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PRINCIPLES OF FORMATION OF «SMART CITY»

The article considers the basics of the technology of Smart City. The
development of «Smart Citiesy is associated with a comprehensive study
of the general system of settlements. The purpose of the study is the use
of the system of indicators for the objective assessment of the territory, as
well as the definition of the impact of each part on the overall assessment
of the functioning of the «Smart Cityy. The leading method of research is
a comparative analysis of international ratings, surveys of experts and
a comprehensive study of indicators. The article analyzes the work of
specialists working in the field of research «Smart Cities» and technology.
The purpose of this article, based on a wide range of available sources,
is by comparing the most developed smart cities in the world, to express
the general elements and principles of forming a smart city. For this
purpose, a retrospective analysis of the transformation of the concept of
«smart cityy was conducted. performed and the main characteristics of
the modern interpretation of the intelligent city are distinguished.:

Keywords: Smart City, Smart Home, 10T, Energy, ICT.

Introduction

The creation of a smart city (the name comes from the English phrase
Smart City) is a holistic scheme for connecting communication technologies and
information with the Internet of Things, which helps to facilitate the management
of urban processes and improve the concept of life for citizens.

The main tasks of a smart city:

1) monitoring and bringing up-to-date information to managers;

2) creating and maintaining feedback between management and residents;

3) putting in order the general situation.

One of the most important advantages of this system is an increase in the
standard of living, convenience, and also requires a minimum of costs that arise
during the entire work process. Achieving these positive results is a consequence
of automated work that does not require the use of analytical skills.
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The concept of a «Smart City» has arisen relatively recently, so it does not
yet have a definite meaning. According to experts, the management mechanism
is information about residents.

The smart city is constantly improving in its work, since the receipt and
processing of data has become an ongoing process. With the help of built-in
sensors, the process of receiving data from the population and electronic devices
takes place. The study of the obtained information ends with optimization, which
resolves ineffective situations.

Currently, in solving the problems of modernizing the economy and
innovative development of Kazakhstan, information, knowledge, the widespread
use of information and communication technologies, solving the problems of
optimal use of natural resources, ecology, as well as the formation of a social
environment are used.

Currently, there are various types of control systems Smart home, providing
convenient use, while distinguishing stationary and remote control. Distinctive
feature stationary is a relatively fixed position of the source control, because of
which control is possible from one point of the house or apartment using wall
panels or a personal computer; equipment remote type allows you to control your
smart home from anywhere planets where there is access to the Internet or cellular
communications.

Let’s characterize the main modern features (functions) smart home, such
as energy efficiency, security, controlled lighting and climate control. Energy
efficiency. The energy saving function in the «Smart Home» is one of the main
ones. In modern homes, various electrical equipment that consumes a significant
amount electricity, while the networks often do not withstand high loads.

The energy management function makes it possible to organize the system
priorities: by testing all connected equipment and discovering, that the reserve is
exhausting its capabilities, it will turn off the device that was the lowest priority
is assigned .

Energy management function allows you to significantly reduce energy costs,
make a house energy efficient. It is also significant that with remote control the
owner will always be able to virtually visit his own house and set up operation of
energy consumption sources.

The energy saving function is somehow connected practically with all other
subsystems of the engineering infrastructure of the «smart home»: with climate
control, lighting, audio, video equipment, and therefore, it allows to increase the
energy efficiency of the house in the complex.

Security. Home security is one of the historically the established imperatives.
All modern security systems in «Smart Home» is built on the implementation
of three essential functions — access control, security and fire alarms and video
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surveillance, — what allows you to organize comprehensive protection of
the building, as well as the adjacent him territory [4]. So, over the control of
unauthorized intrusions two systems respond simultaneously — motion control
and CCTV. Security systems are spreading, Integrated with TV, audio and video
systems, with power supply of the building and territory.

The smart home can simulate the presence of the owners, which ensures
fundamentally different quality of safety. To simulate according to the specified
the scenario in the rooms periodically lights up and turns off the light, music begins
to sound, etc., thereby creating the effect of the presence of the owners at home.

Lighting. Controlled lighting can significantly increase comfort and safety
of living in the house. This is due to the possibility entering into the memory
of the home control system of various lighting scenarios, that meet the wishes
and mood of users. Pre-programmed scenarios control each light source in in
accordance with the given algorithm, and, as in the interior as a whole, including
every room in the house and outside. Solutions based on lighting control in the
«smart home» are unusually diverse, starting from automatically adjusting the
light in a certain place when any event and ending with remote control of light
accompaniment of the event.

Climate control. Climate control helps create the most comfortable physical
environment in a smart home. The idea of a climate control implies centralized
heating control, air conditioning, supply and exhaust ventilation to maintain the most
comfortable conditions in the premises, a given temperature level and humidity,
fresh air supply. So, automation of heating allows control the microclimate not
only throughout the house, but also to install individual parameters for each room,
automatically adjust the operation of the equipment when the external temperature
changes background, taking into account the presence or absence of the hosts. In
addition, the system «Smart Home» allows you to remotely control heating and
control serviceability of equipment.

Material and methods

Foreign and domestic articles about smart cities were analyzed. And also
an analysis of Russian and Kazakhstan smart cities was carried out and the main
aspects for their formation were identified.

Results and discussion

Some researchers believe that a «Smart City» cannot consist only of
good infrastructure and sustainable energy supply, as well as human capital,
contributions and citizen feedback. Together with the above studies, the rest of
the articles are related to «Smart City». So, Pascual Berrone insists that logistics,
transportation costs, travel time, human capital, investment activity and much more
depend on this parameter. In this regard, a new approach to smart urban planning
should target compact cities, well connected internally and with each other with
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convenient access of citizens to all segments of the population. E. Dolgikh traces
the relationship between the concept of «Smart City» and sustainable development
that insists that it is unwise to run a city without «sustainability», because any
decision made must take into account both social, economic and environmental
benefits in the short and long term.

The vast majority of experts and specialists believes that the near future
belongs to smart cities, smart homes and smart things. Now is the time for a
thorough qualitative and quantitative analysis in order to modernization of urban
infrastructure, taking into account the criteria of smart cities. Including the
introduction of the term «smart city» into business circulation makes it necessary
to specify it.

The term «smart city» was introduced relatively recently, and the
unambiguous interpretation of this there is still no clue. The most common are
summarized in table. 1.

Table 1 — Scientists’ approaches to the definition of a «Smart City»
Author Definition

Ablameiko M. The use of modern technologies in urban spaces with active

Ablameiko S. participation of citizens in these processes.

Author Definition

Ivanov Z. Z. A city that uses communication and information technologies in the

Ivanova Z. SH. to increase the efficiency of resource use, improve the standard of

Nikaeva R. M. living nor the quality of service for the city’s population, as well as
reducing the level of impact environmental impact

Krivenko A. A. The use of modern technologies in urban spaces with active

Moor B. K. participation of citizens in these processes

Stroev P. V. The modern concept of integrating information and communication

Reshetnikov S. B. | technologies for urban property management in order to improve
quality life of the population with the help of urban informatics
technology, which increases efficiency of service and satisfaction of
the needs of residents on the basis of three types of basic networks:
communications, the Internet and the «Internet of Things» (Internet
of Things, [oT)

Conventionally, three types of smart cities can be distinguished in Russia.
The first includes those cities in which separate systems of the digital city are
implemented, but a unified development strategy is similar systems have not yet
been developed. The second stage of smart city development is the integration stage
disparate intelligent city management systems into a single manageable system,
for how the synergistic effect is achieved. New cities can be distinguished into a
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separate cities where smart principles of organizing the urban environment are
taken into account even at the design and construction stage. In Russia, among
such examples are Innopolis in the Republic of Tatarstan and Innograd Skolkovo.
It should be noted that in December 2017, a unique tool for smart cities NIITS.
This research work was carried out by AO. National Research Institute of
Technology and Communications. NIITS managed to create the main indicators
to identify the level of development of smart city technologies in Russia cities.
The indicators give a clear idea of which direction the city is going to take when
developing a smart city strategy.

Picture 1 — Key areas of the «Smart City»

According to the innovation cities rating compiled by the Australian global
innovation agency, the top 3 in the list of smart cities in the world are occupied by
London, New York and Tokyo. In Kazakhstan, the authorities of Astana, Almaty
and Shymkent have been actively involved in the implementation of Smart City
technology for several years.«Smart cities» direction targeted at introduction of the
smart city concept in the cities of Kazakhstan with the aim to increase quality of life
and security of city dwellers is implemented in Kazakhstan within the framework
of the state programme «Digital Kazakhstan». In 2018 the implementation of the
projects Smart Astana and Smart Almaty was begun, pilot projects for testing of
individual smart city elements in 17 country regions were launched, as well as a
pilot Robopolis project launch was performed on the territory of EXPO.
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Thus, it is planned to polish the environmental smart city directions in the
Akmola and East Kazakhstan regions.

Currently the following stages of introducing a smart city in the cities of
Kazakhstan are distinguished:

—2017 — development of the Smart City concept;

— 2018 — introduction of universal solutions (cloud EDMS, paper free, etc.);

— 2019-2020 — introduction of industry-specific solutions (telemedicine,
school management systems, etc.);

—2021-2023 — interaction according to the principle of joint innovations.

In Astana the project «System of Complex Life Support» has been implemented
since 2012. Part of these directions refer to the sphere of environmental protection.
Segments of creation of a data processing centre, operational management centre
and intelligent contact centre are functioning within the framework of the project.
Initiatives in the direction of «Smart Street Lightingy» [35].

In the city of Akkol of the Akmola Region a pilot project for the introduction
of modern technologies Smart City Smart Agkol [36], in which intelligent systems
must ensure efficient functioning of city services, security and comfort of residents,
is being implemented.

Kazakhtelecom JSC, where the data processing centre has been created, has
become its infrastructure operator. The centre implements data collection from all
systems of video surveillance, environmental monitoring, control and accounting
of energy resources, road traffic management, fire safety operating in the city.
Infrastructure of the situation centre allows organizing inter-agency interaction,
demonstration of solutions for tactical and strategical city management, including
work of public utility companies, aggregation of reliable and timely data about
city resources and security.

Conclusion

Smart City elements in the cities of Russia and Kazakhstan are most common
in the field of transport system, utilities, power, industry and security.

The level of development of Smart City technologies in selected cities of
Russia and Kazakhstan at the moment is fragmented being represented by local
solutions or individual subsystems. Among the key reasons the following can be
mentioned:

— An insufficient level of cities’ funding for the implementation of
development projects, including due to cities’ budgeting specifics,

— An insufficient level or lack of a legal and regulatory framework, regulatory
procedures, requirements, opportunity for the introduction of digital technologies in

the urban economy in relation to several issues,

—Too high depreciation rate of infrastructure, which does not allow for active
introduction of new technologies and digital solutions within the framework of the
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Smart City concept,
— Low level of readiness of technologies for the use in the process of
introduction of Smart City elements enabling for efficient integration and
processing of data of different urban economy sectors;
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«SMART CITY » KAJIBIITACTBIPY IPUHIUIITEPI

Maxkanaoa Smart City MEXHONO0CUSACHIHbIH Heziz0epi
Kapacmulpoliaovl. «AKbiiobl Kanaiapovly Oamvlmy eidi MeKeHOepOiH
JHCanNbL  JHCYUeCiH KewleHOI 3epmmeymen 6atianvicmol. 3epmmeyoiy
Makcamol — aymMakmel o0vekmuemi Oasanay ywiH Kepcemkiuimep
JHcytlecin naudanany, coHoat-ax opoip benixmiy « AKbLIObL Kanay HeymviC
icmeyin orcannvl basanayaa scepin anblKmay. 3epmmeyoiy HcemeKuti 90ict
— XanulKapanelx peiumunemepoi CatblCmblpMAaibl MAaioay, capanusliap
CAyanHamacsl Jcone Kopcemxiwmepoi scan-sicaxmol sepmmey. Makanraoa
«AKbLIObL  Kananap» MeH MeXHON02UANAPObl 3epPmmey  CaldcbiHOA
HCYMBIC ICMEUMIH MAMAHOAPObIH HCYMbICHL Mandanaowl. Kon scemimoi
Oepexke30epliy Key ayKbIMblHA He2i30el2eH DYl MaKaIaHblH MAaKCamol
- olemoezi ey OamvleaH CMapm Kaiauiapobl CAIbICIbIPY, aKblLIObl
Kanamvl KAIInmacmulipyOblly HCAansl dieMenmmepi Men npuHyunmepin
kepcemy. Ocbl MaKcamma «aKpliobl Kaiay myHCblpbIMOAMACHIHbIY
MPAHCHOPMAYUACHIHA PEMPOCHREKMUBHE MALOAY HCACATObL. OPLIHOANObL
JHCOHE ZUANKEPAIK KANAHbIY 3aMAHAYU UHMeEPNPemayusiCcolibly He2isel
cunammamanapsl epexueeHeol.

Kinmmi cez0ep: Smart City, Smart Home, 10T, Energy, ACT.

*M. JK. Kooicaxmem', JK. B. Axaesa’, A. K. Anvoicanog’
1-23Eppasuiickuii HallMOHAJIBbHBIH yHIBepcuTeT umenu JI. H. ['ymunesa,
Pecnyonuka Kaszaxcran, r. Hyp-Cynras.

Marepuan noctynun B pefakuuio 20.12.21.

NNPUHIUIIBI ®OPMUPOBAHUSA «SMART CITY»

B cmamve paccmampusaromes ocnosvl mexuonoeuu Smart City.
Paszeumue «Ymubix 20po006» C6:83aHO ¢ KOMNIEKCHbIM U3YUEHUEM
obweil cucmemvl HACETCHHLIX NYHKMOS. Llenvio ucciedoganus sensemcs
UCNONBL308aHUEe CcUCmeMbl nokazamenei O 0ObeKMUBHOU OYEeHKU
meppumopuu, a maxdice Onpeoeiiehue GIUAHUSA KaXiCcOOU yacmu Ha
00WYI0 OYEHKY PYHKYUOHUPOBAHUsL « YMHO20 2opoday. Bedywuii memoo
UCCILO08AHUS — CPABGHUMENbHBLIL AHAIU3Z MENCOYHAPOOHBIX PEUMUH208,
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ONpPOCHL IKCNEPMOB U KOMIJEKCHOe U3yyeHue noxaszamesiel. B cmamve
ananuzupyemcsi paboma cneyuarucmos, pabomarowux 6 obracmu
uccredosanull « Ymuvie copooay u mexnonozuti. Llenvio smoti cmamou,
OCHOBAHHOU HA WUPOKOM CHEKmpe OOCMYNHbIX UCMOYHUKOS, SGIAEMCs
cpagHeHue HauboJiee pa3sumblX YMHbIX 20p0008 8 MUpe, 4mobdvl 8bipa3uims
00wue dieMenmbvl U NPUHYUNBL POPMUPOBAHUSL YMHO20 20p00d. [l 3mo2o
ObLT NpoGedeH pPempOCHeKMUBHbIN AHAIU3 MPAHCHOPMAYUL NOHIMUSL
«Ymuvlii 20po0». Bvinonnenvl u @bloesieHbl OCHOBHbIE XAPAKMEPUCTIUKU
COBPEMEHHOU UHMEPNPEMAYUU UHMEIEKINY ATbHO20 20pO0Jd.

Krouesvie cnosa: ymuolil 20poo, yMHbIlL 0OM, UHMEPHEM 6euyell,
anepeus, UKT.
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