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Abstract — Artificial intelligence (Al) aims to contribute significantly to the sustainable development of
smart cities by transforming traditional cities into technologically advanced smart cities. The main goal of
smart cities is to improve people's daily lives by integrating technology into their routines. This work aims
to make city management more efficient and sustainable by using Al and other communication technologies
in smart cities. With these technologies, traffic flow, energy usage, environmental pollution, and other
urban problems can be managed more effectively.

Other technologies used in smart cities include sensor networks, big data analysis, Al, the internet of things
(loT), autonomous vehicles, and smart home systems. These innovations provide city managers with real-
time data and analysis to help improve the sustainability, safety, and quality of life for citizens. This work
emphasizes the potential for developing a fully functional smart city through the integration of these

technologies.
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I. INTRODUCTION

The notion of a smart grid encompasses the
transformation of the conventional electric grid,
which has historically relied on electromechanical
control mechanisms, into an electronically
controlled network. As delineated in the U.S.
Department of Energy's Smart Grid System Report
[1], the core components of smart grid systems
include field devices for information management,
control technologies, digitally based sensing,
communication technologies, and the coordination
of wvarious electric operations. In light of
contemporary  societal and  technological
advancements, the demand for smart cities has
become more pronounced than ever before.

The rapid increase in the world's population makes
it clear that existing resources are insufficient,
highlighting the necessity of smart cities. Smart city
technology will enable the most efficient and
effective use of existing energy sources. The
increasing urbanization rates around the world are

leading to inadequate infrastructure resources,
resulting in an increase in needs such as education,
health, energy, and security[2] .

Although cities cover only 3% of the Earth's
surface, they account for 70% of energy
consumption and 75% of carbon emissions,
resulting in a significant impact on the environment
[3]. Smart city applications around the world
represent a new approach to making cities livable,
workable, and sustainable. These applications aim
to use information and communication technologies
effectively to achieve clean energy and protect the
environment. The purpose of this study is to explain
the concept of smart cities that have emerged as a
result of global changes, as well as to provide
examples of such cities worldwide where public
services are provided.
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Il. DEFINITION AND GENERAL FRAMEWORK OF THE
SMART CITY CONCEPT

The concept of smart cities refers to the
development and implementation of innovative
technologies and practices to address the challenges
faced by urban areas. These challenges include but
are not limited to: population growth, environmental
pollution, resource depletion, urbanization, and
inadequate infrastructure. Smart city initiatives aim
to leverage technological advancements, such as the
Internet of Things (IoT), big data analytics, artificial
intelligence, and renewable energy, to optimize
urban services and resources.

In general, a smart city is a digital ecosystem that
integrates physical, digital, and social systems to
enhance the quality of life for citizens, improve
sustainability, and increase economic growth. A
smart city is characterized by a high level of
connectivity and interactivity between different
systems and stakeholders, including government,
citizens, and private enterprises. The key elements
of a smart city include smart governance, smart
mobility, smart environment, smart living, smart
economy, and smart people.

Smart governance refers to the use of technology
to improve the efficiency and transparency of
government  services and  decision-making
processes. Smart mobility refers to the optimization
of transportation systems to reduce traffic
congestion, increase safety, and improve
accessibility. Smart environment involves the use of
technology to monitor and manage environmental
resources, such as water, air, and waste. Smart living
refers to the integration of technology into
residential and commercial buildings to improve
energy efficiency, security, and comfort. Smart
economy involves the promotion of innovation and
entrepreneurship through the use of technology.
Smart people refer to the empowerment of citizens
through the use of technology to enhance education,
healthcare, and social services.

Cities are economic and social mechanisms
designed to meet the needs of society in terms of
living, work, and social activities. However, factors
such as population growth, global climate change,
technological advancements, longer lifespans,
resource depletion, environmental pollution, and
inadequate infrastructure make it difficult for cities
to provide quality living conditions. To overcome
these challenges and even turn them into
opportunities, the development of smart cities is

encouraged [4]. The creation of smart cities requires
the use of new technologies and geographic
information systems, which can be costly for
countries. Therefore, public-private partnerships are
needed in smart city initiatives. Public-private
partnership is a collaboration model established
between companies and governments that brings
together multiple sectors for the same goal. Through
this collaboration, smart city projects can be
managed more effectively and sustainably [5].

Different approaches are used in the planning and
monitoring of the transformation process into smart
cities. The smart city components include the
following (Fig.1): Smart governance, smart
mobility, smart environment, smart living, smart
economy, and smart people.

Smart health

government

.ﬂ Mobility/
i Wi-Fi

Fig. 1 Smart Cities and Their Components [6]

A. Communication in Smart Cities

Communication systems in smart cities are
designed to facilitate the work and operations of
citizens and public institutions. These systems use
information and communication technologies as
well as data collected from sensors and vehicles.
The collected data is processed by Al-based systems
to make it meaningful, enabling forward-looking
decisions to be made. For example, sensors can be
used to measure traffic density, and an Al-based
system can be created to regulate traffic flow. These
systems make the city more efficient, sustainable,
and livable. In addition, they facilitate
communication between citizens and public
institutions, allowing services to be provided more
quickly and effectively [7], [8].

The use of technology can provide benefits in
many areas in smart cities. For example,
information can be collected about parking spaces
using sensors and cameras, and this information can
be provided to users via smartphone applications.
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This makes it easier for citizens to find empty
parking spaces and pay parking fees. Similarly, the
durations of applications such as traffic lights can be
changed to reduce traffic density. This makes traffic
flow more regular and allows drivers to access
effective information more easily. In addition, data
collected in smart cities can be used in areas such as
air quality, energy consumption, and water
management. Al-based applications and sensors can
be used to measure air quality, and this data can
contribute to better decision-making by city
managers. Smart cities become sustainable,
efficient, and liveable through more effective use of
technology. All these applications not only save
time but also prevent significant losses in fuel and
energy savings [9].

In smart cities, communication is achieved
through various means (see fig. 2) such as:

e Internet of Things (loT) devices: loT
devices such as sensors and actuators are
used to collect and transmit data from
various systems in the city.

o Wireless networks: Wireless networks such
as Wi-Fi and cellular networks provide
connectivity for devices and systems in the
city.

e Cloud computing: Cloud computing is used
to store and process large amounts of data
generated by various systems in the city.

e Big data analytics: Big data analytics is used
to analyze the data generated by various
systems in the city to identify patterns and
trends and make informed decisions.

e Social media: Social media platforms are
used to engage with citizens and gather
feedback on various aspects of city life.

Effective communication in smart cities enables
city managers to make informed decisions, optimize
resource allocation, and improve the quality of life
for citizens. However, communication in smart
cities also poses challenges such as data security,
privacy, and interoperability. To address these
challenges, standardization and regulation of
communication technologies and protocols are
needed.

Scods®m @921 ] Bg

Fig. 2 Smart Cities communication component [10]

B. Health in Smart Cities

Healthcare is one of the key areas that can benefit
significantly from smart city technologies. Smart
cities can enable better healthcare access, improved
quality of care, and enhanced public health
outcomes through the use of technology.

One of the primary ways in which smart cities can
improve healthcare is through the use of
telemedicine. Telemedicine involves the use of
technology to deliver healthcare services remotely.
This can include virtual consultations, remote
monitoring of patients, and even remote surgeries.
Telemedicine can help improve healthcare access,
especially in rural or underserved areas, and can
reduce healthcare costs.

Smart cities can also use technology to monitor
public health outcomes and prevent the spread of
diseases. For example, sensors can be used to
monitor air quality, water quality, and other
environmental factors that can affect public health.
Big data analytics can be used to identify patterns
and trends in public health outcomes, enabling city
managers to take proactive measures to prevent the
spread of diseases.

In addition, smart cities can use technology to
encourage healthy behaviors among citizens. For
example, fitness trackers and mobile applications
can be used to encourage physical activity and
healthy eating habits. Smart city infrastructure can
also be designed to promote active transportation
such as cycling and walking.

Smart cities have the potential to significantly
improve public health outcomes by leveraging
technology to enhance healthcare access, monitor
public health outcomes, and encourage healthy
behaviors among citizens.

The integration of artificial intelligence (Al) in the
health component is the most important and
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foundational element in smart city technologies. It
is clear that smart cities will have a significant
impact in the long term, minimizing carbon
emissions and fuel consumption, improving air
quality and reducing health problems [8]. In
addition, Al-based components can be used to
monitor the health status and movements of disabled
and elderly citizens at all times, enabling
intervention in case of any potential negative
developments [8], [11].

Furthermore, Al-based lighting systems can be
used to minimize accident rates and provide
convenience for drivers during night travel. Another
improvement that can be made in smart cities is
using this component in waste storage and recycling
systems to contribute to energy production and
protect the environment from potential pollution.
This will result in cleaner cities and a healthier
society. These expected outcomes are not just inputs
to the system, but rather outputs of smart cities [9],
[12]. The Al-based health component within the
smart city architecture is shown in Fig. 3.

Fig. 3 Smart City Health Component [13] ‘

c. Citizen Component in Smart City

The Citizen Component in smart cities refers to
the involvement and engagement of citizens in the
development, implementation, and monitoring of
smart city initiatives. It emphasizes the importance
of placing citizens at the center of smart city
projects, as they are the primary users and
beneficiaries of these technologies. Citizen
participation is crucial for ensuring that smart city
initiatives address the actual needs and concerns of
citizens and that they align with local values and
culture.

The Citizen Component can take various forms,
such as participatory budgeting, crowdsourcing,
citizen science, and civic engagement platforms. It
enables citizens to collaborate with local

governments, private organizations, and other
stakeholders to co-create solutions for urban
challenges. For instance, citizens can provide
feedback on the design and implementation of smart
transportation systems, waste management, and
public services. They can also contribute to data
collection and analysis, which can inform urban
policies and decision-making processes.

The Citizen Component is essential for building
trust and accountability between citizens and their
local governments. It promotes transparency,
openness, and collaboration, which are fundamental
principles of democratic governance. By involving
citizens in smart city initiatives, cities can foster a
sense of ownership and pride among their citizens,
which can lead to more sustainable and livable
urban environments.

The individual is one of the smallest and most
important components in the smart city framework.
For these systems to be used effectively, it is
important for citizens to understand the system's
requirements and adjust their energy consumption
accordingly. This way, the efficient and effective
use of smart grids can be ensured, thereby ensuring
continuity of the system. In addition, citizens'
knowledge of these systems enables them to make
informed consumption decisions, which contributes
to the efficient use of natural resources and the
protection of the environment. Smart grids allow for
more efficient planning of power plant and line
loads by making electricity demand predictable.
This way, with consumers' conscious consumption
habits, energy demand can be distributed more
evenly, preventing overburdening of energy
systems. In addition, conscious consumption, along
with reduced electricity imports, contributes to the
country's economy and reduces energy costs. Thus,
smart grids offer an environmentally friendly
approach by increasing energy efficiency while
providing economic benefits and playing an
important role in countries' energy security. Another
contribution of this component is that it significantly
facilitates the lives of individuals in need of support
[9], [11], [14]. The citizen component in the smart
city system (Fig. 4).
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Fig. 4 Citizen Component in Smart City [15]

D. Smart City Management Component

The Smart City Management Component is vital
for managing a city's infrastructure, services, and
resources. It uses real-time data from various
sensors and devices to optimize energy
consumption, traffic flow, waste management, and
public safety. The component also includes
advanced analytics and decision-making tools to
help officials make informed decisions about
resource allocation and service provision.

The Smart City Management Component
monitors and controls critical city systems such as
water supply, transportation, and public safety. It
can quickly identify and address potential problems
using sensors, cameras, and other monitoring
devices. Additionally, it provides residents with
real-time information about the city's services and
resources, enabling them to make informed
decisions.

Another important function of the Smart City
Management Component is to support collaboration
among city departments and stakeholders. The

component  facilitates  communication  and
information sharing among different departments,
promoting  transparency and  community
engagement.

For a city to be considered a smart city, all
components must work together seamlessly. The
management system must interpret, and process
data collected by other smart components and
propose solutions for problems in the city. Effective
data management is crucial for smart cities, which
continuously collect data through sensors and smart
devices. The data management system must ensure
data is collected, stored, analyzed, and used
correctly.

Combining the data management system with Al
systems can make smart city management easier and
more efficient. The Smart City Management
Component is an integral part of the smart city
architecture, and its successful implementation is
key to achieving the full potential of a smart city
system [9], [11], [16], [17].

Overall, the Smart City Management Component
plays a crucial role in optimizing a city's
infrastructure, services, and resources, leading to
improved quality of life, increased economic
competitiveness, and reduced environmental
impact.
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Fig. 5 Smart City Management Component [18]

E. Transportation Component in Smart Cities

The Transportation Component in Smart Cities
refers to the use of advanced technologies and
intelligent systems to optimize the mobility and
transportation infrastructure of a city. This
component encompasses a wide range of systems
and services, including public transportation,
private transportation, and urban logistics. Its goal
is to enhance the efficiency and effectiveness of
transportation  systems while reducing their
environmental impact.

The Transportation Component in Smart Cities
uses real-time data and advanced analytics to
optimize traffic flow and reduce congestion. This
includes the use of smart traffic management
systems that adjust traffic signals in real-time based
on traffic patterns, as well as dynamic routing
systems that help drivers avoid congested areas.
Additionally, the component promotes the use of
sustainable transportation modes, such as electric
vehicles, bicycles, and public transportation, to
reduce greenhouse gas emissions and improve air
quality.
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The Transportation Component in Smart Cities
also includes advanced logistics systems that
optimize the movement of goods and services
within a city. This includes the use of intelligent
transportation systems that track the location and
movement of goods and optimize delivery routes.
By reducing the time and distance required to
transport goods, these systems help reduce traffic
congestion and improve the overall efficiency of the
transportation system.

Another crucial aspect of the Transportation
Component in Smart Cities is the integration of
different transportation modes and services. This
includes the use of integrated mobility platforms
that allow users to access different transportation
services, such as public transportation, car-sharing,
and bike-sharing, through a single platform. By
promoting the use of integrated mobility platforms,
the component aims to make transportation more
seamless, convenient, and accessible to all.

Overall, the Transportation Component in Smart
Cities plays a vital role in optimizing mobility and
transportation infrastructure, reducing congestion,
and improving the overall quality of life for
residents. By leveraging advanced technologies and
intelligent systems, the component enables cities to
create more sustainable and efficient transportation
systems that benefit both the environment and the
economy.

The transportation component is crucial for smart
cities. Long travel times and the psychological
effects of traffic congestion pose significant
problems for people. Therefore, coordinated roads,
smooth traffic flow, and easy parking are what
everyone demands. All of these issues can be
addressed through smart systems and applications.
Mobiles and sensors can work in coordination with
an Al-managed system that regulates traffic light
times based on traffic density and provides
emergency coordination. An Al-based
transportation system can work with real-time
inputs from traffic teams to keep drivers informed
about road conditions. As a result, drivers can plan
their routes more efficiently and save time. All of
these innovations will contribute to energy savings
by reducing fuel consumption [9], [19].

In situations where it is not possible to build new
roads or add lanes, it is possible to make cars and
roads smarter using roadside sensors and global
positioning systems. This approach also involves
lower investment costs. With these technologies,

drivers can travel more safely and efficiently during
their journeys. In addition, intelligent navigation
systems allow drivers to choose routes based on
traffic density. The use of these technologies will
not only improve traffic flow but also help reduce
traffic accidents. Therefore, the use of these
technologies where building new roads is not
possible will contribute to making transportation
networks more efficient and safer. Smart city
transportation component (Fig. 6) [9][20]
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Fig. 6 Transportation Component in Smart Cities [21]

F. Energy Component in Smart Cities

The Energy Component in Smart Cities refers to
the use of advanced technologies and systems to
optimize the generation, distribution, and
consumption of energy in a city. This component
encompasses a wide range of systems and services,
including smart grid systems, renewable energy
sources, energy-efficient buildings, and energy
management systems.

The Energy Component in Smart Cities leverages
real-time data and advanced analytics to optimize
energy consumption and reduce waste. Smart grid
systems allow for the efficient distribution of
energy, while renewable energy sources such as
solar and wind power help reduce greenhouse gas
emissions and improve air quality.

In addition, the Energy Component promotes the
use of energy-efficient buildings, which are
designed to reduce energy consumption and waste
through the use of smart lighting, heating, and
cooling systems. Energy management systems help
monitor and control energy usage in buildings and
infrastructure, further reducing energy waste and
costs.

The integration of different energy sources and
systems is another crucial aspect of the Energy
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Component in Smart Cities. By utilizing a mix of
energy sources and storage solutions, cities can
achieve greater energy independence and reliability,
while also reducing their environmental impact.

Overall, the Energy Component in Smart Cities
plays a vital role in creating more sustainable and
efficient energy systems that benefit both the
environment and the economy. By leveraging
advanced technologies and intelligent systems, the
component enables cities to reduce their energy
consumption and waste, while also promoting the
use of renewable energy sources and energy-
efficient infrastructure. [9], [19], [22].

Fig. 7 Energy Component in Smart Cities [23]

G. Infrastructure Component in Smart Cities

The Infrastructure Component in Smart Cities is
the physical systems and facilities that support daily
operations and services. Advanced technologies and
intelligent  systems optimize the use and
maintenance of city assets, including transportation,
utilities, buildings, and public spaces. Smart grids,
waste management systems, and sustainable
practices reduce waste, improve efficiency, and
promote environmental sustainability. Sensors and
IoT devices monitor and manage physical assets,
enhancing decision-making and improving service
delivery. The Infrastructure Component creates a
sustainable and resilient city, benefiting both the
environment and the economy. Wide tunnels and
separated lines reduce problems, and an Al-powered
system provides optimal and economical routes for
infrastructure systems. The component also
minimizes traffic disruptions and accidents using
functional lighting systems and data feeds [9], [12],
[24] The Infrastructure Component in Smart Cities
refers to the physical systems and facilities that
support the city's daily operations and services. It

utilizes advanced technologies and intelligent
systems to optimize the use and maintenance of the
city's physical assets, including transportation,
utilities, buildings, and public spaces. For instance,
smart grids can manage and monitor energy
consumption in real-time, reducing waste and
improving efficiency, while waste management
systems can optimize collection and processing,
reducing environmental impact and improving
sanitation.

Sensors and loT devices are used to monitor air
quality, water quality, and traffic flow to improve
public health and safety. Open data and analytics are
also used to enhance decision-making and improve
service delivery. By leveraging these technologies,
the Infrastructure Component creates a sustainable
and resilient city that benefits both the environment
and the economy.

Coordinated infrastructure and wide corridors in
smart cities help minimize problems that can occur
during excavation for water and electricity lines,
reducing material losses from failures. An Al-
powered system that uses the map of all
infrastructure systems in the city can provide the
most optimal and economical route. The component
ensures the aesthetics of the city and minimizes
traffic disruptions and accidents through functional
lighting systems that use data feeds [25].
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Fig. 8 Infrastructure Component in Smart Cities [26]

H. Building Component in Smart Cities

The Building Component in Smart Cities
encompasses the technological systems used for the
safety, energy efficiency, and comfort of buildings
in the city. This component relates to the sensors,
smart devices, and other technologies used in the
design and operation of smart buildings. It offers
numerous innovative solutions to save energy,
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reduce carbon footprint, and improve people's
quality of life.

The Building Component is a significant
contributor to increasing energy efficiency in smart
cities. Smart buildings are equipped with the
necessary sensors, data analysis, and automation
systems to provide energy efficiency. This
component also enables the control of heating,
cooling, lighting, and other devices in homes
through smart devices. This saves energy and
reduces energy bills.

The Building Component is also designed to
improve the comfort of people living in buildings.
Smart systems manage ventilation, lighting, and
water consumption in buildings, providing energy
efficiency and comfort. Additionally, smart security
systems are used to enhance safety. These systems
ensure the safety of buildings and their surroundings
using video monitoring, motion sensors, and other
technologies.

Another essential feature of smart buildings is
their promotion of sustainable materials. The
Building Component focuses on the use and
recycling of sustainable materials, reducing
resource consumption and waste.

In conclusion, the Building Component plays a
crucial role in promoting a sustainable lifestyle in
smart cities. It offers numerous innovative solutions
such as energy saving, carbon footprint reduction,
and improved comfort. The technologies used in the
design and operation of smart buildings hold a
significant place in the future of smart cities [27].

Fig. 9 Building Component in Smart Cities [28]

I11. RESULTS

From the perspective of the future of smart cities,
artificial ~ intelligence and  communication
technologies play a significant role. These
technologies offer great opportunities for the
sustainability, safety, efficiency, and livability of

cities. The artificial intelligence technologies used
in smart cities can be used in many areas, such as
managing traffic flow, optimizing energy
consumption, monitoring environmental factors,
and even managing water resources by analyzing all
data within the city's systems. Additionally, through
artificial intelligence, services in cities can be better
planned and managed.

Communication technologies allow devices in
smart cities to communicate with each other and
with central systems. This increases coordination
between devices in cities, allows data to be collected
and processed more quickly, and enables cities to be
better managed.

IV.CONCLUSION

Artificial intelligence and communication
technologies have a significant role in the future of
smart cities, as they provide immense potential to
enhance sustainability, safety, efficiency, and
livability. Through the ability to analyze vast
amounts of data, these technologies can be utilized
to manage traffic flow, optimize energy
consumption, monitor environmental factors, and
improve water resource management, among other
benefits. Communication technologies enable
devices and systems to communicate, resulting in
improved coordination, faster data processing, and
better city management. However, it is crucial to
consider issues of data privacy, security, and
transparency when implementing these
technologies to ensure ethical and effective usage.
With careful planning and implementation, artificial
intelligence and communication technologies have
the potential to revolutionize urban areas and create
a more sustainable, safe, efficient, and liveable
future for all.

REFERENCES

[1] V.P. Golov, A. A. Martirosyan, I. A. Moskvin, and D.
N. Kormilitsyn, “Using controlled electric-power lines
with controlled series compensation in smart-grid
networks,” Russian Electrical Engineering, vol. 88, no.

2, pp. 81-86, Feb. 2017, doi:
10.3103/S1068371217020031/METRICS.
[2] “IEEE Xplore Full-Text PDF:”

https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnum
ber=7990214 (accessed Apr. 03, 2023).

[3] “Cities must reduce their carbon footprint | World
Economic Forum.”
https://www.weforum.org/agenda/2020/01/smart-and-
the-city-working-title/ (accessed Apr. 02, 2023).

324



[4]

(5]

6]

[7]

(8]

[0l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

L. Hudson and G. Kortuem, “A Tale of Evaluation and
Reporting in UK Smart Cities.” [Online]. Available:
https://www.researchgate.net/publication/301342822
A. S. Budiarto, Indriastjario, and A. B. Sardjono, “The
Urban Heritage of Masjid Sunan Ampel Surabaya,
toward the Intelligent Urbanism Development,”
Procedia Soc Behav Sci, vol. 227, pp. 601-608, Jul.
2016, doi: 10.1016/j.sbspro.2016.06.121.

“Smart City - Elements, Features, Technology and Govt.
Approach.”  https://constrofacilitator.com/smart-City-
elements-features-technology-and-govt-approach/
(accessed Apr. 02, 2023).

M. Tektas, A. Akbas, V. Topuz, M. Universitesi, and T.
B. Myo, “YAPAY ZEKA TEKNIKLERININ TRAFIiK
KONTROLUNDE KULLANILMASI UZERINE BIR
INCELEME.”

M. B. Pektekin and A. Kaygusuz, “Yapay Zeka, Akilli
Sehirler ve Kalkinma,” in 2019 International Conference
on Artificial Intelligence and Data Processing
Symposium, IDAP 2019, Institute of Electrical and
Electronics Engineers Inc., Sep. 2019. doi:
10.1109/IDAP.2019.8875869.

M. B. Pektekin and A. Kaygusuz, “Yapay Zeka, Akilli
Sehirler ve Kalkinma,” in 2019 International Conference
on Artificial Intelligence and Data Processing
Symposium, IDAP 2019, Institute of Electrical and
Electronics Engineers Inc., Sep. 2019. doi:
10.1109/IDAP.2019.8875869.

“FlexNet Redefining Smart City Communications.”
https://www.wateronline.com/doc/flexnet-redefining-
smart-city-communications-0001 (accessed Apr. 02,
2023).

Y. Biligim, S. Dergisi, G. E. Izmir, D. Universitesi, S. Ve
Bolge, and P. Boliimii, “Erdogan G. AKILLI KENT
GOSTERGELERI VE STRATEJILERI”, [Online].
Available: http://dergipark.gov.tr/ybs

O. Sayisal et al., “Akilli Ulagim Sistemleri Algoritma
Duyurular Matematik MATLAB MS Project.”

F. Alshehri and G. Muhammad, “A Comprehensive
Survey of the Internet of Things (IoT) and Al-Based
Smart Healthcare,” IEEE Access, vol. 9, pp. 3660-3678,
2021, doi: 10.1109/ACCESS.2020.3047960.

Y. Miih Liitfi Elvan Dog Fatih Terzi, M. Y. Ocakg1 Erdal
Kayapimar Y Miih Selguk Ozdil Arzu Tekir Berrin Benli,
M. Y. Gezer Mimar Miicella Dogan A Zerrin Yilmaz
Duygu Erten Hayri Baragli Sermin Onaygil, B.
Biiyiikkinaci, O. Giiler, and M. Berker Yurtseven Ayfer
Erken Kadir Giiler, “AKILLI SEHIRLER.” [Online].
Available: www.ituvakif.org.tr

“Citizens as Pilots of Smart Cities | NordForsk.”
https://www.nordforsk.org/projects/citizens-pilots-
smart-cities (accessed Apr. 02, 2023).

“AKILLI SEHIR ESENLER iLE HERKES ZENGIN
OLUYOR! esenler.bel.tr/haberler/genel/akilli-sehir-
esenler-ile-herkes-zengin-oluyor.”

A. Niyazi and ##* 0., “Kamusal Nitelikli Ozel Mallarmn
Sunumunda Akilli  Sehirler Olgusu: Akilli  Sehir
Uygulamalarinda Kiiresel Degisimler +* Canset
KARAYILMAZ =+ The Case of Smart Cities in The
Presentation of Public Qualified Private Goods: Global

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

325

Changes in Smart
Available: www.un.org
“Smart City Ecosystem | NMB Technologies.”
https://nmbtc.com/smart-city-ecosystem/ (accessed Apr.
02, 2023).

“6. ULUSAL AYDINLATMA KONGRESI - PDF Free
Download.” https://docplayer.biz.tr/11284880-6-ulusal-
aydinlatma-kongresi.html (accessed Apr. 03, 2023).
“[PDF] 6. ULUSAL AYDINLATMA KONGRESI -
Free Download PDF.” https://silo.tips/download/6-
ulusal-aydinlatma-kongres (accessed Apr. 02, 2023).
“Smart Mobility Solutions: Solving Challenges for
Smart Cities | Intellias Blog.”
https://intellias.com/intelligent-mobility-how-
technology-is-solving-challenges-for-smart-cities/
(accessed Apr. 02, 2023).

L. A. Hurtado, P. H. Nguyen, and W. L. Kling, “Agent-
based control for building energy management in the
smart grid framework,” in IEEE PES Innovative Smart
Grid Technologies Conference Europe, IEEE Computer
Society, Jan. 2015. doi:
10.1109/1SGTEurope.2014.7028937.

“Smart city concept and Smart energy - Stock Illustration
[29892446] - PIXTA.”
https://www.pixtastock.com/illustration/29892446
(accessed Apr. 02, 2023).

A. Steinacker, “Infill Development And Affordable
Housing,”
http://dx.doi.org/10.1177/1078087402250357, vol. 38,
no. 4, pp. 492-509, Mar. 2003, doi:
10.1177/1078087402250357.

B. Ezenci, “Imar Planlarinin Hazirlanma Siireci ve
Peyzaj Mimarligi Disiplini Agisindan Karsilagilan
Sorunlar”.

“Simple Vector Infographic for Smart City Infrastructure
with Icons and Place for Your Content Stock Vector -
Illustration  of  element,  city: 131163673.”
https://www.dreamstime.com/simple-vector-
infographic-smart-city-infrastructure-icons-place-your-
content-isolated-light-background-image131163673
(accessed Apr. 02, 2023).

“Akallt Sehirlere Diinyadan Ornekler.”
https://www.ekoyapidergisi.org/akilli-sehirlere-
dunyadan-ornekler (accessed Apr. 03, 2023).
“What Is a Smart Building? -
https://www.cisco.com/c/en/us/solutions/smart-
building/what-is-a-smart-building.html (accessed Apr.
02, 2023).

City Applications.” [Online].

Cisco.”



