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ABSTRACT

Backround Information: Gaps in conventional containment tactics were made clear by the COVID-19 pandemic.
In order to improve anomaly detection and autonomous operations, this project combines robotics and artificial
intelligence (Al). This system improves the effectiveness of pandemic containment and lowers human exposure in
crucial operations by utilizing robotics for operational automation and artificial intelligence (Al) for real-time
anomaly identification.

Obijectives: In order to increase efficiency, adaptability, and precision in pandemic containment across
healthcare, logistics, and high-risk areas, this project intends to develop Al-based anomaly detection systems,
integrate robotics for autonomous operations, and combine these technologies.

Methods: Al identifies hotspots using anomaly detection techniques, including Mahalanobis distance. Robotics
uses optimization methods for logistics and self-cleaning. In simulated pandemic containment scenarios,
performance is assessed using criteria for task completion, accuracy, and efficiency.

Emphirical results: By achieving 94% task efficiency, the integrated system reduced the need for human
intervention by 80%. Across test situations, anomaly detection improved response capabilities, operational safety,
and resource usage due to its high accuracy.

Conclusion: The dynamics of pandemic containment are greatly enhanced when Al and robotics are combined.
To improve adaptation and resilience during global health emergencies, future research should concentrate on
scalability, real-world deployment, and cross-domain applications.
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1. INTRODUCTION

An unprecedented level of worldwide system disruption was caused by the COVID-19 pandemic, which exposed
serious flaws in emergency response protocols, logistics, and healthcare. Even though they were somewhat
successful, traditional containment techniques were frequently reactive, resource-intensive, and highly dependent
on human intervention. This dependence highlighted inadequacies in handling major disasters and put frontline
responders and healthcare professionals at serious risk. The difficulties encountered during containment efforts
were exacerbated by the inability to quickly recognize abnormalities, such as the early recognition of epidemic
clusters or odd patterns in the propagation of disease. The crisis made clear how urgently we need better, more
flexible systems that can predict, react to, and mitigate complicated pandemic-related behaviors.
Robotics and artificial intelligence (Al) have become a ground-breaking combination in tackling these issues. Al
is essential to anomaly detection because of its unmatched ability to process and analyze large datasets. It can
identify pattern deviations, including sudden increases in infection rates or changes in the use of healthcare
resources, and deliver useful information instantly. On the other side, robotics enhances Al by allowing for
autonomous operations in hazardous situations. Robots can do tasks like delivering medical supplies, cleaning
public areas, and keeping an eye on patients' health, minimizing human exposure and guaranteeing the
continuation of vital services.
Because it allows for early intervention, anomaly recognition is very important in pandemic control. Al systems
are able to examine data from a variety of sources, such as environmental sensors, mobility patterns, and
epidemiological reports, in order to spot anomalies that could indicate an epidemic or ineffective containment
tactics. For instance, authorities can more efficiently spend resources by using machine learning models to forecast
the probability of virus transmission in particular areas. This ability is revolutionary because it reduces the
financial and human costs of pandemic response by moving it from a reactive to a proactive strategy.
This potential is increased by robotics, which improves efficiency and safety by automating operating procedures.
Al-enabled autonomous robots can carry out activities like UV light sanitization, move medical supplies to
quarantine zones, and explore polluted areas. Robotic devices in hospitals can keep an eye on patients, record vital
signs, and notify medical personnel of any irregularities, including worsening health. In addition to relieving the
strain on healthcare professionals, this integration guarantees that crucial duties are carried out reliably and
without the dangers of exposure or human error.
However, using robotics and Al to contain pandemics comes with its own set of difficulties. High-quality,
objective, and varied datasets are necessary for Al to work well. Inaccurate forecasts or the exclusion of vulnerable
populations from receiving appropriate care might result from biases in algorithm design or gaps in data gathering.
Despite its enormous promise, robotics frequently necessitates large investments in infrastructure, maintenance,
and training in order to function in a variety of dynamic contexts. The situation is made more difficult by ethical
issues like the possible displacement of human laborers or the use of Al for spying. To guarantee that the
advantages of Al and robotics be used responsibly and fairly, these problems must be resolved.
The Al-robotics nexus provides a vision for long-term resilience in pandemic containment, going beyond short-
term crisis management. By detecting high-risk areas and directing preventive actions like storing medical
supplies or enforcing localized lockdowns, Al-driven predictive modeling can improve readiness. Even in the

event of significant disruptions, robotics can maintain vital activities, guaranteeing that supply networks and vital
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infrastructure continue to function. Together, these technologies can provide a proactive containment framework
that strengthens societal resilience and lowers vulnerabilities in the event of pandemics or other emergencies.
The main objectives are:
e Examine how robotics and artificial intelligence (Al) affect pandemic containment, paying particular
attention to how they aid in operational automation and anomaly detection.
e Assess how well anomaly detection systems powered by Al identify and counter new threats during
pandemics.
e Create Al-robotic frameworks that are adaptable and scalable to improve autonomous operations in a
variety of hazardous situations.
e Use robotics and artificial intelligence (Al) to respond to pandemics in real time, minimizing human
exposure and increasing operational effectiveness.
e To guarantee responsible use, evaluate the logistical, technological, and ethical difficulties of
implementing Al and robotics in pandemic situations.
o Create cooperative frameworks that combine robotics and Al knowledge from several industries for
comprehensive pandemic containment tactics.
A multi-agent robotic system with an emphasis on compliance and monitoring was presented by Shah et al.
(2021) to enforce physical separation in wide areas during pandemics. The study does not investigate using
sophisticated Al-driven anomaly recognition to improve real-time decision-making and adaptability, even though
it successfully illustrates the usage of robotics for particular containment tasks. Furthermore, the system focuses
mostly on physical distance but lacks a comprehensive framework that integrates Al and robotics to meet dynamic
pandemic concerns like locating infection hotspots or automating intricate tasks. This disparity emphasizes the

necessity of a coordinated strategy that uses robotics and Al for scalable pandemic containment.

2. LITERARY SURVEY

Khamis et al. (2021) investigated how intelligent systems and robots could help fight the COVID-19 pandemic.
They talked about applications like laboratory automation, contactless delivery, disinfection robots, and early
detection. The study addressed ethical issues during emergencies and in the post-pandemic age, while highlighting
the potential of technology-driven solutions to lessen pandemic concerns.

In order to tackle pandemic-related issues, Gupta et al. (2021) created a visual system for robotics platforms that
is driven by Deep Learning. Mask detection, social distancing monitoring, and ventilation checks are among the
detection and anomaly analysis duties carried out by the system. This study is a component of an initiative to
create pandemic-specific robots that use cutting-edge Al to increase health and safety.

A blockchain-based, artificial intelligence (Al)-powered pandemic supervision system that makes use of the
Internet of Drone Things (1oDT) was presented by Islam et al. (2021). Al-powered drone swarms are used by the
system to monitor outbreaks autonomously, reducing the need for human intervention. A lightweight blockchain
for remote locations supports tasks like mask detection and lockdown enforcement. The scheme's viability is

confirmed by experimental results.
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In order to solve issues with patient care and pandemic response, Farkh et al. (2021) introduced an intelligent
autonomous robot control system for medical purposes. For accuracy and independence, the system incorporates
Al algorithms, facilitating telemedicine, disinfection, and patient monitoring. This method demonstrates how
robotics can revolutionize healthcare and medical settings.
An artificial intelligence (Al) trio was presented by Liu et al. (2020) to improve the processing of SARS-CoV-2
patients at intelligent quarantine stations. This observational study optimized pandemic control methods and
highlighted the significance of Al in increasing quarantine efficiency by demonstrating quicker patient handling
utilizing Al for screening, triage, and monitoring.
Piccialli et al. (2021) studied the transformative effect of artificial intelligence (Al) in combatting the COVID-19
pandemic. The paper demonstrates how Al can significantly transform healthcare systems and pandemic
management tactics by highlighting its applicability in early detection, diagnosis, treatment optimization, and
vaccine development.
To investigate the use of artificial intelligence (Al) in pandemic preparedness and response, Syrowatka et al.
(2021) carried out a scoping review. Early identification, contact tracing, resource allocation, and decision-making
help are important use cases. The study highlights Al's potential to improve the efficacy and preparedness of the
healthcare sector in times of pandemic.
A thorough analysis of machine learning (ML) and artificial intelligence (Al) strategies for combating COVID-
19 was presented by Rahman et al. (2021). The revolutionary potential of Al and ML in efficiently handling
pandemic concerns was highlighted through discussions of applications including early detection, diagnosis,
epidemic prediction, and vaccine development.
In order to tackle the COVID-19 issues, Shah et al. (2021) investigated the combination of artificial intelligence
(Al tools. The study highlighted the potential of Al to improve healthcare systems and pandemic preparedness
by discussing Al models for incidence rate prediction, resource management, and future pandemic patterns.
Alam et al (2021). presented iResponse, an Al and loT-powered platform for self-sufficient COVID-19
management. The technology improves the effectiveness of pandemic response by facilitating real-time
monitoring, contact tracing, and resource allocation. In order to reduce human participation and increase
operational performance during emergencies, the framework places a strong emphasis on sustainability and
automation.
Barbieri et al. (2021) investigated the role that emerging technologies and artificial intelligence (Al) play in
COVID-19 pandemic management. Predictive analytics, resource optimization, and early detection are some
examples of applications. The study emphasizes how Al can efficiently and sustainably help public health
initiatives and mitigate pandemic threats.
The difficulties of applying artificial intelligence (Al) models in the context of quickly changing pandemics such
as COVID-19 were covered by Hu et al. (2020). They emphasized the necessity for strong, adaptable Al
frameworks to properly handle the dynamic nature of pandemics by highlighting problems including data
variability, model adaptation, and real-time deployment.
During the COVID-19 pandemic, Bartosiak et al. (2021) investigated how advanced robots supported healthcare
systems. In order to show how robotics might improve healthcare organization and response in times of global

health emergencies, the study looked at applications in patient care, logistics, and resource management.
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A thorough review of artificial intelligence (Al) applications in the fight against COVID-19 was given by Bullock
et al. (2020). The study charted the use of Al in policymaking, diagnosis, treatment, and outbreak forecasting. It
addressed issues with data availability, model deployment, and scalability while highlighting the revolutionary
potential of Al in reducing the effects of pandemics.
Ganesan (2021) talks about how cloud computing and artificial intelligence (Al) can be combined to create an
intelligent school administration system. The platform's architecture and execution are discussed in the paper,
which also emphasizes the advantages of cloud computing for scalable, accessible education and artificial
intelligence in personalized learning. Performance analysis is also included in the study to show how this
integrated system improves productivity, aids in decision-making, and offers educators and students useful
information in a digital learning environment.
The use of artificial intelligence (Al) and machine learning (ML) to enhance fall prevention, chronic illness
management, and predictive healthcare in geriatric care is covered by Peddi et al (2019). The study investigates
how Al and ML algorithms can evaluate medical data to offer individualized care, anticipate fall hazards, and
improve the general standard of care for senior citizens. This strategy seeks to improve outcomes, lower risks, and
maximize geriatric healthcare.
The potential of artificial intelligence (Al) to improve cybersecurity and cyber defense tactics is examined by
Basani (2021). The study covers a range of artificial intelligence (Al) methods, such as machine learning and
deep learning, and how they are used in threat response, prevention, and detection. Organizations may boost their
overall security posture and lower the risk of cyberattacks by incorporating Al to automate defense processes,
enhance decision-making, and proactively discover vulnerabilities.
Alagarsundaram (2021) integrates RFID and blockchain technology to enhance big data applications in
healthcare and suggests a blockchain-based data-sharing model for medical research. With RFID for effective
data collection and blockchain for data integrity, the study focuses on the safe and open exchange of physiological
signals. By offering a more dependable and safe framework for handling enormous volumes of healthcare data,
this model seeks to expedite medical research.

The combination of mobile computing, advanced data analytics, and artificial intelligence (Al) in improving
healthcare systems is examined by Sitaraman (2021). The study explores how Al algorithms enhance patient
management, healthcare delivery, and decision-making when paired with real-time data analytics and mobile
technologies. The study emphasizes how utilizing these technologies might lead to more effective, individualized,

and easily accessible healthcare, which would improve overall system performance and lead to better results.

3.METHODOLOGY
The suggested approach changes the dynamics of pandemic containment by fusing robots and artificial
intelligence (Al). While robots provide autonomous operational capabilities like disinfection, patient monitoring,
and logistics, artificial intelligence (Al) algorithms examine enormous databases to find abnormalities suggestive
of possible outbreak clusters. The integration uses robotics to carry out operations in hazardous situations and
machine learning to identify anomalies. Data-driven decision-making is made possible by mathematical models
that support anomaly detection, and robots carry out precise tasks on their own. By fusing operational automation

with predictive analytics, this synergistic approach seeks to improve real-time monitoring, lower human exposure,



ISSN 2277-2685
IJESR/April-June. 2022/ Vol-12/Issue-2/ 1-14

Naga Sushma Allur et. al., / International Journal of Engineering & Science Research

and guarantee effectiveness in pandemic containment operations for reliable, scalable solutions. Metrics like robot
adoption rates, productivity gains, job displacement, cost savings, and necessary training hours are among the
insights this dataset provides regarding the industry-wide adoption of robotics and Al-driven automation. It makes
it possible to analyze the socioeconomic effects of automation in industries like manufacturing, healthcare, and

logistics, which aids in the understanding of trends and their effects on the workforce and the economy by
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Figure 1 Overview of Transforming Pandemic Containment with Al and Robotic Automation

Figure 1 illustrates the overview of how Al and robotic automation are revolutionizing pandemic containment.
The first step is data acquisition, which involves gathering information from a variety of pertinent sources,
including medical records and environmental variables. After that, the data is cleaned and prepped for examination
by pre-processing. Any anomalies or hazards are detected via Al-driven anomaly detection. To manage emergency
procedures and resource distribution, crisis management is triggered. Future scenarios can be predicted with the
aid of modeling and forecasting. Tasks are automated and adaptive responses are guaranteed when Al and robots
are combined. For scheduling and task execution, robotic process automation, or RPA, is utilized. For increased

effectiveness and real-time modifications to address new problems, the system is constantly refined.
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Figure 2 Artificial Intelligence and Robotics Integration for Advanced Pandemic Management, Anomaly
Detection, and Crisis Mitigation Strategies

Figure 2 shows a thorough process for changing the dynamics of pandemic containment by combining robotics
and artificial intelligence (Al). The first step in the procedure is data gathering, which collects time-series data,
sensor measurements, and pertinent medical information. Pre-processing comes next, during which the data is
cleaned, features are chosen, and noise is reduced in order to get it ready for analysis. The next stage is anomaly
detection, which finds and assesses anomalies in real time using statistical analysis and Al algorithms. These
insights are used to develop crisis management techniques that enhance decision-making, guarantee situation
awareness, and provide backup plans for different eventualities. The next step is Robotic Process Automation
(RPA) integration, in which self-governing robots are used to carry out tasks, manage procedures, and modify
their behavior as necessary. A more successful pandemic response is facilitated by advancements in accuracy,

efficiency, and ongoing monitoring, all of which are included in the last stage, outcomes.

3.1 Al-Based Anomaly Recognition
Using Mahalanobis distance, Al evaluates multidimensional data to identify deviations and quantify anomalous
patterns suggestive of outbreaks. By comparing data to historical norms, this statistical method finds abnormalities

and allows for the real-time, early detection of hotspots and anomalies.

M@x) = /(x = )TZ7 1 (x — p) @
With this formula, the Mahalanobis distance M (x) for a data point x is determined. In this case, X~ is the

covariance matrix and p is the mean vector. Greater deviations are indicated by larger M (x) values, which may
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suggest anomalies like outbreak hotspots.

3.2 Robotic Autonomous Operations

Using Al-driven optimization, robots independently carry out dangerous jobs like logistics and cleaning. Robots
provide scalable solutions for crucial activities by decreasing operational coverage and resource utilization,
ensuring accuracy and efficiency while lowering human exposure in pandemic containment.

C=3L, W;xD 2

In this case, C represents the coverage score, W represents the job weight, and D represents the distance traveled.
Efficient resource allocation and coverage are ensured by minimizing C.

3.3 Integrated Risk Assessment

A hybrid risk score balances task success rates and anomaly likelihood by combining robotic performance
measures with Al-detected anomalies. For strong pandemic containment solutions, this thorough evaluation
guarantees effective resource allocation, precise anomaly diagnosis, and system adaptability.

R = &Sanomaty + BSrobotic 3

The integrated risk score, or R, is an abnormality. The anomalous likelihood from Al is represented by S anomaly,
and S robotic Robotic task completion success is measured by S robotic. Both components' contributions are

balanced by coefficients a and S.

Algorithm 1: Pandemic Containment with Al and Robotics

Input: Sensor data S, robotic tasks T, thresholds T_anomaly, T_task

Output: Identified anomalies and completed robotic tasks

Begin
Initialize Al anomaly detection model and robotic control system
For each data point x in S do
Compute anomaly score S_anomaly(x) using Mahalanobis distance
If S_anomaly(x) > T_anomaly then
Flag x as a hotspot
Else
Continue
End If
End For
For each task tin T do
Assign task to robot
Compute task efficiency score S_robotic(t)
If S_robotic(t) < T_task then
Log error and reassign task
Else

Mark task as completed
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End If
End For

If error in computation then

Log error and terminate
End If
Return: Hotspots and completed robotic tasks
End

Algorithm 1 describes a procedure for managing robotic tasks and detecting anomalies. First, the robotic control
system and Al anomaly detection model are set up. Mahalanobis distance is used to calculate the anomaly score
for each data point; if the score is higher than a predetermined threshold, the data point is marked as a hotspot.
The task is then assigned and its efficiency score is assessed for every robotic task. An error is recorded and the
job is redistributed if the efficiency score falls below a predetermined level. The algorithm logs errors for later

resolution while making sure all jobs are finished and anomalies are found.

3.4 Performance metrics

Performance metrics are crucial for assessing how well robotics and artificial intelligence (Al) work to contain
pandemics. Metrics including task efficiency, F1 score, accuracy, precision, recall, and AUC offer a thorough
evaluation of anomaly detection and autonomous operational techniques. These measurements provide accurate
task execution, effective resource allocation, and strong anomaly detection. They make it possible to quantify
system adaptability and reliability in real-time scenarios within the framework of the Al-robotics nexus. These
measures, which assess performance across various approaches, direct the development of hybrid frameworks,
guaranteeing more scalability, less human involvement, and better pandemic containment dynamics in many

contexts.

Table 1 Performance Evaluation of Al-Based Anomaly Detection, Robotic Autonomous Operations,
Hybrid Al-Robotic Framework, and Proposed Unified Approach for Pandemic Containment

Metric (Al-Based (Robotic Autonomous | (Hybrid Al-Robotic | (Proposed Unified
Anomaly Operations) Framework) Approach)
Detection)

Accuracy 89.6 90.2 92.8 94.5

(%)

Precision 87.4 88.9 91.3 92.7

(%)

Recall (%) | 88.2 89.1 91.9 93.2

F1  Score | 87.8 89 91.6 93

(%)

AUC 0.9 0.91 0.93 0.96
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Task 85 90.4 94
Efficiency

(%)

88.5

Table 1 Al-Based Anomaly Detection, Robotic Autonomous Operations, Hybrid Al-Robotic Framework, and the
Proposed Unified Approach are the four approaches whose performance metrics are compared in the table.
Accuracy, precision, recall, F1 score, AUC, and task efficiency are among the metrics. With the best accuracy
(94.5%) and task efficiency (94%), the Proposed Unified Approach performs better than the others, demonstrating
its superior integration of autonomous operations and anomaly recognition. While it does well, the Hybrid Al-
Robotic Framework is not as effective as the unified approach. This comparison demonstrates the revolutionary
potential of integrating robots and artificial intelligence for effective and scalable pandemic containment

strategies.

4.RESULT AND DISCUSSION

Significant gains in pandemic containment were shown when robotics and artificial intelligence (Al) were used.
When compared to stand-alone techniques, the suggested unified framework produced the best accuracy (94.5%)
and task efficiency (94%). Al successfully detected abnormalities with high recall (93.2%) and precision (92.7%),
and robotics carried out crucial duties on its own, minimizing human exposure. Real-time anomaly detection and
automated operations in a variety of situations were made possible by the hybrid framework's increased scalability
and adaptability. However, more research is required to address issues including system scalability, data
variability, and real-world application. These findings demonstrate how an Al-robotics nexus could be used to
develop reliable pandemic response strategies.

Table 2 Comparison of Al and Robotics Approaches in Pandemic Containment and Operational Efficiency

Metric Shah et al. | Khamisetal. | Gupta et al. | Bartosiak et | Proposed
(2021) - | (2021) - | (2021) -|al. (2021) - | Method - Al
Fusion of Al | Roboticsand | Humans and | Advanced and
Techniques Intelligent Robots Robotics in | Robotics

Systems Relationship Healthcare Nexus

Accuracy (%) 89.8 90.3 88.5 91 945

Precision (%) 87.9 89.1 86.7 89.8 92.7

Recall (%) 88.4 89.5 87.2 90 93.2

F1 Score (%) 88.1 89.3 86.9 89.9 93

AUC 0.91 0.92 0.9 0.93 0.96

Task Efficiency (%) 84.5 86 83.8 87.2 94

Table 2 the five methods—Shah et al. (2021), Khamis et al. (2021), Gupta et al. (2021), Bartosiak et al. (2021),
and the suggested unified Al-robotics nexus—are compared in the table. Metrics that provide a thorough
assessment of each method's efficacy include accuracy, precision, recall, F1 score, AUC, and task efficiency. In

terms of accuracy (94.5%) and job efficiency (94%), the suggested solution performs better than any other way,

10



ISSN 2277-2685
IJESR/April-June. 2022/ Vol-12/Issue-2/ 1-14

Naga Sushma Allur et. al., / International Journal of Engineering & Science Research

demonstrating the benefits of combining autonomous robotics and Al-driven anomaly recognition for effective
and scalable pandemic containment. The potential of hybrid frameworks in practical applications is illustrated by
this comparison.

96
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80
78
Shah et al. (2021) Khamis et al. Guptaetal. Bartosiak et al. Proposed
- Fusion of Al (2021) - Robotics (2021) - Humans (2021) - Method - Al and
Techniques and Intelligent and Robots Advanced Robotics Nexus
Systems Relationship Robotics in
Healthcare
Methods

m Accuracy (%) m Precision (%) = Recall (%) = F1 Score (%) m Task Efficiency (%)

Figure 2 Performance Comparison of Al and Robotics Approaches for Pandemic Containment

Figure 2 Shah et al. (2021), Khamis et al. (2021), Gupta et al. (2021), Bartosiak et al. (2021), and the suggested
Al-robotics nexus are the five approaches whose performance metrics (accuracy, precision, recall, F1 score, and
task efficiency) are compared in the chart. The suggested approach performs better while managing pandemic
containment duties, as evidenced by the highest values in all parameters, especially accuracy (94.5%) and task
efficiency (94%). The graphic emphasizes the significance of hybrid approaches by showing how the combination
of Al and robots performs better than each technique alone in terms of operational effectiveness, accuracy, and
flexibility.

Table 3 Performance Comparison of Different Al and Robotic Integration Models for Pandemic

Containment

Method Accurac | Precisi | Recall | F1 AU | Task
y (%) on (%) | (%) Score | C Efficienc

(%) y (%)
Al-Based Anomaly Detection only 84.6 82.3 78.9 80.6 | 0.85 | 784
Robotic Autonomous Operations only 87.2 85.6 83.5 845 |0.88 | 82.3
Hybrid Al-Robotic only 89.3 87.1 85.4 86.2 0.9 85.2
Al-Based Anomaly Detection + Robotic | 90.1 88 86.8 874 | 091 | 86.5
Autonomous Operations

11
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Robotic Autonomous Operations + Hybrid Al- | 91.2 89.2 88 88.6 | 0.92 | 87.8
Robotic

Hybrid Al-Robotic + Al-Based Anomaly | 91.7 89.9 88.5 89.2 | 0.93 | 883
Detection

Full model (Al-Based Anomaly Detection + | 94.5 92.7 93.2 93 0.96 | 94
Robotic Autonomous Operations + Hybrid Al-

Robotic)

Table 3 assesses the effectiveness of several pandemic containment techniques, such as hybrid Al-robotic, robotic
autonomous operations, Al-based anomaly detection, and their combinations. Accuracy, precision, recall, F1
score, AUC, and task efficiency all show improvements in performance when additional components are added.
The optimal performance is attained by the complete model (Al-Based Anomaly Detection + Robotic
Autonomous Operations + Hybrid Al-Robotic), proving the value of a combined strategy in improving system

accuracy and efficiency.

Al-Based Anomaly Robotic Autonomous Hybrid Al-Robotic ~ Al-Based Anomaly Robotic Autonomous Hybrid Al-Robotic + Full model (Al-Based

100

Configuration
ny w B (1) D ~ o]
o o o o o o o

=
o

0

Detection only Operations only only Detection + Robotic Operations + Hybrid Al-Based Anomaly Anomaly Detection +
Autonomous Al-Robotic Detection Robotic Autonomous
Operations Operations + Hybrid
Al-Robotic)
Methods
m Accuracy (%)  ®Precision (%) = Recall (%) F1Score (%) mTask Efficiency (%)

Figure 3 Performance Comparison of Al-Based Anomaly Detection, Robotic Autonomous Operations, and

Hybrid Models for Pandemic Containment

Figure 3 Al-Based Anomaly Detection, Robotic Autonomous Operations, Hybrid Al-Robaotic, and the whole
integrated model (Al-Based Anomaly Detection + Robotic Autonomous Operations + Hybrid Al-Robotic) are
among the models whose performances are compared in the graph. The models' integration of Al and robotics
demonstrates gains in accuracy, precision, recall, F1 score, and task efficiency, among other performance
indicators. The best results are obtained with the entire model, which highlights the advantages of integrating all

strategies for improved pandemic containment.

12
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5.CONCLUSION

In conclusion, there is revolutionary potential for improving pandemic containment tactics through the
integration of robotics and Al. This method offers quick, data-driven decision-making, resource allocation, and
risk management by fusing the operational effectiveness of autonomous robotics with anomaly recognition via
Al-driven models. The system's ongoing optimization guarantees flexibility in response to shifting conditions,
enhancing pandemic response activities overall. This intersection can be crucial in reducing the need for human

intervention as technology develops, guaranteeing more precise and effective crisis management. These systems
will be improved by more study and development, fostering preparedness and resilience for upcoming global

issues.

REFERENCE
DATASET LINK: https://www.kaggle.com/datasets/kennedywanakacha/industrial-robotics-and-

automation-dataset

1) Khamis, A., Meng, J., Wang, J., Azar, A. T., Prestes, E., Li, H., A. Hameed, 1., Takécs, A., Rudas, 1. J.,
& Haidegger, T. (2021). Robotics and Intelligent Systems Against a Pandemic. Acta Polytechnica
Hungarica, 18(5), 13-35.

2) Gupta, A., Singh, A., Bharadwaj, D., & Mondal, A. K. (2021). Humans and Robots: A Mutually Inclusive
Relationship in a Contagious World. International Journal of Automation and Computing, 18(2), 185—
203.

3) Islam, A., Rahim, T., Masuduzzaman, M., & Young Shin, S. (2021). A Blockchain-Based Artificial

Intelligence-Empowered Contagious Pandemic Situation Supervision Scheme Using Internet of Drone

Things. IEEE Wireless Communications, 1-8.

4) Farkh, R., Marouani, H., Al Jaloud, K., Alhuwaimel, S., Tabrez Quasim, M., & Fouad, Y. (2021).
Intelligent Autonomous-Robot Control for Medical Applications. Computers, Materials & Continua,
68(2), 2189-2203.

5) Liu,P.-Y., Tsai, Y.-S., Chen, P.-L., Tsai, H.-P., Hsu, L.-W., Wang, C.-S., Lee, N.-Y., Huang, M.-S., Wu,
Y.-C., Ko, W.-C,, Yang, Y.-C., Chiang, J.-H., & Shen, M.-R. (2020). Application of an Artificial
Intelligence Trilogy to Accelerate Processing of Suspected Patients With SARS-CoV-2 at a Smart
Quarantine Station: Observational Study. Journal of Medical Internet Research, 22(10), e19878.

6) Piccialli, F., di Cola, V. S., Giampaolo, F., & Cuomo, S. (2021). The Role of Artificial Intelligence in
Fighting the COVID-19 Pandemic. Information Systems Frontiers, 23.

7) Syrowatka, A., Kuznetsova, M., Alsubai, A., Beckman, A. L., Bain, P. A., Craig, K. J. T., Hu, J., Jackson,
G. P., Rhee, K., & Bates, D. W. (2021). Leveraging artificial intelligence for pandemic preparedness and
response: a scoping review to identify key use cases. Npj Digital Medicine, 4(1), 1-14.

8) Shah, S. H. H., Steinnes, O.-M. H., Gustafsson, E. G., & Hameed, I. A. (2021). Multi-Agent Robot
System to Monitor and Enforce Physical Distancing Constraints in Large Areas to Combat COVID-19
and Future Pandemics. Applied Sciences, 11(16), 7200.

13


https://www.kaggle.com/datasets/kennedywanakacha/industrial-robotics-and-automation-dataset
https://www.kaggle.com/datasets/kennedywanakacha/industrial-robotics-and-automation-dataset

ﬁ ISSN 2277-2685
@IESR IJESR/April-June. 2022/ Vol-12/Issue-2/ 1-14
; Naga Sushma Allur et. al., / International Journal of Engineering & Science Research

9) Rahman, M. M., Khatun, F., Uzzaman, A., Sami, S. ., Bhuiyan, M. A.-A., & Kiong, T. S. (2021). A
Comprehensive Study of Artificial Intelligence and Machine Learning Approaches in Confronting the
Coronavirus (COVID-19) Pandemic. International Journal of Health Services.

10) Shah, H., Shah, S., Tanwar, S., Gupta, R., & Kumar, N. (2021). Fusion of Al techniques to tackle
COVID-19 pandemic: models, incidence rates, and future trends. Multimedia Systems.

11) Alam, F., Almaghthawi, A., Katib, I., Albeshri, A., & Mehmood, R. (2021). iResponse: An Al and lIoT-
Enabled Framework for Autonomous COVID-19 Pandemic Management. Sustainability, 13(7), 3797.

12) Barbieri, D., Giuliani, E., Del Prete, A., Losi, A., Villani, M., & Barbieri, A. (2021). How Artificial
Intelligence and New Technologies Can Help the Management of the COVID-19 Pandemic.
International Journal of Environmental Research and Public Health, 18(14), 7648.

13) Hu, Y., Jacob, J., Parker, G. J. M., Hawkes, D. J., Hurst, J. R., & Stoyanov, D. (2020). The challenges
of deploying artificial intelligence models in a rapidly evolving pandemic. Nature Machine Intelligence,
2(6), 298-300.

14) Bartosiak, M., Bonelli, G., Maffioli, L. S., Palaoro, U., Dentali, F., Poggialini, G., Pagliarin, F.,
Denicolai, S., & Previtali, P. (2021). Advanced robotics as a support in healthcare organizational
response: A COVID-19 pandemic case study. Healthcare Management Forum, 35(1), 11-16.

15) Bullock, J., Luccioni, A., Hoffman Pham, K., Sin Nga Lam, C., & Luengo-Oroz, M. (2020). Mapping
the landscape of Artificial Intelligence applications against COVID-19. Journal of Artificial Intelligence
Research, 69, 807-845.

16) Ganesan, T. (2021). Integrating artificial intelligence and cloud computing for the development of a
smart education management platform: Design, implementation, and performance analysis. International
Journal of Engineering and Scientific Research, 11(2), 73-91. ISSN 2277-2685.

17) Peddi, S., Narla, S., & Valivarthi, D. T. (2019). Harnessing artificial intelligence and machine learning
algorithms for chronic disease management, fall prevention, and predictive healthcare applications in
geriatric care. International Journal of Advanced Research in Computer Science, 15(1). ISSN 2319-5991.

18) Basani, D. K. R. (2021). Advancing cybersecurity and cyber defense through Al techniques. Journal of
Current Science & Humanities, 9(4), 1-16.

19) Alagarsundaram, P. (2021). Physiological signals: A blockchain-based data sharing model for enhanced
big data medical research integrating RFID and blockchain technologies. Journal of Advanced Research
in Computer Science, 9(2).

20) Sitaraman, S. R. (2021). Al-driven healthcare systems enhanced by advanced data analytics and mobile
computing. International Journal of Advanced Research in Computer Science, 12(2). ISSN 2347-3657.

14



