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Abstract : -In the current situation due to the similar symptoms of both covid-19 and flu many people are unaware between covid-19 

and flu which may  lead to demise of a person. So sort of methods are required to classify the symptoms between covid-19 and other 

disease to control the demise rate. Coronavirus disease (COVID-19) is an infectious disease caused by a newly discovered coronavirus. 

Most people infected with the COVID-19 virus will experience mild to moderate respiratory illness and recover without requiring 

special treatment.  Older people, and those with underlying medical problems like cardiovascular disease, diabetes, chronic respiratory 

disease, and cancer are more likely to develop serious illness. In the lighting view of current pandemic situation diagnosis of these disease 

is done only through some clinical tests like RT-PCR, CT- Scan of lung images to identify the covid-19 since these tests take both much 

time and  also very expensive, we will be implementing a solution to overcome these current problems faced by people in the pandemic 

situation. After taking a literature survey we got that image processing , data mining, machine learning, pattern classification are highly 

used methods to get solution of these problem. 
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1. INTRODUCTION : 

1.1 Novel Corona Virus disease (COVID-19) : 

From 2019, the Corona Virus showed severe influence and became a cause of many casualties and a large number of deaths. The 

world level pandemic was declared with the name of COVID-19. Initially, COVID-19 was showing symptoms like flu, which 

then turned to pneumonia and finally infected the lungs. But the cause of demise was a heart attack for the majority of COVID-

19 patients. The person affected by the virus started showing symptoms within 2 to 14 days. In short, the COVID-19 showed 

mixed symptoms of multiple diseases. Sometimes, COVID positive patients were shown full recovery, and started living a healthy 

life but in most cases, the situation turns severe and patients are kept in ICU. There was a high requirement to find out the recovery 

rate and severeness of COVID-19. 

 

1.2 Machine learning techniques : 

In the proposed work, we try to differentiate COVID-19 symptoms other than flu by using various Machine Learning models and 

after getting those symptoms, we include them in clinical symptoms of COVID-19 and classify the dataset into three groups. They 

are classified as Mild, Moderate, and Severe Patients respectively.  As COVID-19 showed symptoms of various diseases, the 

dataset grows bigger. Machine Learning algorithms are a great choice for a bigger dataset. We used K-Nearest Neighbors, Logistic 

Regression and Decision tree algorithms for differentiating COVID-19 with flu. Decision tree, Naïve Bayes and K-Means 

algorithms are used for risk stratification. 

 

2. LITERATURE SURVEY : 

Research work was carried out [1]with the methods such as Real-time data query was carried out, visualized in their website ant 

then the queried data is used for Susceptible-Exposed Infectious-Recovered (SEIR) predictive modelling. The author utilized 

SEIR modelling to forecast the COVID-19 outbreak within and outside of China based on daily observations. The author also 

analysed the queried news and classified the news into negative and positive sentiments, to understand the influence of the news 

on people’s behaviour both politically and economically. According to his findings, the news queried in their system, they found 

that there are more negative articles than positive articles and displayed similar words for both negative and positive sentiments. 

The top five positive articles are about collaboration and strength of individuals in facing this epidemic, and the top five negative 

articles are related to uncertainty and poor outcome of the disease such as deaths. Finally, it was concluded that there is still an 

unclear infectious disease, which means the author can only obtain an accurate SEIR prediction after the outbreak ends. Another 

research work discusses[2] about the mathematical model of the spread of population structured by age. As the disease spreads 

through social contact and varies on age, it is important to predict the spread of disease by the change in the social structure. The 

mathematical model was a combination of contact structure compilation along with empirical case data which is used to assess 

the impact of the COVID-19 pandemic. The model shows that a sustained period of lockdowns with periodic relaxation will 
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reduce the number of cases. Mathematical model contains both symptomatic and asymptomatic infectives. Certain research work 

was carried out[3] regarding novel Coronavirus (COVID-19) in India. In this paper, the author delved into the origin of COVID-

19 and classified the disease into different categories. Coming to the origin of the disease, the Novel Corona Virus earlier known 

only as the Wuhan virus, expanded its circle in South Korea, Japan, Italy, Iran, and finally spreading its routes to India. It was 

given the name novel as it was never seen before mutation of an animal Coronavirus. The disease COVID-19 is very similar in 

symptomatology to other viral respiratory infections. Cases vary from mild forms to severe ones that can lead to serious medical 

conditions or even death. The incubation period for the virus to be present in the human body is 2-14 days 3 but it is still unknown. 

There are some clinical syndromes associated with COVID-19 infection which are divided into Mild and Severe pneumonia. 

Diagnosis of the COVID-19 disease can be done in two ways. They are RT-PCR test and CT-SCAN of lungs. The results of CT-

SCAN are divided into different categories such as Mild, Moderate and Severe ARDS. Sepsis and Sepsis shock are the last two 

stages of results which pose great difficulty to identify the disease. A common precaution to prevent the COVID-19 virus is to 

clean your hands. The research work explains[4] about the machine learning algorithms which were used for classifying clinical 

reports into four different classes namely COVID, ARDS, SARS and BOTH (SARS and ARDS). The algorithms used were 

Logistic regression and Multinomial Naïve Bayes. Dataset was used for text analysing which is changed in the form of Natural 

Language Processing. Clininal notes and findings were used for data related to text mining. After the classification, it was noticed 

that the multinomial Naïve Bayesian model shows the best results by having 94% precision. In this research paper[5], deep 

learning models were proposed for predicting the number of COVID-19 positive cases in Indian states. Data analysis and an 

increase in the number of cases in India was observed. States are categorised based on daily growth, the number of cases into 

severe, moderate and mild. Recurrent neural Network (RNN) based long short-term memory (LSTM) cells were used for 

prediction. LSTM cases were tested on various states and based on absolute error, the model which shows maximum accuracy is 

considered. Bi-directional LSTM gives the best accuracy while convolutional LSTM gives the worst results. This paper shows[6] 

the prediction of COVID-19, which was done, due to the high level of uncertainty and lack of crucial data, standard models have 

shown low accuracy for long-term prediction. The dataset was used from the WHO website and was dated till January 2020. The 

modelling strategy is formed around the assumption of transmitting the infectious disease through contacts and considering three 

different classes of well-mixed populations; susceptible to infection (class S), infected (class I), and the removed population (class 

R is shown to those who have recovered). It is further assumed that the class I transmits the infection to class S where the number 

of probable transmissions is proportional to the total number of contacts. The number of individuals in class S progresses as a 

time series, often computed using a basic differential equation. 4 In this paper[7], the present analysis was carried out based on 

the publicly available data of the newly confirmed daily cases reported from 11th of January till the 10th of February. The method 

used was the estimation of the mean values of the main epidemiological parameters, that is the basic reproduction number (Ro), 

the case fatality, and case recovery ratios, along with their 90% confidence intervals. In the second scenario, results are derived 

by taking twenty times the number of reported cases for the infected and forty times the number for the recovered cases, while 

keeping constant the number of deaths. The basic reproduction number (Ro) is one of the key values that can predict whether 

infectious disease will spread into a population or die out. The paper discusses[8] about the size of epidemic in Wuhan which was 

estimated based on the number of cases exported from Wuhan to cities outside China and forecast of the domestic and global 

public health risks of epidemics was carried out. A metapopulation susceptible exposed infected recovery (SEIR) model was used 

to simulate epidemics across all major cities in China. Markov Chain Monte Carlo method was used to estimate basic reproduction 

number and presented using the resulting posterior mean and 95% credible interval. Author first inferred the basic reproductive 

number of COVID-19 and the outbreak size in Wuhan from Dec 1st, 2019 to Jan 25th, 2020 based on the number of cases exported 

from Wuhan to cities outside mainland China then the number of cases that had been exported from Wuhan to other cities in 

mainland China. In this way the spread of COVID-19 within and outside China was forecasted. By the time research was 

conducted COVID-19 might have already spread to other major cities inside and outside China and made new hotspot there. 

Another research work[9] focuses on a classification model using deep feature extraction and Support vector machine. From the 

dataset containing X-ray images of COVID-19 patient, pneumonia patient and healthy people; X-ray images of COVID-19, 

pneumonia patient and healthy people were classified. First the author screened out healthy people and pneumonia patients. As  

mostly pneumonia symptoms and COVID-19 are somehow similar, and both are lung related diseases; pneumonia patients were 

screened out from COVOD-19 patients. Pretrained networks such as AlexNet, XceptionNet, ShuffleNet, GoogleNet, VGG16, 

VGG19, ResNet18, ResNet50, ResNet101, InceptionV3 etc. were used for deep feature extraction. The deep features obtained 

from these networks were fed to the SVM for classification. Then, the traditional image classification methods were applied for 

the detection of COVID-19. The 5 proposed study used pre trained CNN models for the detection of COVID-19. Only X-Ray 

image processing can’t rule out COVID-19. 

3. METHODOLOGY : 

3.1 K-Nearest Neighbor Classifier :  

K-Nearest Neighbor is one of the simplest Machine Learning algorithms based on Supervised Learning techniques. It stores all 

the available data and classifies a new data point based on the similarity. This means when new data appears then it can be easily 

classified into a well suite category by using the K- NN algorithm. 

Mathematical formulas for K- Nearest Neighbor classification is mentioned below. 
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 Distance function of Euclidean  

 
                 Distance function of Manhattan  

             

                        
                Distance function of Minkowski 

 

                       
3.2 Decision Tree Classifier : 

Decision Tree is a  machine learning model which can be used for both classification and Regression problems. It is a tree-

structured classifier, where internal nodes represent the features of a dataset, branches represent the decision rules, and each leaf 

node represents the outcome. 

Decision nodes are used to make any decision and have many branches, whereas Leaf nodes are the output of those decisions . 

The mathematical formulas of decision tree classifier are given as follows 

1.  Information Gain= Entropy(S)- [(Weighted Avg) *Entropy (each feature)   

      2.      Gini Index= 1- ∑jPj
2 

   

3.3 Logistic Regression  : 

Logistic regression is one of the supervised machine learning model algorithms which is used to predict the probability of a target 

variable. Here the nature of target or dependent variable is dichotomous, which means there would be only two possible classes. 

In the regression model there are two types of variables -dependent, independent.  The dependent variable is binary in nature 

having data coded as either 1 (stands for success/yes) or 0 (stands for failure/no). 

  

Mathematically, a logistic regression model predicts P(Y=1) as a function of X 

Logistic regression formula  

                     P(X) = P(Y=1|X) 

Logistic regression equation  

y = e^ (b0 + b1*x) / (1 + e^ (b0 + b1*x)) 

 

3.4 Naïve Bayes :  

Naïve bayes algorithm works on Bayes theorem which is one of the classification technique of machine learning model . A Naive 

Bayes classifier assumes that the presence of a particular feature in a class is unrelated to the presence of any other feature. The 

Naive Bayes model is easy to build and particularly useful for very large data sets.  

Mathematical formula of Naïve Bayes model is mentioned below 

P(c|x) = p(x|c) p(c) / p(x) 

3.5 K- Means : 

K means is an iterative algorithm that tries to partition the dataset into K pre-defined  clusters where each data point belongs to 

only one group. It tries to make the intra-cluster data points as similar as possible while also keeping the clusters as different as 

possible. It works on the principle of calculating  the sum of the square of distances  between the  two data points and the cluster’s 

centroid  is at a minimum. 
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The objective function is:  

 
‘||xi - vj||’ is the Euclidean distance between xi and vj 

 ‘ci’ is the number of data points in ith cluster. 

‘c’ is the number of cluster centres.  

 

4 . RESULTS AND ANALYSIS : 

Here in  these paper we have conducted experiments on some of the techniques to predict covid-19 and stratification of severity 

of covid-19 disease.  
          S. No  Name of machine learning algorithm  Accuracy  

1 K- Nearest Neighbor Classifier 0.86 

2 Decision Tree Classifier 0.90 

3 Logistic Regression 0.89 

4 Naïve Bayes 0.94 

5 K- Means  0.80 

 

 
 

Figure 1  : Visualization of Decision Tree Classifier . 
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Figure 2 : Screenshot of real values and predicted values 
 

By the end of the implementation of the given machine learning models, we have reached the following conclusions respectively. 

Starting with the accuracy of the K-NN model is 0.8611. Its precision is 0.86, recall value is 0.90, f1-score is 0.88 and support is 

20. Secondly, the accuracy of the Decision tree classifier model is 0.905. Its Precision 0.89, recall is 0.91, f1-score is 0.90 and 

support is 93. Finally, the accuracy of the Logistic Regression model is 0.89. Its precision is 0.90. Prediction to classify the 

difference between COVID-19 and flu is a difficult task because it is hard to find out the symptoms of COVID-19.  In the case of 

stratification of the data, by the end of the implementation of the given machine learning models, we have reached the following 

conclusions respectively. Starting with the accuracy of the Decision tree model is 0.94. Its precision is 0.93, recall value is 0.93, 

f1-score is 0.92 and support is 87. Secondly, the accuracy of the Naïve Bayes classifier model is 0.94. Finally, the accuracy of the 

K Means model is 0.80. 

 

5 . CONCLUSION : 

From the models accuracies obtained for the dataset through various machine learning algorithms, we can say that the decision 

tree classifier gives the best results, which is 0.905 followed by Logistic regression and KNN model to the least accurate 

respectively. When it comes to the stratification of the data, the decision tree and Naïve Bayes are almost the same as giving the 

best results at the accuracy of 0.94 while K Means model gives the least accurate results.  Hence, we conclude that our work on 

COVID-19 prediction and its severity differentiation has been completed, which is used to reduce the time and cost for the doctors 

to diagnose the disease and find which stage the patient is at. The limitation of this project is that COVID-19 is an evolving disease 

showing different types of symptoms at different points in time. This work may not be reliable if the symptoms are completely 

different from the dataset we used at this moment. Another drawback is that there are really few or no works containing these 

machine-learning techniques to compare them for their accuracy. 
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