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Abstract. The article describes the concept of a smart city creating with the help of modern devices and solutions in the field of
automation. It is based on a research project «Smart-city garbage and logistic systemsy, created on the basis of the university. It is
described the implementation of a dispatch control system by municipal services of the city. The authors also showed how, by means
of integrating the management systems of the individual city services, to increase the safety and comfort of residents, improve the
management of the lighting system, prevent accidents and provide timely service of the city.
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Modern cities have accumulated a lot of social, techno-
genic and ecological problems. That is a reason why cities
have become an experimental field for nowadays-digital
era. The combination of newest information technologies
with urban infrastructure and human services allows us
not only to improve life but also to save money [1]. As a
fact, Big Data Analysis approaches in monitoring sphere
and directly in civil municipal services have become more
and more actual.

Moreover, «Smart City» projects have a series of prob-
lems that are still unsearched absolutely or they have still
on the development stage for solving. These are problems
of standardizing protocols, collection and transformation
of logged information, ensuring understanding between
various departments of infrastructure, creating a single
global standard and universal data transformation method.
Besides these, the issue of investment is still one of the
most important. Especially in small cities, there are typi-
cal problems related to the infrastructure readiness to
adopt entirely new business models.

It was interesting how to improve life conditions in cit-
ies with a help of program technologies solutions, data
acquisition and analyzing. It was realized consider some
control management systems in smart city. They are street
lighting, environmental control system, garbage control
system and its logistic collection and intellectual parking.

These solutions enable to reduce a consumption of nat-
ural resources, performing the city control system more
efficiency. Centralized dispatching help to improve eco-
nomic performance, by the time systems of smart city also
enhance control and security for citizens. There are some
solutions presented in the article. They are like program
technology examples that demonstrate how a smart city
concept could be implemented by separate modules. After
that, modules have been integrated into central control
system.

Smart cities is a modern trend in cities development [2,
3]. Achievements of progress make it possible to form
cyber-physical systems [4] and consider cities as control
objects. These can be both individual elements and the
integration of a large number of engineering systems.

The components of the smart city is a separate smart
decision [5] and complex integration concept [4, 6]. The
MK: Smart [6] project uses energy and water consump-
tion information, the urban transport situation, satellite
data and social information sources for improving living
standards in the city of Milton Keynes, England. Univer-
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sities, business structures and the municipality interact in
this valuable project.

Intelligent parking in the city of Colin, the Czech Re-
public [5] with the possibility of remote indication of free
parking space. Billing can predict city traffic and in-
creased city revenue from parking services up to 120%.
Intelligent cars presence sensors in parking spaces, the
database of the sensors and the duration of paid parking,
visualization system as information boards located next to
the parking were used. Everyone is provided with up-to-
date parking information through a web browser, and the
police have a mobile application that informs about viola-
tors of parking rules

The analyzed data can be used for urban transfor-
mation [6], developing their strengths after analyzing and
factors classifying, qualitative and quantitative assess-
ments of the technological solution implementation on
energy efficiency and environmental friendliness [8].
Besides these, the development of the intellectual urban
infrastructure concept generates the need for new tech-
nical and software solutions [9, 10] and leads to increas-
ing an attention to security and cyber defense issues [11,
12].

The goal is certainly to create a realistic innovation city
model based on using the application of new technologies
solutions in automation and networks. Our main idea was
to demonstrate modern technologies implementation for
city control optimizing and its particular systems. Light
control system, environment control system, garbage
pollution and logistic control system combined into one
management control system. With a help of what it is a
great possibility to regulate all existing control systems
from a dispatching point and determine alarm mode of a
particularly location point in a proper time.

In addition, it is interesting to research how to combine
a common electronic sensors and units with enterprise
automation and networks. Because of its cooperation, a
modern urban infrastructure control system could be im-
plemented and modernized.

The concept of «Smart City» [12] considers the city
like the human body. For example, video surveillance
system — is like «eyesy, sensor network — receptors, exec-
utive departments and city services — «the limbs and fin-
gers», transport system — «the blood vessels and arteries».
The brain, as an organ of thought — the bodies of munici-
pal management and situational centers, brain and
memory — data processing centers (DPC). It is about cre-

©|O. V. Stepanets, K. N. Nikolaieva, S. V. Lubitskyi et al. 2018


holis.diana@gmail.com
Typewritten text
O. V. Stepanets, K. N. Nikolaieva, S. V. Lubitskyi et al. 2018


Science and Education a New Dimension. Natural and Technical Sciences, VI(18), Issue: 158, 2018 www.seanewdim.com

ating more intelligent, busy lifestyles both in urban and in
rural areas. Connecting the unconnected, expanding Inter-
net of Everything (IoE) connections and improves the
standard of citizens life, quality of education and health
care. Human body structure have become so-called proto-
type for city control systems.

The crucial elements of model is all municipal service
trucks. Especially police and garbage collection cars.
Because, they have the most frequently truck movement
around the city. It is a grate possibility to collect all the
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information from sensors with a defined period. Then
information could be sent to the dispatching center. In our
project, we chosen a garbage truck with built in sensors of
environment temperature, humidity, noise level, radiation
and lighting level. Special checkpoints on the road give a
command to the built-in microcontroller to send the
measured values to a datacenter (Fig. 1). With a help of
GPS navigator operator can define an appropriate check-
points and perform a program comparison with a current
truck location point.
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Fig. 1. Garbage truck sensors module

Another control system is lighting. It is not necessary
to light on street lamps when the sun light is enough. One
more issue is a light intensity. To solve both of these
problems the control system of lighting is needed. For its
implementation, built-in presence detectors should be
used. When somebody or something is standing on the
road, an appropriate street lamp is going to increase its
light intensity. In this way, government can control the
electricity and reduce its consumption. Previously, there
was a light level sensor described. It helps to measure a
light intensity. When it is not enough, a system help to
identify the lamp with an impairment and sent a message
to a service center.

One else very important part for residents is a garbage
control system (Fig. 2). The most valuable data for this
system is the level of the city garbage bins. The meas-
urement of garbage is performed with a help of mounted
sensors under the bin covers. They send data to the pro-
gram controller continuously. That is why dispatcher
could know information about city pollution condition.
Moreover system could select the an optimize route by
the program application. This solution give a possibility
to control a traffic and its loading, pollution and to define
an element’s breakages.

It is always problematic to park your car especially in
big cities. That is a reason to mount an intelligent parking
control city. Such system is an essential part for integrated
city control system. The parking management system has
two levels of a logical structure. The lowest is cameras
mounted around a parking area. Cameras detect cars and
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its numbers, and then send data to the server. It is the high
structure level. There is a possibility to process received
information in a way of web application, then everybody
who want to park its car could open an application and
define a free places. It can be also a charge parking creat-
ed with a help of car number recognition. This approach
allows combining all the information about parking in one
network and enabling drivers to plan their routes, recog-
nizing misdemeanors and damages.

There are often situations with a traffic loading. Some-
times it is happen because of large-tonnage truck. That is
why traffic control system with special roadside columns
with mounted cameras are needed.

This approach allows you to combine three important
aspects:

* optimal moving around the city streets;

« surveillance over the road situation. It increases safe-
ty of citizens and speed up the efficiency work of the
police in emergencies;

* possibility of more accurate and fair assessment of
the road accident situations;

All of the city control systems united into Metropolitan
area network (MAN). The main processes are performed
in a program controller or Industrial Personal Computer
(IPC) installed in the data center.

To visualize all the control systems, conditions of its
elements and important values Human Machine Interface
system should be implemented. It helps to manage and
control remotely all of the city municipals. Dispatcher
could know where the municipal cars are and in what
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direction they are moving. The information about the
garbage level could be displayed onto the operator screen.
With a help of HMI system there is a possibility to check
all the control parameters of the city, some statistic data, a
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Fig. 2. Smart city integrated system (component structure)

To realize all of these ideas our university ream re-
ceived an investment from international company Phoenix
Contact. The amount was 3000€. They supplied us with
all necessary automation devices and technical support.
Despite of this, near 200€ from own department budget
have been spent to buy all necessary materials to create a
Smart City model. Of course, in real life a total value will
be much bigger.

Smart City model described in article is just an exam-
ple and it could be modernized or integrate into itself
some other out-of-article control systems. We have im-
plemented just some control systems in a university mod-
el. Intellectual control systems of a smart city are real
future. It is important they possess a flexible features to
be easy integrated.

It was complicated to implement such a test smart city
model. First, it is hard to define an ideal way for data
transforming and its protocol. In addition, dispatching
center architecture has a significant researching field as a
set of technologies. Presented conception is perspective
considering of large number different infrastructure ele-
ments that have still none automated and connected yet.

Intellectual infrastructure model showed a viability an
implementation idea of a widespread industry solutions

and new automation approaches interaction. Industries
data transformation methods and primary data processing
with modern analytical possibilities will credibly reduce
an urban infrastructure exploitation value at one time and
simultaneously raise a comfort of resident’s lives.

In general, it is the completed idea of smart city and it
could be customized in a real urban infrastructure with all
customer changes and addition control systems.

There are some technologies solutions presented in the
article, that promote a centralized control the main city
parameters and improve its ecological condition. Such
dispatching city control city is very important for a well-
being of residents. The "Smart City" paradigm is im-
portant for modern development cities. In order to opti-
mize significant financial costs during implementation, it
is necessary to develop a clear strategy, guided by the
priority. However, the implementation of «Smarty tech-
nology at the level of municipal-technological unions, in
the end, will contribute to the development of the coun-
try's economy as a whole, the restoration of outdated
enterprises, and the improvement of the conditions for the
management of public institutions. This is a real prospect
in building a new, intellectual and industrial country.
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Jdurutanuzanms M uudpoBbie pelieHHs KaK KOHUeNUMHU YJIHYHONH HHPPACTPYKTYpPbl YMHOI0 ropojia

A. B. Crenanen, E. A. Huxosaesa, C. B. JIioouukui, /I. A. Kouaparenko, /. A. IlonyTHUKOB

AHHOTanus. B cratee paccMOTpeHa KOHIEIIHS CO3JaHUs YMHOTO TOPOZa ¢ TIOMOIIBI0 COBPEMEHHBIX CPEICTB M PELIeHHH B cdepe
aBTOMATH3AIlMK. 32 OCHOBY B3sT Hay4YHO-HCCIIEOBATEIbCKII MpoeKT «Smart-city garbage and logistic systemsy, co3aanHblii Ha Gase
yHuBepcutera. OnmcaHa pearn3anis CUCTeMbl AUCTIETIEPCKOr0 KOHTPOISI MyHUIMIIAIBHBIME CIIy’k0aMu ropoaa. Takxke aBTopamu
OBUIO MOKAa3aHO, KaK C IOMOIIBI0 MHTETPAllUH CHCTEM YIIPABJICHUS OTACIBHBIX CIIyXO KH3HENEATeIbHOCTH TOpOJa MOXKHO MOBBI-
CHUTH 6€30MacHOCTh U KOM(OPT JKHUTENeH, MOBBICUTH 3((GEKTHBHOCTD YIPABICHHS CHCTEMON OCBEICHUS, MPEAOTBPAIATh aBAPHU U
OKa3bIBaTh CBOEBPEMEHHOE CEPBUCHOE 00CITyKHBAaHHE TOPOIA.

Knrouesvie cnosa: Ymmuulii 20pod, oucnemuepusayus, cucmemd YNpAasieHus, JOSUCMUKA, AGMOMAMU3AYUS MYHUYUNATbHBIX
cynco.
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