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Abstract:- Artificial Intelligence (AI) is a broad term 

used to represent the intelligence of the system. Machine 

Learning is the sub category of Artificial Intelligence. 

The application of Machine Learning algorithms is 

prevalent in every fields from the recommendation 

systems of news, music and diagnosis decision systems 

and it is negligible because it makes life easy and 

comfortable. It has been helpful in predicting and 

forecasting the information even for the COVID 19 

pandemic. This paper presents a comprehensive review 

on Artificial Intelligence (AI) and Machine Learning 

(ML) Techniques employed in various domain. The 

review covers the advantages, limitations and various 

applications of the AI and ML. The prevalent AI and 

machine learning applications which aids the situation of 

COVID 19 pandemic is also presented.   
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I. INTRODUCTION 

 

COVID 19: The novel Corona Virus is transmitted 

from person to person and it has bought a huge global threat. 

The transmission is mainly through respiratory and its 

symptoms mostly include cough, fever and cold. The 

Machine learning techniques helps in the diagnosis of 

COVID 19 and also helps in forecasting the demographic 

information of the COVID 19. 

 

Artificial Intelligence (AI) is also known as Intelligent 

Agent. It has an enormous growth covering all fields of 

applications from AI assistants in mobile phones, Intelligent 

Telemonitoring systems and Robotic surgery in Healthcare 

and driverless car in automobile. Automation is essential in 

fast moving world which is made possible through AI 

technology.[1] 

 

Machine Learning (ML) is the branch of AI wherein it 

builds a model based on the data which is known as training 

data and the model is checked based on testing data or 

validation data and the accuracy of the model is improved by 

tuning its parameters and the process. 

 

Deep Learning Algorithms is a wider part of the 

Artificial Neural Network, Machine Learning Algorithms. It 

plays a vital role in prediction, classification of large image 

data.  

II. PAPER ORGANIZATION 

 

The rest of the paper is organized as: Section III 

provides the classification of Machine Learning Algorithms, 

Section IV presents the Applications related to AI which 

covers the products available in market, applications related 

to ML, recent research along with its techniques, advantages 

and disadvantages. Section V provides the review of the 

state-of-the-art AI and Machine Learning techniques 

deployed in COVID 19 diagnosis. 

 

III. CLASSIFICATION OF MACHINE LEARNING 

ALGORITHMS 

 

The machine Learning Algorithms can be classified 

into four categories, they are Unsupervised Learning, 

Supervised Learning, Reinforcement Learning and Semi-

Supervised Learning. 

 

1.Unsupervised Learning 

In Unsupervised Learning, the model forms the 

structure from the unlabeled data. There is a grouping 

process of the data. Examples of Unsupervised Learning 

includes clustering algorithms namely K means Clustering, 

hierarchical clustering, Agglomerative clustering.[15] 

 

2.Supervised Learning 

In Supervised Learning, the data is split into features 

and the corresponding class label, the model is built based 

on the mapping of features with the class label. Examples of 

Supervised Learning includes Regression algorithms namely 

Linear Regression, Lasso Regression, Ridge Regression and 

Classification algorithms namely K Nearest Neighbor 

(KNN), Support Vector Machine (SVM), Random Forest, 

Linear Discriminant Analysis, Artificial Neural Network 

(ANN). 

 

3.Reinforcement Learning 

In Reinforcement Learning, the model is exposed to 

trial-and-error process and learns through the past 

experience, Examples of Reinforcement Learning includes 

Markov Decision Process. 

 

4.Semi-Supervised Learning 

As the name itself indicates, it is combination of 

unsupervised learning and supervised learning. Examples of 

Semi- supervised Algorithms include Generative Models, 

Graph Based Model and Heuristic Approaches. 
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IV. APPLICATIONS 

 

A. Artificial Intelligence Applications- Products in market 

 

i.Marketing  

Movies Recommendation system, for example: Netflix 

a popular online application to watch films uses a high 

predictive technology to recommend movies based on the 

past reviews, it parses across million records to provide an 

accurate prediction. 

 

ii.Banking 

Banks provides a user support tool which will be 

available throughout the day to answer queries from the 

user. Example: HDFC bank has launched an Electronic 

Virtual Assistant (EVA) which address user queries. 

 

iii.Agriculture 

a.See and Spray Robot:  This robot has been launched 

by Blue River Technology which sprays herbicide 

accurately on plants. 

b.Plantix: This application developed by PEAT, detects the 

fault plant which has less nutrient deficiency. 

 

iv.Health care 

A decision support system will assist doctors for 

patient monitoring. An organization named Cambio Health 

Care developed a stroke prevention decision support system 

which provides doctor with an alert when the patient is at 

risk. 

 

v.Space  

The rover sent to the MARS by NASA are AI based 

which has to perform independent targeting of cameras to 

obtain information of MARS. 

 

vi.Automobile 

Self – Driving Cars is the automated car which uses AI 

system that gathers data and produce signals which aids the 

operation of the vehicle. For Example: Tesla’s Car which 

automatically detect objects without human involvement. 

 

vii.Chatbots 

Chatbots are virtual Assistant and it is available on 

mobile phones, laptop. The popular chatbots are Siri, 

Cortona and Amazon Echo. The technology used in these 

applications are Speech Recognition and Natural Language 

Processing (NLP) which has to translate the human language 

into set of instructions to be performed like playing music, a 

making a call etc. 

 

 

B. Unsupervised Machine Learning Algorithms 

Applications  

 

i.Medical Field – Neurological Disorder 

The Clustering based algorithm is applied to 

Neurological dataset mainly Alzheimer Disorder. The 

different Clustering methods applied are K means, 

Hierarchical Agglomerative Clustering, Multi-Layer 

clustering. [16] 

 

ii.Networking and Security 

Intrusion in a network is a serious issue. The 

Clustering based and Expectation Maximization Algorithm 

were used to detect the Network Intrusion detection 

system.[17]  

 

C. Supervised Machine Learning Applications 

 

i.Covid 19 Prediction 

The standard Models created for the Covid 19 

prediction were Multi-Layer Perceptron and Adaptive 

Network based Fuzzy Inference System. [18]. 

 

ii.Optical Networks and Systems 

Autoregressive Integrated Moving Average (ARIMA) 

is a supervised learning method used for Traffic Prediction 

in optical Networks.[19] 

 

D. Reinforcement Learning Applications 

 

i.Human Level Video Game Play 

Multi-Layer Artificial Neural Network and Deep Q 

Network (DQN) has been used for functioning the Video 

Game Play.[20] 

 

ii.Watson’s Daily-Double Wagering  

This is the system which uses Backpropagation 

Artificial Neural Network developed by the team of 

developers of IBM.[20] 

 

E. Semi-Supervised Learning Applications 

 

i.Customer Behavior Modeling 

The Multilayer Perceptron with Back Propagation 

Algorithm is used to predict the Customer Behavior. The 

training data of the Algorithm consists of set of Labeled data 

and set of unlabeled data.[22] 

 

ii.Video Recommendation System 

A graph- based Algorithm Known as the Adsorption 

Algorithm has been used for Video Recommendation.[23] 

 

Table 1 presents the Techniques of ML used in various 

domain and its advantages and limitations. The main domain 

considered in the review are Online Advertising, Healthcare, 

Agriculture, Education, Governance, Banking, 

Transportation and Environment.  

 

 

 

http://www.ijisrt.com/


Volume 6, Issue 3, March – 2021                                          International Journal of  Innovative Science and Research Technology                                                 

                                        ISSN No:-2456-2165 

 

IJISRT21MAR100                                                                 www.ijisrt.com               122 

TABLE  1- RECENT AI AND ML - APPLICATIONS, ITS TECHNIQUES, ADVANTAGES AND DISADVANTAGES.

APPLICATION TECHNIQUES ADVANTAGES DISAVANTAGES 

Online 

Advertising 

Click through Rate (CTR) Prediction [4] 

1. Deep Belief Neural Network 

2. Logistic Regression 

There is flexibility in 

training the Deep Belief 

Neural Network, it can be 

trained without supervision 

and with supervision. 

The Computational Cost of 

Deep Belief Neural Network 

is expensive. 

Healthcare Stroke Early Detection and Diagnosis [24] 

1. Genetic Fuzzy Finite State Machine 

2. Principal Component Analysis (PCA) 

The use of Principal 

Component Analysis 

(PCA) improves the 

performance of the system 

by removing the correlated 

features. 

There is possibility of 

information loss while 

reducing the features if the 

variance parameters of the 

PCA are not tuned properly. 

Agriculture Irrigation Optimization [6][7] 

1. Artificial Neural Network (ANN) – 

Backpropagation and feedforward. 

2. Partial Least Square Regression 

(PLSR) 

 

The efficiency of the 

system is improved, since 

the handling of variables is 

proper. 

The PLSR may be prone to 

overfitting. 

Education Academic Achievement Assessment [3] [8] 

1. Decision Tree 

2. Extremely Randomized Tree 

3. Support Vector Machine 

4. K Nearest Neighbor (KNN) 

The Tuning process of 

Hyperparameters in Tree 

based Algorithms is not 

necessary. 

Time Complexity is higher 

with respect to tree-based 

Algorithms namely decision 

tree, Extremely Randomized 

Tree. 

Governance Automated Decision Making in Democratic 

Settings [11] 

1. Support Vector Machine 

 

Support Vector Machine 

(SVM) works efficiently 

for high dimensional space. 

SVM performance will be 

poor when there is noise 

present in the dataset. 

Banking Prediction of Loan Sanctioning Process [21] 

1. Naïve Bayes Algorithm 

2. Logistic Regression 

3. Decision Tree 

Naïve Bayes Algorithm is 

not reactive to missing 

data. 

The input structure is vital 

the features are related then 

the classification is not good 

in naïve Bayes. 

Transportation Prediction of Road Freight Transportation [10] 

1. Bayesian Network 

The “Prior” specification in 

the Bayesian algorithm it 

provides clear insights. 

The feasibility in terms of 

computation it is not flexible 

in Bayesian Algorithms. 

Environment Satellite Predictors to Forecast Global Solar 

Radiation [12][13] 

1. Random Forest 

2. Multivariate Adaptive Regression 

Spline (MARS) 

MARS algorithm can 

handle categorical and 

continuous data. 

The process is prolonged if 

there are many variables. 

 

 

V. STATE OF THE ART AI/ML TECHNIQUES 

DEPLOYED IN COVID 19 DIAGNOSIS 

 

In [5] Mei et al has presented an Artificial Intelligence 

enabled Covid 19 diagnosis tool wherein three AI models has 

been used. The first model is built on Chest CT scan data 

which is processed using Convolutional Neural Network, the 

second model is built on clinical information using Machine 

Learning Model Namely Random Forest, Support Vector 

Machine and Multi-Layer Perceptron (MLP). The Fusion data 

of Chest CT scan and Clinical information data is integrated 

by the Multi – Layer Perceptron. 

 

In [25] Sina et al has provided an outbreak prediction 

using the Multi-Layer Perceptron (MLP) Machine Learning 

technique and Adaptive Network based Fuzzy Inference 

system from the statistical data of five different countries 

namely Italy, Germany, Iran, USA and China. 

In [26] Zixin Hu et al, developed an AI based forecasting 

tool for COVID 19 wherein the data has been collected from 

World Health Organization (WHO) and the algorithms such as 

Autoencoders and Clustering algorithms has been used. The 

use of Clustering algorithms is to group the provinces and 

cities to know the transmission pattern. 

 

Shuai Wang [27] et al, proposed a Screening method 

using the Convolutional Neural Network, a deep learning 

technique which is a branch of Artificial Intelligence. The data 

used in this system were CT scan Images of Positive patients. 

 

Mohammad Pourhomayoun et al, developed a Mortality 

Risk Prediction Model [28] using the Machine Learning 

Techniques such as Neural Network, decision tree, Support 

Vector Machine (SVM), Logistic Regression and K Nearest 

Neighbor (KNN), Random Forest and Decision Tree. The data 

set has been retrieved from 76 countries which consists of 
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demographic and physiological information of 1,1,7,000 

Positive Patients. The features are selected from the raw data 

using Filter and Wrapper Methods. Neural Network classifier 

performs better than the other classifier because the 

hyperparameters are tuned using Grid Search Method. 

 

Yazeed Zoabi et al,[29] presents a Machine Learning 

Approach for the diagnosis of COVID 19 based on the 

symptoms. Gradient Boosting Machine (GBM) has been used 

for the prediction. The dataset is released by the Ministry of 

Israeli of 51,831 tested individuals. The features present in the 

dataset age and gender as baseline features and symptoms such 

as cough, sore throat, fever, shortness of breath and headache. 

The results indicate that the fever and cough are the important 

key features. 

 

Davide Brinati et al [30], provides two machine learning 

models, one for distinguishing Covid patients from healthy 

patients and the other one is for interpreting the results of 

blood tests. The machine learning algorithms used were 

Decision Tree, Random Forest, K – Nearest Neighbor, Support 

Vector Machine, Naïve Bayes, Extremely Randomized Tree 

(Extra Tree Classifier) and Logistic Regression. The dataset 

has been retrieved from the 273 cases blood samples 

information released by the IRCCS Ospedale San Raffaele. It 

consists of demographic information attached. 

 

Ali Naren et al [31] has developed an automatic 

detection method using Convolutional Neural Network (CNN) 

on the X- Ray Images data from the 50 Covid 19 Patients 

which has been available in Github Repository. The three 

Convolutional Network (CNN) pre trained models has been 

used and they are ResNet50, Inception V3 and Inception 

ResNetV2. 

Random Forest Based Prediction from clinically 

available blood samples has been developed in [32]. The blood 

samples of 49 patients have been considered in this analysis. 

The validation methods used to assess the trained classifier 

were 10 Cross Validation and external validation set. 

 

In [32], a Convolutional Neural Network based for 

Covid 19 Prediction. The three transfer learning methods are 

used in this system and they are AlexNet, GoogleNet and 

ResNet18. The dataset used consists of X ray images of 69 

Covid19 Patients ,79 Normal subjects, 79 Pneumonia Bacteria 

Patients and 79 Pneumonia Virus Patients.  

 

A. INSIGHTS FROM THE AI/ML BASED COVID 19 

RESEARCH REVIEW  

i. Data Considered in the Recent Research Works 

a. Demographic data 

b. Clinical Physiological Data 

c. X Ray Images data 

d. CT Scan Images 

e. Blood Samples data 

ii. Classifiers used based on the type of data 

a. Convolutional Neural Network has been mainly used in 

the X ray and CT scan images based Covid Diagnosis. 

b. Machine Learning Techniques Namely Random Forest, 

KNN, SVM, Naïve Bayes, Logistic Regression has been 

used for Blood Samples based Covid diagnosis. 

c. Neural Network are mostly used for demographic and 

clinical physiological data. 

iii. Hyperparameter Tuning, validation techniques such as 

cross validation using Kfold and usage of External 

validation set has played a key role in the Covid19 

research reviewed for improving the accuracy. 

 

Table 2 – Summary of ML techniques in COVID application with its advantages and Limitations 

 

PAPER DATA USED ML TECHNIQUES ADVANTAGES LIMITATIONS 

[5] CT Scan Covid 19 Diagnosis [5] 

Processing: 

Convolutional Neural Network 

(CNN) 

Prediction: 

1. Support Vector Machine  

2. Random Forest  

Multi-Layer Perceptron 

The hybrid approach of 

combining models makes 

the system robust. 

Orientation and spatial 

information are given 

least importance in 

CNN. 

[25] Statistical data obtained 

from five countries Italy, 

Germany, Iran, USA and 

china 

Covid 19 outbreak Prediction 

1. Multi-Layer Perceptron 

2. Adaptive Network based 

Fuzzy inference system (ANFIS) 

 

The computation of the 

complex problem is 

accurate since it uses one 

or more hidden layers 

which optimizes the 

results. 

The training time of 

Mutli Layer Perceptron 

is long. 

[26] Data of World Health 

Organization (WHO) from 

January 11 to February 27, 

2020 

AI based Real Time Forecasting 

of COVID 19 

1. Autoencoders 

Clustering Algorithms 

The feature extraction 

performed by autoencoders 

are better even when the 

data is unclean. 

The prerequisite of 

autoencoder training 

requires lots of data 

and more processing 

time with appropriate 

tuning of 

hyperparameters. 
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[27] 1,065 Computed 

Tomography Images of 

Positive Patients 

Deep Learning Based Screening 

of Corona Virus  

Convolutional Neural Network 

(CNN) 

Convolutional Neural 

Network performs well for 

the image’s dataset. 

Convolutional Neural 

Network faces the 

problem with the 

Translation and 

Pooling layers which 

would be solved using 

proper augmentation 

methods. 

[28] 1,17,000 Covid 19 Positive 

cases demographic and 

physiological data from 76 

countries. 

AI based Mortality Risk 

Prediction in Patients 

1. Feature Selection: Filter 

Method and wrapper methods. 

2. Classifiers: Neural 

Network, decision tree, Support 

Vector Machine (SVM), Logistic 

Regression and K Nearest 

Neighbor (KNN), Random Forest 

and Decision Tree. 

The hyperparameters were 

tuned using Grid Search 

Method for Neural 

Network which yield a 

good result than the other 

classifiers employed in the 

system. 

The preprocessing 

stage neglected using 

standardization 

technique namely 

standard scaler method 

which will optimize the 

results by providing a 

higher accuracy than 

the prevalent accuracy 

of 93.75%. 

[29] 51,831 Records of Patients. Machine Learning Approach 

based on COVID 19 Symptoms  

Gradient Boosting Machine 

(GBM) 

 

The GBM constructs 

decision trees with features 

of residual errors of 

previous decision tree 

which makes GBM 

provide accurate results 

and the missing values are 

handled by the classifier 

itself. 

The parameters of 

GBM have to be tuned 

to have a good 

accuracy. 

[30] IRCCS Ospedale San 

Raffaele dataset of 279 

cases with blood samples 

information. 

Covid 19 Detection from Blood 

Samples using ML 

Classifiers: 

1. Decision Tree 

2. Random Forest 

3. K- Nearest Neighbors 

(KNN) 

4. Naive Bayes 

5. Extremely Randomized 

Tree 

6. Support Vector Machine 

(SVM) 

7. Logistic Regression  

The bias in the data due to 

low samples has been 

controlled using cross 

validation technique. 

There is less focus on 

appropriate 

preprocessing of data 

which is to be given as 

input to each classifier, 

if focused on this 

aspect there is 

possibility of 

improvement in 

accuracy. 

[31] Chest X-ray radiographs 

from 50 Covid 19 patients 

from Github Repository. 

CNN Based Automatic Detection 

using X ray Images 

1. Classifier: Convolutional 

Neural Network (CNN) 

2. Cross Validation: K fold 

(1-5) 

The X ray data used in the 

system can be obtained 

easily and quickly, it 

performs better without 

any feature extraction 

stage. 

The performance of the 

different CNN models 

has not been tested by 

increasing the images 

in the dataset. 

[32] Blood sample data of 49 

patients. 

Classifier  

1. Random Forest 

Validation Method  

1. 10 Cross Validation. 

2. External Validation set 

The data used played a 

vital role as the virus 

infecting the body will 

change the chemical 

composition which led to 

identify the Covid 19 

patients more efficiently 

using ML algorithms. 

This application has 

not covered the 

Covid19 patients with 

atypical symptoms. 

[33] X ray Images from Covid, 

Pneumonia Bacteria, 

Pneumonia Virus and 

Normal subjects. 

Classifier  

Convolutional Neural Network 

Models (AlexNet, GoogleNet and 

Restnet18 

The CNN models chosen 

were based on less training 

and computation time. 

The model works 

accurate for low 

sample set, the model 

is not trained on large 

data set. 

http://www.ijisrt.com/


Volume 6, Issue 3, March – 2021                                          International Journal of  Innovative Science and Research Technology                                                 

                                        ISSN No:-2456-2165 

 

IJISRT21MAR100                                                                 www.ijisrt.com               125 

VI.  CONCLUSION 

 

This paper provides a comprehensive review on 

Artificial Intelligence, Machine Learning, types and its 

applications. The application of Machine for various 

prediction and forecasting is essential for fast and informed 

decision. The need for AI and ML is increasing as there is 

numerous data generating which has to be converted to 

meaningful information faster than the rate of generation. The 

recent research work in various domain with its techniques, 

advantages and disadvantages has been presented which will 

be useful for researchers. The paper also presents the state-of-

the-art AI/ML techniques which is used in COVID 19 

predictions along with the data used, techniques with its 

advantages and disadvantages which provides an insights and 

future ideas to the researches to pursue the research in the field 

of COVID diagnosis using AI/ML. 
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