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DEVELOPMENT OF INTELLIGENT TRANSPORT SYSTEMS OF
UKRAINE

Sergiy Grytsenko, Anastasiia Hrechkovska, Mariia Kordyak. "Development of intelligent
transport systems of Ukraine". The article determines that the possibilities of the extensive direction of
meeting the needs of society in increasing the volume of passenger transportation by increasing the number of
vehicles are largely exhausted, especially in large cities. A generalization of the modern development of
intelligent transport systems (ITS) in Ukraine was carried out in two directions. The direction of introduction of
advanced driver assistance systems (ADAS) into vehicles is highlighted. Reasonable expediency of the Maa$S
(Mobility as a service) direction of requlating passenger flows. The importance of ITS implementation in Ukraine
is highlighted. The goals of ITS development and the possibility of their application are considered. The main
traffic management systems are outlined using the example of GPS tracking in the city of Lviv. Important aspects
of the development of ITS in Ukraine are disclosed and the development of ITS of Ukraine is presented, in order
to increase road safety. It has been proven that under the conditions of a well-developed intelligent transport
system, non-stop synchronized traffic on streets and roads is ensured.

Keywords: intelligent transport system (ITS), GPS tracking, innovative technologies, transport
network, ITS development.

Cepaiti Ipuyenko, AHacmacia peukoecvbka, Mapia KopOsk. «Po3sumok iHmenekmyanbHux
mpaHcnopmHux cucmem 8 YKpaiHi». Y cmammi 8U3Ha4eHo, Wo MOX/1UBOCMIi eKCMeHCUBHO20 HaNPAMKY
3a0080s1eHHA nompeb cycnisibcmea 8 Hapowy8aHHi 0bcazis nepeseseHs nacaxupie WaAXom 36inbuieHHsA
yucesIbHOCMIi MpPAHCNoOpmMy 8 3HA4Hil Mipi sudepnaHi, 0cobs1ueo 8 senukux micmax. 30ilicHeHO y3az2aibHeHHS
CyydcHO20 p0o38UMKY iHMenekmyanbHux mpaHcnopmuaux cucmem (ITC) 8 YkpaiHi 3a 0soma Hanpamamu.
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BudineHo Hanpsam 8npo8aocxeHHA 8 MPAHCNOPMHI 3acobu nepedosux cucmem donomoau sodiesi (ADAS).
O6rpyHmosaHa ooyinbHicme Hanpsamy pe2ymiio8aHHA nacaxupcokux nomokig Maa$S (Mobility as a service).
Bucsimnero saxnugicme anposadxeHHA ITC 8 Ykpairi. Pozenadatomeca uini pozsumky ITC ma moxnugicme
ix 3acmocysaHHsa. OKpec/ieHO OCHOBHI cucmeMu ynpassiHHA OOPOXHIM pyXOM HA NPUKIAoi 3acmocy8aHHA
GPS-mpekiHe y m. JTbsis. Poskpumi eaxnusi acnekmu po3gumky ITC 8 YkpaiHi ma npedcmasseHul po3sumok
ITC YkpaiHu, 3a0na nidsuweHHA 6e3neku 00poxHbO20 pyxy. JJosedeHo, wjo 3a ymos 0obpe po3suHymoi
iHmenekmyaabHOI MpPaHcNopmMHoI cucmemu 3abe3nedyemscsa HEBNUHHUU CUHXPOHI308aHUU pyx No 8y/IUYAX
i dopoezax.

Knioyoei cnoesa: iHTenekTyanbHa TpaHcnopTHa cuctema (ITC), GPS-TpekKiHr, iHHOBaUiHi TEXHONOTI,
TpaHCNOpPTHa Mepexa, po3BuUTok ITC

Cepeeli puyeHko, AHacmacus Ipeukoeckasa, Mapusa KopOsk. "Pazseumue uHmessieKmyaabHbix
mpaHcnopmHeix cucmem 6 YKpauHe". B cmamee onpedesieHo, YmoO B803MOXHOCMU 3KCMeHCUBHO20
HanpaeneHusa yoognemsopeHus nompebHocmel obwecmea 8 ysenuyeHUU o06vemMa nAcCaXupckux
MpPAaHcNOpMHbIx CpeOCMa 3a cHem ygesiudeHUsA YUC/1d mpaHcnopma 8 3Ha4umesibHoU cmeneHu ucyepnatei,
0Cc0b6eHHO 8 KpynHbix 20podax. OcyujecmesieHo 0606ujeHUe Co8peMeHH020 pas8umus UHMeJIeKmyasibHbIX
mpa+cnopmHeix cucmem (UTC) 8 YkpauHe 8 08yx HanpasneHusx. BvideneHo HanpasneHue eHedpeHUA 8
mpaHcnopmHele  cpedcmea  nepedosbiX  cucmem  homouwu (ADAS). Ob6ocHosaHa
yesnecoobpasHoCMs HANpAseHusa pe2yslupos8aHus naccaxupckux nomokos MAAS (mobunbHocms 8
Kadecmee ycnyau). OcgeweHa saxHocmeo sHedpeHus UTC 8 YkpauHe. Paccmampusatomca yenu passumus
UTC u 803MOXHOCMb UX UCno/b308aHUA. O603HAYeHbl OCHOBHble cucmeMbl ynpassieHus OOpPOXHbIM
0suxxeHUeM Ha hpumepe ucnob3osaHus GPS-mpekuHaa 80 Jlbeoge. Packpbimsl 8axHble acnekmesl pazgumus
UTC 8 YkpauHe, u npedcmassneHo pazsumue UTC YkpauHsl 051 nosviuieHus 6e30nacHocmu 00pOXHO20
osuxeHus. JJokasaHo, Ymo 8 yc108UAX XOpowo pazsumouli UHmessieKmyansHol mpaHcnopmHouU cucmemel

sooumernto

obecneyusaemca HenpepsiBHOe CUHXPOHU3UPOBAHHOe 08UXeHUe HA yauyax u 0opozax.
WHTeNNIeKTyaNlbHasA  TpaHCnopTHaa cuctema  (UTQ),
WHHOBALMOHHbIE TEXHONIOMMIN, TPAHCNOPTHaA ceTb, pa3Butne UTC.

Knioueevie cnosa: GPS-TpeKunHr,

Introduction. Transport is an integral
part of the socio-economic development of
the country, cities and regions. Meanwhile, in
recent decades, the imbalance between the
needs for transport services and the real
capacity of all types of transport has been
growing.

To regulate traffic flows, new
technologies are created every day. They are
developed in order to make vehicles safer and
to improve comfort when using these
vehicles.

Such technologies are called - intelligent
transport  systems (ITS). With proper
application of ITS, transport systems are made
more efficient, safe and reliable.

ITS is a mixture of developments in the
computer field, information technology and
telecommunications together with
knowledge in the automotive and transport

sectors. Key ITS technologies emerge on the
basis of major developments in these sectors.
ITS can be defined as the application of
computer, information and communication
technologies to manage vehicles and
networks in real time, including the
movement of people and goods [1].

To date, the National Transport Strategy
of Ukraine for the period until 2030 has been
approved in Ukraine, which sets the following
tasks: the introduction of new technologies
and intelligent transport systems (ITS) to
improve the quality of the provision of
transport services, information systems about
the services provided, the introduction of an
electronic and integrated automatic fare
payment system [2].

At present, the implementation of the
planned scope of work has actually been
suspended due to military operations.Also, in
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order to restore, rebuild, modernize transport
infrastructure  facilities and  gradually
integrate the transport network of Ukraine
into the EU transport network, it is necessary
to take appropriate measures and adopt a
number of legal acts.

The purpose of the study: to determine
the development of ITS in Ukraine and its
application in practice.

Research task: determination of the
main  goals of ITS development,
implementation of ITS traffic management in
the city.

Presentation of the main results.
Intelligent Transport Systems (ITS) have
become a vital component of modern
transport infrastructure, providing advanced
technologies and innovative solutions for
efficient, safe and sustainable movement of
people and goods. In Ukraine, ITS
development has been gaining momentum
in recent years, with various initiatives aimed
at improving the country's transport systems.

One of the main goals of the
development of ITS in Ukraine is to improve
the organization of traffic and reduce traffic
jams on the country's roads. The Ukrainian

) BanTax
Nawi, HassHi Ha GopT

AnmikicTpyBaHHa
36ip aakux
3acobu npu aoposi
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government has implemented several
projects to achieve this goal, including the
implementation  of intelligent traffic
management systems, the deployment of
smart sensors and cameras, and the
development of intelligent transportation
networks.

Examples of functions that can be
performed using ITS are shown in Figure 1.

The use of ITS contributes to the solution
of problems related to ensuring road traffic
safety, planning the operation of public
transport, eliminating traffic jams in transport
networks, increasing the productivity of
transport enterprises, as well as solving
problems related to environmental pollution
[4].

ITS has many advantages - high accuracy
of determining the location of the position of
vehicles for managing them in real time,
navigation service of emergency vehicles.
However, the creation of a continuous stable
navigation service in the conditions of tunnels
and high-rise urban buildings cannot be
provided by the capabilities of modern
satellite navigation systems.

CTaTyc MOHITOpHHIY TPaHCNOPTHOMD 3acoby

ABTOMaTU4HE YNPABNIHKA TPAHCNOPTHIUM 3acoGom
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Figure 1 - Functions of the intelligent transport system [3, p. 4]
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The implementation of  these
requirements requires the integration of
positioning technologies with  wireless
communication technologies in order to
create a continuous virtual environment of
transport management in any conditions.

The trend of intellectualization and
digitalization of transport systems causes
certain problems [5] (Table 1).

Also, the disadvantages of ITS include:

- locality of the sources (lack of camera
coverage of 100% of the territory);

- the emergence of difficulties with the
accumulation of statistics on the basis of
existing databases;

Table 1. Pros and cons of implementing
systems of the European Union

35-42
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- the impossibility of a real assessment of
the target efficiency - the ITS pilot zone does
not scale to the size of the city;

-increasing the data error when changing
the ephemerides, which reaches 30 meters;

- the influence of the terrain on the
accuracy of the data;

- periodic disturbances in the continuity
of the signal, which are expressed in
distortion and delay in determining the
signal.

innovative technologies in the field of transport

Pluses

Cons

Overall road safety is increased through better control
and monitoring

The cost of electric cars is higher than conventional ones

A single integrated system with other counter and
monitoring services is being created

Payments for violations are reduced and the state
treasury is reduced

Reduction of cost of transportation

Loss of jobs for drivers, controllers, cashiers

Saving time on driving a car

The issue of cyber security is intensifying

Reducing emissions of harmful substances and
increasing the welfare of the population

The problem of disposal of electric accumulators and
their service

Today, there are many reasons that
inhibit the widespread use of ITS in the
transport system of Ukraine. The main such
reasons are: large volume and high
organizational and technical complexity of
implemented ITS projects; imperfection of the
legislative framework; shortage of highly
qualified personnel who can simultaneously
be experts in the transport industry and able
to solve the problem of integration at the
junction of various related departments,
organizations and services; misunderstanding
of the complexity of the tasks to be solved by
the customer and contractors, etc. [6, p. 121].

One of the most notable ITS projects in
Ukraine is the introduction of an intelligent
traffic management system in Kyiv. The

system, which is being developed by the city
authorities, is designed to provide real-time
traffic information, optimize traffic flow and
reduce traffic jams. It uses a network of smart
sensors and cameras installed throughout the
city to collect and analyze traffic data, which is
then used to optimize traffic flow and provide
drivers with real-time information about road
conditions.

In addition to traffic management, the
development of ITS in Ukraine also involves
the introduction of smart public transport
systems. The city of Lviv, for example, has
implemented an innovative transport
management system that uses GPS tracking
to provide real-time information on bus and
tram locations, schedules and delays. The
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system also includes a mobile app that allows
passengers to plan their journeys, buy tickets
and track their buses or trams in real time.
Anotherimportant aspect of ITS development
in Ukraine is the promotion of electric vehicles
and deployment of charging infrastructure.
The Ukrainian government has introduced
several incentives to encourage the adoption
of electric vehicles, including tax exemptions,
reduced parking fees and subsidies for the
purchase of electric vehicles. In addition, a
network of charging stations has been
created in the country, more than 500
charging stations have been installed
throughout the country.

In Ukraine, the formation of intelligent
transport systems is at an initial stage
(standards, legislative framework,
technologies and general principles of the
system are being developed) [7].

The main financial risk of implementing
an improved ITS model is underfunding,
which is minimized by staged funding, which
requires investing in sufficient volume for the
works within each stage of development. The
main legal risk is the lack of a legal basis for
the construction of IT and standardization in
the field of interaction of executive
authorities. It is possible to minimize the
group of legal risks due to the formation of a
legal environment, a methodological
complex for the creation of IT, as well as
conditions for the coordination of the
interaction of various executive authorities.
Market and technical risks include the lack of
a proven strategy and vision for IT
development. To minimize this risk, it is
necessary to create a scientific community to
develop its own ITS technologies and create a
National ITS Development Strategy [7].

Economic efficiency.lt consists in creating
conditions for ensuring the given mobility of
citizens, timely and reliable control of the
execution of municipal orders for the
implementation of transport work by
enterprises that carry out passenger
transportation, street cleaning, removal of
solid and liquid household waste. The
implementation of ITS in regional

35-42
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management bodies will improve the
efficiency of state and municipal transport
management due to customers and
contractors receiving a complete, up-to-date
picture of the planning and execution of
transport work of enterprises [8].

Ecological effect. An intelligent transport
system using technologies for redistribution
of road congestion due to the effective
operation of a number of subsystems
(subsystems for controlling traffic light
objects, subsystems for indirect control of
traffic flows, subsystems for restricting access
to certain sections of roads, subsystems for
managing parking loads, other subsystems)
allows to solve this the task of transferring or
redistributing places of traffic concentration
(traffic jams) to places where the ecological
situation is not as serious as in residential
areas or places of recreation of townspeople
(8].

The operation of smart urban transport
requires technologies that will allow data
exchange between the center of the system
and all its components, as well as between
individual elements of communication.

In order to understand the quality of
transportation, there is also an operational
system for controlling the process of
passenger transportation. The set of
electronic module GSM / GPS system is
installed in the bus [9].

In addition, the control system can
register the time and place of engine on-off,
memory card removal-insertion, other events
represented by relay signals, and can also
process one analog sensor, for example, to
assess the fuel level in the tank. On request,
the control of other parameters can be
included in the system or an information
board for the driver can be introduced. The
block architecture of the electronic module
allows it to be used in various configurations,
for example, only for the accumulation of
traffic logs with delayed control (without a
built-in modem), or only for operational
exchange with the monitoring center
(without a memory card) [10].
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The included external memory card is an
extremely convenient means of collecting
and transmitting movement results.

Smart urban transport is the use of
electronic, wireless and Internet technologies
that provide access to smarter, safer and
faster travel between two points in a large city
[11].

It provides city authorities with rich
information and control over traffic flows.
Cities that want to become a smart city often
start by building an intelligent transportation
infrastructure in the form of an Intelligent
Transportation Network (ITN). ITN includes:

- public transport management system;

- route information system and electronic
timetable;

- vehicle safety and control system;

- a single tariff [12].

The development of ITS in Ukraine is also
aimed at increasing road safety. The Ukrainian
government has proposed a number of
initiatives to reduce the number of road
accidents, including the implementation of a
new road safety strategy and the introduction
of advanced driver assistance systems (ADAS)
in vehicles [13].

ADAS is a driver assistance system based
on machine vision. The goal of the ADAS
system is to improve traffic safety by
informing and drawing the driver's attention.
At a minimum, this is a sound or vibration
warning to the driver of a potential risk that
requires attention. As a maximum -
emergency independent decision-making by
the system.

ADAS is distinguished by five levels: from
zero (only the driver participates in the
management) to the fifth (fully autonomous
management), that is, an unmanned car is an
extreme case of ADAS [14].

ADAS technologies such as lane
departure warning, adaptive cruise control
and emergency braking are designed to help
drivers avoid accidents and reduce the
severity of accidents.

Also, Maa$ (Mobility as a service) is one of
the examples of ITS for regulating passenger
flows. Mobility as a service is the integration
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of various forms of transport services into a
single mobile service available on demand
[15].

The goal of MaaS is to provide an
alternative to the use of private (individual)
modes of transport and to meet the growing
demand for mobility services with a minimum
number of vehicles.To meet the needs of the
population, the Maa$S operator provides the
opportunity to choose different types of
transport for the trip, such as public transport,
car or bicycle sharing (car-, bikesharing), taxi
or rented car; or their combination [16].

In Maas, there is no need to buy tickets for
each trip, an account is enough, which allows
the user to freely choose the mode of
transport convenient for him and pay for a
specific trip or pay a monthly fee [17].

Advantages of MaaS:

- improving the quality of life in the city;

-improving the efficiency of the transport
network;

- avoiding costs associated with owning
and operating own vehicles;

- possibility of effective movement;

- reduction of harmful emissions;

- reducing the number of traffic jams;

- use of the vacated parking space for
other public purposes [18].

The experience of the countries of the
European Union, the USA, Japan, China and
other countries in the promotion of IT projects
shows that in the conditions of a market
economy, only a single state policy allows to
unite the efforts of the state and its subjects,
businesses of all levels and sectors of the
economy in solving national goals in
transport complex. The implementation
mechanisms of ITS projects differ in different
countries, but the key components are the
same.

Early resolution can lead to a stronger and
more detailed understanding of ITS, the
benefits it can provide, and the
accompanying requirements for successful
structure, provisioning, implementation, and
operations among decision-makers and
professionals at all levels. Intelligent transport
systems can be effectively applied also in the
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network of multimodal transport and logistics
clusters [19, p. 347-350].

Conclusions. In  summary, the
development of intelligent transportation
systems in Ukraine is a vital aspect of the
country's efforts to improve transportation
infrastructure, reduce congestion, promote
sustainable mobility, and increase road safety.
Thanks to the implementation of various ITS
initiatives, Ukraine is on the way to a
developed and efficient transport system.
However, there is still much work to be done

35-42
v.17 (2023)
https://smart-scm.org

to realize the full potential of ITS in Ukraine,
and continuous investment and innovation
will be required to achieve these goals.

The experience of the world practice of
introducing ITS is recognized as a general
transport ideology of integrating the
achievements of telematics into all types of
transport activities to solve problems of an
economic and social nature: reducing the
number of accidents, increasing the efficiency
of freight transportation, ensuring general
transport safety, improving environmental
indicators, etc.
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