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Abstract-Smart  cities  increasingly  depend  on
interconnected digital technologies, including Internet of
Things devices, smart sensors, surveillance systems, cloud
computing platforms, artificial intelligence, deep learning,
location-based services, and agent-based systems to
enhance urban management and improve citizens’ quality
of life. Although these technologies provide significant
benefits in terms of efficiency, automation, and service
optimization, they also introduce serious cybersecurity and
privacy challenges due to the high level of connectivity
among critical urban infrastructures. This paper discusses
the major cybersecurity threats facing smart cities,
including Advanced Persistent Threats, ransomware
attacks, 1oT botnets, Al-driven cyberattacks, and attacks
targeting industrial control systems. It also highlights
privacy risks associated with the collection, processing, and
sharing of sensitive citizen data, particularly location
information, movement patterns, and service-usage records.
Furthermore, the paper emphasizes the importance of
securing software agents, as these agents may operate
autonomously, exchange information, access distributed
resources, and support decision-making across different
smart-city environments. Several protection mechanisms
are considered, including authentication, access control,
encryption, secure communication, network monitoring,
data minimization, anonymization, obfuscation, incident
response planning, and human supervision. The paper
concludes that the development of secure and reliable smart
cities requires an integrated security framework that
combines cybersecurity, privacy preservation, secure agent-
based computing, and responsible use of artificial
intelligence and deep learning to ensure service continuity,
citizen safety, and public trust.
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1. INTRODUCTION TO CYBERSECURITY IN SMART
CITIES

A smart city uses digital technologies such as sensors,
connected cameras, smart traffic systems, online services,
and smart energy networks to improve city life. These
technologies help cities become faster, more efficient, and
more organized [1]. However, once many systems are
connected, they also become more vulnerable to cyberat-
tacks. CISA (Cybersecurity and Infrastructure Security
Agency) explains that smart cities face risk because they
create larger and more interconnected attack surfaces,

while NIST (National Institute of Standards and Technolo-
gy) says cybersecurity must be built into smart-city plan-
ning from the beginning. Figure 1 shows that cybersecuri-
ty in a smart city is not limited to one system only, but af-
fects multiple connected sectors including mobility, ener-
gy, water, buildings, homes, education, waste manage-
ment, and working environments.
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Figure-1: Cybersecurity issues around Smart City
2. WHY CYBER SECURITY IS IMPORTANT

Systems, transport, emergency communication, or pub-
lic services. This means a cyber-problem in a smart city is
not only a computer issue; it can become a public safety is-
sue. NIST recommends a risk-managed approach so that
cities can identify threats early and apply suitable protec-
tions.

3. MAIN CYBER THREATS

One major problem is the large number of connected
devices. Smart cities depend on IoT devices, cloud sys-
tems, communication networks, and software from differ-
ent vendors. If one device is weak, attackers may use it as
an entry point. Another problem is poor coordination be-
tween departments or suppliers. CISA highlights that con-
nected communities need strong cyber practices, and NIST
stresses that cities should choose security processes that
fit their own environment.

The most advanced cyber threats in smart cities include
Advanced Persistent Threats [2], ransomware [3], 10T
botnets [4], Al-powered cyberattacks [5], and attacks on
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industrial control systems [6]. Advanced Persistent
Threats are highly organized and long-term attacks in
which hackers secretly enter smart-city networks to steal
sensitive information or disrupt important services. Ran-
somware attacks are also very dangerous because they
can lock critical systems such as hospitals, traffic lights,
water networKks, electricity grids, and municipal databases
until a payment is demanded. Another serious threat is IoT
botnets, where attackers hijack weakly protected smart
devices such as cameras, sensors, meters, and traffic de-
vices, then use them to spy, spread malware, or launch
large-scale attacks. In addition, Al-powered cyberattacks
are becoming more advanced because attackers can use
artificial intelligence to create realistic phishing messages,
discover system weaknesses, imitate normal user behav-
ior, or produce deepfake content. Finally, attacks on indus-
trial control systems are among the most critical threats
because they can directly affect physical infrastructure
such as transportation systems, smart grids, and water
treatment plants, which may lead to service disruption,
public safety risks, and loss of trust in smart-city technolo-
gies.

4. HOW CITIES CAN PROTECT THEMSELVES

To improve cyber security, smart cities need strong
passwords, regular updates, network monitoring, con-
trolled access, and clear incident response plans. Staff
training is also important because human mistakes often
create security gaps. Cyber security should not be added at
the end of a project. It should be included from the design
stage.

Protection against advanced cyber threats (mentioned
above) in smart cities requires a combination of technical,
organizational, and monitoring-based methods [7, 8]. To
protect against Advanced Persistent Threats, smart cities
should use continuous network monitoring, threat intelli-
gence, zero-trust security, multi-factor authentication,
endpoint detection and response, and regular security au-
dits to detect hidden attackers early. To reduce the impact
of ransomware, cities should apply frequent data backups,
disaster recovery plans, email filtering, employee aware-
ness training, access control, patch management, and net-
work segmentation so that malware cannot easily spread
across critical systems. For IoT botnets and device hijack-
ing, protection methods include strong device authentica-
tion, changing default passwords, secure firmware up-
dates, encryption, device inventory management, and iso-
lating IoT devices from sensitive city networks. Against Al-
powered cyberattacks, smart cities should use Al-based
threat detection, deepfake detection tools, secure identity
verification, phishing detection systems, human review of
sensitive decisions, and continuous training of employees
and citizens. Finally, to protect industrial control systems
and operational technology, cities should separate IT and
OT networks, use firewalls and intrusion detection sys-

tems, apply strict access control, monitor unusual system
behavior, update systems carefully, and prepare incident
response plans to ensure that essential services such as
electricity, water, transport, and emergency systems re-
main safe and available.

5. INTRODUCTION TO PRIVACY IN SMART CITIES

Smart cities use cameras, sensors, mobile apps, smart
transport, and online services to improve daily life. These
systems depend on collecting and using data, which makes
privacy protection very important. The smart-city data can
affect different forms of privacy.

6. WHY PRIVACY PROTECTION MATTERS

Privacy protection matters because smart-city systems
can collect information about where people go, how they
travel, and how they use public services. If this data is not
handled carefully, it can reduce public trust and expose
people to unnecessary monitoring. NIST’s smart-city
guidebook recommends a risk-managed approach to pri-
vacy and cybersecurity from the design stage.

7. MAIN PRIVACY RISKS IN SMART CITIES

The main privacy risks include excessive data collection,
location tracking, public surveillance, data breaches, data
sharing without clear consent, weak transparency, and
profiling through linked datasets. European Commission
highlighted privacy concerns in smart-city data use, and
the explains that data-protection rules also apply to tech-
nologies such as video surveillance and online identifiers.

8. EXAMPLES OF APPLICATIONS AND RISKS

e Smart cameras / CCTV: surveillance in public spac-
es.

e Transport apps / smart ticketing: tracking location
and movement.

e  Public Wi-Fi and connected devices: identifying us-
ers through device or network data.

e (ity data platforms: data breaches or unauthorized
access.

e Shared city datasets: profiling people by combining
information from different systems.

Privacy protection is highlighted when depending on lo-
cation based services to end daily activities in smart cities
by users [9]. All examples mentioned above can be under
threat of attacking privacy when integrated with location
based services.

9. WAYS TO PROTECT PRIVACY

Smart cities can protect privacy by collecting only nec-
essary data, limiting access, being transparent about data
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use, and applying clear governance rules. OECD points to
measures such as ethics oversight, opt-out procedures,
and stronger data-management practices, while NIST sup-
ports privacy-aware risk management as part of smart-
city planning.

When it comes to talking about privacy protection in
smart cities, taking into account integration with location
based services, there are many protection controls that
can be explored through [10, 11, 12, 13]. The most com-
mon ways are dummies, encryption, transformation of lo-
cation information, obfuscation, and clocking regions. It is
worth mentioning that all of these ways intersect with a
common concept, which is achieving k-anonymity level. It
is worth mentioning that when location based services use
web applications, another ways of protection are required
as well as data mining techniques to deal with big data [14,
15].

10. INTRODUCTION TO AGENT-BASED SYSTEMS
SECURITY

Agent-based systems are systems made of autonomous
software agents that can observe, decide, and act on their
own. In many cases, these agents work together as a multi-
agent system to solve complex problems. Such systems are
useful because they are flexible, distributed, and able to
react quickly [16]. However, because agents can make de-
cisions and communicate with each other, security be-
comes a very important concern. A well-known survey on
multi-agent security identifies access control and trust as
key issues, while NIST’s new Al Agent Standards Initiative
highlights the need for secure and interoperable agent sys-
tems.

11. WHY SECURITY OF AGENTS IS IMPORTANT

Security is important in agent-based systems because
agents may exchange data, access tools, or perform tasks
without constant human control. If one agent is compro-
mised, it may spread false information, misuse permis-
sions, or affect the decisions of other agents. NIST notes
that Al agents must function securely on behalf of users,
especially as they become more capable and autonomous.

The security of software agents is very important in
smart cities because these agents may act automatically on
behalf of users, systems, or city authorities. In smart cities,
software agents can collect data, make decisions, com-
municate with other systems, manage services, and sup-
port applications such as traffic control, healthcare, energy
management, transportation, emergency response, and lo-
cation-based services. If these agents are not secure, at-
tackers may manipulate them, steal the data they carry,
change their decisions, or use them as a gateway to attack
smart-city infrastructure. This can lead to privacy viola-

tions, service disruption, wrong decisions, financial loss,
and even risks to public safety.

Moreover, software agents often move between differ-
ent platforms or interact with many distributed devices,
sensors, servers, and cloud systems. This makes them ex-
posed to threats such as identity spoofing, unauthorized
access, malicious code injection, data tampering, and
communication interception. Therefore, securing software
agents helps ensure authentication, confidentiality, integ-
rity, trust, and reliable decision-making. In smart cities,
where digital systems are directly connected to real-world
services, protecting software agents is essential for main-
taining citizen privacy, service continuity, and confidence
in smart-city technologies.

12. MAIN SECURITY CHALLENGES

The main security challenges include weak authentica-
tion, poor permission control, unsafe communication, and
lack of trust between agents. OWASP also warns that agen-
tic applications face new risks and need practical security
controls during design and deployment [17]. This means
developers must think about threats early, not only after
the system is built. In addition, there are a wide spectrum
of attacks that can be applied to agents-based systems
[18]. Many protection controls are developed in [19, 20],
where dummies is considered as one of the most effective
controls. It is worth mentioning that power consumption
is an important issue linked with agents, where it is ad-
dressed in some works such as [21].

13. PROTECTION METHODS

Agent-based systems can be protected through identity
verification, access control, secure communication, moni-
toring, logging, and human oversight for sensitive actions.
OWASP recommends treating outside data as untrusted
and using validation and clear boundaries before agents
act on that data. These controls reduce the chance of ma-
nipulation or unauthorized actions.

14. INTRODUCTION TO AI and DL IN SMART CIT-
IES (HEALTHCARE SECTOR AS AN EXAMPLE)

Artificial intelligence and deep learning are becoming
very important in healthcare. They are used to support di-
agnosis, medical imaging, patient monitoring, drug devel-
opment, and health-system management. WHO (world
health organisation) explains that Al can help countries
build more people-centered, equitable, and sustainable
health systems [22]. This shows that Al is no longer just a
future idea; it is already part of modern healthcare devel-
opment.

© 2026, IRJET | ImpactFactor value: 8.315

ISO 9001:2008 Certified Journal | Page554



’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 13 Issue: 06 | Jun 2026

www.irjet.net

p-ISSN: 2395-0072

15. ROLE OF DEEP LEARNING

Deep learning is a part of Al that learns patterns from
large and complex datasets. A Nature Medicine guide de-
scribes deep learning in healthcare across computer vi-
sion, natural language processing, reinforcement learning,
and other general methods. This is why deep learning is
especially useful for reading medical images, processing
clinical records, and finding hidden patterns in health data.

16. BENEFITS IN HEALTHCARE

Al and deep learning can help doctors work faster and
support better decisions. FDA (Food and Drug Administra-
tion) notes that Al-enabled medical devices are already
authorized for marketing in the United States, which
shows that Al is already being used in real healthcare
products. These tools can improve efficiency, assist diag-
nosis, and support patient care when they are properly
tested and regulated.

There are many researchers conducted in healthcare
sector that provide advanced diagnosing systems to pre-
dict diseases for the sake of protecting health of people,
such as [23, 24, 25].

17. CHALLENGES AND RISKS

Despite these benefits, Al in healthcare also creates
challenges. WHO warns that ethics, governance, and hu-
man rights must remain central in the use of Al for health.
FDA also emphasizes safety, effectiveness, and life-cycle
management for Al-enabled medical devices. This means
Al systems must be monitored carefully because
healthcare decisions directly affect human lives.

18. CONCLUSION

Smart cities depend heavily on connected technologies,
IoT devices, cloud platforms, artificial intelligence, deep
learning, location-based services, and agent-based systems
to improve the quality of life and efficiency of public ser-
vices. However, this high level of connectivity also in-
creases cybersecurity, privacy, and system-security risks.
Advanced cyber threats such as ransomware, [oT botnets,
Al-powered attacks, Advanced Persistent Threats, and at-
tacks on industrial control systems can affect not only digi-
tal systems but also real-world services such as transpor-
tation, healthcare, energy, water, and emergency response.
Therefore, cybersecurity must be considered from the de-
sign stage through strong authentication, access control,
monitoring, encryption, regular updates, network segmen-
tation, and incident response planning. In addition, priva-
cy protection is essential because smart-city applications
may collect sensitive information about citizens’ locations,
movements, activities, and service usage. Techniques such
as data minimization, anonymization, obfuscation, encryp-
tion, and clear governance policies can help reduce priva-

cy risks. Furthermore, securing software agents is im-
portant because agents may act autonomously, exchange
data, and make decisions across different smart-city sys-
tems. Overall, building a safe and trusted smart city re-
quires an integrated approach that combines cybersecuri-
ty, privacy protection, secure agent-based systems, and re-
sponsible use of Al and deep learning to ensure service
continuity, citizen safety, and public trust.
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