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Abstract- The spread of COVID-19 across many parts of
the world is an issue of concern for all government units
of the world. India is also facing this very dark time and
trying to control the spread and has managed to control
its growth rate through some strict precautions. The
source of data has been gathered from multiple sources
and many other certified websites. The need of humanity
in this dark time is to predict the future accurately by
telling when number will reach its peak and when it will
decrease. The help has been provided to the public
welfare professionals to accommodate preventive
measures by keeping the economy of the country in
balance. Identities such as sex, longitudes and latitudes,
age factor, etc. have been represented using R, data
visualization techniques.Covid-19 analysis is the process
of investigating number of people suffering from this on
the basis of collection of data on growth rate through the
use ofnetworks.

What we are trying to do in this project is that we are
going to import an already given data in the form of a
CSV file and then visualize it constantly at every step
using an R package known as covidl9.analytics which is
a library collection for covid19 data function and it will
show the deaths recovered latitude and longitude and
various details of that place. We also use different
libraries in this like dplyrand prophet and many more
We will have time series Forecasting techniques and we
will analyzing the summary reports of different
countries in same time period which includes death rate,
growth rate, recovered and comparison and analysis of
this data has been done in order to understand the best
suitable model data analysis.

Keywords- COVID-19 Analysis, Time series, forecasting
techniques and regressions, R, covid19.analytics, dplyr, prophet.

I. INTRODUCTION
Novel Corona Virus, or more simply it’s known as the Covid-19
virus, is transmitted to the "Nidovirus" family, or "Nidovirales".
COVID-19 is associated with a respiratory disorder which has
been declared a worldly pandemic in the early’s of 2020 by the
World Health Organization(WHO). The most common signs or
symptoms of COVID-19 are uneasiness, fever, weakness, dry
cough, pain, no taste in food and soreness, congestion in nose,
thin fluid in nose or sore throat. Corona virus is a "hazardous"
disease which can be passed through one person to other in the
form of droplets through nose or mouth of an infected person
when he coughs or sneeze and is a major concern for maintaining
a distance of 2.5m (8 ft) from the infected person.
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In accordance with the latest data, currently there are more than
48.8 million peoples are infected with Novel Corona virus and
about 1.42M people from different parts of the Earth are reported.
On January 31st, 2020, India reported the first ever case of Covid-
19 in Kerala where a student has just returned from Wuhan and
by then the number of case starts increasing in the whole country.
No vaccine or medicine has been available in current times,
especially from the recovery of COVID-19. This paper analyzes
the current practice of COVID-19.

Il. SCOPE/OBJECTIVE

This analysis on different case studies is very useful for the
government organization and in different areas of India,
administration sections of India, Indian health workers,
scholars and scientists. This study will be very good for
foreign governing sections to look into various things related
to COVID-19 in their areas.

Our main objective is to create a system that can provide a
summary report, output (pie chart and bar graph), totals per
location, growth rate, totals plot, world map. of cases in
each country, SIR model (susceptible infectedrecovered).

This analysis tries to work on a wider scale

Analyze the prevalence of COVID19 in India.

To answer a wide variety of research questions, specific methods
were used that included various data sets and sources, modelling
methods and result variability
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I1l. LITERATURE REVIEW
According to the various papers present in other’s work, there

exist some study that keep an eye on trend insights and predicting

for the Indian portion. Study on Indian Territory presents both
short and long timeline trends.

These study reports use TS data from the JHU database and put
before us forecasts with the help of the ARIMA model,

exponential plaining methods, the SER model, and the regression
model. In addition, studies in the India portion from the past time

are more focusing on presenting TSA on the basis of aggregate
data for the India portion.
TOTALS PER LOCATION

SIR MODEL-INDIA

Similar to others, there exist other mathematics based
models planned that were made to analyze COVID-19
outbreak trends in India. A model was presented to study the
effect of social distinction on the basis of age and sex of sick
people in Indian subcontinent. It compared the
demographics of the countries between Indian, Italiano and
Chinese and gave suggestions on the weakest age group and
gender groups among every on of the countries. The study
also forecasted an increase

infection cases with varying locked down times in India. In
the same manner, a interconnected structure way was used
by a study to watch if a particular node cluster was coming
into existence. Only the travelling info node were taken into
consideration by the writers to examine what major areas are
affecting the return of Indian tourists to Indian region.The
study also put before us the SER models to look at the rate
with which the spread of virus in patients in the Indian
region. Analyzing on laboratories where testing takes place
and infra was also put before us by previous authors.

The work of doctors and health man force was also put
before us by some study. In India, the role of health
employees were less focused upon as the stages of the
expansion of virus were in 2 or more stages, as compared to
other countries such as Italian ,Spanish and the US.

TOTALS PER LOCATION

SIR MODEL US

Keeping India aside, models are present for other country
too mainly for Chinese, Italian and US as the no. of infected
patients was really big. The study has worked on different
mathematical forms to gauge the spreading of the virus,
predicted the no. of infected people, commented on each
country's readiness to deal with the spread of COVID-19,
and flattened curves under varying conditions. Discovered a
lot of patterns. Research for the World Forum is still in its
first phase.

In relation to the research actions that took place in India, the
study remains to change on the effect of various policy
making efforts towards the control of this deadly virus. This
study tries to work extensively for the analysis of COVID
spread in India.
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IV. METHODOLOGY

We have given description of our model in detail. Firstly, we
summarize the dataset obtained from the Johns Hopkins
Center for System Science and Engineering and tested pre-
processing methods. Then we have given description of the
machine learning process to predict the spread of the
epidemic.

A. Dataset preparation and datapre-processing

® Real-time data from the Johns Hopkins Center for
Systems Science and Engineering was usedin this project.
The following steps for data processing are as follows:

® Data is cleaned up and null values are replaced by column
values.

e The data were converted using a standard scalar
tool in Python to facilitate Gaussian distribution to
predict the spread of the epidemic.

e  Optimized using a logarithmic scale
to exclude data

B. Mathematical modeling usingSIRModel
pIS yl

—

Extraction

The SIR model is a mathematical model that computes the
theoretical number of people infected and is used to
predict infectious diseases. The aim of the model is to find
the relation between dependent and independent variables.

® ‘t'is the Independent variance

One group looks at individuals and the other
group looks at a small group of people..

® Weseea group made up of a small group
People for better accuracy.

® |5 a parameter that measures transmission
from one person to another. The probability of
communication and transmission of the disease
are determined..

-BIS=ds/dt @
BIS-yl =di/dt )]
yl= dr/dt (3)
D=1/ 4)

By multiplying the original reproductive number by the
percentage of non-immunized peopleThe balanced state of the
disease is obtained and is equal to 1.

Ro=ply ©)

Let people who are immune to disease isp. The steady
state of the epidemic can then be represented

R(1 -p)=1— 1-p=1/R—>pc=1-(1/R))(6)



C. Prediction using RS-SVM.

SVM is a classical machine learning algorithm that is used
to make forecasts. Rough Set (RS) attribute reduction SVM
is used. This method increases the accuracy of forecasting.

This algorithm works as follows:

* The deduction set is considered empty.

* Separation conditions are determined according to test.
» quality of best distinguishing feature is selected.

* test is repeated several times until a set of U defined cuts is
available

D. Prediction using polynomial regression

Polynomial regression is a quadratic method of linear
regression. The great feature of using polynomial regression
is to remove dependencies between variables that may be
unequal.

E. Prediction using RNN

Neural networks (RNNs) regularly form a neural network
algorithm section with internal memory in each hidden
layer. Maintains information previously calculated.

Maintains the information previously calculated. RNN
repeats because they set the same parameters for each input
to each hidden layer. Inputs are processed by weight

and bias in each hidden layer. Once the product is produced,
it is copied and returned to the iteration network.

We used the LSTM (Long Short-Term Memory) procedure
to estimate epidemic mortality. The great advantage of using
LSTM is that it is the right way to classify, process

and forecast.

V. PROBLEM FORMULATION

The COVID-19 cases in India is increasing continiously.
National and local authorities have a difficult time compiling
a pattern, analyzing and predicting the spread of COVID19
in India. The objective of this paper is to create a statistical
model to better understandthe COVID-19spread in India by
a careful study of the reportedcases.
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As we know some efforts have been made for the analysis of
the spread of Covid-19. We aim to create a system that can
provide a summary report, output (pie chart and bar graph),
totals per location, growth rate, totals plot, incoming world
map. of cases in each country, the SIR model (susceptible
infected recovered) and forecasts appropriate number of
cases in the future. Therefore, we can prepare and take steps
to protect ourselves.

TOTALS PLOT

VI. TOOLS REQUIRED FOR IMPLEMENTATION

e R

RStudio
Libraries/Packages: i) covid19.analytics ii)
dplyrlub

iii)prophet iv)
ridate

V) ggplot2 Vi)
tidyr vi) gganimate

e Google Developer APlkey

VII. FEASIBILITYANALYSIS

The corona poses a number of challenges to ongoing clinical
trials, including new and non-standard causes of
disappearance, including essentially high rates of missing
outcome data. The International Drug Trial Guidelines
advise examiners to review plans to deal with missing data
in conduct and statistical analysis, butclear recommendations
are lacking. Since the virus is new to us and little is known
about it, there may be discrepancies in predictions because
the data is not very accurate and therefore not giving an
approximate number. Minor to major changes may occur in
infected people in thefuture.



VIII. COMPLETE WORKPLANLAYOUT

A. FirstPhase

We will start by writing the programming part on R studio
on covid-19 analysis in which first we will install some
libraries(covid19.analytics,prophet,dplyr,lubridate,ggplot2
.etc) from packages which will help in understanding the
analysis of the covid-19.In this analysis first we will be
storing inbuilt data functions of particular libraries in
function by saving it and it will gave information about the
confirmed cases, recovered case, total per location, growth
rate, totals plot , deaths of people through covid-19
pandemic along with names of cities and countries with
their latitudes and longitudes giving us the exact location.
Then we will be producing a timeseries summary report of
top 10 or 100 countries which has the following details: For
Confirmed Cases and For Death Cases we willrepresent:

e Countries and Citiesreported

oGraphical outputs showing in the form of graphsand pie-
chart

e Cases in comparison with globalpercentage

We also have a data function in this analysis through which
we can see a picturization of world-map just like in google
earth and it will show the total number of cases in each
country.

TotalsPlot

B. SecondPhase

Gathering multiple review papers i.eabout 50 and then we
will be skimming through them, picking important points
and connecting the gaps between them and then drafting a
review/survey paper on our own and try publishing it in a
journal.

IX. MERITS OF THE PROPOSEDSYSTEM
o Forecast of growth in cases infuture.

e Help in Better Prevention of upcomingsituation.

e  Getting the exact idea of current scenariousing
different representations (pie charts,graphs).

¢ Understandingtheoverallspreadintheworldby
latitude and longitude.

World Map showing No. of Active Cases

X. LIMITATIONS

“Data is not reality.it only tries to approximatereality.”

e Every COVID cases may not be reported,checked
and confirmed.
Lag due to reporting or dataentry.
Actual v/s predicted plot may notbe

linear.(underestimate or overestimate)

Covid-19 data limitations are a challenging factor in
Predicting time series data. The extension of the Recurrent
Neural Network (RNN) as a short-term memory (LSTM)
cell and its variants such as Stacked LSTM, Bi-Directional
LSTM and Convolutional LSTM are used to measure
predictions

XI. FUTURE SCOPE OF THEOBJECT

This paperwork can be extended to higher levels in the
future.

In the future, we can study the loss of the total economy at
the end of Kovid-19 in various regions and prepare a
reasonable plan to recover it, to help countries recover the
economy rate.And the aerosol transmission of Kovid-19 can
be verified



In addition the analysis of future prediction can be extended
resulting in more exact prediction to estimate a more
accurate total number of cases in India.

XI1l. CONCLUSION

The main objective of the paper is to study and analyze
COVID-19 prevalence. The spread of the disease in India
compared to other countries, state-wise trend of the
epidemic to know how it is spreading and to analyze the
health sector of India and finally to predict the future of the
epidemic in India.
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