Electronic scientific and practical journal

INTELLECTUALIZATION OF LOGISTICS
AND SUPPLY CHAIN MANAGEMENT

#12 (2022) /,
April'22 //

WWW.SMART-SCM.ORG
ELI"I: ISSN 2708-3195
DOI.ORG/10.46783/SMART-SCM/2022-12

‘SS\' 27

08-3195
772 ?!:Ih“z 19005

[



Electronic scientific and practical collection

Eutlﬂ INTELLECTUALIZATION OF LOGISTICS

AND SUPPLY CHAIN MANAGEMENT

Electronic scientific and practical publication in economic sciences

ISSN 2708-3195
DO https://doi.org/10.46783/smart-scm/2022-12

Released 6 times a year

Ne 12 (2022)
April 2022

Kyiv - 2022



Founder: Viold Limited Liability Company

Editor in Chief: Hryhorak M. Yu. — Doctor of Economics, Ass. Professor.
Deputy editors-in-chief: Koulyk V. A. - PhD (Economics), Professor.
Marchuk V. Ye. — Doctor of Tech. Sci., Ass. Professor.

Technical editor: Harmash O. M. — PhD (Economics), Ass. Professor.
Executive Secretary: Davidenko V. V. - PhD (Economics), Ass. Professor.

Members of the Editorial Board:

SWIEKATOWSKI Ryszard - Doctor of Economics, Professor (Poland);
POSTAN M. Ya. — Doctor of Economics, Professor;

TRUSHKINA N. V. — PhD (Economics), Corresponding Member of the Academy;
KOLOSOK V. M. - Doctor of Economics, Professor;

ILCHENKO N. B. — Doctor of Economics, Ass. Professor;

SOLOMON D. I. — Doctor of Economics, Professor (Moldova);
ALKEMA V. H. — Doctor of Economics, Professor;

Henryk DZWIGOL - PhD (Economics), Professor (Poland);

SUMETS O. M. - Doctor of Economics, Ass. Professor;

STRELCOVA Stanislava — PhD (Economics), Ass. Professor, (Slovakia);
RISTVEJ Jozef (Mr.) PhD (Economics), Professor, (Slovakia);

ZAMIAR Zenon - Doctor of Economics, Professor, (Poland);
SMERICHEVSKA S. V. — Doctor of Economics, Professor;

GRITSENKO S. I. - Doctor of Economics, Professor;

KARPENKO O. O. - Doctor of Economics, Professor;

PATKOVSKYI S. A. - Business practitioner.

The electronic scientific and practical journal is registered in international scientometric data
bases, repositories and search engines. The main characteristic of the edition is the index of
scientometric data bases, which reflects the importance and effectiveness of scientific
publications using indicators such as quotation index, h-index and factor impact (the number of
quotations within two years after publishing).

In 2020, the International Center for Periodicals (ISSN International Center, Paris) included
the Electronic Scientific and Practical Edition "Intellectualization of Supply Chain Management" in
the international register of periodicals and provided it with a numerical code of international
identification: ISSN 2708-3195 (Online).

Recommended for dissemination on the Internet by the Academic Council of the
Department of Logistics NAU (No. 7 of February 26, 2020). Released 6 times a year. Editions
references are required. The view of the editorial board does not always coincide with that of the

authors.

t.me/smart_scm
facebook.com/Smart.SCM.org
twitter.com/ScmSmart

DOI: https://doi.org/10.46783/smart-scm/2022-12 Ten.: (063) 593-30-41
e-mail: support@smart-scm.org https://smart-scm.org



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.12 (2022)
ISSN 2708-3195 https://smart-scm.org
Contents

INTRODUCTION 5

BUGAYKO D.O. PhD in Economics, Associate Professor, Vice - Director of
International Cooperation and Education Institute, Instructor of ICAO Institute,
Associate Professor of Logistics Dept. National Aviation University (Ukraine),
IERKOVSKA Y.M. Lawyer (Ukraine), BUGAYKO D.D. Student of Logistics Dept.
National Aviation University (Ukraine)

STRATEGIC MANAGEMENT OF AIRPORTS EFFICIENCY AND SAFETY IN THE PROCESS
OF AIR AND MULTIMODAL LOGISTICS TRANSPORTATIONS DEVELOPMENT
HRYHORAK M.Yu. Doctor of Economics, Associate Professor, Senior Research Fellow
in Institute of Cybernetics of the National Academy of Sciences of Ukraine (Ukraine),
ZALOZNOVA Yu. Corresponding Member of the NAS of Ukraine, Doctor of
Economics, Professor, Director (Head), Institute of Industrial Economics of the
National Academy of Sciences of Ukraine (Ukraine), TRUSHKINA N.V. PhD
(Economics), Senior Research, Senior Research Fellow, Department of Regulatory
Policy and Entrepreneurship Development Institute of Industrial Economics of the
National Academy of Sciences of Ukraine (Ukraine)

MODELING AS A TOOL OF STRATEGIC DEVELOPMENT OF THE REGIONAL LOGISTICS

SYSTEM - 18-35

GRITSENKO S.I. Doctor of Economics, Professor, Professor of Logistics Department

of National Aviation University (Ukraine), DOVGAN T.l. Students of Logistics
Department National Aviation University (Ukraine), NINICH V.Z. Students of Logistics
Department National Aviation University (Ukraine)

CLUSTER PROSPECTS OF THE USE OF UNMANNED AERIAL SYSTEMS IN SUPPORTING THE

LIVING ACTIVITY OF CRITICAL INDUSTRIES 36 -44

KULIK V.A. PhD (Economics), Professor, Professor of Logistics Department National
Aviation University, Honored Worker of National Education of Ukraine, Honorary
employee of aviation transport of Ukraine (Ukraine)), MARCHUK V.Ye. Doctor of
Engineering, Professor, Professor of Logistics Department National Aviation
University (Ukraine)), HARMASH O.M. PhD (Economics), Associate Professor,
Associate Professor of Logistics Department National Aviation University (Ukraine),
KARPUN 0.V. PhD (Economics), Associate Professor, Associate Professor of Logistics
Department National Aviation University (Ukraine)) PEREDERII N.M. PhD
(Economics), Associate Professor, Associate Professor of Logistics Department
National Aviation University (Ukraine)

SECURITY MANAGEMENT OF INTERMODAL TRANSPORTATION IN CONDITIONS OF
SUSTAINABLE DEVELOPMENT OF GLOBAL SUPPLY CHAINS 45 - 56

m This work is licensed under a Creative Commons Attribution 4.0 International License



The electronic scientifically and practical journal 36-44

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.12 (2022)
ISSN 2708-3195 https://smart-scm.org
UDC 656.7 DOI: https://doi.org/10.46783/smart-scm/2022-12-3

JEL Classification: C38, H56, L93, O33.
Received: 20 March 2022

Gritsenko S.l. Doctor of Economics, Professor, Professor of Logistics Department of National
Aviation University (Ukraine)

ORCID - 0000-0002-3322-3986
Researcher ID -
Scopus author id: -

Dovgan T.l., Students of Logistics Department National Aviation University (Ukraine)

ORCID -
Researcher ID -
Scopus author id: -

Ninich V.Z. Students of Logistics Department National Aviation University (Ukraine)

ORCID -
Researcher ID -
Scopus author id: -

CLUSTER PROSPECTS OF THE USE OF UNMANNED AERIAL
SYSTEMS IN SUPPORTING THE LIVING ACTIVITY OF CRITICAL
INDUSTRIES

Sergiy Gritsenko, Taisiya Dovgan, Veronika Ninich. «Cluster prospects of the use of unmanned
aerial systems in supporting the living activity of critical industries ». The article considered the prospects
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Cepeiti TpuyeHko, Temsaxa JoezaHb, Beporika HiHiu. «<KnacmepHi nepcnekmueu eukopucmaHHsA
6e3ninomuux aeiayilinux cucmem 8 3abe3neyeHHi XXummeoianbHOCMi KpumMu4HuUx iHOycmpiti». Y
cmammi  po32/iAHymo nepcnekmusu  8UKOPUCMAHHA 6e3niflomHuUX nosimpaHux cucmem y ckiaodi
MPAHCNOPMHO-/102iCMUYHUX KJ1dcmepig ujo00 00CmMasku 8aHmMaxie 00 KPUMUYHUX JOKAyil, 2yMaHimapHoi
donomoau y4acHUKam chineHomu mouwjo. BusHauyeHo OcHO8Hi nepegazu ma HeOOJliKU B8UKOPUCMAHHA
6e3ninomHux nogimpaHux cyoeH (bI1C) 8 ymosax MupHo20 ma 80€HHO20 Yacy. OCHO8HOIO ide€lo cmammi €
s8UKOpUCMAHHA 6e3ninomHux asiauitinux cucmem (BAC) 8 3a6e3neueHHi XUmmeoisabHOCMI KpUMUYHUX
iH0ycmpili 8 cnisenpaui 3 Acouiayieto «llionpuemcms lMpomucnogoi Aemomamusauii Ykpainu» (Al1MAY),
HauioHaneHum asiayitiHum yHisepcumemom (HAY), npueOHaHHA 00 YKpaiHCbKO20 K/1aCmepHO20 asibAHCY
(YKA) y cmamyci pezioHaneHo20 mpaHcnopmHo-102icmu4yHo20 knacmepa 6esninomuux asiayitiHux cucmem
ma komnnekcig HAY. llpedcmaeneHa knacugikayis bI1C 3a macoro, sucomoto, mpuganicmio nosasomy ma
padiycom Oili. BusHaueHo ckn1ad niopo3dinie 6e3ninomHoi asiauiltiHoi cucmemu. HadaHo xapakmepucmuku
KOHCMPpyKyiti  nogimpaHux 6e3ninomHukige (0poHis) 8upobHUKi8 csimosux KomnaHili i Konekmusy
HauioHaneHoz2o asiauiliHozo yHisepcumemy. BusHauyeHo k/o4osuli npiopumem ymeopeHHs y Ckaaodi
YKpaiHCbK020 K/1acmepHO20 anbAHCY pe2ioHanbHO020 MPAHCNOPMHO-102iCMUYHO20 Knacmepa 6e3ninomHux
asiayitiHux cucmem ma Komnsekcig Ha 6a3i Haykoso-eupobHu4yo2o yeHmpy 6e3ninomHoi asiauii (HBLJBA)
«Bipax», kagedp: opeanizauii agiauitiHux nepeseseHs, opaaHizauii asiayitiHux pobim ma nocsye, 102iCMuku,
3ayikasneHux nidpo3dinie HauioHanbHo2o asiayiliHo2o yHigepcumemy ma iHWUX NAPMHEPCbKUX
opeaHizayit. Lle po3wupume (io2o0 MoXIusocmi 8uxody Ha esponelicbkuli ma ceimosuli puHKU asiayitiHoi
MmexHiKu.

Knwouoei cnoea: besninotHe nositpaHe cyaHo (BIC); gpoH; TpaHCNOPTHO-NOMICTUYHMIA KnacTep;
6e3ninoTHa AOCTaBKa; 30HU KPUTUYHUX iHAYCTPI; HaBirauia; KBagpoKonTep; NiTanbHWIA anapat; JoCTaBKa
OCTaHHbOI MUAi; HaBirauiHi CynyTHUKOBI CUCTEMM.

Cepzeli puyeHko, TameaHa [loezaHb, BepoHuka HuHu4. «KnacmepHele nepcneKkmuesl
ucnosb3oeaHus 6ecnusomHbIX ABUAYUUOHHbIX cucmem 8 obecneyeHuu Ku3HedesmesbHoCMU
Kpumu4eckux uHOycmpuii». B cmamee paccmompeHsi nepcnekmussl UCNo/1b308aHUA 6ecnuiomHbix
8030YLWHbIX CUCMeM 8 cocmase MpPAaHCNOPMHO-102UCMUYECKUX K/IACMepo8 OmMHoCcUmMesibHO 00CmasKu
2py308 K Kpumuy4ecKuM JI0Kayuam, 2yMaHumapHoUt NoMowu y4dcmHUKam coobujecmsa u momy nodobHoe.
OnpedenieHbl OCHOBHble npeuMylwecmad u HedoCMamku Ucno/1b308aHUA 6ecnuIomHbIX 8030YWHbIX Cy008
(6BC) 8 ycnosusx MupHoz20 U 80eHHO20 spemeHuU. OcHOBHOU udeeli cmameu A8/19emca UCNOo/1b308aHUe
becnunomHsix asuayuorHsix cucmem (bAC) 8 obecnedeHuu xu3Hedesmes1bHOCMU KpUmuuyeckux uHoycmpud
8 compydHudecmae ¢ Accoyuayuet «lpednpuamudi MpomeiwneHHol Aemomamusayuu YkpauHel» (Al1TAY),
HayuoraneHeim aguayuoHHsiM yHusepcumemom (HAY), npucoeduHeHue K YKpauHCKOMy KaacmepHomy
aneaHcy (YKA) 8 cmamyce pe2uoHanbHO20 mMpaHcnopmHo-i02ucmuyecko2o Kaacmepa 6ecnuiomHbix
asuAyUOHHbIX cucmem u kKomnsiekco8 HAY. [pedcmasneHa knaccugpukayus bBC no macce, sbicome,
o0numesnibHOCMu nosiema u paouycy Oelicmeull. OnpedeneH cocmas noodpasdeneHuli becnunom-ou
asuayuoHHoUl cucmemel. lIpedocmassieHsl xapakmepucmuKku KOHCMPYKUUU 8030yWHbIX 6ecnusiomHuKos
(OpoHo8) npouszgodumesieli MUpPOBbIX KOMNAHUU U Kosslekmuead HauuoHasbHO20 as8UAYUOHHO20
yHusepcumema. OnpedesieH k/royesol npuopumem obpa3oeaHusa 8 cocmase YKpauHCcKo20 K1acmepHoz20
A/IbAHCA pe2UOHAIbHO20 MPAHCNOPMHO-102UCMUYECKO20 K/idcmepad 6ecnu/iomHbIX a8UAUUOHHbIX CUCMEM
u Komniekcos Ha 6asze Hay4Ho-npouzgoocmeeHHo20 yeHmpa becnunomuou asuayuu (HILBA) «Bupax»,
Kagheop: op2aHu3ayuu asuayuUOHHbIX Nepedo3oK, Op2aHU3ayUU asuayUuoHHbIX pabom u ycsye, 102UCMUKU,
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3auHmMepecoB8aHHbIX noapasaeneHuG HayuoHanvbHo20 ABUAYUOHHO20 yHusepcumema u apyeux

napmHepcKux op2aHusayul. 3mo pacuiupum e20 803MOXHOCMU 8bIX00a HA e8ponelickuli U MUpo8oU pbiHKU

asuayuoHHOU mexHUKuU.

Knioyessblie cnoesa: becnnnotHoe Bo3pywHoe cyaHo (BBC); opoH; TpaHCNOPTHO-NOrMCTUYECKUN
KnacTtep; 6ecnuioTHas AOCTaBKa; 30Hbl KPUTUYECKUX MHAYCTPUIA; HABUTaLMs; KBAgPOKONTEP; IeTaTeNbHbIN
annapart; ocCTaBKa nocinefHen MUY, HaBUraLMOHHbIE CMYTHUKOBbIE CUCTEMDbI.

Introduction. More than a month ago,
the topic of this article could be any topic
related to transport, warehousing or logistics
in general, but today Ukraine is faced with a
different reality. An open military attack by
Russia with the support of Belarus on Ukraine
was launched at 5:00 am on February 24,
2022. The invasion is part of the Russian-
Ukrainian war waged by Russia in 2014, in
which Russia has tried to deny participation.
In its resolution of March 2, 2022, the UN
General Assembly condemned the Russian
invasion of Ukraine and called it the
aggression of the Russian Federation against
Ukraine.

Today, thousands of homes have been
destroyed, and tens of thousands of people
killed and injured. Most of the transport
connections in Kyiv, Kharkiv, Chernihiv, Sumy,
Donetsk, Luhansk, and other regions have
been destroyed. Thanks to the staff of the
Security Service of Ukraine and units of the
SES of Ukraine, the liberated territories are
quickly processed (this refers to demining,
removal, and dismantling ruins, etc) and try to
assist those who need it and not always have
access to each of the locations. Effective
access to these critical locations is possible
using unmanned aerial systems.

The main idea of the article is to use
unmanned aerial systems (UAS) in ensuring
the viability of critical industries in
cooperation with the Association of Industrial
Automation of Ukraine (APPAU), National
Aviation University (NAU), joining the
Ukrainian Cluster Alliance (UCA) as a regional
transport- logistics cluster of unmanned aerial
systems and complexes of NAU. Determining
the main activities of UAS within the UCA are
humanitarian aid, delivery of food,
emergency care, medical supplies, services for
internally displaced persons, support to

charitable and volunteer organizations, and
delivery of equipment to restore the
infrastructure of destroyed cities and regions,
and more.

The purpose and objectives of the
study. Explore the possibility of delivering
essentials and medicines using unmanned
aerial vehicles and their main driving force,
unmanned aerial vehicles (UAVs), to critical
industries, bringing together university,
industry, and high-tech communities within
regional aviation clusters to win.

The unmanned aerial vehicle system
consists of the BPS, ground (air, surface)
control point, and communication lines.

Basic material and results. Together
with regional clusters and other partners,
APPAU [1] launched the Clusters4Ukraine
initiative, which aims to establish broad
cooperation between the European and other
world communities and Ukrainian clusters of
industrial and high-tech sectors [2-5] in
ensuring the viability of critical industries.
These industries include:

1 - industries that provide the population
with basic necessities (food, medicine,
clothing, etc.);

2 - critical infrastructure facilities.

The initiative aims to clarify the needs of
these industries and meet them by:

1. Mobilization and unification of
members of cluster communities at the
regional and sectoral level, with clarification
of their own needs, free resources, and
opportunities.  Ensuring  evacuation -
relocation of companies, members of our
community, and their families to safe regions.

2. Involvement - assistance to service
providers to support the production of critical
industries and infrastructure: supply of
components, products, individual
technologies, and technical assistance.
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3. Establishment of
humanitarian aid.

4. Integration - liaison with local
administrations and other field coordinators.

In addition, the continuation of projects
with the EU also requires the cooperation and
support of our startups, SMEs, and
universities, as the EU is ready to continue
many projects, but we need consolidated
efforts and some guarantees from us on the
ability to implement them in wartime. It is

logistics  for
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necessary to determine the strategies of
international economic activity of clusters in
the global and regional markets [2, p. 6] using
unmanned aerial vehicles (UAVs).

Analysis of the development of the
world's unmanned aerial vehicles (UAVs) as
components of UAS over the past 20 years
shows a steady trend to increase their size and
weight, as well as range, altitude, and
duration of the flight (Table 1).

Table 1 — Classification of UAV by mass, height, flight duration and range [6, p.15]

Action . . flight
Code Name Mass, kg radius, Al durz?tion,
km m h
TACTICAL
micro Micro <5 <10 250 1
mini Mini < 20/25/30/150 <10 150/250/300 <2
CR Very short range 25-150 10-30 3000 2-4
SR Short-range 50-250 30-70 3000 3-6
MR Medium range 150-500 70-200 5000 6-10
MRE Medium range and long duration 500-150 > 500 8000 10-18
LADP Low altitude 250-2500 > 250 50-9000 0,5-1
LALE Low altitude with a long flight 15-25 > 500 3000 >24
duration
MALE Medium altitude with a short 1000-1500 =500 5000-8000 24-28
flight duration
STRATEGICAL
HALE g't'ﬁgt'g'ﬂwde with a long flight | 25505000 | > 2000 20000 24-48
Strato Stratospheric > 2500 > 2000 > 20000 > 48
EXO Outside the stratosphere - - > 30500 -
SPECIAL
UKAV Combat UAV > 1000 +/- 1500 12000 2
LET Disposable UAV - 300 4000 3-4
DEC UAV-targets 150-500 0-500 50-5000 <4

In order for the UAV to be able to fly, an
unmanned aerial vehicle (UAS) is required,
which consists of the following elements: the
UAV itself;, UAV control (management)
stations; software and systems for monitoring
the condition of the UAV; means of
communication (ground/air and air/ground)
for air traffic control and payload of UAV; data
processing terminals; landing system; launch
systems and in-flight recovery systems;
equipment for maintenance and upkeep of

the UAV and its systems; UAS storage and
transportation systems. At the same time,
UAS should be serviced by qualified ground
personnel [6, p. 16].

Delivery by so-called «smart drones» to
hard-to-reach points is a method of delivering
cargo by unmanned aerial vehicles (UAVs),
which are used to transport packages,
medicines, food, or other goods.

«The Economist» recently named the
civilian drone industry one of the most
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promising industries for business. Let's find
out in what areas drones are currently used
and what is the secret of the popularity of
flying robots. Last summer, scientists
launched a trial version of the giant Aquila
drone, adrone that is powered by solar panels
and can therefore fly for three months
without interruption.

Drones have also begun to be used as a
delivery service tool. The Wing project,
developed by Google Alfabet, will work with
two Australian companies - medical and
restaurant. The Guzman y Gomez network of
Mexican establishments and the Chemist
Warehouse pharmacy company use Alfabet
drones to deliver food and medicine to rural
customers. Typically, such customers have to
drive 40 minutes by car to get an order, since
the nearest grocery store, restaurant, or
pharmacy is far from their home.

The project is experimental; meaning
those who will use its services will participate
in the study of the efficiency of drone delivery.
This method is not yet ideal, because, despite
a system that can pre-configure routes,
drones rely on onboard sensors to avoid
interference. However, the more routes
traveled, the more information drones will be
able to gather, and the better the sensors will
work on the ground which will be able to
protect drones from collisions. This method is
also convenient for businesses - restaurant
owners say that such delivery will help them
fine-tune the logistics of sending products to
customers while they are still hot. It will also
help them understand how much time it takes
to prepare, pack and load food as quickly as
possible. At the same time, unmanned
delivery of over-the-counter medications and
vitamins will help pharmaceutical companies
find the best way to package different drugs
and optimize the number of items that can be
delivered in one flight [7].

Commenting on the possibilities of drone
deliveries, it can be noted that this project is
promising and interesting, however, despite
the publicity and the illusion of mass use of
technology, it is not perfect and is still under
development. Practical examples of regular

36-44
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cargo delivery routes in the world are scarce.
Such projects exist in artificially created
conditions, within a clearly defined space, and
they cannot be transferred to other territories.

The problems with delivery now are not
in the technological sphere, because it is
possible to send a loaded drone from point A
to point B without obstacles, but in the legal
one. Currently, the use of drones is allowed
only in the line of sight, meaning when the
pilot of the drone sees the device throughout
the flight. EU countries are developing
regulations that will allow drones to be used
out of sight. Such introductions will affect the
drone delivery industry. There is also the
problem that the drone, using automatic
navigation, must follow specific rules and
altitudes to avoid collisions with other flying
objects [8]. However, such laws have not yet
been defined.

Mass drone deliveries are the creation of
a large regional aviation infrastructure above
ground level, rather than one-day delivery by
one drone in one hand. Therefore, it is
necessary to create many legislative
initiatives, and change many documents, not
only in Ukraine but all over the world. In
Ukraine, everything is complicated because
the legal framework doesn't define drones as
an independent transport unit [9].

Advantages and disadvantages of using
UAV for cargo delivery

Delivery of cargo by quadcopters and
other such aircraft has many advantages.
However, there are several shortcomings,
without which such a solution is unlikely to
become widespread. Let's take a closer look at
the main pros and cons [10].

The main advantages of this method of
cargo delivery include:

- complex terrain (mountains, jungles,
etc.) is not a problem. Drones overcome it
relatively easily, which in many cases
significantly reduces the route, speeding up
delivery time;

- independence from  transport
infrastructure restrictions. For example, old
railways or a broken road that negatively
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affect the movement of conventional land
transport;

- high speed of delivery is provided since
drones aren’t affected by situations on the
road (traffic jams, accidents, and other
possible problems);

- Quadcopters have such an interesting
feature as the possibility of vertical landing,
which allows to ensure very high delivery
accuracy thanks to the GPS sensor;

- Compact drone, powered by an electric
battery, has a much smaller negative impact
on the environment than a truck or car;

- in the long run, the commercial use of
drones, due to their high energy efficiency
and the ability to work in hard-to-reach
places, can have a positive impact on many
sectors of the economy.

Some disadvantages prevent us from
using drone delivery everywhere:

- small carrying capacity (up to 3-4 kg)
does not allow the use of quadcopters for
transporting large loads. Delivery of large
household appliances or furniture in this way
will not work;

- restrictions on battery life (up to 30
minutes) significantly limit the radius of
possible delivery, and for the commercial use
of technology you need to create an entire
infrastructure from scratch;

- The issue of privacy remains relevant -
the drone uses GPS to move to the exact
destination, as well as a built-in camera that
avoids interference during the flight and land
safely;

- legal issues - in some countries the use
of drones is not regulated, but in the United
States and other Western countries,
regulators are already actively working in this
direction;

- Physical security is another potentially
problematic issue, as it is unlikely that many
city dwellers will be thrilled if hundreds of
drones flying overhead, one of which could
fail and hit one of the pedestrians.

They can also pose a potential hazard
when used near airports due to the risk of
collisions with aircraft [11].

36-44
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Drones help with last-mile delivery
because they can transport drugs and
vaccines, as well as deliver medical specimens
to and from remote or inaccessible areas.

So far, the delivery of goods by
quadcopter is, rather, a test. Copters are
readily used in advertising, for show delivery
of goods during promotions, and to achieve a
wow effect: passers-by are happy to record
and photograph drones, distributing videos
and photos on social networks. But logistics
experts are confident that drone delivery will
become commonplace in the future.

The main task is to quickly restore safe
logistics chains in the liberated territories and
to establish the supply of humanitarian aid to
the affected cities of the region [12].

To accomplish this task, local authorities
may involve medical response drones and
search-and-rescue drones manufactured in
North America. An innovative temperature-
controlled medical cargo box will be included
in medical drones. A payload box can hold up
to 35 pounds of medical supplies, including
blood, pharmaceuticals, insulin/medicine,
vaccines, water, and wound care kits. It is also
mounted on top for safer and more
convenient delivery.

The army of air drones of some world
manufacturers can deliver cargoes from 20 kg
to 500 kg of critical cargoes across all of
Ukraine. With a huge range of fixed-wing
aircraft, helicopters, gyro-helicopters, and
hybrid aircraft operating in a coordinated
network of short and long-distance supply
lines, we could provide an almost
inexhaustible supply of everything that is
needed by frontline troops or civilians,
without risking any human life.

Night flights, close to the ground, and the
use of specialized technologies that allow
flights in areas where Global Navigation
Satellite Systems (GNSS) are jammed and the
coverage is designed to significantly reduce
the radar cross-section, could significantly
improve supply lines to the front line, and
locations and territories dominated by
Russians. Of course, there would be losses, but
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the replenishment of these unmanned
vehicles would be quick and cost-effective.

Drones can be used in many ways: fast,
quiet airborne drones can be used in
electronic warfare to disrupt Russian
communications on the ground or confuse
Russian planes; small systems can be used to
deliver passive beacons to detect targets that
increase the effectiveness of strikes against
the enemy [13].

Relatively recently, the concept of «flying
platform» was developed, according to which
they began to build UAVs, connecting the
payload with onboard systems, such as multi-
purpose UAV «Proteus» (USA), which can
compete with satellites [6, p. 30]. Unlike the
satellite, the UAV monitors the observation
point constantly. After completing the task at
an altitude of 20 km for 24 hours, he returns to
base, and he is replaced by another in the sky.
Another UAV is in reserve. This is the main
component of savings, as UAV is an order of
magnitude cheaper than satellites.

In the world market, aviation equipment
is gradually gaining its right to life
qualitatively different from traditional aircraft
without a pilot on board. Given the reasons
stated above and awareness of its leading role
in the development of aviation technology,
the staff of the National Aviation University
(NAU) over the past decade has made a
worthy contribution to the development of
unmanned aerial vehicles. More than 40
different designs of unmanned aerial vehicles
(UAVs) were developed and implemented [6,
p. 240-247].

Unmanned aerial vehicles and their
complexes made by NAU have a wide range
of applications: for cargo transportation - it is
an unmanned four-engine helicopter PKM-14
«Saturnia» for the transportation of small
cargo at a distance of 3 km in automatic
mode; for reconnaissance, monitoring, and
other purposes - this is the unmanned aerial
vehicle complex (UAVC) «Ovod» M106
designed to perform reconnaissance from the
air day and night with the transmission and
recording of video or infrared images in the
«online» mode; unmanned aerial vehicle M-6
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«Zhayvir» for technologies of biological
protection of crops; unmanned aerial vehicle
system M-56 «Module» in law enforcement
agencies can be used as a carrier of high-
precision weapons; planning self-propelled
mini-ammunition PMB-03, which is dropped
from the aircraft carrier, achieving the goal in
the planning mode on the battlefield, and
during special operations [6, p. 114-181].

It is known that the modern market of
«clean» UAVs is volatile and is activated
mainly in the event of hostilities. It takes a
long time (about 4-6 years) to bring a clean
UAV project to sales, because of significant
expense and struggle with the corporations of
the leading countries, which have been long
known in the «clean» UAV market and hold
most of it.

Our key priority in this initial
organizational period of the UAV market is to
pool and mobilize resources within aviation
clusters in global and regional markets. Thus,
on March 24, 2022, 16 clusters and cluster
organizations of Ukraine merged into the
Ukrainian Cluster Alliance (UCA) and this
growth continues. This is the first association
of clusters in Ukraine, which undertakes the
mission of developing the entire cluster
movement [14]. The Ukrainian Cluster
Alliance (UCA) has started a series of meetings
with European clusters. Traditionally, this
format of communication is called C2C
(clusters2clusters) and it is more effective
because it offers a direct dialogue between
the parties. A special marketplace of
assistance to Ukrainian clusters and SMEs has
been launched on the European Cluster
Cooperation Platform (ECCP). This is an
initiative of the European Cluster Alliance
(ECA) for humanitarian aid to Ukrainian
clusters, launched in late February 2022 in
conjunction with the cluster committee
Industry4Ukraine, the predecessor of UCA.
Europeans offer mostly humanitarian and
other assistance to refugees, while our
clusters need help to restore supply chains
and added value.

The mission of the association is to
accelerate the clustering of economic sectors
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of Ukraine by consolidating and growing
members of the cluster movement, and their
development following European best
practices and standards. During the war,
UCA's priority was to support clusters of
critical industries responsible for food
security, drug production, clothing, health
care, and critical infrastructure.

Transport and logistics clusters with their
active component of unmanned aerial
systems, which will help to restore the chains
of unmanned aerial vehicles, should become
a connecting link in the Ukrainian cluster
alliance.

Conclusions. The formation of a regional
transport and logistics cluster of unmanned
aerial systems and NAU complexes will help
integrate unmanned aerial vehicles to solve
many scientific and applied problems related
to geology, ecology, meteorology, zoology,
agriculture, climate research, mining, etc.
Unmanned aerial vehicles can optimize the
tracking of migration of birds, mammals, and
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and ice conditions on rivers, the movement of
ships, the movement of vehicles and people,
radar reconnaissance, aerial, photographic
and cinematographic, multispectral up to 100
meters, etc. [6, p. 31].

The Regional Transport and Logistics
Cluster of Unmanned Aerial Systems and
Complexes of NAU within the Ukrainian
Cluster Alliance (UCA) will provide conditions
at the stage of formation of transitional
aviation to initiate competitive flagship
projects of unmanned aerial vehicles aimed at
helping critical industries. European clusters
are expected to help with supply, new
projects and orders, and integration into
innovative projects. To intensify its activities,
the Regional Transport and Logistics Cluster
of Unmanned Aerial Systems and NAU
Complexes needs to agree on its positions,
priorities, action program, and key messages
and submit them to the UCA Coordination
Center to prepare for C2C meetings with a
group of stakeholders. Commission on the

fish, changes in meteorological conditions European Cluster Cooperation Platform
(ECCP).
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