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Abstract 
Data mining is the process of discovering essential patterns and extraction of large 

data. The evolution of medical field technology creates the rapid effect in every field. 

With the development in medical field, predictive analysis has become an essential 

component for future disease prediction. Early diagnosis is an essential for accurate 
treatment to minimize the pressure in the health care system. Coronavirus disease 

(COVID-19) has created the restriction to the public health and considered as the 

greatest pandemic in the world history. Coronavirus disease in human is an extremely 

hard task because of their symptoms. Many researchers introduced feature engineering 

and classification techniques for medical data analytics. However, the true negative 

rate and time consumption was not focused through existing techniques. In order to 

address the problems, medical data analytics via feature engineering and classification 

is performed using machine learning and deep learning techniques.
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Introduction 
World has gained fast progression in technology and it shows an essential part in developed countries. The healthcare center is 

an essential field that strongly needs to use new technologies from defining the symptoms for accurate diagnosis and digital 

patient triage. Coronavirus-2 (SARSCoV-2) cause severe respiratory infection and respiratory disorders in Wuhan city of China 

in December 2019. COVID-19 has become global pandemic because of their rapid spread. It is demanding one to identify the 

exposed persons as they show disease symptom instantly. It is an essential technique for estimating the number of potentially 

infected persons on the regular basis to adopt the suitable measures. COVID-19 pandemic increases rapidly around the world. It 

is the most leading cause of the death and heath disaster in world. COVID-19 detection of severe patients at earlier stage is the 

great significance to reduce the disease course and mortality. 

This paper is organized as follows: Section 2 reviews the corona virus prediction methods. Section 3 explains the existing corona 

virus prediction methods. Section 4 describes the experimental settings with possible comparison between them. Section 5 

discusses the limitation of existing corona virus prediction techniques. Section 6 concludes the paper.  

 

2. Literature Review 
Coronavirus disease 2019 (COVID-19) threatens the nation of the world irrespective of health infrastructure conditions. An 

optimized machine learning framework termed ADAptive SYNthetic (ADASYN) method was introduced in [1] with an inpatient 

facility data to provide the user-friendly, cost efficient and timely solution. ADASYN method employed Bayesian optimization 
with hyper parameters of classifier that balanced COVID and non-COVID classes in an efficient manner. Though the accuracy 

was improved, the classification performance was reduced. 
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A novel KNN variant (KNNV) was introduced in [2] with 

better result through addressing the issues related to 

incompleteness and heterogeneity. KNN variant algorithm 

was employed for managing the incomplete data by 

imputation towards heterogeneity by making the conversion 

of categorical data. But, the accuracy level was not improved 

by KNNV algorithm. 

Machine Learning Scheme was designed in [3] for identifying 

the COVID-19 cases in India. The data analysis was carried 

out with occurrence of cases in many states of India 

chronologically by multi-class classification. However, the 
complexity level of prediction was not minimized by 

Machine Learning Scheme. 

 A hybrid method was introduced in [4] for attribute selection 

through classification process. An optimal attribute subset 

was generated through genetic algorithm. The classification 

model increased the prediction accuracy of COVID-19 

patients, precision and recall to large extent. The 

hospitalization need prediction of COVID-19 patients was 

not reduced by designed method. 

A novel ensemble-based classifier method was designed in 

[5] for predicting the COVID-19 cases at early stage to take 

the necessary action taken by patients and doctors. A convex 

hull-based method was introduced to the data for enhancing 

the accuracy and speed. But, the time complexity was not 

reduced by designed method. 

A machine learning pipeline involving feature selection over 

sampling and supervised classification was introduced in [6] for 

predicting the different levels of hospitals infected by the corona 

virus disease. The hyper parameter optimization grid search 

algorithm was employed to predict the hospitals consistent with 

the severity of pandemic disease. However, the computational 

cost was not reduced by classification method. 

A machine learning technique depending on feature selection 

and classification phase termed Non-dominated Sorting 

Genetic Algorithm (NSGA-II) was introduced in [7] for 

forecasting the COVID- 19 patient infection. AdaBoost 

classifier was introduced for attaining higher sensitivity and 

specificity. Though the sensitivity was improved, the time 

complexity was not reduced. 

Nature inspired optimization method was introduced in [8] for 

examining the clinical data with 26 distinct features. An 

artificial bee colony optimization was carried out with the 
features for attaining the optimum feature set. But, the 

accuracy was not improved by designed method. LSTM 

Recurrent Neural Network was introduced in [9] for extracting 

the discussion related to the COVID-19 in an automatic 

manner. The natural language process (NLP) method was 

employed with topic modeling to address COVID- 19 issues 

acquired from public opinions. However, the computational 

cost was not reduced by LSTM Recurrent Neural Network.  

A random forest classifier was introduced in [10] for 

categorizing the medical data in accurate manner. A feature 

ranking based technique was introduced with the features 

were ranked employing ranker algorithm. Random Forest 

classifier was applied with the highly ranked features for 

enhancing prediction accuracy rate. But, the error rate was 

not minimized by random forest classifier. 

Machine learning classifier with SVM for classification of 

COVID-19 diseases was introduced in [11]. A modified 
cuckoo search algorithm was introduced with the hyper 

parameter optimization technique for enhancing the 

classification accuracy. A hybrid feature selection model 

using Minimum Redundancy Maximum Relevance 

algorithm was introduced to identify the unrelated and 

misleading features. However, the accuracy level was not 

reduced by Machine learning classifier. 

COVID-19 pandemic has widened throughout the world with 

foremost mainsprings of death and heath calamity globally. 

A predictive model was introduced in [12] with an artificial 

neural network (ANN). With ANN, the deaths due to 

COVID-19 were analyzed with higher accuracy. But, the 

time consumption was not minimized by designed model. 

 

3. Coronavirus Disease Prediction 
Coronavirus Disease 2019 (COVID-19) is a deadly infection 

that affects respiratory organs in humans and animals. The 

disease is turned as pandemic one that affects millions of 

individuals across the globe. Many tests are conducted for 

large number of suspects preventing the virus spread. 

Coronaviruses are the large family of viruses that cause 

illness in animals or humans. Coronaviruses causes the 

respiratory infections varying from common cold to the 

severe diseases like MERS and SARS. COVID-19 pandemic 

initiated from the Wuhan city has affected health, socio-

economic and financial matters of different countries. 

COVID-19 symptoms are fever, cough, breath shortness, loss 

of sense and fatigue. 

 

3.1 Novel Bayesian Optimization-based Machine 

Learning Framework for COVID-19 Detection from 

Inpatient Facility Data 
A machine learning-based framework was introduced with 
inpatient facility data to provide user-friendly, cost-effective 

and time-efficient solution. Bayesian optimization 

framework was introduced to optimize hyper-parameters of 

classifier and Adaptive Synthetic (ADASYN) algorithm to 

balance the COVID and non-COVID classes. A fast and user-

friendly model was employed to identify the COVID-19 

patients with help of machine learning methods. A large 

quantity of COVID-19 data was collected from different 

laboratories and test centers. The dataset included the 

additional features to design the automatic COVID-19 

detection model.  

Linear Discriminant Analysis (LDA) was the productive 

classification technique to reform the n-dimensional space 

structure into 2-dimensional space structure that separated by 

hyper-plane. LDA was employed to trace the mean function 

for every class and the function was positioned on directions 

that optimized between-group variance and minimized 
within-group variance. The majority of the class was 

downsampled to the amount minority class. The process 

minimized the amount of data that cause data inadequacy and 

loses the COVID information. In designed framework, the 

first phase was pre-processing the large amount of gathered 

raw data where raw data was assigned and scaled. The 

imbalanced data was balanced with help of ADASYN 

algorithm. The pre-processed data were divided into training 

and testing set employed through different classifiers to 

compute the classification performance. The optimized 

classification model was tested with different performance 

metrics for the evaluation.  

 

3.2 Accurate Classification of COVID-19 Based on 

Incomplete Heterogeneous Data using a KNN Variant 

Algorithm 
Coronavirus disease 2019 (COVID-19) is wreak havoc 
around the world. COVID-19 caused main threat to the 
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human life with severe economic consequences. A new KNN 

variant (KNNV) algorithm was introduced for attaining 

accurate classification results. The rough set theoretic 

methods were employed to handle incompleteness and 

heterogeneity for identifying the ideal value for ‘K’. KNNV 

algorithm considered an incomplete and heterogeneous data 

with medical records of people. KNNV identified the cases 

with COVID-19 disease. The distance metrics like Euclidean 

and Mahalanobis were employed to enhance the operational 

scope. KNN variant (KNNV) algorithm increased COVID-

19 case identification within IHC datasets in accurate 
manner. KNNV classification algorithm selected the 

parameter ‘K’ adaptively for every unknown patient.  

KNNV determined the distance between patients accurately 

to recognize the nearest neighbors. It mitigated the 

incompleteness and the heterogeneity issues through new 

rigorous rules spelled out in sequel. KNNV treated the 

distinct features in a different way from numerical features. 

KNNV employed the rough set theory (RST) methods to 

handle the categorical features and conventional distance 

metrics to manage the numerical features. KNNV not 

converted the categorical feature values into numbers for 

making all numerical features. The distance metrics were 

used to identify the nearest neighbors in standard KNN. By 

using the RST methods to categorical features, KNNV 

addressed incompleteness of features and vagueness of K 

value. KNNV was tested on available IHC dataset from 

Italian Society of Medical and Interventional Radiology 

(SIRM).  

 

3.3 Prediction of COVID-19 Confirmed, Death, and 

Cured Cases in India Using Random Forest Model 
A new coronavirus termed SARS-CoV-2 was introduced 

with an unusual viral pneumonia in patients. It identified late 

in December 2019 and declared as a pandemic through World 

Health Organizations due to their fatal effects on public 

health. The COVID-19 pandemic cases were increasing day 

by day slowly in world. The COVID-19 cases were 

confirmed, death and cured cases in India only. The analysis 

was carried out with the cases occurring in diverse states of 

India in chronological dates. The designed machine learning 

scheme was introduced depending on data-driven approach. 

The approach provided the prediction about number of 

infected people with COVID-19 in upcoming days with 

available data. A designed model was employed to predict the 

count of fresh COVID-19 cases in order that management 
makes preparation to manage the cases. During the model 

building process, feature selection was employed to select the 

relevant features outside all features. Feature selection 

minimized the complexity of prediction model. The feature 

selection was carried out with random forest importance 

algorithm in R programming language. The classification 

model was determined with input parameters of COVID-19 

cases in India. The features were employed for multi-class 

classification model with random forest importance 

algorithm. The features were discarded as they impact only at 

beginning of COVID-19 infection. 

 

 

4. Performance analysis of coronavirus disease prediction 

methods 
Experimental evaluation of existing coronavirus disease 

prediction methods is implemented using Java language. The 

experiment of existing coronavirus disease prediction 

methods is conducted using Novel Corona Virus 2019 

Dataset taken from the Kaggle. The URL of the mentioned 

dataset is given as 

https://www.kaggle.com/sudalairajkumar/novel-corona-

virus-2019-dataset. The dataset includes the daily level 

information on the number of affected cases, deaths and 
recovery from the 2019 novel corona virus. It is a time series 

data and number of cases on specified day is the cumulative 

number. The dataset includes the eight files. Among the eight 

files, we considered the COVID19_open_line_list file for 

experimental consideration. The dataset comprises 44 

features and 13174 instances. The features are ID, age, sex, 

city, country, province, etc. Among the features, relevant 

features are chosen to perform classification for COVID 

prediction. Result analysis are carried out with existing 

methods with parameters are, 

 Prediction accuracy 

 Prediction time and 

 Error rate 

 

4.1 Prediction accuracy 
Prediction accuracy is described as the ratio of number of 

patient data that are correctly predicted the risk to the total 

number of patient data taken. The prediction accuracy (𝑃𝐴) 
is formulated as, 

 

𝑃𝐴 = (
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑑𝑎𝑡𝑎 𝑡ℎ𝑎𝑡 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑙𝑦 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑡ℎ𝑒 𝑟𝑖𝑠𝑘 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑑𝑎𝑡𝑎
) ∗ 100  (1) 

 

From (11), the prediction accuracy is determined. The 

prediction accuracy is computed in terms of percentage (%).  

 
Table 1: Tabulation for Prediction Accuracy 

 

Number of patient 

data (Number) 

Prediction accuracy (%) 

ADASYN 

algorithm 
KNNV 

Machine 

Learning Scheme 

100 89 84 86 

200 93 86 88 

300 90 83 85 

400 88 81 83 

500 86 79 81 

600 89 82 84 

700 91 85 87 

800 93 87 89 

900 94 90 92 

1000 96 93 94 

 

Table 1 explains the COVID disease prediction accuracy with 

respect to number of data points ranging from 100 to 1000. 

Prediction accuracy comparison takes place on the existing 

ADAptive SYNthetic (ADASYN) algorithm, KNN variant 

(KNNV) algorithm and Machine Learning Scheme. The 

graphical representation of prediction accuracy is explained 

in figure 1. 
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Fig 1: Measurement on Prediction Accuracy 

 

From figure 1, the prediction accuracy for different number 

of data points is explained. The blue color line denotes the 

prediction accuracy of ADASYN algorithm. The red colour 

line and green colour line symbolizes the prediction accuracy 

of KNN variant (KNNV) algorithm and Machine Learning 

Scheme correspondingly. It is clear that the prediction 

accuracy using ADASYN algorithm is higher when 

compared to the KNN variant (KNNV) algorithm and 
Machine Learning Scheme. This is due to the application of 

LDA with productive classification technique to reform the 

n-dimensional space structure into 2-dimensional space 

structure divided by the hyperplane. Consequently, 

prediction accuracy of ADASYN algorithm is increased by 

7% when compared to the KNN variant (KNNV) algorithm 

and 5% when compared to the Machine Learning Scheme. 

 

4.2 Prediction time 
Prediction time is described as the amount of time consumed 

for predicting the risk level of patient data. Prediction time is 

the multiplication of number of patient data and amount of 

time consumed for predicting one patient data. Consequently, 

the prediction time is determined as, 

 

𝑃𝑇 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑑𝑎𝑡𝑎 ∗
𝑡𝑖𝑚𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 𝑓𝑜𝑟 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑛𝑔 𝑜𝑛𝑒 𝑑𝑎𝑡𝑎 (12) 

 

From (12), the prediction time is computed. The prediction 

time is computed in terms of milliseconds (ms).  

 
Table 2: Tabulation for Prediction Time 

 

Number of 

patient data 

(Number) 

Prediction time (ms) 

ADASYN 

algorithm 

KNNV Machine 

Learning 

Scheme 

100 28 21 32 

200 31 25 36 

300 33 27 39 

400 36 30 42 

500 39 32 45 

600 41 35 48 

700 43 38 51 

800 46 40 53 

900 49 42 56 

1000 51 45 59 

 

Table 2 describes the COVID disease prediction time with 

respect to number of data points varying from 100 to 1000. 

Prediction time comparison takes place on existing 

ADAptive SYNthetic (ADASYN) algorithm, KNN variant 

(KNNV) algorithm and Machine Learning Scheme. The 

graphical representation of prediction time is described in 

figure 2. 

 

 
 

Fig 2: Measurement on Prediction Time 

 
From the figure 2, the prediction time for different number of 

data points are described. The blue colour line represents the 

prediction time of ADASYN algorithm. The red colour line 

and green colour line represents the prediction time of KNN 

variant (KNNV) algorithm and Machine Learning Scheme 

correspondingly. It is observed that the prediction time using 
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ADASYN algorithm is lesser when compared to the KNN 

variant (KNNV) algorithm and Machine Learning Scheme. 

This is because of applying the KNNV classification 

algorithm to select the parameter ‘K’ adaptively for every 

unknown patient. KNNV determined the distance between 

patients accurately to identify the nearest neighbors. 

Consequently, prediction time of KNNV algorithm is 

reduced by 16% when compared to the ADASYN algorithm 

and 28% when compared to the Machine Learning Scheme. 

 

4.3 Error rate 
Error rate is defined as the ratio of number of data points that 

are incorrectly predicted to the total number of data points 

considered. Consequently, the error rate ‘𝐸𝑅’ is determined 

as, 

 

𝐸𝑅 = (
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑡𝑎 𝑝𝑜𝑖𝑛𝑡𝑠 𝑡ℎ𝑎𝑡 𝑎𝑟𝑒 𝑖𝑛𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑙𝑦 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑡𝑎 𝑝𝑜𝑖𝑛𝑡𝑠
) ∗ 100  (3) 

 

From (3), the error rate is computed. The error rate is 

determined in terms of percentage (%).  
 

Table 3: Tabulation for Error rate 
 

Number of patient 

data (Number) 

Error rate (%) 

ADASYN 

algorithm 
KNNV 

Machine 

Learning Scheme 

100 24 20 11 

200 26 23 14 

300 23 21 12 

400 20 18 10 

500 24 21 13 

600 27 23 15 

700 29 25 17 

800 32 28 19 

900 30 26 21 

1000 33 29 24 

 

Table 3 describes the error rate with respect to number of data 

points varying from 100 to 1000. Error rate comparison takes 
place on existing ADAptive SYNthetic (ADASYN) 

algorithm, KNN variant (KNNV) algorithm and Machine 

Learning Scheme. The graphical representation of error rate 

is described in figure 3. 

 

 
 

Fig 3: Measurement on Error Rate 

 
From figure 3, the error rate for different number of data 

points is described. The blue color line represents the error 

rate of ADASYN algorithm. The red color line and green 

color line denotes the error rate of KNN variant (KNNV) 

algorithm and Machine Learning Scheme correspondingly. It 

is observed that the error rate using ADASYN algorithm is 

lesser when compared to the KNN variant (KNNV) algorithm 

and Machine Learning Scheme. This is because of applying 

the random forest model to forecast the count of fresh 
COVID-19 cases with the management makes the 

preparation to manage the cases. The feature selection had 

chosen relevant features outside all the features. Feature 

selection reduced the prediction complexity and error rate. As 

a result, the error rate of ADASYN algorithm is reduced by 

43% when compared to the KNN variant (KNNV) algorithm 

and 34% when compared to the Machine Learning Scheme. 

 

5. Discussion and limitation on existing marine weather 

forecasting methods 
Adaptive synthetic (ADASYN) algorithm was introduced to 

balance COVID and non-COVID classes. A machine 

learning-based framework was employed with inpatient 

facility data for user-friendly, cost-effectiveand time-

efficient solution. The designed framework employed 

Bayesian optimization to optimize the hyperparameters of 

classifier. Though the accuracy was improved, the 
classification performance was reduced. 

A new KNN variant (KNNV) algorithm was designed to 

attain improved results. The rough set theoretic technique to 

manage incompleteness and heterogeneity problems to 

identify an ideal value for K. KNNV algorithm considered 

heterogeneous dataset with medical records of people and 

recognized the cases with COVID-19. But, the accuracy level 

was not improved by KNNV algorithm. 

The feature selection method was carried out to predict all 

classes using random forest, linear model, support vector 
machine, decision tree, and neural network. The random 

forest was employed for prediction and analysis. K-fold 

cross-validation was carried out to determine the consistency. 

But, the complexity level of prediction was not minimized by 

Machine Learning Scheme. 

 

5.1 Future Direction 
The future direction of work can be carried out using deep 

learning techniques for increasing the COVID disease 

prediction performance with improved accuracy and lesser 

time consumption. 

 

6. Conclusion 
A comparison of different existing COVID disease prediction 

methods is illustrated. From the study, it is examined that the 

complexity level of prediction was not minimized by 

machine learning scheme was not reduced. The survival 
review shows that the accuracy level was not improved by 
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KNNV algorithm. In addition, the classification performance 

was reduced by ADASYN algorithm. The wide range of 

experiments on many existing COVID disease prediction 

determines the performance with its limitations. Finally, the 

research work can be carried out using deep learning and 

machine learning methods for increasing the COVID disease 

prediction performance. 
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