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Learning Objectives

• COVID-19

• MATLAB

Our Mission
• To Develop Next Generation of Technology Developers



Introduction

• Identified in December 2019 in Wuhan, China

• Coronavirus Disease 2019

• Infectious disease caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2)

• WHO declaration:
• Public Health Emergency of International Concern on 30 January 2020
• Pandemic on 11 March 2020.

• Report as on 24th April 2020:
• 2.79 Million Cases
• 195,000 Deaths



Symptoms

Source: Wikipedia



Prevention

Source: Wikipedia



Isolation & Quarantine



Global Cases



India Cases



Resources for COVID-19 Tracking

• Download App: 
https://www.mathworks.com/m
atlabcentral/fileexchange/75187
-covid-19-tracker-with-matlab-
helper

• Data Source: ECDC Europa & 
COVID19India.ORG

• Download Code: 
https://www.mathworks.com/m
atlabcentral/fileexchange/75189
-covid-19-tracking-in-matlab-
with-ecdc

• Data Source: ECDC Europa

https://www.mathworks.com/matlabcentral/fileexchange/75187-covid-19-tracker-with-matlab-helper
https://www.mathworks.com/matlabcentral/fileexchange/75189-covid-19-tracking-in-matlab-with-ecdc


Queries?

• Website Discussion Section: https://mlhp.link/LiveCOVID19

• Comment on YouTube Webinar Video: 
https://youtu.be/vR9UMa8qkBw

https://mlhp.link/LiveCOVID19
https://youtu.be/vR9UMa8qkBw


What will we cover in Webinar?

Analysis Modelling Forecasting



Data Sources - Global

• ECDC Europa: https://www.ecdc.europa.eu/en/publications-
data/download-todays-data-geographic-distribution-covid-19-cases-
worldwide

https://www.ecdc.europa.eu/en/publications-data/download-todays-data-geographic-distribution-covid-19-cases-worldwide


Data Sources - Global

• Wikipedia: 
https://en.wikipedia.org/wiki/2019%E2%80%9320_coronavirus_pand
emic_by_country_and_territory#covid19-container

• John Hopkins University: https://coronavirus.jhu.edu/map.html

• HDX: https://data.humdata.org/dataset/novel-coronavirus-2019-
ncov-cases based on John Hopkins University Data

• Wordometers: https://www.worldometers.info/coronavirus/

• WHO: https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/situation-reports

• 1point3acres: https://coronavirus.1point3acres.com/en/world

https://en.wikipedia.org/wiki/2019%E2%80%9320_coronavirus_pandemic_by_country_and_territory#covid19-container
https://coronavirus.jhu.edu/map.html
https://data.humdata.org/dataset/novel-coronavirus-2019-ncov-cases
https://www.worldometers.info/coronavirus/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://coronavirus.1point3acres.com/en/world


Data Sources - India

• COVID19India.ORG: https://www.covid19india.org/

https://www.covid19india.org/


Data Sources - India

• raw_data: https://api.covid19india.org/csv/latest/raw_data.csv

• case_time_series: https://api.covid19india.org/csv/latest/case_time_series.csv

• state_wise: https://api.covid19india.org/csv/latest/state_wise.csv

• state_wise_daily: https://api.covid19india.org/csv/latest/state_wise_daily.csv

• tested_numbers_icmr_data: 
https://api.covid19india.org/csv/latest/tested_numbers_icmr_data.csv

• statewise_tested_numbers_data: 
https://api.covid19india.org/csv/latest/statewise_tested_numbers_data.csv

https://api.covid19india.org/csv/latest/raw_data.csv
https://api.covid19india.org/csv/latest/case_time_series.csv
https://api.covid19india.org/csv/latest/state_wise.csv
https://api.covid19india.org/csv/latest/state_wise_daily.csv
https://api.covid19india.org/csv/latest/tested_numbers_icmr_data.csv
https://api.covid19india.org/csv/latest/statewise_tested_numbers_data.csv


Data Sources – India

• Wikipedia: 
https://en.wikipedia.org/wiki/2020_coronavirus_pandemic_in_India

• MoHFW: https://www.mohfw.gov.in/

• List of Sources: https://telegra.ph/Covid-19-Sources-03-19

https://en.wikipedia.org/wiki/2020_coronavirus_pandemic_in_India
https://www.mohfw.gov.in/
https://telegra.ph/Covid-19-Sources-03-19


Importing Data in MATLAB

• Excel; Example:
• COVID19worldwide = readtable(workbookFile, opts, "UseExcel", false);

• Webread; Example:
• url = 'https://api.covid19india.org/csv/latest/state_wise.csv’;

• state_wise = webread(url);

• Mat; Example:
• load('ECDC_c19ww.mat','COVID19worldwide')



Using Workspace for Data Visualization

• Processing after Importing Data:

• >> plot(Date,DailyReco)

• >> area(Date,DailyReco,'DisplayName','DailyReco')

• >> bar(Date,DailyReco,'DisplayName','DailyReco')

• >> scatter(Date,DailyReco)

• >> plot(Date,TotalConf,'DisplayName','TotalConf');hold 
on;plot(Date,DailyConf,'DisplayName','DailyConf');hold off;



Global COVID-19 Tracking with ECDC Europa

• Continent

• Country

• Daily Confirmed Cases

• Daily Deaths

• Population as on 2018



Global COVID-19 Tracking

• Total Cases for Africa: 27221

• Total Cases for America: 1042525

• Total Cases for Asia: 431034

• Total Cases for Europe: 1158623

• Total Cases for Oceania: 8036

• Total Cases for Other: 696

• How many days of data you wish to observe.(Enter 0 for full):21

Data till 24th April 2020.



Global COVID-19 Tracking

China China vs Italy



Global COVID-19 Tracking

Italy Italy vs Spain



Global COVID-19 Tracking

Spain Spain vs Germany



Global COVID-19 Tracking

Germany Germany vs United Kingdom



Global COVID-19 Tracking

United_Kingdom United Kingdom vs USA



Global COVID-19 Tracking

United_States_of_America USA vs India



Global COVID-19 Tracking

India India vs Pakistan



Global COVID-19 Tracking

Pakistan Pakistan vs Iran



COVID-19 Tracker App



ICMR Testing - India



Forecasting



Curve Fitting

• Days vs Total Confirmed Cases
• Exponential Curve with 1 Term

• Used Data for India from 30th

Jan 2020 to 24th April 2020



Curve Fitting

• Days vs Total Confirmed Cases
• Exponential Curve with 2 Terms

• Used Data for India from 30th

Jan 2020 to 24th April 2020



Curve Fitting

• Days vs Total Recovered Cases
• Exponential Curve with 1 Term

• Used Data for India from 30th

Jan 2020 to 24th April 2020



Curve Fitting

• Days vs Total Recovered Cases
• Exponential Curve with 2 Terms

• Used Data for India from 30th

Jan 2020 to 24th April 2020



Curve Fitting

22nd March 2020 Comparison till 24th April 2020



Curve Fitting

Prediction based on Data till 
21st Mar Reality as on 24th April

Date Total Cases Date Total Cases

01-04-2020 1281 01-04-2020 1834

14-04-2020 9779 14-04-2020 10815

22-04-2020 59780 22-04-2020 20471

24-04-2020 83120 24-04-2020 24450



Curve Fitting

• What’s wrong in this approach?
• Impact of Lockdown

• Social Distancing

• Maintaining Hygiene

• Recovered Cases



COVID-19 Transmission Stage

Stage 1

Travel 
History

Stage 2

Local 
Transmission

Stage 3

Community 
Transmission

Stage 
4

Epidemic



SIR Model

Susceptible 
S(t)

Infected 
I(t)

Recovered 
R(t)



SIR Model

• 𝑆 𝑡 + 𝐼 𝑡 + 𝑅 𝑡 = 𝑁

• S 0 = 𝑆0

• I 0 = 𝐼0

• R 0 = 0

•
ⅆ𝑆

ⅆt
⇒ ?

•
ⅆ𝐼

ⅆt
⇒ ?

•
ⅆ𝑅

ⅆt
⇒ ?



SIR Model

•
ⅆ𝑆

ⅆt
= −aSI

•
ⅆ𝐼

ⅆt
= aSI − bI

•
ⅆ𝑅

ⅆt
= bI

ⅆ𝑆

ⅆt
= −aSI

ⅆ𝐼

ⅆt
= aSI − bI

ⅆ𝑅

ⅆt
= bI



SIR Model

•
ⅆ𝑆

ⅆt
= −aSI

• ቚ
ⅆ𝑠

ⅆ𝑡 𝑡=0
= 𝑎𝑆0𝐼0 − 𝑏𝐼𝑂 = 𝐼0 𝑎𝑆0 − 𝑏

• ቚ
ⅆ𝑠

ⅆ𝑡 𝑡=0
< 0 or 𝑎𝑆0 − 𝑏 < 0 or

𝑎𝑆0

𝑏
< 1

• 𝑅0 =
𝑎𝑆0

𝑏

•
ⅆ𝑆

ⅆt
= 𝐼 𝑎𝑆0 − 𝑏 => 𝐼 𝑡 = ⅇ 𝑎𝑆0−𝑏 𝑡



SIR Model in MATLAB

• Good Work to Explore from MathWorks File Exchange:
• COVID-19 Modeling by Joshua McGee: 

https://www.mathworks.com/matlabcentral/fileexchange/7463
2-covid-19-modeling

• fitVirusCV19v3 (COVID-19 SIR Model) by Joshua McGee: 
https://www.mathworks.com/matlabcentral/fileexchange/7467
6-fitviruscv19v3-covid-19-sir-model

• fitVirusCOVID19 by milan batista (Shown in Right): 
https://www.mathworks.com/matlabcentral/fileexchange/7465
8-fitviruscovid19?s_tid=prof_contriblnk

https://www.mathworks.com/matlabcentral/fileexchange/74632-covid-19-modeling
https://www.mathworks.com/matlabcentral/fileexchange/74676-fitviruscv19v3-covid-19-sir-model
https://www.mathworks.com/matlabcentral/fileexchange/74658-fitviruscovid19?s_tid=prof_contriblnk


SEIR Model

Susceptible 
S(t)

Exposed 
E(t)

Infectious 
I(t)

Recovered 
R(t)



SEIR Model

•
ⅆ𝑆

ⅆt
= −aSI − ⅆSE

•
ⅆ𝐸

ⅆt
= aSI − cE + ⅆSE

•
ⅆ𝐼

ⅆt
= cE − bI

•
ⅆ𝑅

ⅆt
= bI



SEIR Model

• Good Work to Explore from MathWorks 
File Exchange:
• Generalized SEIR Epidemic Model (fitting 

and computation) by E. Cheynet: 
https://www.mathworks.com/matlabcentr
al/fileexchange/74545-generalized-seir-
epidemic-model-fitting-and-computation

https://www.mathworks.com/matlabcentral/fileexchange/74545-generalized-seir-epidemic-model-fitting-and-computation


Acknowledgement

• We have used COVID-19 Data from various sources and have acknowledged
them. The authenticity of data is as per the policies of Data Providers.

• We have shared links to download our as well as other’s work from
MathWorks File Exchange which is owned by the respective creator. We
have not used any work of other’s in our COVID-19 Tracker
Implementation.

• The purpose of this presentation is to spread awareness of COVID-19 as
well as MATLAB.

• Take Care & Stay Safe from Gunjan Gupta, MATLAB Helper



Any Question or Feedback

https://mlhp.link/LiveCOVID19

https://mlhp.link/LiveCOVID19


Education is our future. MATLAB is our feature.


