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Abstract: Artificial Intelligence (AI) and Machine Learning (ML) have emerged as crucial 
technologies in addressing the COVID-19 pandemic, enabling predictive analytics, diagnostics, 
forecasting, and drug development. This article looks at the most modern AI/ML approaches to 
COVID-19 management, including as early detection, patient triage, medical imaging analysis, 
epidemiological forecasting, and drug repurposing. It also examines the issues of AI adoption in 
healthcare, such as data bias, interpretability, and ethical concerns. The emphasis is on quantitative 
evaluation of machine learning models to determine their efficacy in real-world applications. This 
study gives insight on the future of AI/ML-powered platforms for pandemic management and global 
healthcare preparedness. 
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1. Introduction 

In December 2019, a series of acute atypical respiratory illnesses emerged in Wuhan, China, 
leading to the identification of a novel coronavirus. Due to its high genetic homology (~80%) with the 
SARS-CoV virus, which caused acute respiratory distress syndrome (ARDS) and high mortality 
during the 2002–2003 outbreak, the new virus was named severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2) [1–4]. The World Health Organization (WHO), on March 11, 2020, 
declared the novel coronavirus (COVID-19) outbreak a global pandemic. As of February 2025, the 
COVID-19 pandemic has resulted in over 700 million reported cases and 6 million deaths across more 
than 200 countries. From moderate, asymptomatic upper respiratory infections to severe respiratory 
failure, SARS-CoV-2 can cause a wide range of symptoms. The post-infectious, longer-term effects 
remain an active area of research [3,5]. 

Machine learning and artificial intelligence (AI) have rapidly emerged as transformative forces 
in the technology landscape, driving innovation across various industries. Machine learning, a subset 
of AI, focuses on developing algorithms that enable computers to learn from data and make 
predictions or decisions without being explicitly programmed. AI, on the other hand, encompasses a 
broader range of technologies, including natural language processing, computer vision, and robotics, 
that seek to simulate human intelligence. Together, machine learning and AI are revolutionizing 
fields such as healthcare, finance, manufacturing, and entertainment by automating tasks, improving 
decision-making, and enhancing user experiences [6]. In healthcare, AI-powered diagnostic tools 
help in early disease detection.  Current studies have shown that machine learning algorithms (MLs) 
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and artificial intelligence (AI) are exciting innovations used in basic healthcare activities by various 
health professionals, as these innovations lead to better levels of computational power, increased 
efficiency, and possibly even superior human results [7]. As such, separate ML and AI tools have 
been used globally by the hospitality industry and physicians to combat COVID-19 infection and 
resolve problems even during epidemics. AI was not used in the healthcare profession to substitute 
human experience but rather to provide physicians with guidance based on what they are modelled 
[8]. The area of machine learning has developed from a broad field of artificial intelligence, which 
seeks to emulate computers with the intellectual capabilities of humans. A vocabulary description of 
machine learning has multiple similarities, including the ability to acquire experience, awareness, or 
ability through research, teaching, or application and the ability to change a behavioural inclination 
through knowledge. Machine learning typically applies to improvements in programs that execute 
artificial intelligence (AI)-related tasks. Acknowledgment, analysis, preparation, device power, and 
estimation are included in those activities. The changes may involve modifications to existing 
programs or the application of new programs [9]. 

After viewing chest X-ray frames, machine learning techniques may play a significant role in 
distinguishing COVID-19 victims. In multiple image recognition areas, such as image recognition, 
image detection, and segmentation techniques, ML has demonstrated better precision [10]. Image 
processing involves removing the important features of an image through a description or object 
phase and using a classification model such as an SVM; this characteristic could be included in the 
classification algorithm. Compared with handmade characteristics, deep convolutional neural 
network approaches have high efficiency in categorizing pictures and deriving attributes. Many other 
studies have used machine learning-based approaches to sort chest X-ray images within COVID-19 
patient types or regular case categories according to ML attributes [11]. 

Massive technologies, including artificial intelligence, exploit unparalleled intensity in attempts 
to solve the COVID-19 disease outbreak scenario (AI). Different AI spinoffs have been used 
previously for many infectious diseases. In the battle against COVID-19, AI can play a critical role. 
AI can be used effectively in diagnosing infectious disease incidents, event control, disease 
estimation, probability of fatalities, detection of COVID-19, cost efficiency of disease control, 
facilitation of preparation, administrative activities, and information processing to research infection 
patterns [12]. 

The COVID-19 pandemic, caused by SARS-CoV-2, has had a profound global impact, 
necessitating rapid advancements in medical and computational technologies. AI and ML have 
revolutionized various healthcare domains by automating diagnostic processes, enhancing 
predictive analytics, and facilitating drug discovery. Unlike traditional epidemiological models, AI-
based approaches can leverage large datasets for high-accuracy prediction and real-time decision-
making [13]. AI has facilitated the rapid and automated detection of COVID-19 through medical 
imaging techniques such as computed tomography (CT) scans and chest X-rays, improving 
diagnostic accuracy and reducing the burden on radiologists. ML models have also been instrumental 
in predicting disease severity, patient outcomes, and resource allocation, assisting healthcare 
professionals in optimizing treatment strategies [14]. Additionally, AI-powered surveillance systems 
have enhanced outbreak modeling by analyzing epidemiological trends, enabling policymakers to 
implement timely interventions and public health measures [15]. 

Beyond diagnostics and epidemiology, AI has played a crucial role in drug discovery and 
vaccine development. Advanced computational models have accelerated the identification of 
potential therapeutic targets, repurposed existing drugs, and optimized vaccine candidates. Natural 
Language Processing (NLP) techniques have facilitated the extraction of critical insights from vast 
biomedical literature, aiding researchers in understanding the evolving nature of the virus [16]. 

Despite these advancements, the integration of AI in pandemic management is not without 
challenges. Data privacy concerns, biases in AI models, ethical considerations, and the need for 
extensive validation remain significant hurdles. Moreover, reliance on high-quality datasets and 
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standardized methodologies is essential to ensure the reliability and generalizability of AI-driven 
solutions. 

This article explores the role of AI and ML in managing the COVID-19 pandemic, focusing on 
their applications in clinical diagnostics, disease prognosis, outbreak prediction, and 
pharmacological advancements. Furthermore, we discuss methodological advancements, existing 
challenges, and the future potential of AI-driven technologies in handling healthcare crises, 
emphasizing the need for robust, interpretable, and ethical AI frameworks. 

2. Machine Learning Algorithms and Artificial Intelligence Application in the 
SARS-CoV-2 Outbreak 

Inspiringly, sophisticated machine learning methods are being used in the taxonomic 
identification of COVID-19 genes, CRISPR-based COVID-19 identification analysis, recovery 
estimation of extreme COVID-19 victims, and discovery of new drugs for the treatment of COVID-
19 within a limited time frame after the COVID-19 outbreak. Consequently, machine learning 
methods can be used to examine the biochemistry of scientific research on COVID-19 individuals for 
medical purposes not only to recognise some accurate risk considered but also to ensure appropriate 
identification and forecasting for healthy planning of existing disease care and COVID-19 safety [17]. 
The medical insurance partnership has continued to develop since the first human expert was 
established in 1976, called MYCIN. By recommending drugs to clinicians, MYCIN was programmed 
to use 450 rules obtained from a specialist doctor to treat infections [8]. Electronic health records 
(EHR) contain details that could be used to classify the medical health conditions of patients and that 
could be added to the plethora of "data analytics" relevant to mammal experiences. ML and AI are 
best suited for integrating several datasets to provide risk management forecasts or to help expose 
the belief systems whereby structural threats propagate. With respect to patients who have been 
infected with SARS-CoV-2, it is important to anticipate the likelihood of suffering side effects on a 
customised scale, or even the particular health services an individual may or will require, or the 
nature of such requires [18]. 

At present, many researchers have attempted to improve the application of deep learning 
algorithms for innovative clinical practice. For example, machine learning-based scanning of SARS-
CoV-2 test structures with high sensitivity and frequency but the use of a CRISPR-based virus 
tracking system have been reported. Indeed, the accelerated implementation of automatic monitoring 
programs based on artificial intelligence and machine learning has led to improved diagnostic speed 
and precision, but medical care staff may also be covered by reducing their interactions with victims 
of COVID-19 [17]. This offers either a chance to forecast the progression of such a particular symptom 
but also to explain why particular occurrences can shift individuals in one course or region or a 
sequential pathway to someone by using obey results. It was critical to the development of ways to 
allow scarce care providers to be handled dynamically. A much more technical nature of tracking 
must include adding past data of the specific treatment at every point in history to use all appropriate 
findings. Nation AI-based initiatives focused on time series will notify these triage processes. These 
AI-enabled programs have been designed and validated, but their effectiveness has also been proven. 
They can forecast the proper treatment requirements of a clinic but can also treat abnormally acquired 
information or ascribe incomplete attributes but also suggest significant patient result determinants 
[18]. 

Furthermore, AI-driven predictive models have played a pivotal role in forecasting COVID-19 
case surges, guiding healthcare resource allocation, and informing public health policies. AI-assisted 
molecular docking and deep learning-based drug screening have significantly accelerated drug 
discovery, reducing the time required for clinical trials. However, challenges such as regulatory 
hurdles, ethical concerns regarding data privacy, and biases in AI models must be addressed to 
ensure equitable and transparent AI deployment in pandemic response efforts. Table 1 outlines the 
major challenges associated with AI implementation in COVID-19 healthcare, along with potential 
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solutions to mitigate issues such as data privacy concerns, model bias, explainability, computational 
costs, and standardization. 

Table 1. Summary of AI/ML Applications in COVID-19 Management. 

Application Area AI Model Used Key Benefits Limitations 

Early Diagnosis CNN, ResNet, SVM, 

Random Forest 

Rapid and accurate 

detection from X-rays & 

CT scans; reduces 

burden on radiologists 

Data bias, need for large 

labeled datasets, risk of 

overfitting 

Prognosis LSTM, RNN, 

XGBoost, Decision 

Trees 

Predicts disease severity 

& patient outcomes; 

assists in triage & 

resource allocation 

Model interpretability, 

dependency on high-

quality EHR data 

Epidemiological 

Modeling 

LSTM, ARIMA, 

Bayesian Networks 

Real-time forecasting of 

infection trends; helps in 

public health planning 

Requires continuous data 

updates, sensitive to 

missing/incomplete data 

Drug Discovery Deep Learning 

(DNN, GANs), 

Reinforcement 

Learning, Molecular 

Docking 

Speeds up drug 

repurposing; identifies 

potential drug 

candidates 

Computationally 

expensive, limited 

experimental validation 

Vaccine 

Optimization 

AI-based protein 

structure modeling 

(AlphaFold), 

Reinforcement 

Learning 

Accelerates vaccine 

design; predicts 

immunogenicity of viral 

proteins 

Requires extensive 

experimental validation, 

ethical concerns 

Contact Tracing NLP, Geolocation-

based AI, Computer 

Vision 

Identifies high-risk 

individuals, prevents 

spread through real-

time monitoring 

Privacy concerns, 

regulatory challenges, 

potential for false 

positives 

AI approaches discuss critical and multiple concerns and provide a shared vocabulary wherein 
health professionals can share a knowledge base and factors of success. AI has significant potential 
to make better choices easier for medical professionals by benefiting from the "experiments" actually 
occurring for individual hospitals in various climates [18]. AI easily analyses unusual signs or other 
warning flags and thereby warns patients and medical officials. It allows, and is expensive, quicker 
policy making. Medical professionals experienced such more stress because of the rapid and 
significant spate of cases after the COVID-19 disease outbreak. Currently, to ease the burden of care 
providers, AI is used. It continues to provide accurate intervention and care via online technology 
and operations research at an early point, encouraging employees and physicians with the latest 
preparation for this illness. AI will have an effect on prospective health treatment and overcome more 
new problems that minimise physicians' burden. Updated material that is beneficial for detecting this 
illness may be presented by AI. It is used throughout this epidemic to forecast the possible locations 
of transmission, the distribution of the disease, and the need for rooms and medical personnel [19]. 

The latest studies on the nature of successful drug testing clearly show that with the 
implementation of ML, both the performance and efficacy of RCTs have substantially increased. 
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Although most RCTs merely assign people by standardised random sampling to care and support 
classes, in accordance with the methods, this technique could become extremely insufficient. The 
results per population may well be detected when the next sample is included, which can be 
homogenous through distinct subpopulations. ML-enabled innovative lab tests may enrol physicians 
in groups [18]. In several diverse respiratory illnesses, CT has a well-known function as an assignee, 
especially in combination with clinical evidence. The observation of COVID-19 seems to be of interest 
because patients who need critical care and ventricular assistance are being plagued by major issues 
for physicians, and a correct prognosis is potentially a far more urgent clinical issue than prediction 
is. Learning an algorithm to forecast results such as death, the entry of hospitals, or the need for 
artificial ventilation may have substantial clinical consequences for patients with COVID-19. The 
development of accurate differentiation methods to determine an individual easily will help direct 
medical practitioners to make tough choices, mostly regarding the distribution of limited resources 
[20]. 

3. Machine Learning Algorithms and Artificial Intelligence in SARS-CoV-2 
Prediction and Forecasting 

Artificial intelligence (AI) and data analytics help manage the massive amount of unparalleled 
information generated through observations of human health or tracking of actual disease outbreaks. 
Large amounts of data will allow actual surveillance of a global pandemic. With respect to past 
diseases and the occurrence of disease outbreaks, COVID-19 is unparalleled in that freely accessible 
databases are freely accessible, providing a regular influx of black diseases that are degraded by the 
state and, in certain instances, towns. It provides the unique resource to merge statistical modelling 
or AI, together with all the evidence for the mobility of migrants [21]. Increased CT of the heart, along 
with molecular assays or experiments, element multiplex nucleotide amplification or mass 
spectrometry, is important for tracking the spread of the disease or its development in terms of 
intensity and clinical course [21]. 

AI-based resources promoted selective lockdown or reopening, track temperatures, allow 
patients to be easily identified and categorised, and assist in the production of vaccines. Regulation 
of quarantine mechanisms in mainland China For those subject to both active surveillance and 
enforcement of laws, stringent home lockdown. Security checks established at any and all base 
stations are reached only by citizens with green barcodes [22]. 

Data charts, transition charts, machine learning, facts from devices and mobile technology have 
been used in countries such as China, Sweden, Taiwan and Singapore to monitor sources of 
contamination in full detail. The benefit of this feature is that it facilitates a clear image of distribution, 
guides boundary constraints, facilitates the utilisation of funds and advises forecasting [23]. China's 
rapid reply (QR) coding scheme, in which people are expected to perform a condition questionnaire 
and report their heat, helps medical surveillance and controller design by the authorities. To identify 
and limit people standing in public, China even uses digital video surveillance, helicopter cameras, 
and portable recording devices. In Taiwan, when a lockdown violation occurs, the wiretapping of 
living persons is enabled via state cell phones monitored by GPS. One such automated barrier is 
person notifications and issuing penalties. To track people with COVID-19 to ensure that they live in 
person, Iceland has introduced a cell phone application. Using video calls and automated 
surveillance, interactive care systems are used globally to provide remote services to patients as a 
way to reduce their SARS-CoV-2 risk in medical canters [23]. 

After all, software, by timely detection and tracking of emerging incidents, may also significantly 
delay this spread. These innovations include the use of information obtained via remote control, deep 
learning, and cloud and edge capabilities. This method adds to the knowledge of the existence of the 
virus by capturing, reviewing and indexing related performance with respect to true tracking. A 
prototype IoT protection and medical device scheme was suggested by Wu et al [24]. The aim is to 
increase safety. The information processing and machine learning algorithms are hosted by the Data 
Centre. Figure 1 illustrates the AI and ML-based workflow for COVID-19 prediction and forecasting. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 May 2025 doi:10.20944/preprints202505.1060.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.1060.v1
http://creativecommons.org/licenses/by/4.0/


 6 of 13 

 

It highlights the data processing pipeline, from dataset preparation to model evaluation, ensuring 
accurate forecasting and informed decision-making in pandemic management. These equations have 
been used to construct a model for COVID-19 and provide the data input with a true overview. The 
template may now be used, on the basis of fact gathered and submitted by consumers, to classify or 
forecast future COVID-19 events rapidly [25]. The recommendations of machine learning help us to 
predict the reported cases of COVID-19 as excellent results. Even then, deciding that is the right plan 
to use refers to the data behaviour of each region, as it is easier to use the multilayer perceptron in 
certain instances, although the support vector machine is easier for many others [26]. 

 
Figure 1. A schematic representation of the AI and ML-based workflow for COVID-19 prediction and 
forecasting. The process begins with a COVID-19 dataset, which undergoes data pre-processing before being 
split into training and test sets. Machine learning (ML) and artificial intelligence (AI) models are then trained 
and evaluated using the test set. The best-performing model is identified based on evaluation metrics and 
subsequently utilized for future forecasting, aiding in pandemic management and decision-making. 

4. Machine Learning Algorithms and Artificial Intelligence in SARS-CoV-2 
Screening and Treatment 

Rapid and reliable COVID-19 detection might save lives, restrict the progression of the virus, 
and process the data through which AI models can be trained. In this context, AI should provide 
valuable feedback, promoting open, highly detailed diagnoses of chest X-rays. Compared with 
regular COVID-19 studies, AI will be as exact as possible, conserve hours to radiologists, or make 
predictions less expensive and more efficient. It is possible to use both X-ray and computed 
tomography (CT) analyses. Figure 2 presents an AI-driven framework for COVID-19 diagnosis and 
prognosis, demonstrating the integration of clinical, imaging, and epidemiological data for accurate 
patient risk assessment and treatment prioritization. This capacity has not yet been translated into 
practice; however, a range of Chinese institutions are being documented to have implemented only 
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"AI-assisted" diagnostic techniques. Radiologists nowhere voiced their concern that inadequate 
knowledge is willing to develop AI systems and that most of the COVID-19 pictures available from 
Chinese institutions may suffer through self-selection, but the use of CT scans and X-rays may infect 
instruments and thereby spread the infection [27]. 

 

Figure 2. A framework for AI and ML-driven COVID-19 diagnosis and prognosis. Patient data is collected from 
hospitals and public online databases, encompassing individual diagnoses, laboratory findings, medical 
imaging, electronic medical records, clinical characteristics, and demographic/epidemiological data. Machine 
learning (ML) and artificial intelligence (AI) models analyze these datasets to predict disease severity, aiding in 
the diagnosis of severe cases over time. The resulting predictive models are categorized into prognostic, 
diagnostic, and screening models, facilitating early detection, risk assessment, and clinical decision-making in 
COVID-19 management. 

In addition, four severe medical characteristics, namely, GHS, CD3 amount, protein content, and 
clinical age variations in health, experimental characteristics, and personal factors, are proposed, and 
a Help vector machine is used as an aligned goal support vector machine classifier [8]. COVID-19 has 
advanced medical situations in which people are routinely tested via statistical models for virus 
monitoring compliance but corresponding care. This case study illustrates the rapid deployment of 
formerly "analysis" strategies to quickly start the software scanning algorithm of even an organisation 
with COVID-19. In addition, a far more robust resource that guides the choices of their virtual care 
practitioners will be provided by extending training examples and designing a statistical model to 
simulate currently existing health conditions [28]. 

By evaluating interventions that prioritise patients and ultimately minimise side effects, ML and 
AI approaches could improve the expertise of hospitals and doctors and assist facilities in managing 
the number of clients. If patient numbers continue to grow, ML and AI software could be used to 
assess risk estimates for multiple periods that are dependent on this ever-critical reflection, 
laboratories, medicines, and commands. For doctors and nurses, simple forecasts could be used to 
prioritise treatment. Medium projections can enable teams to classify people with the lowest risk of 
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relapse; this stabilisation factor can encourage patients' options to tailor therapy to the road to 
discharge. Finally, long-term designs, such as ventilation systems, rooms, and personnel, help 
managers distribute limited resources [29]. In the healthcare industry, ML and AI have become more 
widespread, or the global COVID-19 epidemic poses a crucial position that needs the introduction of 
ML methods. Implementations of these methods are focused on hospital attention, patient safety, 
resource usage, or facility volume management [29]. Table 2 summarizes the key AI/ML applications 
in COVID-19 management, listing the AI models used, their benefits, and limitations across different 
domains such as early diagnosis, prognosis, drug discovery, and vaccine optimization. 

Table 2. Challenges in AI Implementation for COVID-19 Healthcare. 

Challenge Description Potential Solutions 

Data Privacy Ensuring the confidentiality and 

security of patient health data while 

using AI models 

Implement federated learning, 

enforce strict data encryption, 

comply with GDPR/HIPAA 

regulations 

Bias in Models AI models may produce skewed 

results due to imbalanced or non-

representative training data 

Use diverse and representative 

datasets, apply fairness-aware ML 

techniques, conduct bias audits 

Explainability Many AI models, especially deep 

learning, function as "black boxes," 

making their decisions difficult to 

interpret 

Develop explainable AI (XAI) 

models, use SHAP/LIME methods, 

incorporate clinician-in-the-loop 

approaches 

Computational 

Costs 

AI models require significant 

computing power, making real-time 

applications challenging, especially in 

resource-limited settings 

Optimize models for efficiency, 

utilize cloud computing, leverage 

hardware accelerators (e.g., GPUs, 

TPUs) 

Standardization 

Issues 

Lack of uniform validation 

frameworks for AI in healthcare, 

leading to inconsistencies in adoption 

and regulatory approval 

Develop standardized evaluation 

metrics, promote regulatory 

frameworks, encourage 

interoperability between AI systems 

Since the performance of almost any ML depends upon the type and reliability of the 
information presented, the central database for their study was chosen with care, taking into 
consideration the objectives we hope to meet. Only certain patients or patients undergoing treatment 
for COVID-19 (chest CT showing typical spots on extreme parts of the lungs), other symptoms of 
bacterial pneumonia, such as respiratory syncytial virus (RSV), flu A (H1N1, H5N1) and ordinary 
stable lungs, were identified. The evaluation of the CT scan would be the first screening or alternative 
test for both the clinicians' actual reverse transcription real-time PCR (RT‒PCR) study. Coronavirus-
induced disease displays a common cloudy spot on the extreme parts of a lung, indicating a trend, 
so ML may be used for effective avian influenza identification [16]. 

Furthermore, AI-assisted COVID-19 screening has been employed in telemedicine, enabling 
remote consultations to reduce physical contact and prevent hospital overcrowding. AI-powered 
chatbots and virtual assistants have been used for preliminary assessments, symptom tracking, and 
guiding individuals to appropriate healthcare resources. The combination of AI with IoT technologies 
has enhanced real-time monitoring of patients, ensuring timely medical interventions while 
optimizing healthcare resources [30]. The integration of machine learning algorithms, computer 
vision, and deep learning in SARS-CoV-2 treatment strategies has also shown promise. AI models 
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have been used to analyze genetic sequences of emerging variants, aiding in vaccine development 
and adaptation. Predictive analytics help identify high-risk populations and optimize vaccine 
distribution. Reinforcement learning approaches are being explored to personalize treatment 
strategies based on a patient’s unique genetic and clinical profile, thereby improving therapeutic 
outcomes and minimizing adverse effects [31]. 

5. Machine Learning Algorithms and Artificial Intelligence Technology in 
SARS-CoV-2 Contact Tracing 

U.S. central and government departments speak with the use of position data collection or face 
detection to track infected individuals or to map and impose isolation on businesses, including 
Google, Facebook, and divisive developer Clearview AI. Governments across the globe are also 
increasingly pursuing the introduction of remote touch tracking for individuals with COVID-19. In 
addition, in the UK, after China, Israel, and Singapore, the NHS is creating an application that will 
simplify the tracking of COVID-19 [32]. 

Touch tracking is an essential indicator of commands for breaking links. Individuals 
transmitting from COVID-19. Although signs of COVID-19 in certain individuals are vague, 
symptomless and often unnoticed, monitoring does not avoid distribution but involves contact 
tracking to accelerate the identification of connections among infected individuals to avoid more 
dissemination. If combined with smartphones, wearable devices, predictive thermostats, and 
preliminary scanning of suspicious activity via metabolic rates, among other methods, provide a 
"group chat" for true connectivity, learning and managing the diversity of persons, then probable 
tasks can be carried out via COVID-19 touch tracking software built with AI for daily temperature 
management [31]. 

When sampling communities, AI and ML are being introduced to determine the risk of disease. 
These AI-powered thermal scans, for example, were implemented during the COVID-19 disease 
outbreak in common spaces in China. Thermal testing has also been proven to classify indications 
and separate reported infectious cases. Thermal cameras also increasingly provide body heat imagery 
for COVID-19 case identification and allow individuals who have "high body temperature" to be 
distinguished easily and reliably but are among the main signs of COVID-19. Consequently, to 
monitor the geographic coverage of COVID-19, an AI-powered mobile application was created. These 
applications are focused on identifying which demographics and neighbourhoods are more 
vulnerable, helping medical practitioners disseminate real-time information and notifying people 
about possible locations of disease to prevent those areas accurately [33]. To recognise the growing 
danger of contamination, robots, which are used as smart devices that provide viral data, and medical 
robotics, which are used for medical imaging, are other AI-based technologies. The dissemination of 
the COVID-19 disease outbreak has been tracked and understood via AI techniques. By the use of 
disease-sensing solar sensors, machine vision detection devices and image recognition devices, 
mobile applications using AI are determined by monitoring the position of an individual and even 
searching for common buildings for possibly affected individuals. A touch tracking application for 
COVID-19 has been adopted by nations such as China and Singapore. Consequently, utilising the 
current location on mobile applications, both states have adopted touch tracking [33]. In addition, 
TraceTogether is a digital platform in Singapore that allows neighbourhood touch tracking whereby 
users share their location data and length via wireless signals when another device with the 
application available on it is detected by their phone. 

CNN, RNN and LSTM are the AI algorithms used in developing these applications. The CNN 
model seems to be the most commonly used model for visual identification and detection. This could 
be due to its reliability with respect to case identification and production. Long short-term memory 
(LSTM), recurrent neural networks (RNNs) and several others are other machine learning 
frameworks that are carefully utilised. LSTMs and RNNs, for example, are often used to estimate the 
average lifespan of electronic health records [33]. To detect patterns and correlations around remote 
touch tracking, studies and communicable diseases, AI-powered resources can be useful. The good 
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mobile surveillance allowed by smartphones connected to dramatically proportioned research would 
be an important aspect of our battle toward COVID-19 [34].  

6. Machine Learning Algorithms and Artificial Intelligence for SARS-CoV-2 
Drugs and Vaccination 

Thus, to accurately assess and prioritize the diverse impacts observed in these drug tests, 
researchers have employed advanced ML approaches that integrate multi-dimensional data. 
Biological functions that could clarify how any of these drugs interact with virus assembly within 
living cells were established in this study. Among the most successful approved drugs, further SARS-
CoV-2 drug tests are needed. Successful hits from six COVID-19 drug tests can be leveraged to train 
ML models, enabling the classification of drug impacts and facilitating the ongoing reassessment of 
compounds with similar characteristics. Each normal framework of ML classification is meant to 
illustrate the ability of the public library-accumulated drug collections for ML applications to be used 
[35]. 

Throughout the COVID-19 pandemic, AI-enabled drug discovery will prove advantageous to 
technological developments in AI coupled with improved computing capacity. Through the 
development of both classification algorithms, AI has been applied in the specialty field, or a fast-
computational method has been used to show the performance appropriately. AI can easily identify 
medicines that can treat viral infections such as COVID-19 via a medication approach. This tool has 
the power to maximise COVID-19 drug development, preparation, care, and recorded results, 
making it a proof medical instrument. Therefore, the possibility of using the AI technique to develop 
drugs is possible [36]. With respect to previous patient satisfaction, few older medications could be 
easily added to care for COVID-19 patients if they are found to be successful against SARS-CoV-2. 
The efficacy of medication retooling will increase dramatically for AI partnerships with toxicology. 
The AI-based reduplication solution is easier, quicker, and more reliable or can eliminate clinical 
study failure. Even without an original trial or experiment, the recycled drug will join the progress 
stage for indirect testing. While AI-enabled drug discovery is currently in its infancy, this technique 
is an effective alternative for the production of new COVID-19 remedies [36]. 

Pharmacotherapy advancements can be expedited by constantly developing strong, creative AI 
as well as web therapy technology. Utilizing empirical evidence, such as computerized medical 
reports, to identify successfully repurposed approved drugs is another significant feature of AI 
applications for novel drug discovery. Telemedicine regularly records specific treatment documents, 
such as demo images, symptoms, drugs, treatments, and lab test findings, which are held in a 
virtually consistent format that is shared and viewed. Substantial debates on the use of actual 
evidence for drug development and growth have also actually occurred. Sufferers in actual stats, on 
the one hand, seem to be more reflective of clinicians who will be prescribed while the medication is 
now on the marketplace than patients in RCTs, who are registered mostly on the basis of specific 
requirements for similarities and differences [37]. To date, the future capacity of AI to discover novel 
target drugs that can be immediately made eligible for drug testing and integrated into medical 
services if accepted is unprecedented, rendering AI a cornerstone of emerging technology. As a result, 
AI is a viable technique to accelerate the remaking of drugs for viral infections and emerging and 
developing illnesses, including COVID-19. New AI algorithms required to exploit these vast 
collections of large datasets are in short supply with the emergence of data analytics, namely, 
medical, health, and accessible information [37]. 

In several areas of the COVID-19 disease outbreak, such as biological, clinical, and social use, 
advancements in computers (MLs) could be beneficial. ML simulations, from a biochemical 
viewpoint, are used to quickly remember the cellular processes involved in SARS-CoV-2 disease to 
identify new indications for therapy. To model the 3D protein configuration that has been defined by 
nucleotide sequences and the effect on the position and associated proteins of interest, an AlphaFold 
design is used. Biotechnology data recreate the interactions that would forecast theoretically 
productive drug targets among proteins and medicines. ML thus has the ability, on a microscopic 
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level, to determine the shape of the protein, to recognise new drugs that attack these enzymes and to 
facilitate therapy for COVID-19 [38]. 

7. Conclusions 

In conclusion, the continued implementation of AI and ML has greatly enhanced the course of 
observation, diagnosis, monitoring, estimation, prediction, touch tracking, and creation of medicines 
or vaccines for the COVID-19 disease outbreak and minimised human interference in clinical practice. 
Most versions have also not been adequately implemented to illustrate their instructional methods, 
and they are already up to scratch to counter the SARS-CoV-2 outbreak. 
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