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Scientists and engineers worldwide are battling the COVID-19 pandemic. Here are some
examples of their work, including epidemiological analysis, diagnostics, and ventilator models.
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COVID-19 Research and Development with MATLAB and Simulink

»  View previous research posts
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A novel methodology for epidemic risk assessment of daiedd ™ = e =
COVID-19 outbreak e =

A. Pluchino et al, Nature: Scientific Reports, March 5 2021
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Wuhan, China




Wuhan, China

World Health Organization

Novel Coronavirus
(2019-nCoV)

SITUATION REPORT - 1 | 21 JANUARY 2020




The NEW ENGLAND
JOURNAL of MEDICINE

RESULTS

Among the first 425 patients with confirmed NCIP,

the median age was 59 years and 56% were male. The
majority of cases (55%) with onset before January 1,
2020, were linked to the Huanan Seafood Wholesale
Market, as compared with 8.6% of the subsequent
cases. The mean incubation period was 5.2 days with
the 95th percentile of the distribution at 12.5 days.

In its early stages, the epidemic doubled in size every
7.4 days. With a mean serial interval of 7.5 days,

the basic reproductive number was estimated to be 2.2.
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Davis, CA, United States




' Davis, CA, United States

Dr. André Knoesen
University of California, Davis

—. bl

Electrical and Computer Engineering
College of Engineering

DAVIS

Electrical and Computer Engineering
College of Engineering

Professor Knoesen teaching Introduction to Problem Solving over Zoom. Image credit: UC Davis
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Live Editor

LIVE EDITOR INSERT FIGURE

The van der Waals Equation of State

The ideal gas law treats the molecules of a gas as point particles with perfectly elastic collisions. But gas
molecules are not point masses, and the properties of the molecules have an experimentally measurable effect.
The van der Waals equation of state attempts to take these affects into account

Prel) | (G-5) o

The constant a provides a correction for the intermolecular forces. Constant b is a correction for melecular size
and its value is the volume of one mole of the atoms or molecules.
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gases = ["butane”, "butane”, "carbon dioxide", "carbon monoxide", "chlorine", "ethane", “ethy
gas = gases(l); % Use one of the elements in the gases vector above

T = 258; ¥ Set this value between @ and 7@8...Temperature values should not exceed 788 degree
P = 1:48;

Z = calcComp(criticalvalues, gas, P, T);

plotComp(P, Z, gas, T);

butane @ 250 Kelvin
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ned in Step 17 (Pretest)

Test 1 s the function correctly de!

MATLAB C

Test2

@ function correctly defined in Step 2? (Pretest)

MATLAB Code

Test 3 Is the function correctly defined in Step 3?7 (Pretest)

Dr. Christophe Demaziére
Chalmers University of Technology
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Hamirpur & Jaipur, India




' Hamirpur, India

Dr. Vijay Kumar

National Institute
of Technology

COVID-19 chest CT dataset
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| Apply pre-processing techniques |

Feature extraction in multiple hidden layers
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Convolution +ReL.U + Max Pooling Fully connccted layer

Classification in output layer

|

Return COVID-19 classificaiton model ]

' Jaipur, India

Dr. Manijit Kaur Dr. Dilbag Singh
Manipal University Manipal University

m

Dr. Vaishali Yadav
Manipal University
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Dayton, OH, United States




' Dayton, OH, United States

Actual Label:Covid
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Dr. Barath Narayanan
University of Dayton

COVID Probability: 1.00
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| Cambridge, MA, United States

3 Questions: Hadley
Sikes on searching for
a Covid-19 protein test

Chemical engineer aims to create
a fest that can work in 10 minutes
and doesn’t require specialized COVID-19
instruments or laboratory
infrastructure.

— MIT News

Dr. Hadley Sikes

Massachusetts Institute of Technology
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Shanghai, China

EClinicalMedicine
Published by THE LANCET

Cerebral Micro-Structural

Changes in COVID-19 Patients
An MRI-based 3-month Follow-up Study

RESEARCH PAPER | 03 AUGUST 2020
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File Exchange

MATLAE Central ~ Files  Authors =~ My File Exchange +  Contribute  About

Statistical Parametric Mapping
by SPM

Free and open source software for the analysis of brain imaging data sequences
https:/iwww fil ion.ucl.ac uk/spm/

" STATISTICAL
« PARAMETRIC
" MAPPING

By members and collaborators of the Wellcome Centre for Human Neuroimaging
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MATLAB Schemer

This MATLAB package makes it easy to change the color
scheme (a.k.a. theme) of the MATLAB display and GUI.
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export_fig

A toolbox for exporting figures from MATLAB to standard
image and document formats nicely.

1 function short_sample() =
2 % Short syntax highlighting sample
3- global gbl_value;
4 - gbl_value § 20
3= hghlghtvar a_string_exa
MATLAE is a high-performance language developed by MathWorks 6
for technical computing, visualization, and programming. It is written ‘\ ; ggg;d;:};gof .ceu
in C, C++, Java and available for Windows, macO5S, and Linux. gl unusadyar = hgh

] N . - 10 -
Generally Llsed.by _englneers anFi SEIEH‘II_STS. |r1_|ndustry and academics MAI I.AH =
for data analysis, signal processing, optimization and many other 12
types of scientific computations. 15| =

PIVLab

Particle Image Velocimetry for MATLAB, official repository

Optometrika

Optometrika MATLAB library implements analytical and
iterative ray tracing approximation to optical image
formation using Snell’s and Fresnel’s laws of refraction and
reflection.

lecho "Examp

command"

"', hghlghtvar,1

boundedline.m

This repository includes the code for the boundedline.m
MATLAB function and the accompanying outlinebounds.m
function, along with all dependent functions required to run
them.
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Toronto, CA

Cambridge, MA, United States




| Toronto, Canada |Cambridge, MA

Dr. Oded Berman  Dr. Mehdi Nourinejad Dr. Richard C. Larson

University of Toronto York University Massachusetts Institute of Technology
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Naples, ltaly
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| Ness Zionaq, Israel

|

ISRAEL

INSTITUTE FOR BIOLOGICAL RESEARCH

VACCINE ©
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Actual Label:Covid
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COVID Probability: 1.00
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