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Abstract: In the past few years, peopl€'s life is affecting badly
by the spread of coronavirus due to a lack of information about
the spread of the virus and proper management to control it. The
government is also looking for ways to get information that how
beneficial is their preventive measures. So, that they can Know
that whether their preventive measures need to be modified or
not. The effect of coronavirus can be seen by the number of
people affected, the number of people being treated, and the
number of people dead. These are the data based on which our
application will make a prediction. The goal of this paper is to
make a model that will give us a good prediction based on other
variables. In most cases, we use linear regresson for data
because linear regression gives good accuracy. This paper will be
helpful for both people and the government, they will be able to
predict the number of cases in the next month so that they can
prepare themselves to face the problem and control it from
further spreading.
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Predictor

l. INTRODUCTION

H ere in this chapter, we have given abrief introduction

of the project like the Machine Learning Algorithm used and
how it will be helpful in tackling Covid. As you can see
nowadays Covid-19 cases are increasing at an alarming rate
and the main causes of this is wrong information, no
coordination between the people and government until or
unless these problems will be solved we will not be able to
tackle this problem of Covid-19. To do so we need proper
and accurate information about the functioning of policies
introduced to control Corona virus if the policies good
enough we will see less number of new cases but if policies
are not good enough or if they are not implemented properly
we will face more problem that’s why we need to a model to
predict the number of cases in coming days or months so
that government can impose those policies which really
needed and will control spread of Covid-19 eventually. Here
comes our Project of Covid-19 Spread Predictor which uses
the Linear Regression Algorithm (LRA) Model to predict
new cases and will provide accurate info.
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Chack for
updates

Researchers worldwide have had since the COVID-19
outbreak in January 2020 tried advanced data science and
Prediction methods and used it on the present available data
from various sources to do the prediction and understand the
pattern of Spread of Infection in al other counties or Region
in table 1. Attempts to focus include publicly available and
freqguent updates University Predicted by the many
International Universities. Some Predictions focus on the
deaths, hospitality needs, infection cases and peaks that they
will face in future, whereas others Forecasts focus on the
Benefits of travel restrictions, social distancing, and
suppression strategies. Restrictions, social distancing, and
suppression strategies.

Table 1. Public Sourceto know the Forecasting of Covid-
19 around the world

Institution URL
University of Geneva, | https://renkulab.shinyapps.io/
ETH Zirich & EPFL COVID-19-Epidemic-
Northeastern https://covid19.gleamproject.
University org/
Imperia College | https://www.imperial.ac.uk/m
London rc-global-infectious-disease-

analysis/covid-19/

University of | https://covid19.uclaml.org/
Cdlifornia, Los
Massachusetts Institute | https://www.covidanalytics.io
of Technology /projections
Los Alamos Nationa | https://covid-
Laboratories 19.bsvgateway.org/
The University of | https://covid-
Texas, Austin 19.tacc.utexas.edu/projections

. LITERATURE SURVEY

Here, we have given a summary of the Research papers
with their advantages and disadvantages, which we have
studied to understand the effect of Corona virus properly
and get the idea to do our project efficiently.

In ref. [1], authors presented research paper on mental
health of scientists in the time of COVID which shows that
the world right now need more and more frontline health
workers and they have to put their life in danger which does
affect their mental health. In ref. [2], Can Hou (2020) Jiaxin
Chen presented research paper on the effectiveness of
guarantine of Wuhan city against the Corona Virus Disease
which shows that how effective was quarantine in wuhan
city and how people where affected by it.
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In ref. [3], Chengdi Wang presented a research paper on
COVID-19 in early 2021: Based on current condition it is
expected that during early 2021 more that hundred millions
people will be infected and it will cause great problem in
people’s life from economic to heath. It shows the cases
increased since last 12 months and result of our preventive
measures. In ref. [4], Precison Immunology Institute at the
Icahn School of Medicine at Mount Sinai, USA presented
research paper on Immunology of COVID: Current State of
the Science. It shows the outcome medical techniques to
cope up with the present problem which are proved to be
effective in facing covid.

In ref. [5], Einstein and Rosen presented a research paper
on the Evolution of vaccine production will be experienced,
the vaccine works by boosting our immune system which
means it has part of the virus through which our immune
system is made familiar to face it. Improvement in our
immune response will be enhanced by vaccine. In ref. [6],
Farid Rahimi presented a research paper on tackling the
COVID Pandemic which is about the Outbreak of Covid in

China that needed to be control and strong decisions taken
like supporting expediting projects to develop vaccines,
immediate quarantine of the involved regions. In ref. [§],
Marcus Renato Castro Ribeiro presented a research paper on
the spirituality helplines and website is to listen to the
problems faced by frontline workers and understand that and
help them to cope with them. In ref. [9], Gerard M O’Reilly
presented a research paper on The COVID Emergency
Department Quality Improvement Project protocol It
Includes al patients present to participate in emergency
department meeting testing criteria for covid. The registry
has been developed based on which respiratory support will
be given to the patients in need. In ref. [10] Tung Thanh Le
and Stephen Mayhew presented the research paper on The
COVID vaccine development landscape The chances of
vaccine being available is in early 2021 totally changes the
process of vaccine development as It mostly takes 5-10
years to develop and due to the accelerated rate of vaccine
development there could be some side effects.

Table 2. Tabular Summary of Literature Survey

Ref. No. Topic Introduction Advantage Disadvantage
. It shows that how mental
Mental health of g—rgﬁtliw:rkl\:al tﬂgvcgrkne?gmg th rp;:g health of any frontline | Does not guarantee the
1 scientists in  the to out their life in danger Whi(;eyh does working is affected and what | safety of the frontline
time of COVID P . 9 are the problems they are | workers.
affect their mental health. facing
The effectiveness .
- . .. | Due to quarantine, contact | People cannot be
s | e of | 1t shows s o v )| eween pephe s s o | i e 2 e
Y aga y peop It is helpful in controlling | will have to go out to fulfil
the Corona Virus | affected by it. - A
Di Covid. Spread their daily needs.
Based on current condition it is It shows how much C
expected that during early 2021 more | . . It only shows past data
. . . increased since last 12 .
COVID-19 in early | that hundred millions people will be comparison and how much
3 . T months. How much our ’
2021 infected and it will cause great problem reventive  m res were | OU preventive measures
in peopleslife from P easy have been helpful.
. successful and unsuccessful.
economic to health
The outcome medical The corona virus’s proper
Immunol ogy of | It shows how Immune is affected and | techniques to cope up with ::Surg 'Cshggtcefotl::;? gé:h?hg
COVID:  Current | how making our immune system strong | the present problem which : .
4 o . X .~ | current vaccine will not
State of the | enough to tolerate it will help in facing | are proved to be effective in : N
i S R ; . work if the new strain will
Science covid isgivenin this project. facing h h in its chai
Covid ave a change in its chain
) of the protein
Evolution of vaccine production will be
experienced but the vaccine works by - .
. h - . It shows the new era of | Many uncertainties remain
The Evolution of | boosting our immune system which . ;
5 . . > . vaccine development and | given the lack of robust
vaccine production | means it have part of virus through | . L
; . . immune enhancement. clinical dataso far
which our immune system is made
familiar to faceit.
Outbreak of Covid in china needed to | These changes in rules do .
. be control and strong decisions taken | control the spread of W'thOUt. exact data _about
Tackling the | . ; o - . the condition in a particular
6 . like supporting and expediting projects | coronavirus cases. . .
COVID Pandemic ; . - . . place imposing rules and
to develop vaccines, immediate | Environment is aso requlations will not hel
quarantine of the involved regions. benefited € P.
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The main assumption of prediction

based monitoring is that the | The advantages of Prediction | Data Processing is also
Predictive parameter is dynamic, means the | Based Monitoring system is | important and
7 Monitorin of prediction is expected to change over | that the work on facts and | understanding the problem
COVID 9 time. These changes in prediction | data and there are many | and sub problem in data and
should be viewed asimportant signals | techniques devised to help | processing it properly is
which showsthe achieve our goal. difficult task.
changein real-world parameter.
The role of | These spirituality helplines and | These helplines and websites
spiritudity in the | website is to listen to the problems | are helping people from ;fo? nc())tf g:jhaéantﬁimmg
8 COVID pandemic: a | faced by frontline workers and | different parts of world to Worli/ers Not  evervone
spiritual hotline | understand that and help them to cope | givethe mental comfort needs i.ritu A su rty
project with it during crisis P pport.
-lE—Efergency covib Includes al patients present to | Registry has been developed :ﬁ\fec'I[Zd pﬂ?g']f;'r;ﬂ " r?gg
. participate in emergency department | based on which respiratory | . .
9 Department Quality . ; I . . intense care. Nothing to do
and meeting testing Criteria for | support will be given to the - ;
Improvement with the controlling of

Project protocol

covid.

patientsin need.

coronavirus spread.

The COVID vaccine
10 devel opment

landscape

The chances of vaccine to be
avalable is in early 2021 which
totally changes the process of vaccine
development asit takes

so much time to develop vaccine and

It mostly takes 5- 10 years to
develop certain vaccines and
here we are developing it
even faster

than accelerated rate which is

Due to accelerated rate of
vaccine development there
could be some side effects.

here we are making it in year

5years

1. EXISTING SYSTEM

Some of the studies have tried to validate how accurate
any specific prediction method is, some used Data from
present covid facing countries. But, most helpful and
accurate prediction is introduced by an International
University named IHME the number of deaths it predicted
was only 50% accurate in ref. [7]. The team later updated
the model but the difference in actual and predicted data
remains high. The researchers are trying to understand the
problem and improve it. Even though it was not much
accurate prediction it had adready influenced the
policymakers in certain ways. The accurate prediction it isa
much more valuable thing but it is also difficult to do it
under such an uncertain and wicked problem like the Covid ,
we are focusing more on understanding the potential of
predictive monitoring to know more about the uncertainty of
the prediction. Whenever we do the continuous monitoring
of prediction of crucia events that are going to occur in the
future, like when the pandemic life cycle curve will bend
and end, with the help of past data we collected. Common
monitoring practices report past cases of infection, recovery,
and death, and hope that it may stimulate reactive and
responsive actions but we don’t do that in predictive
monitoring. In contrast, predictive monitoring will be
beneficial to know more about the effect of Covid in the
future so that we will be able to do the planning, implement
policies properly and take actions that are needed, and
provided resources where it needed the most.

V. PROPOSED SYSTEM

As we have seen in our literature survey that all the
researchers had the disadvantage of not having proper
information about the spread of Covid in the coming future.
Because of which they faced problems in controlling Covid.
Our project work on the rea fact that is dataset made of
previous Covid cases to predict the cases in the future with
the help of a Linear regression agorithm, in Linear
Regression choosing a parameter is an important part as
there are many dynamic parameters are present like people,
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government policies, states, Number of days, Number of
Waves we need to choose accurate and less dynamic
parameter. In this paper, two parameters taken that are the
number of days and the number of confirmed cases. Dataset
of Covid-19 testing is taken as input and then the data is
processed al the missing values are first dropped and then
test split of data is done and then linear regression algorithm
is applied to dataset and we get the predicted value based on
the efficiency of the model we made.

V. ARCHITECTURAL DESIGN

Here, we are going to explore the architectural design of
the proposed system and explore, we see the Flow Chart to
Predict future Covid-19 Cases in figure 1., which we follow
to predict the number of future active cases first comes
Problem statement in which we have a precise explanation
of the problem. Then we have problem conceptualization in
which we understand the subproblems that we will have to
solve to get the output we need. In Solution
Conceptualization data which is collected from online
sources are first processed, missing data is dropped,
categorizing data on basis of its correlation. Method
Identification is to choose ML agorithms like linear
regresson Algorithm, Random Forest Algorithm etc., and
split the data into two parts 70 % to train model and 30 % to
test model. Then we will fit the model with train data and do
the prediction. In Realization of Solution, we visualize the
difference between Actual data and Predicted data by
plotting two linear graphs and see the difference between
them and if the output is satisfactory then we will proceed to
get output otherwise repeat from the Solution
conceptualization step and try different way as shown in
figure 1.
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Here in below figure 2 shown, we have filtered data and
we will split it into two parts that are 70 % to train the
model and 30 % to test the model. Classification of Problem
is done which is supervised and distributive. Then we will
fit the model with the train data and after that when the

| Problem Statement |
¥

|| Problem Conceptualization | |

|| Method Identification | |

l

| Realization of Solution |

;I | Solution Conceptualization

Assumption
Satisfied and
Solution
Acceptance

Yes

=l Output |

Fig:1 Flow Chart to Predict future Covid-19 Cases

model is trained we will start our prediction with the test
data which is known as validating the model and after that,
we will try to do the prediction with reduced data like by
excluding all the useless data.

Classification

Model Developed on
Supervise

Train Data

DATA —

Validate Model on
Test Data

Variables.
Important
Algorithms

Model with the
Reduced Variables

Fig: 2 Modéd Validation with help of test and train
data

User

Input

Provide State and
Number of Days as

A

/
\

Model
Does
Prediction

User Gets The
Predicted Result

Fig: 3 Project Input illustration diagram

As shown in figure 3, how a user can use our
application. The model is trained, validation of the model is
done, and accuracy that is difference between Actua and
Predicted value is less, now only left part is to provide the
input and get the predicted value. In this User will just have
to provide the state and number of days in the future as an
output and it will be fitted in the equation and we will get
our Prediction of the number of Confirmed cases of the
number of daysin the future we have filled-in input.

VI. SPREAD PREDICTION USING PREDICTIVE
MONITORING EXPERIMENT

In this paper, we used predictive monitoring in real-life
circumstances of the current Covid pandemic and to
understand its benefits and make particular guidelines to
properly useit. To do so first thing that we needed to do was
to choose a particular prediction model and a Data Source to
get an accurate, recent and large amount of data before
doing any prediction and store Future predicted data. The
spread of viral disease often follows a pattern, that is from
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the first few cases or outbreaks to the sudden increase in the
spread of infection that is the accelerating of the spread of
disease to going to its peak and then eventualy start
decreasing that is deaccelerating of the spread of disease.
These kinds of the pattern of spread of the virus are the
result of how are people getting infected, what are the
properties of the virus, How are people responding to the
spread of infection, their adaptive behaviours and how they
are countering it But these patterns of spread of infection are
different for different countries and maybe many countries
be in a different phase of spread of infection at the same
time. Let's see an example like on 14th April, India had
approx. 10,363 confirmed cases, and lockdown got extended
for months to control it, whereas on the same day England
had approx. 700 cases and there was no lockdown but
peoples were taking precautions.
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In the best possible way, we can say that these kinds of
planning can be done more efficiently when we know where
isour country isin pattern or phase of spread of infection as
compared to the other countries. Pattern for the spread of
infection isthe only basis for such estimations.

6.1 Analysis of Models

When we plot the daily cases or months cases in the
graph we will notice that the pattern that a spread of virus
follows is of "S-shape" or "bell-shape”. It is not expected to
be symmetrical and also we don't expect both sides of the
peak will follow some normal distribution it may have many
peaks in between or high or low cases on daily basis but the
overall diagram will be similar to the "bell-shape". These
kinds of patterns have been seen and well-studied in various
domains, like the spread of popularity of new technology or
any kind of Software application in society, population
growth spread of other infectious diseases and it has a
hypothetical mathematics model. Similar to the logistic
model that tells the general lifecycle phenomenon which
describes the outbreak process of the spread of these
infectious diseases. As we can see from below given
figure4, and 5, are plot for the same timeline and are of the
same country just different states even though they are
showing a different pattern that does prove traditiona
predictive methods will not work.

Uttar Pradesh

— Actual

L600.000 1 pregicted

1,400,000
1,200,000
1,000,000

800,000

Confirmed Cases

600,000
400,000

200,000

o

260 360 4(50
Days

0 100
Figure 4. Comparison between Predicted and actual
value of Uttar Pradesh

Here in Figure 4 and Figure 5 we can see the Actual
Confirmed Cases plot shows similar to “Bell-shaped”
pattern for both states Uttar Pradesh and Tamil Nadu and it
went to those all phases i.e outbreak, accelerated, peek, and
declared phase but at the same time, they were never in the
same phase which shows that how dynamic are the
parameters we are going to use for predictions. Similarly
Predicted Confirmed Cases is a straight line for both States
as we are using linear Regression for our prediction but
slope of the graph is different due to the difference in spread
of the coronavirus.We can also see that there is very small
difference between Actual and predicted values and the
correlation between the Actual and predicted value is nearly
0.9 which shows the prediction is good and our Model will
help predict future cases efficiently.
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Tamil Nadu

— Actual

L750.000 1 —— predicted

1,500,000
1.250,000
1.000,000

750,000

Canfirmed Cases

500,000
250,000

V]

200
Days
Figure 5: Comparison between Predicted and actual
value of Uttar Pradesh

We employed the Linear regression model in this project
for few reasons as we know that when there are two sets of
data and it shows a linear relationship then we can employ
linear regression, we can check whether the data is showing
the linear relationship or not with the help of Scatter plot or
finding the correlation between the two variables, Scatter
plot isthe way of visualizing data whereas in correlation if it
is more than 0.7 then we can say two variables or two sets of
data have linear relation.

o 100

6.2 Implementation

These two sets of data that is Total Number of days and
the Number of Confirmed or Positive cases tells us about the
shape of the Curve or life Cycle of the Infection spreading
when we will plot the graph. Number of Days and the
Number of Confirmed or Positive Cases can be used to find
the Slope of a linear equation and mean of two sets of data
individually and slope will be used to find the intercept
i.e. BO=m_y-B1*m_x here BO isintercept and m_y and m_x
are mean of Confirmed cases and Number of Days data set
and Bl is the dope. The dataset that we collected from
various sources does have much more information like
states, date, Active cases but we will only need two data sets
i.e Confirmed cases and Number of days to train our model,
Compare the actual and predicted values, and do our
Prediction of Future Cases. The code is written by ourselves
for this Project but to get an idea about the use of Data
Science using Python we took help from Online Courses. In
our Project we are using data of India i.e. we are doing
future Confirmed Cases Prediction for overall India and also
for al the States of India individualy. There have been
more efficient models which were used for forecasting the
Covid-19 spread like the SEIR model. But these models
have more equations and the parameters of the equation also
required much more sophisticated data as an input which we
can't get easily or you can say that we don't have it right
now. Here in this project, Linear Regression isfor individual
Country or State and is being updated daily with the new
data that we get from various sources.

Not all countries or States data will be able to produce
the statistically meaningful result from regression. Countries
that have satisfactory data which will fit perfectly in the
model and will produce statistically meaningful results. The
data sets which show the correlation between them more
than 0.7 are accepted, processed, and used to train the model
and do Future Case Prediction As you can see from the
above Graphs.
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VII. MAKE SENSE OF PREDICTION CHANGES

As we can see in the above Graphs that the predicted
value is showing quite accuracy as they are mostly near to
the Actual Values. With the help of the Life Cycle Curve of
the spread of Covid-19 one can easily visualize that at which
time which phase is going on in which State or Country with
the help of actual data collected and used to plot the graph,
when is outbreak point when is the accelerated phase when
is infection phase (the peak point in the graph, for those
states or Countries which are still in their accelerated phase).
And when these were able to control it to some extent that is
the end or deaccel erated phase.

This is the only reason our Predictive monitoring is
focusing on this kind of transitioning of the spread of the
Coronavirus life cycle. When we try to forecast for a whole
month instead of a daily basis then we can see the peak
value that the infection life cycle will attain during that
period which is the infection point of the curve. But
predicting the ending point of the spread of coronavirus is
not that easy or straightforward and it may vary because of
different parameters of different states. As we can
hypothetically think of as the end of coronavirus spread will
be when there will be last infected person which can vary
greatly due to some parametersthat isif any vaccineis made
that it will not take much time. Anyways as of knowledge of
end date of this spread of coronavirus is unpredictable in
nature. for ease of mind, one can con simply explore the life
cycle of the infection as we suggested above. the Pandemic
curve need to be continuously re-estimated with help of past

edictor using Linear Regression Algorithm

collected data, and these predictions that are made by these
predictive models or the things that we are visualizing by
these Pandemic curves need to be continuously monitored,
and that's how when there will be the change in prediction
we will be able to understand the changes in real-world
over-time. When these kinds of changes are monitored and
detected it provides meaning to the predictive monitoring.

In figure 6, we can see that al are the states of the same
country even though the effect of coronavirusis different for
different states this shows the dynamic nature of our world
and how uncertain it isto predict the future cases. Thisisthe
reason we need predictive monitoring over traditional
monitoring and will have to expect changes in prediction
over time. To put it in another way, we can say that our
basic expectation from predictive monitoring is that that
future prediction of infected people cases will change, most
importantly when the real-world scenarios are also changing
very rapidly.

The variation we see in the predicted events, like the
ending phase, can be assumed as the uncertainty that we
face from the real-world scenario. This is the only reason
why we see a deviation in the latest actual condition and
predicted future infected cases. We can relate this kind of
thing with finance when we try to estimate variability
related to stock price or the stock market. if the difference
between the predicted and actual value is small that
definitely means extra parameters are also not changing and
vice versa

Percent of Population infected per State

45 - derala
4.0 1 #laharashtra
35 1
3.0 1
= @hhattisgarh
D43 amataka
E & gndhra Pradesh
2.0 1
gamil Nadu #awaﬂitarakhand
121 gelangana &unjab gammy and Kashmir
; ha
10 1 e EEIFE:!' E!” rEinls.
alttar P %deséi mdﬁ%ﬁ‘a
05 A él ar
25 5.0 75 o 125 150 175 200
States

Figure 6: The past few months, per centage of Population Infected per Population in each state.

VIII. SUMMARY

We have concluded that the advantage of using
predictive monitoring is much greater when it comes to
monitoring something which is affected by our uncertain
real-world scenarios. We have planned to continuously
monitor the life cycle curve of the pandemic, end date and
get important insights from the changes in the monitored
predictions, to understand fully the potential of predictive
monitoring, and aso introduce some guidelines for good
predictive monitoring practice. Until then readers need to
take prediction with caution no matter what the model is or
from where the data is collected. If we try to over-optimize
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the data or model it may result dangerous because it might
lose the basic disciplines and can result in the increased
spread of virus due to wrong information.

The models that we are using are only hypothetically
suited for few waves of the epidemic, and it can only be
proved more meaningful when applied to data for every
wave individualy for the countries or states which have
faced multiple waves (like India, US, Canada, €tc.).
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As we know future is always proven to be unpredictable
and we need to keep this in our mind whenever we are
reading or doing any prediction. As nobody knew that there
will be any Coronavirus outbreak and it will be proven an
epidemic. By keeping in mind the unpredictability of the
current spread of infection and parameters which are
influencing it, the thing which is going to be probably
needed is the Flexibility and coordination between people,
government, and other organizations which are here to help,
that’s how we will be able to deal with such unpredictable
epidemic.
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