23.

Before Wuhan 
Lockdown

After Wuhan 
Lockdown

(2/5)

Other Area 
Lockdown
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Taiwan Infectious Disease Control Act

Lockdown Policy
Italy

Italy

Lockdown
3/10-4/3

On 9 Mar. 2020, Italian Prime Minister announced 
the emergency measures were expanded to the 
entire country, restricting travel from, to or within 
the affected areas, banning funerals and cultural 
events, and requiring people to keep at least one 
meter of distance from one another in public 
locations such as restaurants, churches and 
supermarkets. People would still be able to use 
trains and planes to and from the region for 
"proven work needs, emergencies, or health 
reasons".
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Country of emerging pandemic

Others

2.5%

*Number of death >=20 (except Taiwan and Singapore)

Universal Testing



Impact of 
Quarantine and 

Isolation:
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How to prevent the 
second wave of Italy

Second wave epidemic curve

Partial quarantine 
and quarantine

Delayed second 
wave of infection:

Allows for early deployment 
of uninfected harm 

reduction programs and 
improved personal 

protection

Total quarantine 
and isolation:

Block the second 
wave of infection

Isolation: 90%

Natural

No quarantine

Quarantine 50%

Quarantine 70%

Quarantine 90%

No quarantine

Quarantine 50%

Quarantine 70%

Quarantine 90%



Conventional Social Distancing with 
Finnish Contact

"Distance is polite", line up at least 1 m apart
16

https://kknews.cc/world/4n35bb3.html

Social Distancing



Epidemiological 
estimation
Assume 22 people may enter 
the country on 20th Jan. 

After two waves of 
epidemics, there shall be

76 initial cases

South Korea of COVID-19 Cluster Infection 

2000 people 

Estimation of the 1st wave of cases (2/5 ~ 2/12)

231 cases been infected (R0 = 6.0)

Estimation of the 2nd  wave of cases 
(2/13~2/20)
578 cases been infected (R0 =2.5)Group transmission rate : 19%/day

809 
positive 

cases

17



COVID-19 containment  
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Control measures (fever screening, contact history …

Suspicious contact 
history in isolation zone

Quarantine Social 
distancing

5. Wear a mask & wash your 
hands frequently

18

Decline number 
of participants

1

2

3

4



Large-scale public gathering

1.  Fever Screening
2.  Contact History Survey
3.  Increase contact  

distance

19



Risk assessment of large-scale public 
gathering and containment
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20

1300 infected

2 million People gathering



COVID-19 Public Gathering in Global

Korea
慶尚北道,
大邱

Nursing 
Home

Japan
兵庫縣, 愛知縣,
神奈川縣… USA

Life Care 
Center

Singapore
君悅酒店
國際會議

USA
麻州Biogen

Conference

Thailand
Boxing

Spain
La Liga

USA
NBA

Italy
Football Club,

Marathon

Japan
GymChina

Gym

Sports

Thailand
Bangkok

Japan
Hokkaido

PUB

Concert

Japan
Osaka

Netcafe

Korea
Seoul

Korea
新天地教會,
恩惠之江教

會,
生命泉教會

Singapore
基督生命堂,
神召會恩典堂

Malaysia
清真寺集會

USA
猶太會堂

France
基督教門戶
開放教會

Religious 
Activities Singapore

私人晚宴

Social 
Gathering Australia

Wedding

Limited
Space

Singapore,
Taiwan, 
Spain…
School

China,
USA, Iran

Prison

Global
cruise ship

Korea
Institution
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YLD YLL Money

COVID-19 Disability-adjusted life year

DALY
Disability-adjusted 

life year

YLL
years of potential 

life lost

YLD
years lived with 

disability

COVID-19 costs around 

4.9 billion US dollars

49E

14E

5E



Cloud
Cloud 

Storage

Diagnosis
Knowledge 

base

Data 
preprocessing

Attribute 
extraction

Health diagnosis system

Quarantine and 
isolation at home

Ambulance

Physicians
&Health workers

Possible Application of IOT on 
COVID-19 Prevention and Health Care

Mobile 
devices



Thank you


