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31aTHICTP HEWPOHHUX MEpEeX BYMTUCS HA BJIACHOMY MpPUKIAAl, poOUTH X CHIBHUMH 1
THYYKHMHU.

Binbm Toro, HaMm He MOTPIOHO PO3POOIATH OYAb-IKOI AITOPUTM JJIsI BAKOHAHHS KOHKPETHOTO
3apnaHHs. Ham He moTpiOHI BHYTpIIIHI MEXaHi3MH BHpIIIEHHS LbOTO 3aBIaHHsA. BoHu moOpe
HIAXOIATh U CHCTEM pealbHOTO Yacy, OCKUIBKM BOHHM IIBHJIKO pearyroTh 3 HaWKpaium
00YHCITIOBAIEHUM YaCOM Yepe3 CBOIO MapaliebHOT apXITEKTYPH.

BucHoBku. HelipoHHI Mepexi Takok BHOCATH CBili BHECOK B iHIII 00JacTi JOCTIKEHB, TaKi
SK TICUXOJIOTIS 1 HeBpOJIOTist. Y HEBPOJIOTii BiH BUKOPUCTOBYETHCS JUIS TOCIIDKEHHS BHYTPINIHIX
MeXaHi3MIB MO3KY 1 MOJEIIOBaHHS YaCTHH >KMBUX OpraHi3miB. HaiOimbmn mikaBUM acrieKToM
HEHPOHHUX MEPEXK € Te, U0 ICHYE MMOBIPHICTh BUHUKHEHHSI B OJIMH NMPEKPACHUH JIEHb «CBIIOMUX)
Mepex. Jleski BYEHI CTBEPIUKYIOThb, IO CBiIOMi HEHPOHHI MEpeXi pPeaTiCTHYHI 1 MOXKIHBI.
HelipoHHi Mepesxi MaloTh BeIMYE3HUIM NMOTEHIIal, 1 MU MOKEMO BUTSITH 3 HUX MaKCUMyM KOPHCTI,
CHIBIPALIIOIOYH 3 HEUITKOIO JIOTIKOI0, OOUMCICHHSIMH 1 IITYYHUM IHTEJIEKTOM.

Jliteparypa:

1. HITyyHuii 1HTENEKT: IO MOXYTh HEHPOHHI MEpEXl 1 K BOHU 3MIHATH Halle >KUTTSL
[EnextponHUit pecypc].

Pexxum moctymy: https: / www. youtube. com / watch? v = JDgnLns-Igo /

2. AIA: Po3po0ka mITy4HOTO IHTEIEKTY 0e3 HelpoHHIX Mepex. | EnekTpoHHuit pecypc].

Pexxum nmoctymy: https: // geektimes. ru / post / 249880 /

YK 004
IMPROVING THE EFFICIENCY OF URBAN TRANSPORT MANAGEMENT
THROUGH THE INTRODUCTION OF SMART PARKING
O.N.DOLININA, M. E. MANSUROVA, Z. EBAIGARAYEVA, S A BAYAZITOVA
(mansurova.madina @ gmail.com)
Al-Farabi Kazakh National University, Almaty, Kazakhstan

The rapid growth of the population and amount of cars made problems with transport in big
cities, including due to the lack of reliable information about parking spaces and the necessary
parking management. In this article, A solution to this problem is proposed by creating smart
parking spaces. The article provides a detailed overview of the existing technologies of hardware,
software and organizational support for smart parking. There are descriptions of different types of
parking lots in the article. The situation with entering of smart parking in the Republic of
Kazakhstan is considered separately. It is shown that despite the predominance of cloud
technologies in the implementation of the Internet of Things systems, foggy technologies are
currently being increasingly used, which involve data processing directly on end devices and
thereby reduce transfer time of data

According to statistics, about 450 thousand passenger cars are registered in Kazakhstan, which
is about one car per four residents. This figure is supplemented by cars of foreign citizens that are
not included in this statistics. Rapid population growth has led to an increase in transport problems
[1], including an increase in gas pollution in large cities.

The introduction of smart city technologies also requires improving the efficiency of urban
transport management, including solving the problem of managing parking spaces in the metropolis.
In the era of the Internet of Things (IoT) and smart city ecosystems, smart parking and related
innovative solutions are essential for the sustainable development of the cities of the future. The
problem of finding parking spaces today is an acute problem of any large city, because in turn it
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generates such problems as traffic congestion, loss of time, environmental pollution, excess fuel
consumption. Smart parking with sensors embedded in cars and urban infrastructure can solve
parking problems and provide a better quality of life for citizens. In this paper, we will consider the
existing technologies of intelligent parking systems, taking into account various urban factors, and
also describe the state of implementation of smart parking in Almaty.

Usually, drivers find a parking space by driving around parking zones, spending considerable
time. Smart parking technologies as a subsystem of smart transport have already been developed in
megacities around the world [2-3].

Parking sensors quickly connect to the servers of the LoORaWAN network, most often used in
the Internet of Things, thanks to ready-made time settings, as well as unique identifiers and keys of
the LoRaWAN network. The Smart Devices App (a Java-based PC application) is used for
configuration. According to Libelium [4], the SMART PARKING solution helps to reduce the
length of the road in search of a parking spot by 30%, the time spent on finding a parking spot by
43%, greenhouse gas emissions by 40%, and road congestion by 8%.

To determine the presence of a car in a parking space, front-facing sensors can be used, which,
thanks to two sensors, have a higher accuracy in determining the presence of a car in a parking
space and very flexible settings of the built-in LED indicator. In addition, the advantage of the front
sensor is its location in the driveway, which allows drivers to see the availability of parking spaces
in the parking galleries even from a distance. Thanks to the built-in ultrasonic sensors, the sensors
determine the location of the car in the parking space with high accuracy. If the car is parked in half
of the parking space with a check-in on the next one, in this case, the sensor will show that both
places are occupied. The sensors are mounted above the front of a separate parking space at a height
of 2.1 to 3.5 meters. The color of the indicator can indicate the status of the parking space, for
example, the red light of the indicator indicates that the place is occupied, the green light indicates
that the place is free, and the blue light indicates that there are places for disabled people.

The Libelilum Smart Parking solution with parking sensors can be used for tasks of optimizing
parking spaces and parking space, for monitoring parking spaces for the disabled, for taxi/public
transport parking, for unloading and loading areas, for electric vehicle charging stations, parking
spaces near hospitals, parking near public parks, parking near large shopping centers, or parking
space near shopping and entertainment or sports complexes [5].

When analyzing the management system of existing parking lots in Almaty, the problem of an
inefficient management system in the parking sectors is identified first of all. Diagnostics of parking
in Almaty shows that the rules of parking are not always consistent and do not meet the real needs.
The analysis also shows that parking management in an administrative district is much more
complicated: while the parking rules and the price of parking on the street, fixed at 2MAD/hour
(about $ 0.2/hour), are designed to encourage drivers who park for less than 2 hours (short term),
90% of parked cars exceed this time. These are mainly visitors to the city center (trade and services)
and drivers who come to work daily in their own cars. The massive presence of these long-term
parks has two dramatic consequences for the center of Almaty:

* They are responsible for the congestion observed around the center of Almaty, which
worsens the attractiveness of the city, the quality of air and life/work, and constantly leads to delays
in the movement of urban public transport;

* They occupy the most attractive parking spaces in the city center. Indeed, the "first-come,
first-served" logic is particularly applicable in the parking sector. Passengers who arrive first take
the most popular seats and leave them only at night. During the day, drivers arriving in the city
center do not find free parking spaces and go to a distance that may exceed the allowed walking
time for short-term service. Obviously, these two elements are typical not only for Almaty, but also
for most large cities, since this problem was observed in many other cities too. Therefore, solving
the problem by creating an information system for parking management in Almaty will allow:

- reduce the time to find a parking space;

- improve the management of parking time allocation by reducing the number of parking
spaces for long-term parking in the city center, moving them to suburban areas;
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- increase the number of parking spaces for visitors to the city center for short-term parking
(usually less than 2 hours).

In Almaty, Libellium equipment is most often offered as hardware [4]. The sensors are
embedded in the roadbed at parking spots and track the status of the parking space, transmitting it to
the database. The network of such sensors is combined into a parking map, the state of which is
transmitted to smartphone users using a mobile app. For the application of smart parking in the city
of Almaty, you can consider crowded places, including parking lots of public parks, large shopping
centers, as well as large organizations that have corporate parking spaces, and residential
complexes.

In Almaty, smart city projects have also started to be implemented with the support of Cisco
Systems. Smart parking is implemented as part of a pilot project for parking for 30 places. The
video analytics system receives information from Cisco video cameras and uses computer vision
algorithms to identify, analyze and inform drivers about the availability of parking spaces. In
addition, the solution allows you to determine the total number of cars in parking lots, capacity, the
busiest hours, etc. It is planned to integrate the smart parking system into the Cisco solution for
smart cities Cisco Kinetic.
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YK 681.31
AHAJII3 OCOBJIMBOCTEM TA ETAIIIB BUKOHAHHSA 3ABJAHHSA
MPOTHO3YBAHHS ITPU AHAJII3I JAHUX
I'EXXA M.IL., TUIIEHKO C.€., PYAHIYEHKO M, /1. (nickolay.rud@gmail.com),
HepxaBuuii YHiBepcuteT «Opnecbka [lomitexHika»

B pamkax danoi pobomu HageOeno pe3yibmamu aHaiizy ocoonugocmell ma emanie GUKOHAHHs
3060AHHA NPOSHO3V8AHHA Npu auanizi oanux. Pozenamymo ma o6Ipynmoeano HeoOXioHicmb
npoGedenHs. npoyedyp NPOSHO3Y8AHH 0CO00I0, KA NPULMAE BIONOBIOHI YNPAGISIOUL PIULeHHs Y
PI3HUX NPEOMEMHUX 2ANLY35X.

[TocranoBka mpobaemMu. 3 PpPO3BUTKOM 1 TMOCTIHHMM 3pOCTAaHHSIM QJITOPUTMIYHOT 1
00YMCITIOBAJIBHOT CKJIQJHOCT1 amapary NpOTHO3YBaHHS, 3 BCE OUIBIIOI MPOIYKTHUBHICTIO 1
JIOCTYITHICTIO KOMI'TOTEPIB, 1110 MalOTh MOXJIMBOCTI 00'€IHaHHS B MEPEKEB1 KIIaCTEPH, OCHAIICHIX
MPUKJIAHUM PO3MOJAUIEHUM TporpaMHuM 3abe3neueHHsM (I13), mporHo3yBaHHS cTae e€EeKTUBHO
BUKOHYBaHHUM 3aBJIaHHSIM.

B npanwmii wac 6arato ¢axiBiiB BOJOJIIOTH MOKIMBOCTSIMH BUKOPHUCTAHHS JJISi BHUPIIICHHS
3aB/laHb MPOTHO3YBaHHS CKJIAJHOTO MAaTeMAaTUYHOTO amapary, 0e3 HeOOXiJHOCTI OTpUMaHHS
rIMOOKUX 3HaHb B JIaHii cdepi, Mo J0JaTKOBO O0OYMOBIIOE aKTYalIbHICTh JOCTIKEHHS HAMPSIMKY
MIPOrHo3yBaHHA[ 1 ].
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