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Abstract: Autonomous Al agents are intelligent entities leveraging one or more large language models (LLM’s) to perform complex tasks
autonomously to achieve a specific goal. The autonomous learning, decision-making, and action capabilities of Al agents distinguish them
from traditional Al systems. Use of these agents can enhance diagnostic accuracy, optimize manufacturing processes to reduce waste and
improve efficiency, predict demand to manage inventory more effectively among other applications. Despite their promising applications,
deploying Al agents present significant challenges, including ethical implications, explainability issues, and security risks. These
challenges often stem from the potential misuse in sensitive areas such as healthcare and autonomous decision-making. This paper reviews
the applications and possibilities of Autonomous Al agents in process redesign, decision making and system performance improvements.
We further discuss the integration of these agents with advanced technologies such as blockchain, the Internet of Things (10T), and edge
computing to amplify their capabilities. While this integration enhances efficiency and scalability, it also presents challenges that must be
addressed to ensure the ethical and responsible deployment of Al agents; to enhance their impact and utility across various fields. Finally,
we identify key areas for further research and investigation to optimize the design and secure application of Al agents across diverse
applications.
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1. Introduction

Autonomous Al agents are among the latest innovations in
the field of Generative Al (Gen Al) designed to accomplish
specific objectives and enhance operational efficiency.
These complex Al systems are considered a novel solution
that can strongly influence businesses as they can perform
tasks i autonomously, learning and adapting to their
environment to make decisions that meet pre-defined goals.
Within the software community, it is generally accepted that
‘agents’ are pieces of software. The intelligence of these
agents is characterized by their autonomy, which includes
the ability to react promptly to environmental changes,
interact with other entities through a common language, and
choose plans, make decisions to achieve one or more goals

[1].

Al agents can engage with humans and their environments
by processing data, making informed data-driven decisions,
planning, and executing the plans using internal and external
technologies. They can handle complex data and perform
operations such as image recognition and natural language
processing across various sectors, including healthcare,
education, manufacturing, and  fintech.  Recent
advancements, including reinforcement learning, multi-
agent systems, and integration with 10T, have further
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enhanced the capabilities of Al agents [2].

As Al agents become more sophisticated, they also present
with significant challenges. Ethical issues, security risks,
and social implications are among the primary concerns.
Ensuring the safety of the Al agents is important, given their
deployment in numerous critical applications. It is vital not
only to be cognizant of the risks, but to undertake security
measures that can mitigate these risks while providing
transparency in autonomous decision-making to society.

Through exhibiting intelligent behavior, autonomy,
responsiveness, self-initiative and social intelligence, Al
agents have become indispensable to modern industrial and
innovative processes. Despite their progress, they pose
substantial risks related to ethics, security, and societal
impact. Now integrated into healthcare, education,
production, and finance industries, autonomous Al agents
have become essential for managing complex data and
executing tasks efficiently. However, the research into
addressing the complexities of Al agents and ensuring the
secure and ethical use of these smart solutions across
different domains is still in its infancy and remains a critical
challenge [3].

1.1. Motivation and Contribution of the Study

Recent advances in Al have led to the development of
autonomous Al agents capable of complete independence.
These agents drive change by enabling systems to achieve
goals autonomously and adapt their environments based on
their objectives. The significant challenges that come with
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these advancements necessitates the rationale for a
systematic review to identify the risks associated with
autonomous Al agents, mitigate their mismanagement,
investigate their promising potential, and examine how they
should be implemented in different domains efficiently and
safely. In this paper, following aspects are provided:

e An extensive analysis of various fields that have
adopted autonomous Al agents, including
medicine, academia, business, and finance.

e A detailed analysis of the ethical, security and
social implications of the Al agents.

e Insights into current and future developments in
the ecosystem along with potential improvements
in the capabilities and limitations of autonomous
Al agents.

e An architecture for self-managing Al agents,
incorporating enhancements from blockchain and
10T to ensure safe and effective execution.

e A summarized table integrating findings,
challenges, and future research directions
identified from the related previous research
studies.

2. Overview Of Autonomous Al Agents

Autonomous Al agents represent a significant advancement
in Al. They can autonomously operate by sensing,
processing and deciding, and carrying out an action through
an environment. Figure 1 depicts the general agent model
of autonomous Al agents [4].

Observed Predicted
interaction history ——>{ Agent model |——> property of interest
(past actions, states, ...) (actions, class, goal, ...)

Fig. 1. General agent model [4]

Research in Al aims to develop self-sufficient entities
capable of meaningful interaction with one another. A
crucial feature of such agents is their capacity to reason
about the actions, intentions, and convictions of other
agents. This reasoning is facilitated by building models of
the other agents. A model is typically defined as an objective
function that predicts a property of interest about the
modelled agents after receiving as input a piece of the
observed interaction history. This may include details on the
simulated agent's prior behavior in different scenarios. The
simulated agent's potential future behaviors might be
considered important properties. Among the many possible
applications of such a model to an autonomous agent,
informing its decision-making is perhaps the most crucial

[4].

2.1. Core components of Autonomous Al Agents

Autonomous Al agents function with varying levels of
complexity, from basic reactive behavior to advanced self-
awareness. Understanding these different types helps
recognize how Al can solve problems and make decisions
autonomously. Figure 2 (below) represents the core
components of Al agents.

Al agent
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Fig. 2. Core components of Al Agents [6]

An Al agent comprises several essential components that
enable its functionality. These components include user
input, sensors, a control center, effectors, and the
environment in which the agent operates:

e User input: This includes data sent to the Al bot from
external sources (humans or other agents). This can
include pre-recorded material, voice commands to
instructions typed into a chat interface.

e Environment: The environment decides the
operational boundaries of an Al agent. This is where the
agent's senses and actuators come together to perceive
and interact with its surroundings in response to
commands issued from the control center and other
inputs.

e Sensors: These are sensory pathways that allow the
agent to understand its surroundings. Sensors can be
physical devices or other forms of data input.

e Control center: Together with the model, like an
LLM, usually forms the backbone of the Al agent.

e Percepts: The information the Al agent gathers about
its surroundings, which may originate from various
sensors or other databases.

o Effectors: Tools that enable an agent to interact with
its surroundings. In a digital setting, effectors might be
software components, while in a physical setting, they
could be wheels, robotic arms, or other devices.

e Actions: Changes introduced by the effectors. For
example, data analytics in a smart grid incorporating
renewable energy sources is an example of an activity
that might occur in a physical setting.

2.2. Features of Autonomous Al Agents:

Al agents vary in complexity, from simple to highly
advanced, with applications that can be either specialized or
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broad. Some key features of Al agents, as illustrated in
Figure 3, include the following [7]:

—

Autonomy

Work without human
intervention or guidance

Mobility
Operate across plattorms
and environment

Reactivity

Respond to
environmental shifts

Al Agent’s
Features
Sociality

Collaborate with humans
and other agents

Proactivity

Antici o fulure
requirements and act

Learning Ability

Adapt and refine actions to
achioveo goals

Fig. 3. Al Agent’s features [7]

e Autonomy: Sustainability of operation of the Al
agent with no need for control or supervision by
human operators. That guarantees the ability of the
agent to operate in such environments which are
non-stationary.

e Reactivity: The ability to utilize real-time changes
or shifts within the environment is possible.
Acrchitectures that allow for change and flexibility
in front of new or unknown contingencies.

e Proactivity: The power to recognize needs, events
or conditions that are likely to occur in the future
and act accordingly. Enables the agent to be more
proactive as opposed to being the opposite.

e Learning Ability: It refers to the ability of an
agent to modify the patterns of behavior learned
from experience to achieve invented goals. Allows
regular enhancements and maximization of
efficiency.

e Sociality: The skills to engage in social or
communicative activities with human beings and
other agents. Fosters cooperation in a group
interacting system especially between agents and
humans in Intelligent environments.

e Mobility: The capability of running in
environments of different Paradigms Enhances the
flexibility and practicality of the agent in various
situations.

2.3. Framework and Tools for AI agent’s development

e Tensor Flow: The Google Machine Learning
(ML) and Deep Learning (DL) frameworks are
open source and supports high-level computations
using Graphic Processing Unit and Tensor
Processing Unit.

e Google Colab: Google Cloud Platform is a free,
cloud-based laptop environment that supports
GPUs and TPUs and can run ML and DL models.

e PyTorch: PyTorch's rise to prominence in the
DL research field is attributable to its pragmatic
approach to user experience and performance [5].

e Keras: Theano, TensorFlow, and CNTK are all
compatible with this high-level API, making it
perfect for quick prototyping [6].

e  Scikit-learn: Numerous ML algorithms, including
those for regression, classification, and clustering,
are included in this Python-based library [7].

e Microsoft Cognitive Toolbox (CNTK): A DL
framework created by Microsoft; it is open-source
and capable of efficiently processing massive data
sets.

3. Applications Of Autonomous Al Agents

Various types of businesses may benefit from autonomous
Al agents. These agents can perform tasks autonomously,
make decisions based on real-time data, and interact with
their environment. Some key areas where autonomous Al
agents are making a significant impact include:

e Software development: Due to Al agents' assistance
with code generation, execution, and verification,
software engineers can concentrate on tasks that
provide more value to the product.

e Manufacturing: Intelligent beings can enhance
product quality, optimize manufacturing processes,
and anticipate maintenance requirements. Predix is an
Al agent that General Electric utilizes for real-time
machine monitoring, prediction, and equipment
prevention.

e Healthcare: Hospital stays and expenses might be
reduced with the help of Al bots that analyze data and
make decisions, improving diagnosis and personalized
treatment. By supporting physicians in establishing
individualized treatment regimens, Al agents might
help ease the strain of clinical experts in under-
resourced locations, for instance [8].

e Enhanced customer experience:  Customer
satisfaction may be enhanced by providing
personalized, round-the-clock service with Al agent-

Most commonly used frameworks and technologies used in

based chatbots or virtual assistants. They can be relied
the development of Al agents are as follows:

on to provide correct replies repeatedly, allowing
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o Education: Al agents can greatly enhance the quality
of education by catering to the unique requirements of
each student, providing immediate feedback, and
assisting instructors with grading and other
administrative duties.

e Finance: Al agents have the potential to revolutionize
fraud detection, trading strategy optimization, and
personalized financial advising. Their ability to
quickly and accurately examine massive information
for trends and patterns allows them to provide better
decision-making insights [9].

e Planning and resource management system: The
primary areas of emphasis are healthcare worker and
patient scheduling and monitoring, medical process
planning, performance evaluation, and the
administration of hospital and clinical resources.

e Agent-based modelling and simulation of the
emergency department: individuals who have
arrived at the hospital's emergency room and are now
waiting to get medical treatment. It is a simulation-
based project using a multi-agent system and common-
pool resources [10].

4. Technology-Based Autonomous Al Agents

Technological foundations of autonomous Al agents
encompass a wide range of advanced systems and
methodologies that enable these agents to perceive, reason,
learn, and act autonomously. ML, DL, and reinforcement
learning are essential for data-driven decision-making and
adaptive strategy development, as is NLP for concise and
clear communication. Computer vision and sensor fusion
provide environmental awareness, while multi-agent
systems enable agent collaboration. Edge computing and
IoT integration ensure real-time processing and
connectivity, while ethical and explainable Al addresses
transparency and trust. The following technologies support
autonomous Al agents, addressing the areas outlined below:

4.1. Machine Learning and Deep Learning in Al agents
4.1.1. Machine learning:

In supervised ML, there has to be a clearer demarcation
between the two processes of developing and training
sufficient ML models and running such models [11]. An
intelligent agent's cognitive layer is often divided into two
parts: the learning sublayer and the executing sublayer. The
learning sublayer's implementation is called the learning
backend, and the executing sublayer is the executing
backend. This helps us understand the function of ML in
intelligent agents. Should it be capable of learning, there are

two kinds of intelligent agents: basic reference agents and
learning agents are shown in Figure 4 [12][13].

Environment Agent

Simple Reflex Agent | Learning Agent

£ e, Machine Learning
* Model, Rules, Formulas,

0

Fig. 4. Deep Learning and ML in Al agents [15]
4.1.2. Deep learning:

DL is a branch of ML that focuses on data-driven learning
using neural networks. DL neural networks with many
layers can process massive volumes of data, such as radar or
sonar pictures, to find possible dangers or impediments; this
allows them to do complicated tasks like picture
identification, deciphering natural language, and decision-
making. Ship performance may also be enhanced using DL
via the optimization of engine settings or the prediction of
equipment [14].

4.2. Reinforcement Learning (RL)

e Single Agent RL: Focuses on learning optimal
policies through rewards and penalties in dynamic
environments.

e Multiple-Agent RL: Facilitates cooperation or
opposition with data from many agents to cause
workflow flexibility that may be useful in robotics
and gaming.

e Deep Reinforcement Learning (DRL): This
technique involves integration of Reinforcement
Learning with Deep Learning, particularly for
application of the kind of Self-driving cars which
work with high-dimensional input fields.

4.3. Natural language processing (NLP)

e Language Understanding: Enables agents to
interpret and generate human language for
communication.

e Conversational Al: Powers chatbots and virtual
assistants for natural and interactive dialogues.

o Knowledge Representation: Uses techniques like
semantic parsing and ontologies to manage and
retrieve knowledge effectively.

4.4. Computer Vision

e Object Detection and Recognition: Allows
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agents to perceive and understand visual data from
cameras or Sensors.

Scene Understanding: Enables situational
awareness by interpreting spatial relationships in
an environment.

SLAM  (Simultaneous Localization and
Mapping): Essential for navigation in unknown
environments, combining vision with spatial

mapping.

5. Future Prospects and Challenges of Autonomous Al
Agents

The future of autonomous Al agents is poised for
transformative advancements, driven by rapid progress in

artificial

intelligence, computing power, and

interdisciplinary research. Below are key areas:

5.1. Emerging trends and innovations

Emerging trends in Al and autonomous
systems: Provide promising avenues for
innovation, Broadening the scope of applications,
investigating the possibilities of quantum
computing, and making Al more interpretable.

Efficiency and precision: Logistics, healthcare,
and environmental monitoring are industries that
are increasingly using autonomous systems.

Improvements in enhanced efficiency and
precision are driving forces behind this
development.

Recent technological advancements: These

achievements would not have been possible
without latest inventions. Enhanced sensor
technologies including high-resolution LiDAR and
better computer vision systems have greatly
improved accurate environmental perception. The
decision-making process has been greatly
enhanced by recent developments in
DL algorithms, such as reinforcement learning
[15].

5.2. Advancement of Al technologies

Interpretability Al technology: Currently, two
components of focus in autonomous systems are
improving Al's interpretability and integrating it
with 10T technologies. Further, the main areas of
research at the moment are investigating the
possibility of quantum computing to improve
processing capacities and creating Al models with
greater transparency.

Generalized Al: Creating more adaptable agents
that need less domain-specific training to do
various tasks.

5.3. Applications in Critical Sectors

Healthcare: Personalized diagnostics, robotic
surgery, and eldercare assistance with enhanced
decision-making and empathy.

and more efficient
including drones for

Transportation:  Safer
autonomous  vehicles,
logistics and delivery.

Agriculture: Precision farming with autonomous
agents monitoring crops, soil health, and pest
control.

Defense: Deployment of intelligent systems for
reconnaissance, threat detection, and non-lethal
operation.

5.4. Integration with Emerging Technologies

Quantum Computing: Accelerating complex
problem-solving and optimization tasks for
autonomous systems.

Augmented Reality (AR) and Virtual Reality
(VR): Enhancing training, simulation, and
human-agent interaction in immersive
environment.

Space Exploration: Deployment of autonomous
agents for planetary exploration, resource
extraction, and habitat construction.

Self-Learning Systems: Agents capable of
continuous  self-improvement without human
intervention.

5.5. Challenges of Autonomous Al Agents

Each field presents with varying challenges in application
of Al. Listed below are some of the critical challenges:

Al Development and Integration: Technical
challenges in Al development and integration are
needed to process huge amounts of data effectively
and make them scalable. There are many
challenges to maintaining data privacy and security
[16].

Impact on Employment and Workforce
Dynamics: Advancements in Al has significantly
impacted workers’ behaviors and jobs. Al is also
automating repetitive tasks and processes, which
results in job displacement in specific areas,
whenever it generates new employment prospects
in Al research or maintenance. Al can change the
nature and type of jobs, requiring closer
cooperation between humans and Al systems [17].

Ethical consideration: Programming a rational
agent to make ethically sound judgements may be
formidable. Chatbot developed by Microsoft.
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e Addressing Biases and Ethical Concerns:
Implementing equity and transparency in
developing algorithms and data processing is
amonyg the significant ethical concerns to address.

e Error Handling goes a long way: Robust error
propagation for actions across the operations and
reliability lifespan of systems is made even more
important by the agent's insight [18].

e Lack of accountability: Being able to make
decisions autonomously makes it harder for
proactive agents to be held responsible for their
actions.

e  Security risks: In this case, software agents can be
hacked, or their decision-making capacity can be
destroyed through cyber activity.

6. Literature Review

In this section, we discuss current literature in autonomous
Al agents, specifically, the opportunities, issues, and trends
associated with the innovation are presented. Additionally,
in Table 1, a summary of the key points discussed in the
review below is presented.

Yu et al. (2024) delves into the evolving phases of this
envisioned "West World" and identifies challenges yet to be
addressed. Al is ready to lead the process of increasing
productivity in this field, and blockchain defines ownership
and influences the relations of production. By analysing
these challenges and their potential solutions, they put forth
a conceptual architecture for constructing an Al agent
autonomous world, underpinned by blockchain technology.
Preliminary tests have been carried out on certain settings
within this proposed world including NFT, Crypto wallet,
trading platform, etc., offering a glimpse into its feasibility
[19].

Shehata and El-Helw (2021) explores the possibility of
implementing a Collaborative Al edge model for
autonomous agent systems enabled by blockchain
technology. Recent rapid advancements in Al have the
potential to significantly impact almost every field of study
and industry. Modern innovations are made possible, in
large part, by the widespread availability of high-speed

Internet connections, which have opened the door to the
possibility of deploying Al in widely dispersed networks of
autonomous vehicles, 10T clusters, UAVs, and robot
swarms, among other things [20].

Mishra and Palanisamy (2023) suggest a four-part control,
sensing, perception, and planning architecture for scalable
and extendable autonomy in this study. Additional topics
covered in the essay include autonomous aerial system
testing, validation, certification, and the advantages and
disadvantages of managing and operating multi-agent fleets.
Lastly, the benefits and drawbacks of using monolithic
models for aerial autonomy are discussed and examined in
the study. The overarching goal of this point of view is to
chart a course for the future of autonomous advanced aerial
mobility as a whole [21].

Prasad et al. (2021) investigate whether it is feasible to
assess autonomous agents' strategic decisions using TCAV.
Analysing a case study within the context of a denial-of-
service assault demonstrates the use of TCAV ratings for
different types of DoS attacks and the normal class of the
KDD99 dataset to assess the efficacy of strategic choices.
The suggested analytical approach gives a measurable way
to defend the present strategy or, if necessary, to alter it. In
order to identify and prevent cyberattacks, autonomous
IDS intelligently evaluate data and make strategic decisions.
For the sake of openness and accuracy, these judgements
need to be defended and assessed [22].

Palanisamy (2020), provides the formulation of the linked
autonomous driving issues using POSGunder realistic
assumptions. To facilitate the classification of different
autonomous driving issues amenable to the suggested
formulation, they provide a taxonomy of multi-agent
learning settings according to the characteristics of tasks,
agents, and environments. Specifically, they provide
MACAD-Gym, an agent learning platform for Multi-Agent
Connected, Autonomous Driving, to encourage further
study in this area. Using our MACAD-Gym platform, which
is an extensible collection of CAD simulation environments,
researchers and developers can study and create CAD
systems with an unlimited operational design domain, using
Deep RL-based integrated sensing, perception, planning,
and control algorithms in realistic, multi-agent settings [23].

TABLE I: Summary of the literature review exploring Al agents, highlighting their applications, challenges, and prospects

Ref Focus On Key Findings Obijectives Challenges and Future Scope
Limitations
[19] Conceptual Al drives productivity; To propose a Addressing Expand testing to

architecture foran  blockchain ensures

autonomous Al agent ownership and

world production relations.
Tested NFT, Crypto
wallet, etc.

blockchain-based
conceptual framework in creating a fully
for autonomous Al
agents.

unresolved challengesdiverse scenarios and
refine blockchain
autonomous Al agent integration for broader
world. applications.
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UAVs, and autonomoussystems of autonomous

To develop a
collaborative Al edge

agents.

Scalability and
security concerns in
distributed networks.

Enhance connectivity
and scalability while
ensuring robust
security measures.

To create a holistic

[20] Collaborative Al Explores distributed
edge model for networks of smart
blockchain-based agents like 10T devices, model for dynamic
agents
vehicles.
[21]  Scalable autonomy The proposed

framework for aerial
systems

framework includes
sensing, perception,
planning, and control.

framework for
advanced aerial
mobility systems.

Challenges in testing,
validation, and
certification of
autonomous aerial

Develop monolithic
models for improved
aerial autonomy and
address limitations in

Discusses multi-agent

systems. current multi-agent

fleet operations. systems.

[22] TCAV-based Demonstrated TCAV’s To justify and improve Complexity in Enhance TCAV
evaluation of ability to evaluate strategic decisions in  explaining and methods for broader
autonomous decisions in autonomous systems  validating strategic  applicability in
decisions autonomous intrusion through TCAV. decisions for autonomous systems

detection systems.

transparency and
correctness.

beyond intrusion
detection.

[23] Multi-agent learning Introduced MACAD-

in connected

autonomous driving
for sensing, planning,

and control.

To provide a simulation Limited operational
Gym platform for CAD platform for research ondesign domains and
systems with deep RL  connected autonomous assumptions in the

driving.

Extend the MACAD-
Gym platform to
support diverse
environments and
multi-agent learning
scenarios.

simulation
environment.

7. Conclusion

Autonomous Al agents are transforming industries by
performing  tasks  autonomously, adapting to
environments, and making real-time decisions. They have
shown great potential in various domains such as,
healthcare, manufacturing, and finance potential,
improving efficiency and decision-making. However,
ethical concerns, security risks, and societal impacts must
be addressed to ensure their responsible use. Integrating
technologies like blockchain and IoT further enhances
their capabilities, offering secure and scalable solutions.

Future research should tackle ethical, security, and
transparency challenges by developing frameworks for
explainable Al and robust security measures.
Advancements in reinforcement learning, multi-agent
systems, and natural language processing will broaden
application areas. Integrating emerging technologies like
edge computing and 5G could improve real-time
performance. Additionally, the ethical implications of
autonomous decision-making, particularly in critical
sectors, require further exploration to align with societal
values and legal standards.

References

[1] C. Moore and S. Mertens, The Nature of
Computation. Oxford University PressOxford, 2011.
doi: 10.1093/acprof:050/9780199233212.001.0001.

[2] L.Wangetal., “A Survey on Large Language Model
based Autonomous Agents,” vol. 0, no. 0, pp. 1-42,

(3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

2024,

Z. Deng et al., “Al Agents Under Threat: A Survey
of Key Security Challenges and Future Pathways,”
vol. 1, no. 1, 2024.

W. Du and S. Ding, “A survey on multi-agent deep
reinforcement learning: from the perspective of
challenges and applications,” Artif. Intell. Rev.,
2021, doi: 10.1007/s10462-020-09938-y.

S. V. Albrecht and P. Stone, “Autonomous agents
modelling other agents: A comprehensive survey
and open problems,” Artificial Intelligence. 2018.
doi: 10.1016/j.artint.2018.01.002.

B. Larsen, “Al agents can empower human potential
while navigating risks,” Centre for the Fourth
Industrial Revolution.

Tarikmoody, “Intelligent Automation: How Al
agents are redefining productivity,” The Cognitive
World of Tarik Moody.

A. Paszke et al., “PyTorch: An imperative style,
high-performance deep learning library,” in
Advances in Neural Information Processing
Systems, 20109.

S. Pandey, “Enhancing HR Efficiency with an Al
Search Assistant: Integrating ChatGPT Enterprise
and Box,” J. Artif. Intell. Mach. Learn. Data Sci.,
vol. 2, no. 1, pp. 912-914, Mar. 2024, doi:
10.51219/JAIMLD/shweta-pandey/219.

N. L. Rane, S. K. Mallick, O. Kaya, and J. Rane,
“Tools and frameworks for machine learning and
deep learning : A review,” no. 2024, pp. 80-95.

International Journal of Intelligent Systems and Applications in Engineering

IJISAE, 2024, 12(4), 5167-5174 | 5173



[11] Suhag Pandya, “Integrating Smart IoT and Al-
Enhanced Systems for Predictive Diagnostics
Disease in Healthcare,” Int. J. Sci. Res. Comput. Sci.
Eng. Inf. Technol., vol. 10, no. 6, pp. 2093-2105,
Dec. 2023, doi: 10.32628/CSEIT2410612406.

[12] W. Paper, “Navigating the Al Frontier : A Primer on
the Evolution and Impact of AI Agents,” no.
December, 2024.

[13] S. Igbal, W. Altaf, M. Aslam, W. Mahmood, and M.
U. G. Khan, “Application of intelligent agents in
health-care: review,” Artif. Intell. Rev., 2016, doi:
10.1007/s10462-016-9457-y.

[14] Abhishek Goyal, “Driving Continuous Improvement
in Engineering Projects with Al-Enhanced Agile
Testing and Machine Learning,” Int. J. Adv. Res.
Sci. Commun. Technol., vol. 3, no. 3, pp. 1320-
1331, Jul. 2023, doi: 10.48175/IJARSCT-14000T.

[15] N. Kuhl, M. Schemmer, M. Goutier, and G. Satzger,
“Artificial intelligence and machine learning,”
Electron. Mark., vol. 32, no. 4, pp. 2235-2244, 2022,
doi: 10.1007/s12525-022-00598-0.

[16] V. V. Kumar, A. Sahoo, S. K. Balasubramanian, and
S. Gholston, “Mitigating healthcare supply chain
challenges under disaster conditions: a holistic Al-
based analysis of social media data,” Int. J. Prod.
Res., 2024, doi: 10.1080/00207543.2024.2316884.

[17] M. Soori, B. Arezoo, and R. Dastres, “Artificial
intelligence, machine learning and deep learning in
advanced robotics, a review,” Cognitive Robotics.
2023. doi: 10.1016/j.cogr.2023.04.001.

[18] A. M. H. Taha, Z. K. D. Alkayyali, Q. M. M.
Zarandah, B. S. Abu-nasser, and S. S. Abu-naser,
“The Evolution of Al in Autonomous Systems :
Innovations , Challenges , and Future Prospects,”
vol. 8, no. 10, pp. 1-7, 2024.

[19] J. Thomas and H. Volikatla, “Al-Enhanced Demand
Forecasting Dashboard Device Having Interface for
Certificate of Registration for a UK Design,” 2024

[20] K. Hayawi and S. Shahriar, “Al Agents from
Copilots to Coworkers: Historical Context,
Challenges, Limitations, Implications, and Practical
Guidelines,” Preprints, vol. 202404070, 2024, doi:
10.20944/preprints202404.0709.v1.

[21] M. Shetty et al., “Building AI Agents for
Autonomous Clouds: Challenges and Design
Principles,” pp- 99-110, 2024, doi:
10.1145/3698038.3698525.

[22] E. Yu, W. Yue, S. lJianzheng, and W. Xun,
“Blockchain-based Al Agent and Autonomous
World Infrastructure,” in 2024 IEEE Conference on
Artificial Intelligence (CAI), 2024, pp. 278-283.
doi: 10.1109/CAI159869.2024.00061.

[23] H. A. Shehata and M. El-Helw, “Modeling
Collaborative Al for Dynamic Systems of
Blockchain-ed Autonomous Agents,” in NILES
2021 - 3rd Novel Intelligent and Leading Emerging
Sciences Conference, Proceedings, 2021. doi:
10.1109/NILES53778.2021.9600519.

[24] S. Mishra and P. Palanisamy, ‘“Autonomous
Advanced Aerial Mobility - An End-to-End
Autonomy Framework for UAVs and Beyond,”
IEEE Access, 2023, doi:
10.1109/ACCESS.2023.3339631.

[25] R. R. Prasad, R. R. Rejimol Robinson, C. Thomas,
and N. Balakrishnan, “Evaluation of Strategic
Decision taken by Autonomous Agent using
Explainable AL” in Proceedings of the 4th ISEA
International Conference on Security and Privacy,
ISEA-ISAP 2021, 2021. doi: 10.1109/ISEA-
ISAP54304.2021.9689715.

[26] P. Palanisamy,  “Multi-Agent ~ Connected
Autonomous Driving using Deep Reinforcement
Learning,” in 2020 International Joint Conference on
Neural Networks (IJCNN), 2020, pp. 1-7. doi:
10.1109/1JCNN48605.2020.9207663.

International Journal of Intelligent Systems and Applications in Engineering

IJISAE, 2024, 12(4), 5167-5174 | 5174



