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SMART CITIES
a smart city is an urban area that uses different types of 

electronic internet of things sensors to collect data and then 
uses information from that data to efficiently manage 

assets, resources, and services… 
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Smart city…?
ü In recent years, the use of the concept of smart city has started to 

spread rapidly all over the world and has positively affected the 
development strategy of many metropolises and big cities...

ü Urbanization and the increase in the population in cities have led to 
an increase in the problems that arise in the city…

ü New planning approaches have emerged for minimizing the negative 
effects of urbanization on nature and people, reducing the population 
and urbanization tendency, and for more efficient and liveable cities.

ü Local governments, private companies, non-governmental 
organizations and citizens have adopted the smart city approach in 
order to increase the quality of life, provide better living conditions 
and create a safer environment…
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Smart city…?
ü The concept of the city where public services, objects in the city 

and citizens are connected to each other with a perfect 
connection, which makes city life significantly easier in the 21st 
century, is called Smart City.

ü They are cities where high technologies such as ICT (Information 
and Communication Technologies) and the Internet of Things 
(IoT) are used in order to increase the quality of life, ensure social 
inclusion, ensure citizen participation and improve the quality of 
the environment in order to benefit the citizens in a defined area.

ü In smart city approaches, two important qualities are emphasized 
within the framework of the main themes of effective public 
services and efficient city systems…
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Smart city…?
According to the U.S. Department of Energy's Bureau of Scientific and 
Technical Information, Smart city is: 

ü Roads, bridges, tunnels, rail systems, airports, ports, 
communication networks, water and energy sources, even major 
buildings are all cities where critical infrastructure conditions of the 
city are monitored and managed integrated, resource use is 
optimized, preventive protection measures are planned, security 
elements are monitored and service to citizens is maximized...

Smart cities, according to IBM, one of the technology leaders: 

ü They are cities where important data are collected, analysed and 
integrated in the city using the Internet of Things and cloud 
computing technologies... 
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Smart city…?
According to the International Standards Institute (ISO), smart city: 

ü is a new concept and a new model in which a new generation of 
information communication technologies such as internet of 
things, cloud computing, big data and integrated geographic 
information systems are applied to facilitate the planning, 
management, construction and intelligent services of the city…

According to ISO, the main goal of smart city formations: 

ü Ensuring and maintaining the ease of public services, the 
sensitivity of the city administration, the livability of the city, the 
suitability of infrastructures and network security for a long time…

ü As a result; smart cities can be defined as effective and efficient 
use of limited natural and financial resources, IT, internet of 
things, big data and cloud computing technologies and the 
participation of citizens in order to meet many problems and 
demands caused by rapid population growth.
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What is a smart city…?
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Actions for smart cities in Türkiye…?
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Actions for smart cities in Türkiye…?
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Actions for smart cities in Türkiye…?
Smart City concept within 
the scope of 2020-2023 
National Smart Cities 
Strategy and Action Plan: 

ü «More liveable and 
sustainable cities that are 
implemented through 
collaboration between 
stakeholders, that use 
new technologies and 
innovative approaches, 
that are justified based on 
data and expertise, and 
that produce solutions 
that add value to life by 
anticipating future 
problems and needs»

is defined as. 

https://www.akillisehirler.gov.tr
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Actions for smart cities in Türkiye…?

a) Preparing a city-specific smart city strategy and 
roadmap in line with the needs of each city,

b) Creating a smart city index by using the smart 
city maturity assessment model prepared by 
the Ministry of Environment and Urbanization,

c) Developing and effectively planning, realizing 
and disseminating smart city projects with high 
public value,

d) A holistic and planned investment environment 
will be provided for the effective and efficient 
use of resources in smart city investments, and 
a financially encouraging and facilitating 
environment will be created...

https://www.akillisehirler.gov.tr

Within the scope of 2020-2023 National 
Smart Cities Strategy and Action Plan
PURPOSE;
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Smart city components…
q The basis of the smart city approach is the 

creation of human, social capital and 
Information and Communication 
Technologies (ICT) infrastructure and linking 
these elements with each other.

q With the smart city approach, it is aimed to 
provide sustainable economic development 
and better quality of life.

q smart city; It can be examined in 6 basic 
components: Smart Economy, Smart Society, 
Smart Mobility, Smart Governance, Smart 
Environment and Smart Life …

q Considering these basic components, cities 
that include citizens who are determined for 
the future, independent and with high 
awareness in the ideal of being a smart city 
are defined as Smart Cities.

🔴Smart Economy

🔴Smart Society

🔴Smart Mobility

🔴Smart Governance

🔴Smart Environment

🔴Smart Life
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Smart city components: (1) Smart Economy…

q With the Smart Economy component, it is 
expressed that online commerce and 
online businesses develop, productivity 
increases, production is made and services 
are provided using ICT and advanced 
technologies, and innovative products, 
services and business models are 
developed based on ICT.

q Along with the smart economy, smart 
ecosystems (Digital businesses and 
entrepreneurship) are being established.

q Smart Economy also requires the provision 
of physical and virtual product, service and 
information flow, together with the 
interconnectedness of the parties in the 
national and global sense. 

316

© PROF. DR. TAHSİN YOMRALIOĞLU   | tahsin@itu.edu.tr  |   www.tahsinhoca.net   | www.geomatik.itu.edu.tr

Smart city components: (2) Smart Society…

q In the smart city approach, individuals who 
are aware of ICT technologies, can use 
these technologies and have access to 
education, training, human resources and 
capacity management are characterized 
with the Smart Society component.

q It is aimed to create an inclusive society 
with the encouragement of innovation and 
the development of creativity.

q In this component, at the same time, 
people and communities are considered as 
individuals who can enter data with 
participatory systems, use data, can be 
personalized, and can play an active role in 
the creation of products and services that 
contribute to the decision-making process.
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Smart city components: (3) Smart Mobility…
q With the Smart Mobility component, a mobility 

system in which transportation and 
transportation systems are equipped with ICT 
technologies and all data is integrated is 
defined.

q Smart Mobility is defined as the realization of 
transport activities using one or more means of 
transport, including tram, bus, train, metro, car, 
bicycle and pedestrian, in a safe and connected 
way.

q Information that citizens may need regarding 
mobility should be shared with citizens in real 
time.

q With smart mobility, time is saved, savings can 
be made and CO2 emissions can be reduced. 
Transportation network managers can improve 
transportation services with the feedback from 
citizens.
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Smart city components: (4) Smart Governance…
q Intelligent governance is defined as the provision 

of management, public services and interaction in 
the city using an integrated system (e-
government) of ICT technologies.

q It is aimed that the public, private institutions, non-
governmental organizations and state institutions 
can communicate and meet their needs in line 
with their needs.

q Intelligent governance should ensure that state 
institutions, private institutions and non-
governmental organizations and all other 
stakeholders should cooperate for the purposes of 
the smart city approach.

q Transparency, dissemination of the use of ICT and 
open data and involving the public in the decision-
making process by using e-government systems 
are among the aims of the smart city approach.
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Smart city components: (5) Smart Environment…

q The environment where sustainable energy 
sources are used, ICT technologies 
integrated, grid systems, pollution control 
and inspection, buildings and facilities are 
restored, green buildings, green city 
planning and energy is used efficiently are 
described as Smart Environment.

q In addition, it is necessary to monitor and 
evaluate the street lighting system, solid 
waste management facility, drainage 
system and water supply systems in the 
city and to minimize the use of resources.

q Improving water quality and reducing 
pollution can be shared as good examples.
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Smart city components: (6) Smart Living…
q Smart life is the way of life, behavior 

and consumption in which ICT 
technologies are used effectively.

q At the same time, smart life is to live 
in a healthy and safe city in a city 
that is culturally dynamic, has 
various cultural opportunities, and 
has quality housing opportunities.

q It is aimed to have a high level of 
social cohesion and social capital.
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Performance measurement of smart cities ..?
the 

performance of 
smart cities are 
evaluated using 

the basic 
components of 

smart cities 
and evaluation 

factors for 
each 

component .

Smart Economy performance indicators; innovative spirit, 
entrepreneurship, productivity, flexibility of the labour market, 
international compatibility, economic image and brands.

Smart Society indicators; qualification level, propensity for 
lifelong learning, social and ethnic diversity, flexibility/creativity, 
public participation, cosmopolitanism and open-mindedness.

Smart Governance performance indicators; public participation 
in decision-making, public and social services, transparency, 
political strategies & perspectives

Smart Mobility performance indicators; national and 
international accessibility, availability of ICT infrastructure, 
sustainable, innovative and safe transportation systems

Smart Environment (Natural resources) performance indicators; 
attractiveness of natural conditions, pollution, environmental 
protection and sustainable resource management

Smart Living (Quality of Life) indicators; cultural services, health 
conditions, safety of the individual, quality of accommodation, 
educational opportunities, tourist attraction and social cohesion.
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Smart city wheel…?
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ICT technologies and infrastructure used in smart cities 
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ICT technologies and infrastructure used in smart cities

OPEN DATA 
Data that can be accessed and used freely (without legal, 
financial, technical barriers) by anyone without being 
subject to any copyright, patent or other control 
mechanisms is defined as open data.
🔵 Basically, open data means data that can be freely 

accessed, processed, used, modified and shared again 
by third parties.

🔵 Basic conditions of open data; It should be free and 
unrestricted, accessible anytime and anywhere, ensure 
global participation, be human-understandable and 
machine-readable, and comply with open data 
standards.

🔵 Open data is data that can be accessed, used and 
shared free of charge by anyone. Instant traffic data, 
instant public transport time data, training data and all 
other statistics can be given as examples of open data.
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ICT technologies and infrastructure used in smart cities

OPEN DATA
Accessibility of open data is one of the most fundamental points in 
the development and improvement of smart cities.
The types of open data that must be shared in the open 
government structure are as follows;

Ø Data about companies
Ø Crime and justice statistics
Ø observation data
Ø Training data
Ø Finance and contract data
Ø Location/location data
Ø Global development data
Ø Health data
Ø Science and research data
Ø Statistics
Ø Social mobility and development data
Ø Data on accountability and democracy
Ø Transportation and infrastructure data
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Urban Data Platform, developed by 
the European Commission, is an 
open data sharing platform that 
enables comparison and analysis. 
Thanks to this platform, many data 
belonging to European Union 
countries can be visualized and 
compared regionally and nationally ...

https://urban.jrc.ec.europa.eu/#/en
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ICT technologies and infrastructure used in smart cities

ü With the Smart Beyoğlu application, 
this information is made available 
to the citizens, together with the 
barcode application in thirty 
thousand buildings and nineteen 
thousand workplaces in Beyoğlu.

ü Each business can be inspected 
with the barcode it owns, and the 
citizen can query the information of 
the business with this barcode.

ü At the same time, citizens can use 
the application to inquire about 
cleaning, eating and drinking, 
municipal services, 
accommodation and other options 
through the application and get 
information.

EXAMPLE: Smart Beyoğlu
Smart Beyoğlu application is a mobile application 
that collects all transactions in Beyoğlu 
Municipality's system on a single platform.
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ICT technologies and infrastructure used in 
BIG DATA
Today, data, like human and financial 
resources, has become an important 
resource that affects the economy and our 
society. Data mining has gained great 
importance…
🔵 According to IBM's calculations, 2.5 

quintillion bytes of data are produced 
every day.

🔵 90% of the data available today has been 
produced in the last two years. We can 
include spatial, statistical, weather, 
transportation, energy consumption, 
health data and social media posts in this 
generated data.

🔵 Trying to make sense of this high volume 
of data produced has led to the 
development of innovative technologies 
and analysis tools.
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ICT technologies and infrastructure used in 
CLOUD COMPUTING
Cloud computing can be defined as a model 
where users access various information services 
such as computing, storage and applications 
over the internet without knowing where they 
store this information, on which servers these 
applications run and how they are technically 
configured.
🟠 Because the cloud is often used as a 

metaphor to represent the internet, this 
computing model is called cloud computing.

🟠 Thanks to the cloud computing model, the 
capacities of computers have been used 
more effectively by using scalable hardware 
and software, and users can implement 
information technology applications faster 
and at lower costs.
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ICT technologies and infrastructure used in 
INTERNET OF THINGS AND SENSORS
(IoT - INTERNET OF THINGS)
Internet of Things (IoT) concept has emerged 
as objects on a network communicate with 
each other and trigger movements based on 
this communication .
🟣 Information is shared between objects to 

develop a common operating picture, 
together with their sensors, actuators and 
seamless connectivity.

🟣 Recently, with the development of 
technologies such as RFID tags, embedded 
sensors and actuators, the Internet of 
Things has become a technology that will 
transform today's Internet into the Internet 
of the future by taking a step from its initial 
period.

According to the 
estimates of 

International Data 
Corporation (IDC), 
there are 9 billion 

connected devices 
today and this 

number is expected 
to reach 212 billion 
by the end of 2020.
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ICT technologies and infrastructure used in smart cities 
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ICT technologies and infrastructure used in 
NETWORK AND CONNECTION TECHNOLOGIES
Radio Frequency Identification (RFID) is the technology that allows 
microchips to communicate over a wireless network. Objects can be 
identified automatically with RFID tags attached to the objects.

Wireless Sensor Network (WSN) Today, it is possible to use remote 
sensing applications in low voltage integrated circuit and wireless 
network technologies. Thus, their networks, which contain a large 
number of smart sensors together , collect data in various 
environments, process this data, analyze it and share meaningful 
information.
WiFi - Wireless Networking; Although it is a rapidly developing 
technology, it enables flexibility and mobility in communication. Wifi is 
a technology in which broadband and high-speed internet connection 
is offered in accordance with the wireless network protocol, provided 
that the users connect to the access points.
4G LTE -5G; It is a technology used to describe the 4G-5G wireless 
network connection. 4G offers all kinds of network services at any 
time, anywhere, at a single point, with completely IP-based, wired or 
wireless computer, communication technologies and service quality 
and high security in indoor and outdoor environments. 5G is the 
technology that can accommodate 100 billion devices and makes it 
possible to transfer 10 Gigabits per second data transfer with low 
latency.
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Problems and expectations...

🔷 How will decision makers 
set goals for sustainable 
Smart Cities and measure 
progress?

🔷 How can cities provide 
shared understanding to 
create a Smart City vision?

🔷 How will data be collected 
and how will this data be 
shared by different 
infrastructures and 
services?

🔷 National and international 
standards for sustainable 
smart cities?

The ecosystem in which public services are offered to 
citizens, information is shared between different systems in 
the city, and this information is analyzed and resources are 
used effectively is called a smart city ecosystem .
Smart city ecosystems primarily need different standards at 
various levels, and these standards are priority for the 
system in the process of transition to smart city.
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Problems and expectations...
🔷 Institutional and collaboration challenges: Relevant departments of 

public institutions work in isolation or out of coordination with each 
other. It is difficult to combine different institutions and to implement 
common standards, protocols and procedures. Adding to this 
challenge, IT systems used in various management departments lack 
interoperability.

🔷 Spatial Data Sharing: Lack of standards and legislative barriers play a 
critical role in the sharing of spatial data produced by public 
institutions, private sector actors and universities.

🔷 Systems Interoperability: After the completion of the planning work 
for the smart city technology categories, it is necessary to make 
plans for the development of the internet of things (IoT), fiber optic 
and wireless networks and data centers throughout the region.

🔷 Insufficient Financial Resources: Technology development 
companies generally make their investments project-oriented, not 
R&D-oriented. In addition, since these investments are profit-oriented, 
the benefit of the city cannot be the primary factor.
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Relationship between GIS and Smart Cities ...
Ø Smart cities from a GIS perspective; It is defined as the complete 

integration of the digital city, the internet of things and cloud 
computing technologies.

Ø Together with the internet of things and the ubiquitous sensor 
network, they form a 3D spatial framework (geospatial framework) for 
real-time detection, measurement and data sharing.

Ø With cloud computing technology, patterns are discovered by making data 
mining and analysis from high and complex calculations. Thanks to these 
patterns, it is possible to monitor, control and feedback the city administration 
and public services with the data received from the physical city.

Ø Spatial data and other spatial information must be accessible and usable by 
local governments, citizens and businesses. In the context of the city, spatial-
temporal data needs to be collected, kept up to date, analysed, presented and 
communicated. At the same time, the data obtained from all these data should 
be processed and used in the management of the city and in the decision-
making process.
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Relationship between GIS and Smart Cities ...

CBS 
KENTBİS

GIS
• Software
• Hardware
• Data
• People
• Methods

2C/ 
IoT

• İletişim 
(Communication)

• Entegrasyon 
(Connectivity)

Smart 
City

GIS
=+
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Relationship between GIS and Smart Cities ...
A smart city is first and foremost a spatially efficient city. 
Spatial and GIS constitute an important frame of reference 
in transferring the physical city to the virtual environment.

In terms of geomatics, the main issues to be addressed in 
the transition to Smart Cities are:

🌍 Georeferencing,

🌍 3D spatial-temporal modeling,

🌍 GPS integration,

🌍Mobile, Remote Sensing and GIS platforms,

🌍 Sensors that spread everywhere and the communication 
infrastructure that these sensors can communicate 
with,

🌍 Availability of map services (WFS, WCS) to the end user 
on the cloud platform…

Must be examined…
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The Base of Smart Cities: Spatial data
Ø Spatial data forms the basis of every smart city project.
Ø There is a place where the objects in the city and all the actions that 

take place take place, and only when one knows where the objects 
in the city and where the actions take place can connections be 
created that make cities smart.

Ø It constitutes the source of the spatial data, mainly the zip code of 
the city dwellers, the GPS coordinates of the mobile devices, the 
data of the urban furniture and the data provided by the sensors 
placed in the smart cities.

Ø Space-based data and information in Smart City projects come 
from various sources. Basic geographic data is obtained from the 
country's national map provider (HGM, TUCBS..). Data pertaining to 
immovables are obtained from TKGM . Cities can easily add their 
data from sources such as election or property tax records. Aerial 
photographs can also often be added as an additional level of 
detail.

Ø How all this data can be brought together on a single platform is 
the most important challenge of smart cities.
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The Base of Smart Cities: Spatial data
Data Quality and Sharing

Ø Evaluation, processing and updating of spatial data is one of the 
basic principles for smart city projects.

Ø Since Smart Cities collect and share spatial data from 
transportation systems, electricity networks and emergency 
services on a common platform, the accuracy and reliability of the 
data is of great importance.

Ø Since Smart City projects are a concept involving many 
stakeholders, transportation services, healthcare services, private 
companies and citizens should have access to the same dataset.
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The Base of Smart Cities: Smart BUILDINGS…
SMART BUILDINGS: Buildings, which are indispensable for cities, play an 
important role in the concept of Sustainable Smart City in terms of improving 
the quality of life of city residents and providing a safe living space for city 
residents.

q Buildings are one of the most important factors that cause the release of 
greenhouse gases in cities to nature. Buildings account for 36% of total 
energy use and 65% of total electricity consumption in the United States. 
30% of the total greenhouse gas released to nature is emitted from 
buildings.

q Smart building solutions increase energy efficiency in buildings and 
contribute to the efficient use of resources by using real-time information to 
ensure the efficient and controlled use of energy used in buildings.

q Smart building solutions can be applied not only to newly constructed 
buildings, but also to previously constructed buildings. With smart building 
solutions, energy efficiency in buildings can be achieved by 50%.

q Smart building solutions are mostly focused on controlling the energy and 
lighting systems of previously built or new buildings. Key technologies used 
in smart building solutions are smart sockets, light sensors and power 
automation software.
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The Base of Smart Cities: Smart BUILDINGS…
Intelligent building systems are a set of technological structures, generally 
based on automation, in which various technological systems are used 
together, providing many advantages to home and business owners, helping 
to reduce costs with low energy use as well as functional benefits.
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The Base of Smart Cities: Smart BUILDINGS…

REVIT for Structural Engineering & 
Design | Autodesk
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URBAN INFORMATION SYSTEMS
in 

SMART WAY
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https://www.worldsmartcity.org
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https://www.smartcityexpo.com/

347



İTÜ – DEPT. OF GEOMATICS ENG. - LECTURE NOTES:
GEO433E – URBAN INFORMATION SYSTEMS # 01

V#  2022-02

© PROF DR TAHSİN YOMRALIOĞLU Page:   23www.tahsinhoca.net 

348

KENT BİLGİ SİSTEMLERİ
Teşekkürler…
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