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INTRODUCTION

In this era of fast-paced technology (Gyamfi et al., 2022; Zimand-Sheiner & Lahav,
2022), network security and the Internet of Things (IoT) have become crucial to the smart
city concept (Atitallah etal., 2022; Choudhary & Meena, 2022; Elahi et al., 2022; Faroog et
al., 2022; Javed et al., 2022). These cities integrate information technology to enhance
residents' quality of life, necessitating a sophisticated and responsive security system
(Lee-Geiller & Lee, 2019; Parasol, 2018). Network security is essential for the entire
infrastructure, as interconnected smart devices, sensors, and automation systems pose
security risks (Javed et al., 2022; Kashef et al., 2021). IoT plays a central role in shaping
city intelligence and poses significant security risks. It is crucial to protect data and
maintain system integrity for the city to function properly.

Stakeholders in smart city development must collaborate to design a comprehensive
security solution (Axelsson & Granath, 2018), including encryption technology, real-time
security monitoring, and strict security policies (Parasol, 2018). Public education on cyber
security practices is also crucial to raise awareness of potential risks (Wirtz et al., 2022).
By maintaining secure networks and IoT, smart cities can reach their full potential as
efficient, innovative environments. Robust security initiatives will help establish a stable
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foundation for the sustainable growth and success of the smart city concept in this era
(Hoffman, 2021).

The 10T has revolutionized urban life by enabling the collection and processing of
data from sensors and connected devices (Zhang, Pee, Pan, & Cui, 2022), enhancing
efficiency, reducing costs, and improving quality of life (Kashef et al., 2021). However, this
technology also presents significant security challenges, as the interconnectedness of
systems and devices exposes them to potential threats (Okitasari & Katramiz, 2022).
Inadequate security can compromise citizens' privacy and increase the risk of
cyberattacks, leading to a complete shutdown of city operations (S. E. A. Ali etal., 2021).

To address these issues, robust security protocols must be implemented, including
data encryption, authentication, and continuous network monitoring (Imghoure et al.,
2022). Involving security experts in planning and implementing IoT systems is crucial to
protecting urban infrastructure (Braga et al., 2021). Educating the public about security
risks is also essential to protect themselves (0. Ali et al., 2020). By prioritizing security in
[oT development and deployment, cities can realize the benefits of these technologies
without exposing them to adverse security risks, promoting sustainability and community
well-being (Javed et al., 2022).

Developing a network security and IoT strategy for smart cities requires a balance
between sustainability, ethical use of technology, and data responsibility (Lee-Geiller &
Lee, 2019; Liu et al., 2022). Sustainability is crucial for long-term security solutions,
requiring system updates, personnel training, and collaboration with relevant parties
(Gkioulos & Chowdhury, 2021). Ethical aspects of technology use include protecting
individual privacy and transparency in data management, recognizing citizens' right to
keep their personal information private, and providing adequate information on data
collection, use, and storage. Strict privacy policies and clear communication efforts can
build public trust in smart city initiatives (Mantelero & Esposito, 2021; Peron etal., 2021).

Data responsibility is a key focus, preventing misuse and leakage of information
(Ahanger et al., 2022). Strong encryption, careful security monitoring, and clear policies
regarding data use (Kimani et al., 2019), and sharing with third parties are essential
(Bader etal, 2021). Proactively identifying security risks, preventive measures, and quick
responses to threats are crucial (Franchina et al., 2021). This holistic approach ensures
effective protection while maintaining sustainability, ethics, and data responsibility in line
with societal values and global norms.

Recent literature on network security and the [oT has highlighted the complexity of
cyberattacks on smart cities, which pose a significant threat to community sustainability
and security (Ashraf et al., 2021; Parasol, 2018). Cyberattacks can disrupt public
transportation systems, damage critical infrastructure, and leak citizens' personal
information due to the large amount of data generated by smart city infrastructure
(Benyahya etal., 2022).

Previous studies have identified weaknesses in security systems, such as inadequate
encryption on inter-device communications and hardware weaknesses, which ill-
intentioned parties can exploit (Davis, 2022). Robust authentication mechanisms are also
needed, as smart cities are tightly connected to various devices, making strong identity
and access protection crucial (Afaqg et al., 2021; Firouzi et al., 2022; Seyhan & Akleylek,
2022). The complexity of security challenges faced by smart cities necessitates the
development of holistic security policies (Khan et al, 2017; Riahi Sfar et al., 2018;
Sandeepa et al., 2022), and advanced security technologies to maintain sustainability and

192 ! Prakoso, Lawelai, Nurmandi, Purnomo & Jovita, JSIP Vol 04 No 02 2023



“Research Trends, Topics, and Insights on Network Security and the Internet of Things in Smart Cities”

security in the context of smart city development (Li et al., 2022; Zhang, Pee, Pan, & Liu,
2022).

The rapid growth in network security and the IoT has highlighted the need for
further research in smart city environments. However, significant knowledge gaps still
need to be addressed, particularly in understanding emerging security trends in modern
smart cities. With numerous connected devices in urban environments, unique security
risks and challenges can arise, necessitating further investigation.

More detailed research on network and IoT security topics in smart cities is also
needed, including identifying potential vulnerabilities and developing effective security
strategies against rapidly evolving threats. By deepening our knowledge, we can improve
system security in smart cities and address future challenges. Continued research in this
area is crucial, and researchers are expected to actively contribute to filling this knowledge
gap to ensure safe and sustainable development in smart cities.

This research focuses on network security and IoT in smart cities, as they are
becoming increasingly vulnerable to cyber threats due to advanced technologies and
widespread connectivity. The importance of protecting smart city infrastructure extends
beyond technical aspects to the security of citizens and the smooth operation of the entire
system. The research aims to address current security challenges and embrace a security
vision for a sustainable smart city future.

By engaging with current trends and topics related to network security and loT, the
research seeks to explore deep insights into dealing with dynamic changes in cyber threats
in smart city environments. Preventive measures and adaptation strategies are needed to
maintain the sustainability and efficiency of smart cities in the long run. The research
provides an in-depth understanding of current security challenges in smart cities. It aims
to formulate a robust and sustainable view of the future, focusing on innovative, proactive,
and holistic solutions.

RESEARCH METHOD

The research uses the Scopus database, a reputable information resource with over
70 million sources covering social sciences (Huo et al., 2022), engineering, computer
science, energy, environmental science and arts and humanities (Ennas & Di Guardo,
2015; Montova et al., 2018; Sanchez-Gil et al., 2018). Scopus is considered a more
comprehensive data source than Web of Science and MedLine, which is strongly
associated with academic activity (Stapleton et al., 2020). The study adopted the PRISMA
method to search for relevant literature on network security and IoT in smart cities.

The findings form the basis for further exploration of the relationship between these
two aspects in smart city environments. Scopus was chosen due to its broader topics and
multidisciplinary coverage (Martin-Martin et al., 2018). The findings offer insights into
network security and [oT in smart cities and serve as a foundation for further research.
They can help understand the challenges and opportunities associated with security
integration in smart city environments. This research contributes to existing literature
and is a foundation for future network and 0T security-related policies and practices.

The search string in Scopus is: ARTICLE TITLE, ABSTRACT, KEYWORDS: "Network
Security”, "Internet of Things", AND smart city PUBYEAR > 2012 AND PUBYEAR < 2023,
LIMIT-TO: SUBJAREA: "SOCI", SOURCE TYPE: "j", and LANGUAGE: "English" The
bibliometric analysis involved selecting 517 documents to create a bibliometric map using
the VOSviewer analysis tool. This tool provided in-depth insights into the network of
relevant literature (Syahputra et al, 2023), allowing researchers to identify trends
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(Nurmandi et al., 2021), patterns, and relationships among the selected documents
(Lawelai et al., 2023). CiteSpace was used for further analysis of network visualizations,
facilitating further assessment of research keyword variables (Chen, 2017; Chen & Song,
2019).

The study used bibliometric analysis tools VOSviewer and CiteSpace to understand
the structure, trends, and relationships between relevant documents. VOSviewer
visualized the literature network (Barbosa, 2021; Chanduvi et al., 2015), while CiteSpace
provided a more in-depth analysis of research keywords (Goerlandt et al., 2022). The data
processing stage involved document selection, visualization, and analysis of research
keywords. However, limitations include the selection of documents based on keywords
and databases, which may limit the scope of literature, and potential biases in data
processing, which could affect the overall representation of the existing literature
network. Co-occurrence analysis and specific topics may not cover all relevant aspects of
the complex relationship (Crible & Degand, 2021).

The literature selection process was detailed in a modified PRISMA chart, illustrating
the steps taken in searching, selecting, and collecting documents for the analysis. The
modifications were tailored to the study's specific needs and depicted visually in Figure 1.
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Figure 1. PRISMA chart of literature search and screening

RESULTS AND DISCUSSION

Co-occurrence Analysis

The study explores the relationship between network security and IoT in smart city
development, focusing on the application of technology to enhance efficiency, safety, and
convenience. It uses co-occurrence analysis to identify patterns in related literature,
highlighting the growing importance of these technologies in the digital era.
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Figure 2. Keyword Co-occurrence Research

Research on network security and Internet of Things (IoT) integration in smart cities
reflects the rapid evolution of technological development. In Figure 2 and Table 1, the 20
most frequently occurring key terms highlight the main focus of research on IoT
technology integration in smart city environments. In Figure 3, a timeline visualization
depicts the development and evolution of keywords in each cluster over time, providing a
clear visual picture of keyword dynamics and shifts in focus within a given cluster.

Table 1. Top 20 Keyword Co-occurrence Research

Keyword Occurrences Per. (%) Keyword Occurrences Per. (%)
internet of things 295 74 sensor 32 0,8
smart city 289 7,2 automation 27 0,7
internet 107 2,7 blockchain 27 0,7
sustainability 69 1,7 security 27 0,7
network security 55 1,4 sustainable cities 24 0,6
big data 53 1,3 urban planning 24 0,6
sustainable development 50 1,2 energy efficiency 22 0,5
artificial intelligence 45 1,1 energy utilization 22 0,5
machine learning 35 09 intelligent buildings 22 0,5
ict 32 0.8 decision making 21 0,5

The high number of smart cities confirms that the research involves a deep
understanding of how technology can improve cities' overall functioning. Network
security is a significant concern in this context, indicating that researchers are considering
the risks and challenges associated with implementing IoT technologies in urban
environments.

Furthermore, sustainability and development reflect research awareness of
environmental impacts and sustainability in smart city development (Khan et al., 2017).
The focus on sustainability can also be seen from the occurrence of energy efficiency and
utilization, indicating that this research focuses on security and the efficient use of energy
resources (Franchina et al., 2021).

The importance of data analysis is evident from big data, artificial intelligence (AI)
(Djen etal., 2023), and machine learning, indicating that researchers are exploring how to
manage and analyze the large amount of data generated by [oT devices in smart cities. The
importance of security and data protection is reflected in security and network security
(Javed etal., 2022; Kashefetal.,, 2021), emphasizing the need to protect infrastructure and
data from potential threats.
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In addition, the research also includes the concepts of automation, blockchain,
sensors, and intelligent buildings, indicating that automation, blockchain technology,
sensors, and smart buildings are crucial elements in the development of safe and
sustainable smart cities. In this context, urban planning and sustainable cities highlight
the importance of integrated and sustainable urban planning to achieve the vision of safe
and efficient smart cities. Finally, the occurrence of decision-making shows that this
research also considers how decision-making can be optimized using [oT technology and
network security.

The research clusters on network security and iot in smart cities are "cloud
computing environment,” "covert channels,” and "e-governance system,” as shown in
Figure 3. Cloud computing is essential for implementing, managing, and securing IoT
infrastructure in smart cities. The covert channel cluster focuses on network security,
applying machine learning technology to detect and prevent Denial of Service (DoS)
attacks and risks (Hoffman, 2021). The cluster focuses on developing network security
methods involving new machine-based approaches to deal with covert attacks and
complex cyber threats (Wirtz et al., 2022). The e-governance systems cluster emphasizes
the role of Blockchain in improving security, data privacy, and information management
in e-governance. Data security and privacy are essential in developing e-governance
systems in smart cities (Mantelero & Esposito, 2021). By examining these clusters, this
research offers a comprehensive understanding of the vital aspects of Network Security
and loT in Smart Cities, highlighting the frameworks and innovative solutions needed for
a sustainable future.
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Figure 3. Timeline view of keyword occurrences

Figure 4 displays a visualization of the citation boom period, with a red line
indicating the start year and the right end indicating the end year. A blue line reflects the
citation timeline, with a light blue line indicating unpublished literature and a dark blue
line indicating the publication year. The dark blue part indicates that the keyword was
cited between 2013 and 2022. The visualization provides a clear picture of the citation
boom period, publication time, and the most significant citation year range.
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Keywords Year Strength Begin End 2013 - 2022
network security 2013 6.52 2013 2010 ms—
internet 2013 5.6 2013 20160 s
computer crime 2013 3.96 2013 2018
data privacy 2013 3.64 2013 2018 pss—
software engineering 2014 321 2014 2017 s
government data processing 2013 5.67 2015 2017 —
security of data 2015 3.87 2015 2017 —
¢ governments 2015 2.56 2015 2016 —
distributed computer systems 2016 6.73 2016 2017 —
malware 2016 3.1 20016 2019 —
industrial mternet of things 2018 277 2018 2019 —
intelligent systems 2018 2.69 2018 2020 —
internet of thing (jot) 2016 428 2019 2022 —
sg 2019 261 2019 2020 —
advanced analytics 2020 2.66 2020 2022 —
data analytics 2019 2,61 2020 2022 —
government agency 2018 2.55 2020 2022 —
covid 19 2020 2.52 2020 2022 —

Figure 4. Top 18 keywords with the strongest citation burst

The Topic of Network Security in Smart Cities

The keyword co-occurrence overlay visualization in Figure 5 shows the relationship
of network security in smart cities over time. The color intensity of the overlay network
indicates the level of publication, with darker colors indicating older publications and
lighter yellowish colors indicating more recent research. These visualizations help identify
critical trends, essential points in research history, and areas that need further attention.

intelligerg@puildings smart p@er grids

electrigpoweriisnsmission ne
wireless sefipr networks g

autofgption }
\ arergy‘men(v
decisioggmaking \  rowork gshkecture
Hgaghtrn x o2
\ ial sforage
- ESS e fog tompliting
healdyCare NS o)
B rth RS T T LY
covigh19 i » - edge campputing
bigte :
dsta htics |nt9rn.things-’ el ““%E‘“\")’ Intrusigaetection
« intgghet Dlodi@naig”
SIOREFILY._nuriencyirioder el
sustainablegpvelopment 'Y eqication
@
sstae cities— e e
o
déta @hivady
shiicy  embedd@systems
sustaiebility
information an@@@efimunication | | " orighey

dat@iset

urban g@nsport

Figure 5. Relationship keyword of network security in smart cities

Between 2013 and 2019, research on network security is a critical aspect of smart
cities, requiring robust measures to maintain integrity and confidentiality. Embedded
systems, big data, automation, and wireless sensors are essential components in creating
an integrated ecosystem for various services. Effective data management, analysis, and
protection are crucial for the operational sustainability and security of smart city systems.
Automation is also vital for efficient operations. However, identifying and addressing
potential vulnerabilities is essential for maintaining network security (Mohammadi et al.,
2019). Wireless sensors in smart city infrastructure pose security risks, and protecting

197 ! Prakoso, Lawelai, Nurmandi, Purnomo & Jovita, JSIP Vol 04 No 02 2023



“Research Trends, Topics, and Insights on Network Security and the Internet of Things in Smart Cities”

data sent and received by these sensors is another challenge. A comprehensive conceptual
framework for smart city security involves understanding potential threats, formulating
appropriate security policies, and implementing necessary technologies to protect
networks (Parasol, 2018). This framework helps coordinate efforts in managing data
security and automation systems, ensuring the sustainability and success of smart cities.

A conceptual framework is essential for guiding the design and implementation of
effective security strategies in smart city networks. This framework should consider the
complexity of the ecosystem, involve stakeholders, and incorporate the latest technologies
to maintain holistic network security. (Wirtz et al., 2019) Thus, network security research
in smart cities in 2019 not only covers technical aspects but also emphasizes the
importance of developing a robust conceptual framework to maintain data integrity and
confidentiality in this increasingly connected environment.

In 2020, research on network security in smart cities focused on the
interconnectedness of 10T, intelligent buildings, smart cities, and sensors (Bibri, 2020).
[oT enables physical objects to connect and exchange data over the internet, which is
crucial in optimizing city functionality. Smart buildings, which use technology to enhance
operational efficiency, safety, and comfort, are also interconnected and a focal point in
network security. As smart cities grow, network sustainability and security within smart
buildings become increasingly essential aspects that must be studied and optimized.

Smart cities rely heavily on sensors for collecting data like weather, air quality, and
traffic, which is crucial for decision-making and resource management. However, security
vulnerabilities in these sensors can expose them to potential threats (0. Ali et al., 2020).
In 2020, research focused on integrating IoT technologies securely, ensuring network
security in smart buildings, managing sensor data, and identifying potential security risks
in smart city environments. Understanding the relationship between IoT, intelligent
buildings, smart cities, and sensors is essential for developing effective and adaptive
network security solutions in the smart city era.

The 2021 research highlights the intricate interplay between network security, the
internet, sustainability, datasets, and Al in smart cities (Adi Bhaskara & Nurmandi, 2022).
Network security challenges have grown with increasing internet connectivity,
necessitating a comprehensive approach. Sustainability is crucial as smart cities seek eco-
friendly, efficient resource use. With growing data sets, data analysis is essential for
detecting security threats and optimizing operations, but protecting data integrity and
privacy requires robust security technologies.

Al is crucial in improving network security in smart cities, detecting abnormal
patterns, and responding to attacks. However, ethical and security concerns arise from its
use in security decision-making (Braga et al., 2021). Key trends include Al algorithms for
managing large datasets while considering sustainability. Addressing security risks and
implementing sustainable solutions are essential for building safe, efficient, and
sustainable smart cities.

The 2022 research on network security in smart cities focuses on key interrelated
factors such as information management, COVID-19, quality of life, artificial neural
networks, and deep learning (Javed et al., 2022). Information management is essential to
maintain critical data availability, integrity, and confidentiality for smart city operations.
The COVID-19 pandemic has increased the risk of cyberattacks due to increased reliance
on digital infrastructure.

The results of this research emphasize various essential solutions to investigate
creative security tactics to keep smart city infrastructure and services safe amidst the
global crisis. Quality of life is also an important consideration, as excellent network
security can improve the quality of life of smart city residents. Artificial neural networks

198 ! Prakoso, Lawelai, Nurmandi, Purnomo & Jovita, JSIP Vol 04 No 02 2023



“Research Trends, Topics, and Insights on Network Security and the Internet of Things in Smart Cities”

and deep learning can help identify complex attack patterns and improve the adaptation
of security systems to new threats. Understanding these complex relationships will help
develop effective and adaptable security systems in the future.

The main contribution of this research to theory is in solving the increasing security
problems in smart city environments. This idea paves the way for creating more
responsive and complex security systems by focusing on artificial intelligence and deep
learning. Artificial neural networks are used to identify complex attack patterns, while
deep learning increases the system's capacity to learn and adapt to new emerging threats.

The study highlights the importance of adaptive security systems in smart city
environments, combining artificial intelligence and deep learning. These systems detect
complex attack patterns and quickly adapt to new threats, thereby enhancing the security
of infrastructure and services, ultimately improving the lives of smart city citizens.

The Topic of IoT in smart cities

Figure 6 shows relationship keywords for the IoT in smart cities with co-occurrence
overlay visualization. The color intensity of the overlay network indicates the number of
publications, with deeper colors representing older publications and brighter yellowish
colors depicting more recent research. This visualization helps identify significant trends,
critical moments in research history, and areas that need more attention.

energy miipagement

intelliger@pylidings smart péper grids
monigoring

waste malagement eléctric powegifansmission ne
wireless Seqfar networks/ g
autoffition
realpne \ \/
ecisioginabifh, fetwark gghifecture
L 2 |
internetof thing S 0'5;“"*" 1 fog
\C |

urbarigowth informationymanagemgnt | | pighalgigrage

nergy @lization

healtficare .\
anifickilintelligence/ A
R\ B A

covigh19 r edge capputing

bigts o
umwn"_ L GRS, AetwolSecurity ntrusioggetection
urban deglopmengy = - U blotkghain .
. & sm‘rty Aurencal mode™ ~— . NIgW
sustpthaig@pveiopment [/ \ o 2uhewcation
4
sustaingle gities :
mart susgiinable city 3 \ 4 quality of (ife,
’ data @hivacy
technologicaliigveripment V ey embedd@@ systems
~ sustaigability cloud c@wuting
big data@nalytics

fi t t
int L??ﬂa jon an@ommunication Libaarea PHOCY
datafet

technologigadoption urban g@@ansport

innagggtion

Figure 6. Relationship keyword of [oT in smart cities

Between 2013 and 2019, IoT became a significant research focus, particularly in
developing smart cities. Data analytics plays a crucial role in processing and analyzing
information collected by connected devices in an IoT environment, providing valuable
insights for decision-making (Borgogno & Colangelo, 2019; Hsu & Lin, 2016; Wirtz et al.,
2019). IoT integrates various systems in intelligent buildings, such as energy
management, security, and occupant comfort, improving operational efficiency and
optimizing resource usage (Araszkiewicz, 2017; Konstantakopoulos et al.,, 2019).

Security is a crucial aspect of [oT implementation, with efforts being made to develop
intelligent intrusion detection systems. The smart city concept is also a significant focus,
as the widespread adoption of IoT technologies can increase the risk of cyberattacks and
other security threats (Kimani et al., 2019; Parasol, 2018). Integrating [oT with a smart
sustainable city offers opportunities to optimize resource use sustainably. Data analytics
plays a crucial role in understanding and managing the environmental impact of [oT
implementation in a smart sustainable city.
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In 2020, 10T research in smart cities focused on integrating blockchain, energy
efficiency, Al, and detection methods. Blockchain is a secure and decentralized data
distribution technology that enhances security and transparency in the 0T ecosystem
(Dutta et al., 2020). It ensures data integrity, device authentication, and transaction
security, forming a solid foundation for a secure IoT ecosystem. Energy efficiency is a
critical focus in creating sustainable smart cities, enabling real-time monitoring and
management of energy consumption.

Al plays a crucial role in analyzing data generated by IoT sensors, providing insights,
and supporting smart decision-making (Kashef et al., 2021). Detection methods, an
integral part of IoT infrastructure, offer a systematic approach to identifying security
threats, device failures, and operational issues. These technologies improve emergency
response, ensure system reliability, and enhance public safety. The research aims to
address the complex challenges of managing city growth and improving the quality of life
for residents.

In 2021, IoT became the primary focus of research in smart cities. The relationship
between machine learning, information and communication, digital storage, and
information management is crucial for understanding [oT dynamics in urban
environments (Braga etal., 2021). Machine learning algorithms can analyze data collected
by IoT devices, improving operational efficiency and predictive capabilities. Information
and communication are essential for connectivity in the [oT ecosystem, facilitating the
exchange of critical information. Efficient and secure communication protocols are
required to support complex [oT operations in dense urban environments.

Digital storage is crucial for handling the extensive data generated by IoT devices,
covering a wide range of information from environmental conditions to user behavior.
Effective data organization and management ensure informed decision-making, and an
integrated information management system simplifies data processing and analysis
(Farhan HR & Nurmandi, 2022). In 2021, the comparison and integration between
machine learning, information and communication, digital storage, and information
management are in the spotlight. Researchers are exploring synergistic interactions
between these technologies to improve efficiency, security, and sustainability in the
implementation of IoT in smart cities.

In 2022, research on IoT in smart cities focused on the relationship between
monitoring, software, information management, COVID-19, quality of life, artificial neural
networks, deep learning, and fog computing (Goel & Vishnoi, 2022). Monitoring is crucial
for understanding environmental dynamics, such as air pollution, temperature, and
population density. Software is vital in analyzing sensor-generated data, enabling real-
time interpretation and quick decision-making.

Information management is essential for improving infrastructure efficiency,
providing better services to citizens, and managing city resources. COVID-19-related
research is emerging (Kawuriyan et al., 2022), with IoT used for public health monitoring,
contact tracing, and disease spread management. Integrating data from health sensors
with 10T technology and analysis using artificial neural networks and deep learning
enables pattern identification for pandemic management and control.

Quality of life in smart cities is a key focus, with IoT technology improving
convenience, safety, and efficient resource use. Fog computing, where data processing is
distributed and closest to the data source, reduces latency and improves system
responsiveness. The trend research highlights the interconnectedness of monitoring,
software, information management, COVID-19, quality of life, artificial neural networks,
deep learning, and fog computing in developing effective IoT solutions for smart cities.
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Research on IoT technology and fog computing in smart cities has shown great
potential in improving quality of life. Fog computing reduces latency and improves system
responsiveness, enhancing security, resource-use efficiency, and convenience for city
residents. The interconnection between monitoring, information management, and
technologies like artificial neural networks and deep learning is crucial for developing [oT
solutions for smart cities. By collecting and processing data carefully, cities can design
adaptive solutions.

Research on COVID-19 and IoT technologies emphasizes the importance of
innovative solutions to global health challenges. These technologies have helped develop
health monitoring systems, track virus spread, and regulate health resource availability.
However, challenges such as data privacy and robust infrastructure are needed to ensure
the sustainability and security of these technologies.

CONCLUSION

Research and publications on network and IoT security issues in smart cities have
increased in the last ten years. This study emphasizes the importance of network security
and IoT in smart cities, which aim to improve operational efficiency, convenience, and
quality of life. IoT technologies collect and exchange data, providing benefits like traffic
monitoring and waste management. However, they also present complex security
challenges as the number of connected devices increases. Smart cities focus on
sustainability, utilizing technology to improve environmental quality, manage resources
efficiently, and address social issues. Network security is critical for maintaining data
integrity in complex networks, while big data is essential for managing [oT data. Al and
machine learning can detect security threats and improve network response to dynamic
changes.

Network security in smart cities is crucial for maintaining data integrity and
confidentiality. It involves integrating embedded systems, big data, automation, and
wireless sensors for operational sustainability. Effective data management and protection
are essential for this. Research on the complex interactions between network security,
internet, sustainability, data sets, and artificial intelligence is essential for designing
adaptive strategies. Understanding these elements is key to creating effective and
adaptable network security solutions in the increasingly complex smart city environment.

Integrating IoT technologies in smart cities is gaining significant attention, with data
analytics playing an essential role in decision-making. Blockchain, energy efficiency, Al,
and detection methods are being integrated to improve security and transparency.
Machine learning algorithms are also being explored for operational efficiency and
predictive capabilities. Recent studies have shifted the focus to monitoring, software,
information management, COVID-19, quality of life, artificial neural networks, deep
learning, and fog computing. These interconnected aspects are critical to developing
effective 10T solutions in smart cities, improving convenience, security, and resource
efficiency.

Further research is needed to improve network security and [oT implementation in
smart cities. This includes developing advanced security techniques, integrating big data
and sustainability, focusing on data security, and exploring blockchain integration. In
addition, research should also explore the application of innovative technologies such as
blockchain in network security and develop solutions to monitor and manage crises.
These efforts can improve efficiency, convenience, and quality of life in an increasingly
connected urban society.
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