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Abstract 

 
Background: In our daily lives, we apply Machine learning (ML) and Artificial intelligence (AI) a different way with lots of Successful 
Stories. ML and AI have also contributed to dealing with the Corona Virus disease (COVID-19) pandemic, which has been gripped the 
entire world. This paper presents a comprehensive review of ML and AI methods being used in various applications in the struggle 
against the COVID-19 outbreak and outlines the critical roles of AI research in this unprecedented battle. 
 
Methods: A summary of COVID-19 related data sources that are available for research purposes is also presented. The quick and                          
significant analysis of the three vital parameters, i.e. Abstract, Methodology, and the Conclusion was done to relay the models 
possibilities to get over by COVID-19 Pandemic. 
 
 Results: This Paper addresses current studies of ML and AI that relate ML and AI technology from different angles. This article also 
addresses some errors and challenges while using some algorithms in a real world crisis. This paper also converses ideas put across 
researchers on model design, medical specialists, and representatives in the present situations of this epidemic and ahead.    
  
Conclusions: The continuing development in AI and ML has appreciably enhanced Medical Image Processing, Prediction and 
forecasting Mathematical Modeling, Text mining, Drug /Vaccination growth for the COVID-19 pandemic, and decreases human power 
in medical practice. But most of the models are not deployed, but they are still up to spot to deal with the SARS-CoV-2 pandemic. 
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1. Introduction 
 

Corona Virus disease 2019 (COVID-19) is an infectious disease caused by Severe Acute Respiratory Syndrome Corona 
Virus 2 (SARS-CoV-2). Since the first cases were detected in the city of Wuhan, CHINA in December 2019, now the 
disease has spread in almost every country, causing the deaths of over 836,360 people among nearly 24,822,800 confirmed 
cases based on statistics of the World Health Organization at the end of August 2020. In the medical field, many 
Researchers are speeding up to explore drugs and medicines for the treatment of infected patients, at the same time others 
are attempting to build a vaccine for the prevention of this disease. Computer Science Researchers are using techniques that 
are helpful for the early detection of this infection in patients, in Medical Imaging Data such as X-ray images and Computed 
Tomography (CT) scans. All these techniques are successfully applied in various fields and they are part of Machine 
Learning and Artificial Intelligence. This paper addresses the roles of ML and AI technologies in the battle against the 
COVID-19 pandemic. We provide a comprehensive study of ML and AI applications that support humans to reduce and 
contain the significant impacts of the outbreak. Recent advances in ML and AI have contributed considerably to improving 
human lives and thus there is a strong belief that proper ML and AI research plans will fully exploit the power of ML and AI 
in helping humans to defeat this challenging battle. We discuss these possible plans and highlight ML and AI research areas 
that could bring great benefits and contributions to overcome this battle. ML and AI with their recent advancement can 
drastically help to improve human life.  
 
2. AI AGAINST COVID-19: A Review 
We separate review papers into different groups that include: Medical Image processing with Deep Learning, AI in 
Prediction and Forecasting, AI-based Mathematical Modeling, ML and AI for Text Mining, ML and AI in Drugs and 
Vaccination. 
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A. Medical Image Processing with Deep Learning - 
  
Based on the Chest CT examination Radiologist and Clinical doctors can learn and spot COVID-19 cases. When they 
are examining innumerable cases their task is manual and time-consuming. Bai et al [1] convene 3 Chinese and 4 United 
States Radiologist to differentiate COVID-19 from other Viral Pneumonia cases obtained from chest CT images. Out of 424 
cases where 205 cases are non-COVID-19 viral pneumonia from the United States and 219 cases are from CHINA with 
positive COVID-19. We inferred that the Radiologist can easily distinguish correct positive cases of Corona Virus with 
other viral pneumonia using chest CT images. AI and deep learning methods are supportive for Radiologists and doctors for 
analysis of Medical image data and to improve the performance of the diagnosis.    
 
 
He, K., Zhang et al [4] discussed three-dimensional deep learning that is COVID-19 detection Neural Network (COVNet) 
based on volumetric Chest CT images. Here three types of CT images is COVID-19 Community-Acquired Pneumonia 
(CAP) and two other non-pneumonia cases have been observed and modeled to test the strength of the future Model.  
Images have been collected from 6 hospitals in CHINA, From the area under the receiver operating characteristic curve 
(AUC) we can find out and assess CoVNet is a convolution ResNet-50 model where it takes a series of CT slices as input 
and predicts the class labels of CT images as outputs. The accuracy obtained from AUC is 0.96 to detect the future model of 
COVID-19 cases. 
 

Deep learning [8] process based on the location attention mechanism and the three-dimensional CNN ResNet-18 network 
using Pulmonary CT images has also been employed to sense this pandemic. From the previous studies [9] and [10] by 
using this CT image of COVID-19 cases, it is found that different viral pneumonia such as Influenza-A is broken in the 
proposed deep learning method. To corroborate the performance of the projected model we use a dataset including COVID-
19 CT images, Influenza-A viral pneumonia patients, and healthy cases. The overall accuracy obtained from this method is 
86%. It is helpful for doctors to analyze Chest CT images and thereby perform a premature screening of COVID-19 
patients. 

TABLE-1 
SUMMARY OF DEEP LEARNING METHODS FOR COVID-19 DIAGNOSIS  

 

 

Publication Papers Data AI Methods Results 
 
 

Li L. Zhang  
et.al.,[5] 

 
Total 4,356 chest CT exams from 3,322 
patients from 6 medical centers: 1,296 exams 
for COVID-19, 1,735 for CAP and 1,325 for 
non-pneumonia 

 
A 3D  Convolutional 
ResNet-50[4], namely 
COVNet 
 

 
AUC for detecting 
COVID-19 is  0.96 

  
 Xu,X, 
Jiang  
et.al.,[8]   

 
 CT samples of 618: 219 from 110 COVID-19 
patients, 224 CT samples from 224 patients 
with influenza-A viral pneumonia, and 175 CT 
samples from healthy people 

 
Location-attention 
network and ResNet-18 
[6] 

  
Accuracy of 86.7% 

 
Narin, A., 
Kaya  et.al., 
[24] 

 
Total 50 normals and 50 COVID-19 patients 
chest X-ray has been collected 

 
           ResNet-50 

 
Accuracy of  98% 

 
Jin, C., 
Chen et.al. 
[25] 

 
970 CT volumes of 496 patients with 
confirmed COVID-19 and 1,385 negative 
cases 

 
2D deep CNN 

 
Accuracy of 94.98% 
and AUC of 97.91% 

 
Gozes, O., 
Frid-Adar 
et.al. ,[26] 

 
CT images obtained from 157 international 
patients (China and U.S.) 
 

 
ResNet-50 

 
AUC of 0.996% 

 
Wang, L., 
and Wong  
et.al.,[27] 

  
16,756 chest radiography images across 13,645 
patient cases from two open access data 
repositories CT images obtained from 157 
international patients (China and U.S.) 

 
COVID-Net 

 
Accuracy of  92.4% 
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B. ML and AI in Prediction and Forecasting – 
 

The author highlights [2] the prediction and forecast methods for the outbreak of this pandemic. AI researchers are focusing 
their skills to develop mathematical models to analyze coronavirus disease. By utilizing the real-time information from the 
Johns Hopkins dashboard, Machine learning and deep learning methods are used to observe its everyday exponential 
behavior with the outlook reachability of COVID-19. New techniques such as Mathematical Machine Learning, Support 
Vector Regression (SVR), Polynomial Regression (PR), and Deep Learning Method i.e RNN use long short-term memory 
(LSTM) cells. These methods are implemented using the python library Sklearn” and Keras” respectively, and its main 
objective is to predict the worldwide total number of confirmed, recovered, and death cases for the next 10 days. With this 
approach, it reflected that the RMSE score computed against the available number of COVID-19 cases increased. To utilize 
various machine learning and deep learning methods the result shows polynomial regression got minimum root mean square 
error (RMSE) to forecast the COVID-19 transmission over other methods. If we follow this prediction trend, then it will be 
a huge loss of lives with its present exponential growth of the transmission worldwide.  
 
Roosa & Chowell et al [3] Presented Phenomenological Models to forecast the outbreak of Coronavirus. These models help 
in evaluating short-term forecasts to determine total confirmed cases in the Hubei region. They collected daily reported 
cases and increasing confirmed cases of COVID-19 (from February 5, 2020, to February 24, 2020) from the National 
Health Commission of CHINA. They used the Logistic Growth Model, Richards Growth Model, and a Sub-epidemic Wave 
Model, to forecast five successive days of increased cases of COVID-19. The prediction indicates continuously increasing 
confirmed cases in Hubei and other regions with 7409-7496 cases in the first 5 days. 1128-1929 cases in the next five days. 
Till February 24, 2020, the total confirmed cases are 37,415 – 38,028 in Hubei. In other regions of CHINA, the total 
confirmed cases range between 11,588 -13,499. 
 
In this paper [7], the study of the Corona Tracker website is used to access the outbreaks of COVID-19. The Data have been 
taken from Jan 2020 to 3rd March 2020. A Real-time query has been used and implemented in SEIR modeling to estimate 
the global impact of this pandemic. Sentiment analysis is helpful to analyze the negative and positive behavior of people 
influenced by news channel reports both politically and economically. It is found that the average ratio of infected to 
suspected is 2.399. It is used to understand the exposed and infected number of individuals since January 20, 2020. The 
result obtained from this indicates that the peak month of this disease is May 2020 and started dropping from early July 
2020.  

TABLE II 
 

SUMMARY OF PREDICTION AND FORECASTING METHODS COVID-19 
 

Publication Papers Data AI Methods Results 

 
Narinder Singh 
Punn et.al.,[2] 

 
Using Models, to observe its every day 
exponential behavior along with future 
prediction by utilizing  real- time 
information from John Hopkins dashboard  

 
Support vector 
regression, polynomial 
regression, deep 
learning regression 

 
Predicted the confirmed , 
recovered, and deaths cases till 
10/04/2020  

 
Roosa & 
Chowell  
et.al.,[3] 

  
Short term forecast for five consecutive 
days of COVID-19 pandemic in CHINA. 

 
Logistic Growth 
Model, Richards 
Growth Model, Sub-
epidemic Wave Model 

 
Till February 24, 2020, in 
CHINA, the total confirmed 
cases range between 11,588, -
13,499. 

 
Fairoza Amira 
Binti Hamzaha  
et.al.,[7] 

  
SEIR Model is used to predict the global 
impact of this pandemic and sentiment 
analysis is helpful  to use the  negative and 
positive behavior of people influenced by 
a news channel. 

 
SEIR Model, 
Sentiment analysis 

The result obtained from this 
indicates that the peak month 
of this disease is May 2020 and 
started dropping from early 
July 2020.  

 
 
Yan L. et. 
al.[28] 

 
Medical, 75 features of Blood Samples 

 
XGBoost Classifier Accuracy 90% 

 
Chimmula, 
V.K.R., et. 
al.[29] 

 
 Demographic  

 
Deep  Learning using  
LSTM Network 

 
An outbreak of this pandemic 
in Canada was predicted in 
June 2020 
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C. ML and AI based Mathematical Modeling – 

 
Sheng Zhang et al [6] discuss the spread of COVID-19 in Diamond Princess Cruise Ship. A total of 355 confirmed cases has 
been recorded till February 16, 2020. The objective of this paper was to predict daily new cases on the ship. Reported Serial 
Interval in the form of Mean and Standard Deviation were fitted with Gamma Distribution and applied “earlyR” package in 
R. This intends to simulate various parameters like cumulative epidemic trajectories and future daily incidence. It was 
accomplished by fitting data about existing daily incidence, serial interval distribution & estimated RO. All of these were 
applied to a model that happens to be based on the supposition that daily incidence is related to daily infectiousness. It is 
worth noting that Daily Incidence follows Poisson Distribution approximately. The ML value for R0 was determined as 
2.28. This was achieved during the early stage of the COVID-19 outbreak. Employing the Bootstrap Resampling 
methodology, the median (95% Confidence Interval) of R0 computed was 2.28 (2.06-2.52). It is forecasted that for the next 
10 days, the expected number of new cases will steadily increase. Prediction for the 10th day in the future suggests that the 
estimated cumulative cases would touch 1514 (1384-1656). The author also suggests fine-tuning the R0. The estimated total 
number of cumulative cases decreased to 1081 (981-1177) when the R0 was reduced by 25 %. It was also observed that the 
estimated total number of cumulative cases decreased to 758 (697-817) when the R0 was reduced by 50 %. 
 
Joby and Mahanthesh [12] put forward a Mathematical Model that is a blend of SIR & Logistic Growth Models. The 
COVID-19 prediction has been carried out in three states namely Maharashtra, Karnataka & Kerala. These states have been 
specifically chosen as they had the maximum number of COVID-19 cases in the early stages in INDIA. Real-time Data hold 
key importance in any modern prediction technique. Model parameters were approximated using this data. Using the 
Logistic Growth Model, indicated that Maharashtra would hit the peak stage on 7 July 2020. It also indicated that both 
Karnataka and Kerala would hit the peak stage on 11 June 2020 and 24 April  2020. In the case of Maharashtra, the highest 
removal rate predicted is 0.914 using SIR Model. This was followed by Karnataka 0.76 & Kerala 0.114. 
 
Sakshi Babbar and Arnauv Gilotra [15] focuses on the outbreak of COVID-19 in INDIA, under partial to Zero lockdown. 
The records of the confirmed cases of COVID-19 have been increasing alarmingly in INDIA. Susceptible Exposed to 
Infected Recovered (SEIR) model and Mathematical Curve Fitting models are used to implement this method. The 
combination of the dataset consists of the records under partial to complete lockdowns. The model makes two separate 
predictions, one w.r.t data fetched during complete lockdown while the other during partial to Zero lockdown. The model 
estimates the peak of COVID-19 in INDIA on May 14, 2020. This was when we were in complete lockdown after May 03, 
2020. But during the partial to Zero lockdown period, the peak of this epidemic has been estimated by the end of July 31, 
2020. 
 

TABLE III 
 

SUMMARY OF MATHEMATICAL MODELING SARS-CoV-2 
 

Publication Papers Data AI Methods Results 
 
Sheng Zhang 
et. al.,[6] 

 
COVID-19 in Diamond Princess 
Cruise Ship. A total of 355 
confirmed cases has been 
recorded till February 16, 2020 

 
Bootstrap 
Resampling Method 

 
Cumulative cases decreased to 1081 (981-
1177) when the R0 was reduced by 25 %. It 
was also observed that the estimated total 
number of cumulative cases decreased to 758 
(697-817) when the R0 was reduced by 50 %. 

 
Joby and 
Mahanthesh 
[12] 

  
COVID-19 Prediction in three 
states of INDIA namely  
Maharashtra, Karnataka & 
Kerala 

 
SIR & Logistic 
Growth Models 

 
The highest removal rate predicted is 0.914 in 
Maharashtra using SIR Model. And in  
Karnataka & Kerala with 0.76, 0.114 
respectively 

 
Sakshi 
Babbar et 
al[15] 

 
Two separated prediction model 
was originated, One with respect 
to complete lockdown and 
secondly from partial to zero 
lockdown. 

 
 
SEIR Model and  
Mathematical 
Curve Fitting 
models 

 
  
Model estimates the peak of COVID-19 in 
INDIA on May 14, 2020. 
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D. ML and AI for Text Mining – 
 
Li, L Zhang et al in their paper [5] informs about three Machine Learning Methods. These include Support Vector Machine 
(SVM), Naïve Bayes & Random Forest. With the aid of these ML methods, the classification of 3000 COVID-19 related 
posts(from Sina Weibo, the Chinese equivalent of Twitter) was carried out. It was broken down into seven types of 
situational information. With this information, they were able to assess the future propagation scale of the outbreak and 
public sentiment. All of this leads to formulating the best counter measures. 
 
Infection Rate Forecasting is very crucial when it comes to assessing the impact of COVID-19 19 with data. Du, S., Wang et 
al [14] in his paper proposes a hybrid model that incorporates both ML & AI to forecast the Infection Rate. This model 
works in combination with SI. Traditional Models such as Susceptible Infected (SI) and its extended version Susceptible 
Infected Recovered (SIR) have been used in the past to evaluate and predict the spread of SARS & Ebola as reported in [11] 
& [13]. 

In this work, Lopez et al. [30] suggest the use of network analysis techniques blind with NLP and text mining to study a 
multi-language. A Twitter dataset is used to understand altering policies and common responses to the COVID- 19 outbreak 
across all over the world. Since the starting of the pandemic, many country's governments have tried to execute policies to 
ease the spread of the virus. Using social media platforms such as Twitter, to see responses of people to the pandemic and 
the governmental policies may be collected. Much of the information and rumors are posted through these platforms. When 
strict steps had taken like social distancing and country lockdowns are applied, people’s lives are changed considerably and 
part of that can be observed and captured via people’s reflections on social media platforms as well. Result analysis with 
this work helped the government authority to the moderate impact of this pandemic. And also organize better policies for a 
possible future pandemic.  

TABLE IV 
 

SUMMARY OF TEXT MINING FOR COVID-19 

 
E. ML and AI in drugs and Vaccination –  

 
The world currently is gripped by the Corona Virus pandemic. But ML and AI has been playing a key role and has been 
appreciated especially towards their contribution and discovery to modern drugs. e.g. Coldeway (2019); Fleming (2018); 
Segler et al. (2018) and Smith (2018). Globally, it has been observed that Data centers and Research Laboratories have been 

Publication Papers Data AI Methods Results 
 
Li, L Zhang 
et al[5] 

 
ML methods, classification of 3000 
COVID-19 related posts (from Sina 
Weibo, the Chinese equivalent of 
Twitter) 

 
Support Vector Machine 
(SVM), Naïve Bayes & 
Random Forest 

 
Future propagation scale of the 
outbreak and public sentiment 

 
Du, S., 
Wang et al 
[14] 

  
Using differential Equation to find the 
relationship between S, I, and R. this 
traditional model 

 
Hybrid  AI  Model-  the 
natural language processing 
(NLP) module and the long 
short-term memory (LSTM) 
network  

 
Predict the outbreak of the 
current pandemic and this 
model  is also used  to  predict 
successfully the infected cases 
of SARS and Ebola 

 
Lopez et al. 
[30] 

 
To predict the outbreak of the epidemic 
Twitter data and government policies had 
been collected 

 
 
Natural language processing 
(NLP) Module  

 
Result analysis helped the 
government authority to 
moderate the impacts of this  
pandemic and organize better 
policies for possible future 
Pandemic.  
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implementing ML and AI. This has been going on to search for a potential treatment, and even develop a vaccine for the 
cure of COVID-19 19. Researchers all around the globe are expecting ML and AI to expedite the procedure to unearth new 
drugs as well as reprocessing prevailing drugs. 
 
Google’s Deep Mind, for instance, has implemented ML and AI to analyze and develop the structure of a protein in a virus. 
This eventually can prove to be path-breaking in the development of modern drugs. But, Deep Mind has made it very clear 
by mentioning on their website that “There is no experimental verification of all these structure predictions and hence they 
cannot be held accountable for its accuracy.”  
 
Beck et al (2020) discuss the existing drug a tazanavir , which has the potential to be remodeled using Machine Learning for 
COVID-19. . Stebbing et al.(2020), in association with Benevolent AI (A promising startup in the UK) recognizes 
Baricitinib, a drug which presently is used for treating patients of rheumatoid arthritis (RA). Barcitinib is being looked upon 
as a cure for COVID-19. 
 
Regalado, 2020 sheds light on the viability of the treatments (Vaccine). There is a substantial time for the most appropriate 
treatment to materialize and be made available to all nations. There is a strong reason which underlines this delay. Protocols 
in the form of Scientific Checks, Clinical Trials and a lot more has to be accomplished in the form of identification and 
screening. Hence its approximately 18 months for a viable Anti-COVID-19 drug. Vanderslott et al. (2020) in their paper has 
very meticulously discussed all the protocols and processes that any drug has to undergo to qualify as a cure for COVID-19. 

 
3: Conclusion and discussion - 
 
In the outbreak of COVID-19, Scientist and Health care industries all over the world are united in the fight against this 
disease. They are strenuously working on finding alternative methods. Rapid Forecasting Process, Medical Diagnosis based 
on Chest Radiology Images, and growth of drugs and vaccines are some of the very popular reliable methods to predict the 
extend and impact of this COVID-19 outbreak. For Health Care providers Machine Learning and Artificial Intelligence 
methods are very promising. 
 
This paper addresses various challenges and difficulties that Medical experts face while tracking the current pandemic. This 
evaluation shows the use of advance and new technology with ML and AI that can enhance fields such as Medical image 
processing, prediction and forecasting and drugs and vaccination. ML and AI can help the entire Health Care fraternity In 
suggesting better treatment & prescription to the infected patients. And also predict and forecast the outbreak rate of the 
pandemic. 
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