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AERIAL ROBOT IN URBAN ENVIRONMENTS

D. A. Sukhomlinova, S. V. Sotnik

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky av., 14

E-mail: diana.sukhomlinova@nure.ua

Annotation: The study is devoted to the analysis of modern opportunities and prospects for the
use of aerial robots in the urban environment. Key areas of their use, including logistics,
infrastructure monitoring, environmental control, and emergency response, are considered. The
materials of the study emphasize the transformative potential of aerial robots for the development of
«smart cities», as well as the need for further interdisciplinary research to fully realize their
capabilities.

Key words: aerial robots, unmanned aerial vehicles, urban environment, autonomous systems, Al.

The relevance of the topic of aerial robots in the urban environment is due to the rapid
development of unmanned aerial vehicle technologies and their integration into various spheres of
life of modern megacities. In cities where population density and infrastructure load are constantly
increasing, aerial work is becoming an effective tool for solving many tasks — from monitoring traffic
flows and environmental status to cargo delivery and emergency services. The growing demand for
fast and automated solutions in an urbanized environment makes aerial robots indispensable
assistants [1-7]. They allow you to reduce the load on ground infrastructure, increase logistics
efficiency, and ensure prompt response in emergency situations. In addition, the development of
artificial intelligence and autonomous control systems opens up new prospects for their use, for
example, in the field of «smart cities» and innovative services. Thus, exploring the opportunities and
challenges associated with the application of aerial robots in urban space is extremely important for
the further implementation of future technologies in everyday life.

Air robots are already used today for infrastructure monitoring, cargo delivery, environmental data
collection, search and rescue operations, and law enforcement. They allow you to obtain information
in real time, reducing the cost of time and resources compared to traditional methods [8-10].
Unmanned systems are able to work autonomously thanks to artificial intelligence, computer vision,
and precise navigation. This makes them effective in narrow spaces of the city, where
maneuverability and reaction speed are important.The main concerns remain air traffic safety, data
privacy, legal regulation, and technical limitations (e.g. battery autonomy). Cities need adapted
infrastructure, such as aerial robots overports and air traffic management systems. The paper analyzes
the main manufacturers of aerial robots and their key features (Table 1).

Table 1 — Analyzes the main manufacturers of aerial robots and their key features

Manufacturer / |  Main models Features and areas of application
Brand
DIJI (China) Mavic 3, | Market leader. Aerial robots for aerial photography, video

Matrice 300, | shooting, agricultural technology, search and rescue operations.
Phantom 4 RTK | High stability, long flight time, advanced artificial intelligence

functions.
Parrot Anafi, ANAFI | Lightweight compact aerial robots for commercial and military
(France) USA use. Thermal imager support, modularity.

Skydio (USA) | Skydio 2, X10 Autonomous aerial robots with a unique obstacle avoidance
system. They are wused in infrastructure and security
inspections.
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Continuation of Table 1

Manufacturer Main models Features and areas of application

Autel Robotics | EVO Max 4T, | Powertful aerial robots with thermal imaging cameras, suitable

(China) EVO Lite+ for emergency services, police, construction.

Wing (USA) | Unmanned Specialization in courier aerial robots (delivery of goods).
delivery systems | Works in partnership with chains (for example, Walgreens).

Zipline (USA) | Creates specialized | Medical delivery (blood, vaccines) to hard-to-
autonomous  systems  for | reach regions. Drones with vertical take-off and
medical delivery parachuting of cargo.

So, DJI dominates the civilian aerial robot market, but faces restrictions in some countries due to
data security issues. Skydio is relevant to the U.S. because of its local production and government
support. Wing and Zipline are examples of niche solutions that show the potential of drones in
logistics.

CONCLUSIONS. Today's cities face numerous challenges related to increasing population
density, infrastructure strain, and the need for operational solutions. In this context, aerial works
show significant potential as an innovative tool for optimizing urban processes. The study confirms
that unmanned technologies are already being effectively used today in areas such as infrastructure
monitoring, emergency response, cargo delivery and environmental control. Their ability to work
autonomously thanks to the integration of artificial intelligence, computer vision, and precision
navigation makes them especially valuable in confined urban spaces. However, the large-scale
introduction of aerial robots requires overcoming a number of technical and regulatory barriers. Key
challenges include ensuring air traffic safety, developing adapted infrastructure (e.g. drone heliports),
as well as addressing data privacy issues.
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