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Abstract

Al-enabled 10T refers to the integration of artificial
intelligence (Al) and the Internet of Things (loT) to
create a more immersive and connected user
experience. Al and 10T bring together the power of
computing, networking, and data collection to
provide more intelligence and insights into various
aspects of life. By leveraging Al and 10T technologies,
businesses can create contextual and personalized
experiences for customers. An example of this could
be a connected home system that uses various sensors
and Al algorithms to detect occupants, understand
their preferences, and then customize the
environment based on them. With Al-enabled loT,
businesses can increase customer engagement,
optimize operations, and improve the user
experience.Al-enabled 10T systems can help
businesses create more efficient and effective
processes by automating certain tasks to reduce
manual effort. For example, a manufacturing plant
might use sensors and Al algorithms to detect and
prevent machinery breakdowns or anomalies. With
Al-enabled 10T, businesses can also better
understand their customers and use this information
to serve their needs better. This can include
customizing product recommendations, creating
personalized promotions, and providing real-time
customer support. Additionally, Al-enabled 10T can
also lead to better decision-making for businesses by
providing access to real-time data and insights into
customer behavior. This can help businesses identify
trends and develop strategies for driving growth.
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Introduction

Al-enabled 10T is the integration of artificial intelligence
and the Internet of Things that creates a connected,
personalized, and immersive user experience. It
leverages Al algorithms and sensors to collect data and
provide insights, helping businesses better understand
customer preferences and build predictive models to
optimize operations [1]. Using Al-enabled IoT,
businesses can collaborate more effectively, facilitate
better  decision-making, and create customized
experiences for customers. It also helps reduce manual
effort, automate routine tasks, and drive efficiency. Al-
enabled 10T is rapidly transforming industries such as
manufacturing, agriculture, retail, healthcare,
transportation, and more [2].

Al-enabled 10T combines powerful computing,
networking, and data collection capabilities to create a
more intelligent and connected world. By leveraging Al
and loT technologies, businesses can optimize processes
and create more personalized customer experiences [3].
Al-enabled IoT systems can automate certain tasks, such
as real-time decision-making, customer sentiment
analysis, operational optimization, and customer
experience analysis. In addition, Al-enabled IoT systems
can leverage predictive analytics to detect abnormalities
or anomalies, prevent machinery breakdowns, and
improve efficiency [4]. This in turn can help businesses
better understand their customers, identify trends, and
develop strategies for growth. Additionally, Al-enabled
10T can also help reduce manual effort and improve
customer service by providing access to real-time data
insights. Finally, Al-enabled 10T can help businesses
create meaningful relationships with customers by
understanding their preferences and creating more
immersive and personalized experiences [5].

The fundamental goal of Al-enabled 10T is to create a
more connected and immersive user experience by
leveraging Al algorithms and data collection capabilities.
At its core, Al-enabled IoT is a combination of two
different technologies—artificial intelligence (Al) and
the Internet of Things (1oT) [6]. Al-enabled IoT solutions
tap into data from various sources, such as connected
consumer devices, sensors, and other networks, and then
use Al algorithms to process and analyze the data in
order to make decisions and provide contextual and
personalized experiences for customers. The benefits of
Al-enabled 10T include automating routine tasks,
facilitating better decision-making, creating customized
experiences for customers, reducing manual effort, and
improving customer service [7]. These benefits can help
businesses optimize operations, identify trends, and
create  meaningful relationships with customers.Al-
enabled 10T solutions can be implemented in a variety of
industries and applications. In manufacturing, for
example, Al-enabled IoT can be used to improve
monitoring and optimize production processes [8]. In
healthcare, Al-enabled IoT solutions can provide real-
time insights into medical equipment and patient data,
enabling doctors to make better decisions and improving
patient outcomes. In retail operations, Al-enabled loT
can help businesses personalize customer experiences
and gain valuable insights into customer analytics [9].
Additionally, Al-enabled loT solutions can also be used
to create autonomous transportation systems and power
smart cities by providing access to real-time data and
insights [10].
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Characteristics of Al enabled 10T applications.
Al-enabled IoT applications offer a range of features to
make them more efficient and effective. Automation can
be used to reduce manual effort associated with tasks, as
well as optimize processes [11]. Predictive analytics can
anticipate customer preferences and detect anomalies or
abnormalities which can enable businesses to improve
efficiency. Contextual understanding can interpret user
intent and enable businesses to provide context-specific
recommendations based on user behavior. Real-time data
collection enables businesses to collect data from various
sources in real time, providing valuable insights into
customer preferences [12]. Personalization allows
businesses to tailor experiences for customers such as
custom product promotions and tailored product
recommendations. Finally, enhanced customer service
can be provided by providing timely customer support
and analytics. All of these features can help businesses
make their operations more efficient and effective, and
create meaningful relationships with customers [13].

Al-enabled loT applications have many features that
make them more efficient and effective. These features
include:

» Automation: Al-enabled 10T applications can automate
certain tasks, reducing manual effort and optimizing
processes [14].

* Predictive analytics: Al-enabled 10T applications can
use predictive analytics to anticipate customer
preferences, detect abnormalities or anomalies, and
improve efficiency.

* Contextual understanding: Al-enabled 10T applications
can understand user intent and provide context-specific
recommendations based on user behavior [15].

* Real-time data collection: Al-enabled 10T applications
can collect data from various sources in real time,
providing businesses with valuable insights into
customer preferences.

* Personalization: Al-enabled loT applications can
provide personalized experiences for customers, such as
custom product promotions and tailored product
recommendations [16].

e Enhanced customer service: Al-enabled loT
applications can improve customer service by providing
real-time customer support and analytics.

Overall, Al-enabled 10T applications are revolutionizing
various industries, helping businesses create smarter,
more efficient operations and more meaningful
relationships with their customers [17].

Advantages of Al enabled loT applications.

Al enabled 10T applications offer a host of benefits to
businesses and customers. Firstly, they provide improved
scalability and cost savings through automation, which

eliminates the need for manual labor, reduces costs, and
enables businesses to scale quickly in alignment with
customer demand. Automation also leads to improved
accuracy and efficiency of data management
[18].Secondly, Al-enabled 1oT applications offer
increased opportunities for predictive analytics. By
leveraging historical data, businesses can identify
patterns, tendencies and correlations in order to optimize
operations and anticipate customer needs. For customers,
predictive  analytics enable enhanced  product
recommendations tailored to their individual preferences
[19].

Thirdly, Al-enabled loT applications allow for improved
context-specific understanding. Interpreting user intent
helps businesses better serve their customers by
providing them with services and products tailored to
their current needs and preferences [20].Finally, Al-
enabled loT applications provide enhanced customer
service. With access to real-time data, businesses are
able to create personalized experiences for their
customers and offer timely support and advice. This can
help businesses strengthen their customer relationships
and increase customer satisfaction [21].

Overall, Al-enabled 10T applications offer a range of
benefits, including improved scalability, cost savings and
predictive analytics opportunities, enhanced contextual
understanding, and increased customer service. By
leveraging these features, businesses can optimize
operations, increase efficiency and create meaningful
relationships with customers [22].

Challenges and Open Issues in Al enabled loT
applications.

Despite the wvarious benefits of Al-enabled IloT
applications, there are some challenges and open issues
that must be addressed before they can be fully realized.

The first challenge is data privacy and security. By
leveraging data collected from various connected
devices, Al-enabled IoT applications could potentially
expose user information and lead to privacy violation.
Therefore, it is important to establish strong security
measures to ensure the privacy and security of user data
[23].

A second challenge is hardware compatibility. Numerous
devices must be connected for an Al-enabled I0T system
to operate properly. Compatibility between the devices
should be detected and rectified if needed, to ensure
seamless data communication.

Thirdly, Al-enabled loT applications require high levels
of scalability and reliability. With more connected
devices and users, the system should be able to scale and
adapt quickly. This requires robust monitoring and
maintenance of the system [24].

Finally, Al-enabled loT applications must be able to
keep up with the pace of technological advancement. To
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remain relevant, the system must be updated regularly to
accommodate new devices and software, as well as
changes to existing technology.

Overall, although Al-enabled 10T applications offer
various benefits, there are several challenges and open
issues that must be addressed in order to ensure they are
securely and reliably deployed. Establishing effective
data privacy and security measures, managing hardware
compatibility  issues, prioritizing scalability and
reliability, and keeping up with technological
advancements are all key areas that must be addressed in
order to optimize the performance of an Al-enabled loT
system [25,26].

System Designing of Al enabled IoT applications.
System Designing an Al enabled loT application is an
iterative process that involves several key components.
Firstly, the architecture must be designed to provide a
robust platform for the application to run [27]. This
requires the developers to assess the requirements and
determine which data sources, software components,
hardware devices, and protocols will be needed to
support the desired functionality of the application. Once
the architecture is designed and implemented, the
application must be tested extensively by simulating
different combinations of user interactions and system
conditions [28,29] .

Once the architecture is in place and the application is
tested, the developers need to design the Al component
to enable the application to learn from the data it collects.
This includes identifying what types of data need to be
collected and from which sources, as well as choosing
the appropriate Al algorithms and techniques that will
enable the application to analyze the collected data and
create meaningful insights or predictions. After the Al
component is designed and implemented, the application
must be evaluated and tested to ensure it is providing
accurate results and valuable insights [30].

Finally, the developers must be also consider the user
requirements when designing an Al-enabled loT
application. This includes designing an intuitive user
interface and ensuring that the application responds to
user inputs in a timely manner. Furthermore, the
developers must also identify the necessary security
protocols, such as encryption and authentication, to
ensure data privacy and the integrity of the system [31].

In conclusion, designing an Al-enabled 10T application
requires a thorough understanding of the architecture, Al
component, and user requirements. Once the application
is designed and tested, it can be deployed and used to

optimize processes and generate valuable insights
[32,33].
Future Research Directions of Al enabled loT

applications.
Future research directions of Al-enabled IoT applications
could include the following:

1. Improving the scalability, reliability and speed
of Al algorithms to better support real-time data
processing in an loT environment [34].

2.

2. Improving the accuracy of Al models through the
incorporation of multiple data sources and using
techniques such as transfer learning, which allows
models to learn from previously trained models.

3. Exploring approaches to optimize the selection of
algorithms and techniques for a particular Al-enabled
loT application, depending on the specific requirements
and data characteristics [35].

4. Investigating methods to increase the accuracy and
robustness of edge-Al, which applies Al directly on loT
devices rather than in the cloud.

5. Improving the management and interoperability of 10T
architectures for secure and efficient communication
between devices [36].

6. Developing methods for secure and privacy-preserving
Al-driven analysis of 10T data.

7. Exploring methods to design, build and deploy Al-
enabled IoT applications in a secure, reliable and
efficient manner.

8. Investigating new applications and use cases of Al-
enabled loT technologies in various industry domains
such as healthcare, transportation, and agriculture [37].

Conclusions

Al enabled loT applications have shown great potential
in improving user experience, optimizing operations, and
even creating new business opportunities. Thanks to
advances in machine learning and artificial intelligence,
these applications are becoming increasingly more
powerful and efficient. The combination of these
technologies with 10T provides users with an accelerated
way of processing data and makes it easier for them to
automate their systems. Furthermore, this data can be
used to develop predictive models and improve the
accuracy of decisions being made. We can expect these
trends to continue in the future as Al and 10T become
more widely adopted and leveraged for greater results. Al
enabled loT applications offer numerous advantages for
users. By leveraging machine learning and artificial
intelligence, these applications are able to process data at
a much faster rate, resulting in more accurate and timely
decision-making. Furthermore, this data can be used to
create predictive models and identify trends, allowing for
improved analytics and more effective planning.
Additionally, these systems can be automated to carry
out specific tasks, such as controlling appliances,
managing energy consumption, or collecting data. This
not only saves users time, but it can also help reduce
costs and improve efficiency, even for small businesses.
We can expect these trends to continue in the future as
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Al and IoT become more deeply integrated and adopted,
leading to new and improved applications and services.

References

[1].

2].

[3].

[4].

[5].

[6].

[71.

(8].

[9].

[10].

[11].

[12].

Rathore, R.S., Hewage, C., Kaiwartya, O. and
Lloret, J., 2022. In-vehicle communication cyber
security: challenges and
solutions. Sensors, 22(17), p.6679.

D. Estrin, R. Govindan, J. Heidemann, and S.
Kumar, “Next century challenges: Scalable
coordination in sensor networks,” in Proc. Int.
Conf. Mobile Computing and Networking
(MOBICOM), 1999, pp. 263-270.

Ranjan, R., Rana, O., Nepal, S., Yousif, M.,
James, P., & Wen, Z. (2018). The next grand
challenges: Integrating the Internet of Things and
data science. IEEE Cloud Computing.

Rathore, R.S., Kaiwartya, O., Qureshi, K.N.,
Javed, I.T., Nagmeldin, W., Abdelmaboud, A. and
Crespi, N., 2022. Towards enabling fault tolerance
and reliable green communications in next-
generation wireless systems. Applied
Sciences, 12(17), p.8870.

Khasawneh, A.M., Singh, P., Aggarwal, G.,
Rathore, R.S. and Kaiwartya, O., 2022. E-
Mobility Advisor for Connected and Autonomous
Vehicles Environments. Adhoc & Sensor Wireless
Networks, 53.

Kumar, S., Rathore, R.S., Mahmud, M.,
Kaiwartya, O. and Lloret, J., 2022. BEST—
Blockchain-Enabled Secure and Trusted Public
Emergency  Services  for  Smart  Cities
Environment. Sensors, 22(15), p.5733.

Jha, S.K., Prakash, S., Rathore, R.S., Mahmud,
M., Kaiwartya, O. and Lloret, J., 2022. Quality-of-
service-centric design and analysis of unmanned
aerial vehicles. Sensors, 22(15), p.5477.

Kumar, M., Kumar, S., Kashyap, P.K., Aggarwal,
G., Rathore, R.S., Kaiwartya, O. and Lloret, J.,
2022. Green communication in internet of things:
A hybrid bio-inspired intelligent
approach. Sensors, 22(10), p.3910.

Rathore, R.S., Sangwan, S., Kaiwartya, O. and
Aggarwal, G., 2021. Green communication for
next-generation wireless systems: optimization
strategies, challenges, solutions, and future
aspects. Wireless Communications and Mobile
Computing, 2021, pp.1-38.

Lin, J., Yu, W., Zhang, N., Yang, X., Zhang, H.,
& Zhao, W. (2017). A survey on internet of
things:  Architecture, enabling technologies,
security and privacy, and applications. IEEE
Internet of Things Journal, 4(5).

Rathore, R.S., Sangwan, S., Adhikari, K. and
Kharel, R., 2020. Modified echo state network
enabled dynamic duty cycle for optimal
opportunistic routing in EH-
WSNs. Electronics, 9(1), p.98.

Al-Fugaha, A., Guizani, M., Mohammadi, M.,
Aledhari, M., & Ayyash, M. (2015). Internet of

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

things: A survey on enabling technologies,
protocols, and applications. leee Communication
Surveys & Tutorials, 17(4).

Garcia, C. G., Nunez-Valdez, E. R., Garcia-Diaz,
V., PelayoGBustelo, B. C., & Lovelle, J. M. C.
(2018). A review of artificial intelligence in the
internet of things. International Journal of
Interactive Multimedia and Artificial Intelligence,
5(4).

Rathore, R.S., Sangwan, S., Prakash, S., Adhikari,
K., Kharel, R. and Cao, Y., 2020. Hybrid WGWO:
whale grey wolf optimization-based novel energy-
efficient clustering for EH-WSNs. EURASIP
Journal on Wireless Communications and
Networking, 2020(1), pp.1-28.

Singh, U.P. and Rathore, R.S., 2013. Distributed
Hierarchical Group Key Management using
Elliptic Curve and Hash Function. International
Journal of Computer Applications, 61(19).

Singh, U.P. and Rathore, R.S., 2012. An efficient
distributed group key management using
hierarchical approach with ECDH and symmetric
algorithm. J. Comput. Eng. Intel. Syst, 3(7), pp.32-
41.

C.Y. Chong, F. Zhao, S. Mori, and S.Kumar,
“Distributed tracking in wireless ad hoc sensor
networks,” in Proc. 6th Int. Conf. Information
Fusion, 2003, pp. 431-438.

Bali, V., Rathore, R.S. and Sirohi, A., 2010.
Routing Protocol for MANETSs: A Survey. IUP
Journal of Computer Sciences, 4(3).

Rathore, R.S., Sangwan, S. and Kaiwartya, O.,
2021. Towards Trusted Green Computing for
Wireless  Sensor  Networks:  Multi  Metric
Optimization Approach. Adhoc & Sensor Wireless
Networks, 49.

Bali, V. and Rathore, R.S., 2010. A NEW
HIERARCHICAL TRANSACTION MODEL
FOR MOBILE ADHOC NETWORK
ENVIRONMENT. International ~ Journal  on
Computer Science and Engineering, 2(3).

Singhal, S. and Rathore, R.S., 2015. Detailed
Review of Image Based Steganographic
Techniques. 1JCST, 6, pp.93-95.

Kumar, V. and Rathore, R.S., 2018, October.
Security issues with virtualization in cloud
computing. In 2018 International Conference on
Advances in Computing, Communication Control
and Networking (ICACCCN) (pp. 487-491). IEEE.
Sharma, P. and Rathore, R.S., 2015. Three Level
Cloud Computing Security Model. International
Journal of Computer Applications, 119(2).

Bali, V., Rathore, R.S., Sirohi, A. and Verma, P.,
2009, August. Information ~ Technology
Architectures  for  Grid  Computing and
Applications. In 2009 Fourth International Multi-
Conference on Computing in the Global
Information Technology (pp. 52-56). IEEE.

Bali, V., Rathore, R.S. and Sirohi, A., 2010.
Performance analysis of priority scheme in ATM

45



International Journal of New Media Studies (IJNMS), ISSN: 2394-4331
Volume 9 Issue 2, July-December, 2022, Impact Factor: 7.786

network. International Journal of Computer
Applications, 1(13), pp.26-31.

[26]. Bali, V., Rathore, R.S., Sirohi, A. and Verma, P.,
2009, December. A Framework to Provide a
Bidirectional Abstraction of the Asymmetric
Network to Routing Protocols. In 2009 Second
International Conference on Emerging Trends in
Engineering & Technology (pp. 1143-1150).
IEEE.

[27]. Dixit, R., Gupta, S., Rathore, R.S. and Gupta, S.,
2015. A novel approach to priority based focused
crawler. International  Journal of Computer
Applications, 116(19).

[28]. Tomar, R. and Rathore, R.S., 2016. Privacy
Preserving in TPA using Secured Encryption
Technique for Secure  Cloud. International
Journal of Computer Applications, 138(8).

[29]. Tomar, R. and Rathore, R.S., 2016. A Survey on
Privacy Preserving in TPA Using Secured
Encryption Technique for Secure
Cloud. International Advanced Research Journal
in Science, Engineering and Technology, 3(4),
pp.83-86.

[30]. Bali, V., Rathore, R.S., Sirohi, A. and Verma, P.,
2009. Clustering Technique Approach to Detect
the Special Patterns for Medical Video
Mining. Advances in Data Management, p.140.

[31]. Bali, V., Rathore, R.S., Sirohi, A. and Verma, P.,
2009. Architectural Options and Challenges for
Broadband Satellite ATM networks. Recent
Developments in Computing and Its Applications,
p.155.

[32]. Rathore, R.S., Sangwan, S., Mazumdar, S.,
Kaiwartya, O., Adhikari, K., Kharel, R. and Song,
H., 2020. W-GUN: Whale optimization for energy
and delay-centric green underwater
networks. Sensors, 20(5), p.1377.

[33]. Srivastava, S.N., Kshatriya, S. and Rathore, R.S.,
2017. Search Engine Optimization in E-
Commerce Sites. International Research Journal
of Engineering and Technology (IRJET), 4(5),
pp.153-155.

[34]. Rattan, V., Sinha, E.M., Bali, V. and Rathore,
R.S., 2010. E-Commerce Security using PKI
approach. International Journal on Computer
Science and Engineering, 2(5), pp.1439-1444,

[35]. Bali, V., Rathore, R.S. and Sirohi, A.,2010.
Adaptive Analysis of Throughput in Mobile
Admhoc Network (IEEEm802. 11).International
Journal of Computer Science &
Communication, 1(1), pp.25-28.

[36]. Kumar, V. and Singh Rathore, R., 2016. A
Review on Natural Language
Processing. International Journal Of Engineering
Development And Research.

[37]. Bhatnagar, D. and Rathore, R.S.,2015. CLOUD
COMPUTING: SECURITY ISSUES AND
SECURITY MEASURES. International Journal
of Advance Research in Science And Engineering,
4(01), pp.683-690.



