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Abstract - Coronavirus disease (COVID-19) has made a
huge impact on the world and has infected more than 49.9
million people around the globe. This is an inflammatory
disease highly affecting the human community which has
also opened new challenges for the research community.
However, predicting the trend of COVID-19 is an important
challenge. Here in this study, we have focused on the
investigation, visualization and prediction about the COVID-
2019. With the help of numerous models in machine
learning, it would converge on predicting the multiple
outcomes of the coronavirus and comparing its global
threat of annihilation. It forecasts the number of confirmed
cases, deaths, and recovered cases in India using the prophet
model and also visualizes the time-series data set on COVID-
19 cases. Furthermore, this paper includes the case study of
a few countries including India. This study helps in
anticipating and estimating the not so distant future.

Key Words: Coronavirus, Machine Learning, Prediction,
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1. INTRODUCTION

The year 2020 will be forever marked in history by the
worldwide outbreak of the pandemic caused by Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-
2).[1] The novel Coronavirus designated SARS-CoV-2
appeared in December 2019 to initiate a plague of
respiratory illness mentioned as COVID-19 which proved
itself as a difficult illness which can make appearance in
various forms and levels of severity starting from mild to
severe with the danger of organ failure and death. From
mild, self-restraint tract illness to severe progressive
pneumonia, multiorgan failure, and death.[2] The virus
began to spread globally, the World Health Organization
(WHO) declared on the 30th of January 2020 that COVID-
19 was a Public Health Emergency of International
Concern (PHEIC). The virus outbreak has changed the life-
style of everyone around the world, forcing governments
to mandate lockdowns, recommend self-isolation,
stipulate work-from-home policies, instigate strict social
distancing criteria, and deploy emergency health
responses - the latter including new infrastructure for the
treatment and mass testing of the population at large. All
these measures are directed towards decreasing the speed
of spread of the virus and resulting in a so-called
'flattening of the curve' wuntii an approved
vaccine/treatment is developed.

COVID-19 is more infectious compared to other known
viruses (such as SARS and MERS) albeit with a lower death
rate. Furthermore, a COVID-19 carrier is often contagious
without experiencing any symptoms. Thus, by the time the
carrier actually tests positive, they may have already
spread the virus to many others who came in contact with
them.[1]

As per the World Health Organization, no vaccine and
antiviral treatments are yet available for this virus, and
medical organizations are trying hard to find out the
vaccine for this novel coronavirus. However, even after
fast-tracking the standard vaccine period of 5-10 years,
the vaccine may take a minimum of 18-24 months before
it's available and should take further longer to produce it
enough for the bulk of the planet. Also, we do not know
how long a vaccine would stay effective because the virus
mutates. Every effort is formed to hamper the spread of
the coronavirus and prepare medical response systems to
tackle the rise in patient loads and to guard the front-line
medical staff with adequate supplies of personal
protective gear like personal protective equipment (PPE),
masks, and other essentials.

In this paper, we have visualized and reported all
continent and country wise confirmed cases, recovered
cases, deaths and active cases. Further Top 10 countries
having maximum number of confirmed, active, death and
recovered cases are visualized. Then correlation analysis
and visualizations on the world map are carried out,
finally leading to various visualizations and predictions of
Confirmed, Death and Recovered cases of India.

2. LITERATURE REVIEW

Determining appropriate approaches to succeed in finding
solutions for the COVID-19 related problems has received
a great deal of attention. However, another huge problem
that researchers and decision-makers have to deal with is
the ever-increasing volume of data, known as big data, that
challenges them in the process of fighting against the
virus.

As per John Hopkins University, 4,563,458 confirmed
cases of COVID-19 were reported as of 16-May-20. India
contributes 1.9% with 86,508 cases and features a death
rate of 3.2% with 0.2 deaths per 100k population.[3] All
countries are attempting to save lots of their people's lives
by implementing measures like travel restrictions,
quarantines, event postponements and cancellations,
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social distancing, testing, hard and soft lockdowns. More
than the lives this virus has taken, the economic and social
impact is far more disastrous and especially for
developing and underdeveloped countries.[3]

Machine learning (ML) has proved itself as a bodacious
field of study over the last decade by solving many very
complex and sophisticated real-world problems. One of
the most significant areas of ML is forecasting, plentiful
standard ML algorithms are being used in this area to
guide the future course of actions needed in many
application areas including weather forecasting, disease

3. PROPOSED WORK

3.1 Data set

forecasting, stock market forecasting as well as a disease
diagnosis.

According to the transmission characteristics of an
epidemic at different stages, this paper focuses on
predicting the future COVID-19 cases uses prophet
procedure model on the COVID-19 provided data by
different sources to anticipate the epidemiological
example of the ailment and pace of COVID-2019 cases in
India and other parts of the world that is being affected by
a coronavirus.

This study provides an approach to analyzing the current situation of covid-19 around the globe, the data helps in
evaluating which country is making progress to its goal to prevent coronavirus. We explore datasets with different
characteristics like recovered, death, and confirmed cases (Fig-1). The data on confirmed cases only becomes meaningful
when it can be interpreted as how much a country is testing the cases.

Here we statistically analyzed our dataset with various methods of data analysis and visualized those data to provide a
proper understanding of the COVID-19 outbreak worldwide. Our exploit analysis is carried out on Kaggle covid-19 dataset
and World Health Organization (WHO) with the 2019-20 coronavirus dataset.[4] Here, we present an effort to visualize
and analyze the results. COVID-19 has so far propagated nearly 177 Countries/Regions and 32 Territories have been
registered. Using time-series data, which estimates the number of individual cases, such as confirmed infected, deaths, and

recovered around the globe.[6]
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Fig -1: Data set used for visualization of covid-19 cases around the world[4]
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Fig -2: These are the top seven countries affected due to coronavirus till 6 November 2020[4]

The data set (Fig-1) represents the early confirmed cases
and the death rate around the world but this was the early
stage effect of the virus and with time the number of death
and confirmed cases increased, in the next figure (Fig-2),
we can clearly see the sudden surges of cases in the
country such as United States of America, India, and brazil.
From 30 December 2019 to 11 October 2020, over 37
million COVID-19 cases and 1 million deaths have been
reported globally. Nearly half of these cases (48%) and
deaths (55%) [4]continue to be outlined in the Region of
the America with the United States of America, Brazil, and
Argentina accounting for the maximum numbers of new
cases and deaths in the region.

The research also addresses analyzing the current
situation of covid-19 in the different states of India. In
India, 100,340 number of confirmed cases and 3155 death
cases due to COVID-19 were reported on May 18, 2020.[4]
Due to the absence of a specific vaccine, non-
pharmacological interventions including social distancing,
contact tracing are essential for ending the worldwide
COVID-19.[6]

The reason cited for the sudden spurt in cases is due to the
reopening of manufacturing and economic activities
across the country, people have started moving out of
their houses, even as usual crowds are once again
returned at the market places. There are other reasons as
well that are the carelessness among the people in
adopting  precautions like  wearing face-masks,
maintaining social distancing, and regular use of hand-
sanitizers.

3.2 Algorithm

This study is focused on visualizations and live forecasting
of COVID-19 confirmed cases, death cases, and recovered
cases for the next two months that is 60 days from 17th
November 2020 to 16th January 2021 using Prophet
model.

Prophet is an open-source tool from Facebook used for
forecasting time series data which helps businesses
understand and possibly predict the market,[4] whereas
prophet used here is to implement a procedure for
forecasting time series data supported additive model,
where non-linear trends are fit with yearly, weekly, and
daily seasonality, plus holiday effects. It works best with
time series that have strong seasonal effects and a number
of other historical data. Prophet is robust to missing data
and shifts within the trend, and handles outliners typically
well.[5]

The general idea of the model is analogous to a
generalized additive model. The “Prophet Equation” fits,
trends, seasonality and holidays. This is given by,

y(t) =g(t) +s(t) + h(t) +e(t) [5]

where g(t) refers to changes over a long period of time or
trend, s(t) refers to seasonality that is periodic or short-
term changes, h(t) refers to effects of holidays to the
forecast, e(t) refers to the unconditional changes that's
specific to a business or an individual or a circumstance. It
is also called the error term and y(t) is the forecast.[5-6]

Prophet provides us with two models(though the newer
models can be written or extended according to
requirements). One is the logistic growth model while the
other one is a piecewise linear model. By default, the
Prophet uses a piecewise linear model, but it can be
changed by specifying the model according to the
requirement. Choosing a model is delicate as it is
dependent on a variety of factors such as Date, time,
State/Union Territory, Confirmed Foreign National,
Deaths cases, cured/recovered cases and Confirmed cases
and growth rate, etc. If the data to be forecasted has
saturating and non-linear data(grows non-linearly and
after reaching the saturation shows little to no growth or
shrink and only exhibits some seasonal variations), then
logistic growth model is the best option.[5-6]
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The model was trained on the first 210 days on the time
series data set of the India's current confirmed and death
cases due to the pandemic starting from 30th January
2020 and then tested on further 60 days till 1st November
2020, in order to predict further number of cases from
17th November 2020 to 16th January 2021. This
prediction system can be very helpful in decision making
to handle the present scenario to guide early interventions
to manage these diseases very effectively.[9]

3.3 CASE STUDY

This research examines the current and future situation of
the world due to coronavirus. Here the study not only
revolves around the analysis and visualizations of the
World and India, but also the prediction of the confirmed,
death and recovered cases of India.

This paper visualizes the global impact of covid-19. Fig-3
describes the plot of top 10 countries having maximum
number of confirmed, death, active and recovered COVID-
19 cases. Dealing with the unexpected challenges caused
by COVID-19 pandemic has taken a significant toll on
people all around the world. At the time of writing this
Special Feature, there are over 35.9M confirmed cases of
COVID-19 across the globe.[6]

The pandemic rages unabated across continents, North
Africa turned out to be most affected by the novel
coronavirus disease (COVID-19) pandemic across the
continent, with more than half of Africa's reported cases
and deaths are recorded from this region. Approximately
299 deaths — or 68 percent of all deaths in Africa — were
reported in six countries of the region, with the number of
cases rising sharply to 4,204.[7]

This study uses various python libraries like pandas for
COVID-19 data analysis and manipulation, matplotlib for
simple and powerful 2-D plots of various confirmed,
recovered and deceased cases, folium for visualization on
Leaflet World and India map, calmap for calendar
heatmaps, pycountry_convert for providing conversion
functions between ISO country names, country-codes, and
continent names and plotly for controlling the appearance
of the base map or generating the heat map for global
COVID-19 cases.
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Fig -3: Plot showing confirmed, death, active and
recovered cases of top 10 countries

In India, the global pandemic COVID-19 first made its
presence on 30 January 2020. The country has taken
several measures to contain the spread of pandemic which
includes lock-down of the entire country for nearly forty
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days.[8] and relaxed in three phases since June but this
showed very minimal effects on the covid-19 cases in
India.

Fig-4 describes the total number of tests done in India till
20t November 2020. Fig-5 and Fig-6 describe the 10 most
affected states in India due to COVID-19. Fig-7 describes
the total number of confirmed, recovered, death and active
cases till 16t November 2020 using matplotlib library and
functions like bar, barh, background_gradient etc.
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Fig -4: Plot showing total tests done till date (20th
November 2020) in India
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Fig -5: Top 10 states having maximum number of
confirmed cases in India
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Fig -7: The total number of confirmed, death, recovered,
and active cases in India till 16t November 2020[4]

4.RESULTS

Fig-8 and Fig-9 are based on visualizing the number of
confirmed cases, death cases, recovered cases and their
incidence & mortality rate around the world which is the
first module of this research. Fig-10 visualizes the cases in
India.

Confirmed Deaths Recovered Active Incident_Rate Mortality Rate (per 100)

059225734 [CIRIF) 87954816 HO0026HRFITIZEY)

Fig -8: Study visualizing the total number of confirmed,
death, recovered, and active cases across the world

+

Fig-9: Visualization of Covid-19 cases on World map
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Fig-16: Plot of cross validation metric of predicted
recovered cases in India due to Covid-19

5. CONCLUSIONS

In this paper, we have predicted the number of confirmed,
death and recovered COVID-19 cases in India using the
Prophet model. The precision of our model is 94%.
Further, it includes a user-friendly data visualization
model of India as well as the world. The dataset utilized in
this research work of COVID-19 is from Kaggle and World
Health Organization (WHO) that’s a specialized agency of
the United Nations liable for international public health.
We try to predict the future cases which may increase
around the near future and analyze the COVID-19 cases on
the basis of a decrease or increases in the recovery cases
in India. As a caveat, this is a data analysis and
visualization approach of COVID-19 that is rapidly
evolving. However, knowledge about this novel SARS-CoV-
2 virus remains limited among general people around the
globe. Raw data released by various sources are not
adequately capable to provide an informative
understanding of COVID-19, caused by SARS-CoV-2. This
research work will be more effective to understand the
epidemic outbreak of this severe disease. Visualization
models like map view and table view discussed in this
paper provide an interactive interface and visualize each
and every raw fact in a comprehensive manner.
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