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ABSTRACT 

Machine learning (ML)-based prediction systems have proven to be useful in 

predicting acceptable outcomes and improving decision- making, based on the 

long-term sequence of events. ML models are used in a variety of applications 

and application domains that need to be identified and prioritized for 

unfavorable circumstances of a threat. The Novel Coronavirus epidemic, or 

the COVID-19 has had a global impact in diverse parts of the world, causing a 

large number of deaths. 

This is still a huge public health warning, and it ranks among the best pandemics 

in history. To improve our forecasts, we must identify the variables that may 

have an association with COVID-19 spread.  

This project aims to provide a better understanding of how different Machine 

Learning models are used in real-world situations. This study  focuses on 

developing and comparing Machine Learning models for predicting COVID-19, 

and analyzing the current trend or pattern of Covid-19 transmission in India. 
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CHAPTER  1 

                                                 
 
 INTRODUCTION 
1.Coronaviruses 

Coronaviruses are a large family of viruses known to cause illnesses ranging from 

common colds to more serious illnesses such as respiratory illnesses in the Middle 

East Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS) . These two 

The disease is transmitted by the coronavirus known as MERSCoV and SARSCoV. 

SARS was first observed in China in 2002 and MERS was first observed in Saudi 

Arabia in 2012. Arabia . The latest virus observed in Wuhan, China is called 

SARSCOV2, Causes the coronavirus. Unexplained pneumonia found in Wuhan, China 

was reported for the first time December 31, 2019, World Health Organization (WHO) 

Country Office in China . Since then, the number of cases of coronavirus has 

increased. Number of dead. The coronavirus spread from one city to the whole country 

in just 30 days. It was designated as COVID 19 by the World Health Organization 

(WHO) on February 11 . Since this COVID 19 spreads from person to person, 

electronic devices equipped with artificial intelligence can play an important role in 

preventing the spread of this virus. when The role of epidemiologists in healthcare has 

expanded and the proliferation of electronics Health data is also increasing . Increased 

availability of eHealth services Data represent key opportunities in healthcare, both in 

discovery and practice An application for improving healthcare . This data can be used 

for training machines Learning algorithms to improve decisions related to disease 

prediction. As of May 16, 2020, a total of 44,25,485 COVID19s have been registered. 

The total number of deaths is 3.02.059 . COVID 19 has spread all over the world 

Approximately 213 countries and regions affected . The increase in the number of 

cases of infected coronavirus quickly outweighed the medical resources available in 

the hospital. As a result, the medical system was heavily burdened . Because it is 

limited Resource availability and medical outcome time lag in hospitals Test, this is a 

typical situation where healthcare professionals need to provide appropriate treatment 

patient. Due to the rapid increase in the number of coronavirus tests Routine testing is 

not possible due to time and cost. 
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2. Machine learning 
Machine Learning is a subset of Artificial Intelligence(AI) and was evolved from pattern 

recognition where the data can be structured for the understanding of the users. 

Recently, many applications have been developed using Machine Learning in various 

fields such as healthcare, banking, military equipment, space etc. Currently, Machine 

Learning is a rapidly evolving and continuously developing field. It programs 

computers using data to optimize their performance. It learns the parameters to 

optimize the computer programs using the training data or its past experiences. Using 

the data, it can also predict the future. Machine Learning also helps us in building a 

mathematical model using the statistics of the data. The main objective of Machine 

Learning is that it learns from the feed data without any interference of humans that is, 

it automatically learns from given data(experience) and gives us the desired output 

where it searches the trends/patterns in the data. It is broadly classified into four types:  

• Supervised Machine Learning.  

• Unsupervised Machine Learning.  

• Semi-Supervised Machine Learning. 

 • Reinforcement Machine Learning. 

2.1 Supervised Machine Learning 
Supervised Learning is a Machine Learning model that is built to give out predictions. 

This algorithm is performed by taking a labelled set of data as input and also 

known responses as output to learn the regression/classification model. It develops 

predictive models from classification algorithms and regression techniques. 

Classification predicts discrete responses. Here, the algorithm labels by choosing 

two or more classes for each example. If it is done between two classes then it is 

called binary classification and if it is done between two or more classes then it is 

called multi- class classification. Applications of classification includes hand writing 

recognition, medical imaging etc. 

Regression predicts continuous responses. Here, the algorithms returns a statistical 

value. For example, a set of data is collected such that the people are happy when 

considered the amount of sleep. Here, sleep and happy are both variables. Now, 

the analysis is done by making predictions.The types of popular regression 

techniques are: 

• Linear regression. 

• Logical regression. 

                                                                     2 



 
 

2.2 Unsupervised Machine Learning 

 

Unlike the supervised learning, there is no supervisor here and we only have input 

data. Here, the basic aim is to find certain patterns in the data that occur more 

than others. According to the statistics, it is called density estimation. One of the 

methods for the density estimation is called clustering. Here, the input data is formed 

into clusters or groupings. Here, the assumptions are made such that the clusters 

are discovered which will match reasonably well with a classification. This is a 

datadriven approach that works better when provided with sufficient data. For 

example, the movies in Netflix.com are suggested based on the principal of clustering 

of movies where several similar movies are grouped based on customer’s recently 

watched movie 

list. It mostly discovers the unknown patterns in the data but most of the time these 

approximations are weak when compared with the supervised learning 

 

2.3 Semi-supervised Machine Learning 
The name “semi-supervised learning” comes from the fact that the data used is 

between supervised and unsupervised learning Semi-supervised algorithm has the 

tendency to learn both from labelled and unlabelled data. Semi-supervised machine 

learning gives high accuracy with a minimum annotation work. Semi-supervised 

machine learning uses mostly unlabelled data together combined with labelled data 

to give better classifiers. As less annotation work is enough to give good accuracy, 

humans have less work to do here. 

 

2.4 Reinforcement Machine Learning 
Reinforcement learning learns its behaviour from a trial and error method in a dynamic 

environment. Here, the problem is solved by taking an appropriate action in 

a certain situation to maximize the output and to obtain the acquired results. In 

Reinforcement Learning, there is presentation of the input or output data. Instead, 

when the desired action is chosen, the agent is immediately told the reward and the 

next state are not considering the long terms actions. For the agent to act optimally 

it should have the knowledge about states, rewards, transitions and actions actively. 

Formally,the model consists of : 

• a discrete set of environment states, S; 

• a discrete set of agent actions, A; 
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   Literature survey 
 

Title Findings 
1. COVID-19 Epidemic Analysis using 
Machine Learning and Deep Learning 
Algorithms,  Narinder 
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Kumar Sonbhadra, Sonali Agarwal 
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machine learning and deep learning 
models with the aim for understanding 
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2. Significant Applications of Machine 
Learning for COVID-19 Pandemic,Shashi 
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Singh 

 
 

This paper studied how machine 
learning algorithms and methods can be 
employed to fight the COVID-19 virus 
and the pandemic. It further discusses 
the primary machine learning methods 
that are helpful during the COVID-19 
pandemic. 

3. Outbreak Prediction of COVID-19 for 
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approaches, and potentially identify the 
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5. COVID-19 Pandemic Prediction for 
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forecasting 
Abdelkader,Dairia,FouziHarroub, 
AbdelhafidZeroual, 
Mohamad MazenHittaweb,YingSunb 
 

COVID-19 transmission forecasting. 

7. Predicting the growth and trend of 
COVID-19 pandemic using machine  
learning and cloud computing,Shreshth 
Tuli,Shikhar Tuli,Rakesh Tuli, 
Sukhpal Singh Gill 
 

This study applies an improved 
mathematical model to analyse and 
predict the growth of the epidemic. An 
ML-based improved model has been 
applied to predict the potential threat of 
COVID-19 in countries worldwide.  

8. Applications of machine learning and 
artificial intelligence for Covid-19 (SARS-
CoV-2) pandemic: A review ,Samuel 
Lalmuanawmaa, Jamal Hussain 
Lalrinfela Chhakchhuak 
 

This paper aims to comprehensively 
review the role of AI and ML as one 
significant method in the arena of 
screening, predicting, forecasting, 
contact tracing, and drug development 
for SARS-CoV-2 and its related 
epidemic. 

9. Supervised Machine Learning Models 
for Prediction of COVID-19 Infection using 
Epidemiology Dataset, L. J. Muhammad, 
Ebrahem A. Algehyne, Sani Sharif 
Usman, Abdulkadir Ahmad, Chinmay 
Chakraborty & I. A. Mohammed 
 

This paper includes alternatives that 
may reduce the huge burden on not only 
limited healthcare systems but also the 
economic sector; the most promising 
include harnessing non-clinical 
techniques such as machine learning, 
data mining, deep learning and other 
artificial intelligence.  

10. A Deep Learning Method to Forecast 
COVID-19 Outbreak, Satyabrata Dash, 
Sujata Chakravarty, Sachi Nandan 
Mohanty, Chinmaya Ranjan Pattanaik 
& Sarika Jain 
 

In this paper, support vector regression 
(SVR) and deep neural network method 
have been used to develop the 
prediction models.  
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Chapter – 3 
                
              Aim and Scope of the present investigation 
 
 
 
3.1 Aim:  
 
The aim of this thesis is to predict the possibilities of cases in next 10 days a 
person has COVID-19 or not, using machine learning techniques. The 
prediction is performed using dataset of the countries with covid cases. The 
goal is to identify how many possible cases might occur in next 10 days. 
 
 
3.2 Scope:  
 
The prediction model with highest accuracy can be incorporated into a mobile 
application or a website, to help people to know how many cases are being 
increased.The model can also be further enhanced to use the patient’s 
current data to predict new cases for next 10 days 
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CHAPTER 4 
 
METHODOLOGY AND ALGORITHMS USED 
 
4.1 Collection of data and Importing 
The dataset used for this project was directly obtained from Kaggle, an open source 
repository. This are the following datasets are obtained: 
 

 
Fig.4.1.1 Dataset of confirmed cases from 22 Jan 2020 

 
 

 
Fig.4.1.2 Dataset of deaths from 22 Jan 2020 
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Fig.4.1.3 Dataset of recovered cases from 22 Jan 2020 

 
 
The dataset was imported into Google Colab as a csv file. The following 
important libraries were imported in Google Colab : 

 
Fig 4.1.4 Screenshot of Google Colab where libraries is being imported 

 
• import numpy as np- The as np portion of the code then tells Python to give 

NumPy the alias of np. This allows you to use NumPy functions by simply typing 
np. 

• import pandas as pd- It presents a diverse range of utilities, ranging from 
parsing multiple file formats to converting an entire data table into 
a NumPy matrix array.  
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https://www.educative.io/edpresso/how-to-create-an-array-in-numpy


 
 

• import matplotlib.pyplot as plt-  is a collection of functions that make 
matplotlib work like MATLAB. Each pyplot function makes some change to a 
figure: e.g., creates a figure, creates a plotting area in a figure, plots some lines 
in a plotting area, decorates the plot with labels, etc. 

• import matplotlib.colors as mcolors- This function is used to specify the 
color. 

• from sklearn.model_selection import RandomizedSearchCV, train_test_spl
it-  implements a “fit” and a “score” method. It also implements “score_samples”, 
“predict”, “predict_proba”, “decision_function”, “transform” and 
“inverse_transform” if they are implemented in the estimator used. 

 
 
 
 
4.2 DESCRIPTION OF DATA 
 
There are 3 datasets being used here: 
  

1. Number of Confirmed cases  
2. Number of Deaths 
3. Number of Recovered cases 

 
All this three data sets includes: 

a) Province/State 
b) Country/Region 

           Both of them includes the places around the word 
c) Dates starting from 22-Jan-2020 

 
 

4.3 PRE-PROCESSING AND MODIFICATION OF DATA 
 
The data variables were modified to make statistical computations on them, easier and 
more reliable 

 

 
Fig 4.3.1 Modifying Dataset 
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Here conversion of all integers into datetime for better visualization is taking place 
along with the latest data of 15th of march by which latest confirmed cases, deaths, 
recoveries can be known. 
 
 
 
 
 
4.4 EXPLORATORY DATA ANALYSIS 
 
Exploratory Data Analysis (EDA) is an approach to analyze the data using visual 
techniques. It is used to discover trends, patterns, or to check assumptions with the 
help of statistical summary and graphical representations.So let us see how the data 
has been explored: 
 
 

 
Fig 4.4.1 Plotting a bar graph to see the total confirmed cases across different countries 
 
As the horizontal bar graph clearly shows that the number of cases in China is 

increasing very high as compared to the other countries and is said to be having high 

deaths rates in comparison to other regions. 
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Fig 4.4.2 shows the confirmed corona cases outside Mainland China vs Mainland 
China 
This graph shows the confirmed cases are to be more in outside mainland China than 
in mainland. 
 

 
               Fig 4.4.3 shows the confirmed cases in unique countries 

 
This graph depicts the cases for unique countries where the China is the highest 
corona cases country then others 
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Fig:4.4.4 Pie chart shows the no of Covid-19 Cases per country 
 

As we can see that china(violet) shows the highest composition 
 
 
 

 
Fig 4.4.5 This pie chart shows the no. of cases out of mainland china 

 
 

As taking the survey outside mainland China, Italy suppose to have Second highest 
cases after Mainland China 
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4.5 BUILDING THE ALGORITHM 
 

 
One of the preliminary steps of model fitting is to first split the data into test and train 
sets. A vector “y”, holding the binary outcomes under world cases. The target variable 
Cases before march 15  was removed from the dataset, so it finally contained only the 
predictor variables. The dataset was then scaled, in order to maintain uniform variance 
across all predictor variables. The scaled dataset was split into test and train sets. The 
“y” vector holding the world cases variable’s values was also split into test and train 
sets and converted into factors for easy classification.  
 
 
4.5 MODEL USED LINEAR REGRESSION 
 
X_train_confirmed,X_test_confirmed,y_train_confirmed,y_test_confirmed = train_test_
split(days_since_1_22,world_cases,test_size=0.15,shuffle=False) 
 
linear_model = LinearRegression(normalize=True, fit_intercept=True) 
 
linear_model.fit(X_train_confirmed, y_train_confirmed) 
 
test_linear_pred = linear_model.predict(X_test_confirmed) 
 
linear_pred = linear_model.predict(future_forecast) 
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CHAPTER 5 
 
5.1 RESULTS AND DISCUSSION 
 
 The accuracy of the Regression Model is 99.7%. 
 
5.2 The modified Linear Regression model’s performance can be visualized here: 
 

 
Fig 5.2.1 This graph shows us the Number of cases vs Days since 1/22/2020 
 
 

 
 

Fig 5.2.2 This graph shows us the number of deaths over period of time 
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Fig 5.2.3 this graph shows us the Mortality rate over a period of time 

 
 

 
Fig 5.2.4 This graph represents recovered corona cases over a time period 
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Fig 5.2.5 this shows the variation between deaths and recoveries over a period 

of time 
 
 

 
Fig 5.2.6 this shows the deaths and recoveries in single parameter 
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CHAPTER 6  
CONCLUSIONS  
 
In this project, a systematic literature review has been conducted to identify the 
suitable algorithm for prediction of COVID-19 . There was accurate model found to 
summarize one algorithm as the suitable technique for prediction. The selected 
algorithms were trained with the datasets. To evaluate the accuracy of machine 
learning models,  algorithm is trained with record sets of varying number of patients. 
Using accuracy performance metric, the trained algorithms were assessed. After result 
analysis, Linear Regression showed best prediction accuracyThe trained algorithms 
were also assessed to find the features that affect the prediction of COVID-19 in 
patients. There is a lot of scope for Machine Learning in Healthcare. For Future work, it 
is recommended to work on calibrated and ensemble methods that could resolve 
quirky problems faster with better outcomes than the existing algorithms.  
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Problem Statement:

• The Novel Coronavirus epidemic, or the COVID-19 has had a global

impact in diverse parts of the world, causing a large number of

deaths.

• This is still a huge public health warning, and it ranks among the best

pandemics in history. To improve our forecasts, we must identify the

variables that may have an association with COVID-19 spread.



Solution for the problem statement
• This project aims to provide a better understanding of how different

Machine Learning models are used in real-world situations. This
study focuses on developing and comparing Machine Learning 
models for predicting COVID-19, and analyzing the current trend or 
pattern of Covid-19 transmission in world.

• The prediction is performed using dataset of the countries with covid 
cases. The goal is to identify how many possible cases might occur 
in next 10 days.



METHODOLOGY
1. Data collection

Dataset of confirmed cases from 22 Jan 2020 Fig.4.1.2 Dataset of deaths from 22 Jan 2020

Fig.4.1.3 Dataset of recovered cases from 22 Jan 2020



Screenshot of Google Colab where libraries is 
being imported

2. Data Processing and Modification

Modifying Dataset



3. Exploratory Data Analysis

bar graph to see the total confirmed cases a
cross different countries

shows the confirmed corona cases outside Mainland 
China vs Mainland China

Pie chart shows the no of Covid-19 
Cases per country

shows the confirmed cases in unique countries pie chart shows the no. of cases out of mainland china



3. Building the Algorithm

X_train_confirmed,X_test_confirmed,y_train_confirmed,y_test_confirmed = train_test_s
plit(days_since_1_22,world_cases,test_size=0.15,shuffle=False)

linear_model = LinearRegression(normalize=True, fit_intercept=True)

linear_model.fit(X_train_confirmed, y_train_confirmed)

test_linear_pred = linear_model.predict(X_test_confirmed)

linear_pred = linear_model.predict(future_forecast)



RESULTS

The accuracy of the Regression Model is 99.7%.



The modified Linear Regression model’s performance can be visualized here:

This graph shows us the Number of 
cases vs Days since 1/22/2020

This graph shows us the number of deaths 
over period of time

This graph shows us the Mortality rate over 
a period of time

This graph represents recovered corona cases 
over a time period

this shows the variation between deaths 
and recoveries over a period of time

this shows the deaths and recoveries in 
single parameter



Demo Video performing inputs
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