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Crani posysui sicra Ta coimbHoTH: GitHec Ta iMHOBAMIHHI pimcans 2025 warepiann  [-o0
Mixnapognoii korfepernil, Xapsis, 21 gsitaa 20250 1ean gomoeiaci |/ [pemson. LI Heemogcs
(BignoELIAnEHNE pogakTop)f.-Xapkin: [encerponsmii apyk], 2025, — 68 c.

¥ ahipHHE BEMOYCHI TCIM JOBOBRISCH, SKi OpHCEEYCHI CcyYacHMM ME{POBHM TeXHOIOUIAM T2
BETOMAETHIALL JUIA CTAION0 POIERTEY POIYMHHX MICT, PODOTHIORAHAM CHCTCMAM Ta ARTOHOMHHM
TCXHOMOCIAM Y MICREOMY COPCAOBUILLL  OUPKVISPHON CROHOMIEN Ta 3CACHOH cHCPICTHEM B
BETCGMATHIORIHHY  CHCTCMAN, [3VAEL TPAHCIOOPTHL CHCTEMH T3 MOBUIEHICTE  Miiiy Reors,
EifcpdiianapL CHCTeMN Ta Doancka 1aHnx ¥ sackkiil aprosarnianil;, HMI ra mupposi niardopsan gis
IHTCIPanil MICEEHY TIOCTY, AETOMSTIHIIA MKMBEIOEGCTL TE MICBEODT IHPPACTPYET VRN BHENHEH Ta
PILLICEHHA PeCyPeoceKTHRHGCTLL,

Peguriipa goneria: LI Hepmopos. LB Konvinueea, 3B Posamos B B, Escoer.

Sustainable smart cities and commumites: busmess and imnovation soluttons 2023 Proceedimgs of [ st
I Intemafional Conference, Kharkiv, April 21, 2025 Thesises of Keports | [Ed. 1L5h, Mevlyvadow
(chict editor).] - Kharkiy . [electrons version], 2025 - 68 p.

The collection includes abstracts of reponts dedicated 1o modern digital technologies and avtomation
for the sustainable development of sman citics; robotie systems and autonomous technologics in the
urban environment; circelar economy and green energy in aotomated. svstems:  sman transport
systems and maobility of the future; cvier-physical systems and dats security in urban auiontation;
HMI and digital platforms for the integration of arban services; amtomntion of industry and urban
infrastrocture: challenges and solufions for resouree efficiency,

Editarial board; [gor Meviudoy, Tring BEolupareyy, Yuni Romashoy Viedyslay Yevsiciey
PesvisTaTi HAYKOBHE ROCOUACHE, W0 OPCICTaRacHi ¥ 30IpHIKY, BHEOGHEHI B MOREX Petisnml
Mignaporaoro opocety Epaesye+r Wan Mowe Mogyas «Yepaina-EC: pimenas waeniapoi

exoHOMiKN [LTd poivsuany 1a craanx sicrts {(¢Ukraine-ELU: Circular Economy Solutions 4
Smart and Sustainable Cities ( EcodSmart)s) — & LO1I2T659)

O Kapegpa kos 1 HI TEpHO-THTCT B HHL TEXHOAGULT, BRTOMETHIANIT
Ta poboroTexsied (KITAP), XHYPE. 2025

“hmstalnnble smaart ctles and commanltlies: Business asd novation solsbens™ (55082005

[ 2=}

Pucynok A.2 — Onuc koHpepeniii



IMICT

Fladvalav Yevsieley

Mobile robots and autonomous vehicles in the mobility as o service (MAAS) concept ...
Svitlana Srarvkova

Automation of urhan infrastructure based on predictive maintenance and ToT ...
Oekatl Fewnin

Development of an automoted system for the technological processes of a "concrete plant”
(a company for the production of constrsction CoOmMPONENESY ... oo e, s
Mazarii Piven

Free software as a tool for techmological advantage and independence i the digiial
b T ISP
faop Do

IHYCHCKTYVAILME CHCTEME [ITRMMEN NRNEHATTA PULEAL 100 OTHMISELLT Mil-q&ﬂl:ﬂiM:ITj-' B
IR BT B L WA s (ol e o L e s e L e
Dinyten Cluerte

Intelligent tracking algorithms in collaborative robotic systems: application of camshifi and
e T W b 1 P
L0 NMivpmeoei

AHAN CVHMECHO O CTRHY OOMKY [0 UTEHIE BETPET TCHIE oo s i e meeeeman s
Feleriia Davakan, Tving Kelepaleva, Yuril Rowashov

A menernl approach to develop digital twins of sutomstion objects for smart citics
B M o e e e e e
AgF Fasus

PoaniiHaBaHHA BECTIR [ ROMIT W TEHIEA 3P 408 Gk TAKTHODS Kepyy BURHA IPHCTROAME .
Il Kedalmebioy, frvnag Kolupaieva, Yl Roswashiov

Resistomce sensars of angular welocity fior rescarch robots o benclhomark smart citbes
BPTRRIACREIEIEE L o s oo o S 0 B R o ¥ A A S A b B o M
Iring Kolupaieva, Yuril Romashay, Laszlo Fertegy

Implementations of circular economy  principles for sustainabsfiey of laboratorics in
EInTyersiies Inande B CIEREE L L i i s R L s s s L R s
frvia Kedupimewa, fgor Neviiwdov, Yaen Remashoy

Eurppean views on a green awtomation as a crocial fechoolosy for circular economy
vl i Fd 4 b T A T T i O E
Irina Kolupaieva, Tgor Neviindoy, Yurii Somazhov

European views on an intelligent automation as a crucial technology for circular sconomy
Iring Kolupaiteva, Yurli Romashoy

High-performance computing to rescarch resource and energy efficiencies of automated
controls for smart Cries ApEICaIONS. .. e e S e B e e ey e e e e
C. B Xpvemareoss, M. P Kyypionos

MMepenekTRER POIBHTKY ATATEPHATHBREN CHCTCM CACKTPOTCHEPIIT . ... oo
RV Marmuck, 57 Sotmik

Modem 10T technologics for creating avtomated 300088 SYSIERIS oo,
B Muxadioaoe, B Biveynaid

Brposajkesmn IHROBAMEHRNE IRGPOBHX pUHUCH: ¥ IHJPAcTPYETYPY 3008 OXOPOHE
T
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KO Pedwaiy, A Hevisennn, TO. Teano

Mexamza 251 pHIRE-OPICHTOBAHOT S MECECHHE ¥ CHCTCMI VOREENIHHA AKICEHY TA GCIICKER
HEHTPATEHIN TETLINRIN IVBIETIE .. ..ot cr et r e e e e e m s
A, Siekhomdinove, 5.V, Sonnk

Acrinl robot in urbam envIFOIITENLE _. ... i
Rusian Fﬂr_'u'.h.r.l, CHena Chala

The nutomation system for the production of maderials, semi-finished products and finished
products 10 iogistics Produciion IOCEREES oo reae i srmi s nen s ba v e e s s bnams & boe o
A O Fesenbo, IV, Kolupaieva, Yu. V. Romashoy

Mathematical modelling of automation objects through parametric identification and digital
L U
Yo £ Khalimonav, § F, Soimik

Circular cconomyy inautomnted s¥sIeIMS ... e
Maksys Ohersashive, feiva Kolupaieve, Yurld Romasfoy

Potentiometer sensors of an angular scceleration for rescarch robois 1o benchmack smart
srives B ER e e e S R e e L
AC. Hopros, TR Riaeyssud

Poapobsa clcresi KoM o TepHore AR iHICTPYEAHEA BUPGOHIOrG [IMPIEMCTRA ... ..
Artem Bhevehenko, Teina Kodupaieva, Yurdl Romasfon

A peneralised mathematical model of electricity consumption for electric drives m sman
L AT AONINC, o s o o L o L R
Marvil Thalenkao, g Kelupaieva, Yurid Romasioy

Circular concepis of research robotics for small scale benchmarks in automation enginecring
O R T O o e e s e O S T B e T s

=Smuinknalbe smart citles and commsnlgies: business amd Imnnvailon soleibens™ (S50 5801805
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AERIAL ROBOT IN URBAN ENVIRONMENTS

I A, Sukhomblinova, 5. V. Sainik

Eharkiv Mational University of Badie Electronics

Ukrwine, 61166, Kharkiv, Maoky av., 14

E-mnil: disng sukbomlinovaie nure ua

Annevation: The study s devoted io the analysis of modern opportunitics and prospects for the
use of aerial robots o the wrban eovironment, Key arcas of their use, meluding logistics.,
mfrastructure monilonne, environmenial contrel, and emergency response, are congidered. The
materizgls of the study emphasize the transformative potential of gerial robots for the development of
wsmiart citicss, as well as the need for further interdisciplinary rescacch to fully realize their
capakilifics.

Key words: perial robots, wnmanned aerial vehieles, urbon enviromment, autonomous systems, Al

The relevance of the topic of aerial robots in the wban environmenl is duc o the rapid
development of unmanned aerial vehicle technologies and their mtegration into various spheres of
life of modern megacities. In cities where population density and infrastiructure foad are constantly
increasing, acrinl work s becoming an effective tool tor solving many tasks = from monitoring traftfec
Nevars and environmental status to cargo delivery and emergency services, The growing demand for
fast and automated solutions inoan wbanized covironment makes  aerial robots indispensabie
assistunts [1-T]. They allow you fo reduee the load on ground mifrastrectune, increase logisiics
ciliciency, and ensure prompd response in emergency situations. In addition, the development of
artificial intelligence and autonemous control systems opens up new prospects for thewr use, for
cxample, in the field of «smart citicss and innovative services, Thus, exploring the opporiumties and
challenges associated with the application of acrial robots in urban space s extremely important for
the further implementation of future technologies m everyvday hife

Aur robats are already wsed fodoy tor infrastructore menitoring, cargo delivery, environmental data
collection, =earch and rescue operations, and law enforcement. They allow you 10 obfaim information
in real time, reducing the cost of tme and resources compared to treditional methods [8-10].
Unmanned systems are able to work autonomously thanks to artificial mieliigence. compuier vision.
and precise navigacion. This makes them effective In namrow spaces of the oity, where
miancuverability and resction specd are imporeant. The main concerns remain air traffic safety, data
privacy. begal regulation, and technical limitabions {(e.g. batlery autonomy). Cities necd adapted
infrasiructure. such as nerial robods overports and air tratfic management systems, The paper onalyzes
the mpm manufacturers of gerel robots and their key features {Table 1

Table | — Analyees the man manufacturers of acrial robots and their key features

Manufacturer /| Main models Features and arcas of application
Brand
DT (China) Mavic A, Market leader. Aenal robots for acrial photography, video

Matrice 31JD; shooting, agricultural technelogy, scarch and rescue operations.
Phantom 4 RTE. | High stability, long flight time, advanced artificial intelligence

funcrions,
Parrot Anafi.  AMAFI | Lightweight compact aenal robots for commercial and onlitary
i France) L'5A use. Thermal mmager suppost, modularity.

Skydio (USA) | Skydin 2, X110 Autonomous gerinl robots with a unigue obstacle avoidance
system.  They are used in nlrastructure  and  security
INspeciions.

“Smstuinabde snaar citles and commaniies: business asd IBnnyation soeletbens" |5 5080 CI925) 45
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Continuetion of Table |

Manufacturcr Main modcls Features and areas of application

Autel Robotes | EVO Max 4T, | Powerful acrial robots wiih thermal mmaging cameras, suitable

(China} EWV{) Lites for emercency services, podice, Conmsirsciion.

Wing (1154 U'nmanned Spcn:ia]izulinn in courier aerinl robots (delivery of poods).
delivery systems | Works in partnership with chains (for example, Waloreens).

Zipline (USA) | Creates specialized | Medical delivery (blood. vaccines) to hard-io-
autonpmews svstems for | reach regions, Drones with wvertical take-oft and
medical delivery parachuting of cargo,

S0, TN dommates the covilian peral robot market, but faces resinctions in some countrics due to
data security msues, Skydio s relevant to the UL, because of its local production and governmeni
support. Wing and Ziplme are examples of niche solutions that show the potential of drones in
fowistics.

CONCLUSIONS. Today's eitics face numerous: challenges related to mcreasing  popuiation
density, infrastroetwre strwin, and the need for operational solutions. In this context, aerinl works
show signiticani pofenbial as an innowvative tool for optimizing urban processes. The study confirms
that unmanned technolegies are already being etfectively wsed foday in areas such as infrastreciore
monitoring, emergency respanse, cargoe delpvery and environmental control. Their abolity to work
autonomously thanks to the imegration of artificial intelligence, compuier vision, and precision
navigation makes them cspecially valuable in confined wrbun spaces. Howewver, the large-scale
infroduction of acrial robots requires overcoming a number of technical and regulatory bamers. Key
challenges include ensuring air traffic safety, developing adapted infrustructure (e.g. drone heliports),
a5 well as addressing data privacy issucs.
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