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PROSPECTS FOR USING UNMANNED AERIAL

VEHICLES FOR MEDICAL AND BIOLOGICAL PROTECTION
OF THE CIVILIANS AND THE MILITARY IN THE SAFE ZONE
AND THE JOINT FORCES OPERATION (JFO) AREA

Introduction. In the 21 century, wars became revolutionary in terms of military affairs, as a result of the use of high-
precision weapons, the large-scale application of various advanced information and analytical technologies, troop and
weapon control systems, and the transition to noncontact combat operations, which have led to an increase in combat
power due to the formation and the use of a single information and communication space in the combat zone.

Problem Statement. The use of unmanned aerial vehicles (hereinafter UAVs) for remedying the medical and
social consequences of threats and improving the organization and provision of medical care to the civilians and
the military is a relevant problem.

Purpose. The purpose of this research is to assess the prospects for the use of unmanned aerial vehicles for
medical reconnaissance and emergency assistance to the civilians and the military.

Material and Methods. The publications in open sources of information have been analyzed with the use of
a systematic approach, in accordance with the relevant instructions and rules of the State Regulation of Activities
Involving the Use of the Airspace of Ukraine.
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Results. The advantages of using UAVs for medical reconnaissance and provision of emergency medical aid to victims in the
safety zone and the JFO area, with the application of telemedicine elements have been established. The prospects for the develop-
ment of unmanned aviation for the purpose of its use for remedial works to eliminate the consequences of emergency situations
have been assessed and substantiated. The capabilities of UAV equipment to receive information in real time with lower eco-
nomic costs as compared with manned aviation forces and means have been identified. These capabilities provide additional
advantages of the use of UAVs in epidemiological studies.

Conclusions. The implementation of UAVs while organizing the provision of emergency medical care in Ukraine will signifi-
cantly improve the timeliness, availability and completeness of its provision, increase the survival of the wounded and sick people
in combat zones and hard-to-reach places, bring them closer to the European and world standards.

Keywords: unmanned aerial vehicles (UAVs), medical protection of the civilians and the military, and_Joint Forces Operation (JFO).

In the 21 century, the wars involving various
groups of the NATO armed forces became revolu-
tionary in terms of warfare, as a result of the ap-
pearance and use of high-precision weapons, ad-
vanced information technologies, the large-scale
integrated employment of various information
and analytical systems, troop and weapon control
systems, as well as the transition to noncontact
combat operations conducted by combined groups
of troops, which have led to an increase in the com-
bat power of the troops when they perform vari-
ous combat tasks, including specific ones, due to
the formation and use of a single information and
communication space in the combat zone [1, 2].
Prospects for the use of unmanned aerial vehi-
cles (UAVs), or drones, as they have been better
known, are one of the most widely discussed top-
ics in modern warfare. Among the unconditional
advantages of UAVs there is the accuracy of aim-
ing, which allows waging wars practically with-
out risks to the lives of military personnel and
with much smaller losses among civilians [3].
UAVs have been used since the Cold War, but
at the beginning of the 1990s, only few countries
had a technology to manufacture UAVs of the first
generation [4]. In 2000, UAVs were used by the
armed forces of 17 countries. By 2016, the number
of these countries had increased to 90. Hence, it
has been concluded that in the near future almost
all world countries will have UAVs in service [5].
Military specialists of the advanced economies
believe that in the modern combat environment,
reconnaissance unmanned aerial vehicles may
solve the task of aerial reconnaissance more effec-
tively and efficiently, as compared with piloted
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reconnaissance aircraft. The time to bring the re-
ceived intelligence information to the relevant deci-
sion-maker is reduced. Therefore, the Armed Forces
of Ukraine need to be equipped with modern recon-
naissance UAVs. While developing domestic recon-
naissance UAVS, the designers have to take into ac-
count the world trends in the use of forces and
means of unmanned reconnaissance vehicles.

The most characteristic feature of modern com-
bat actions is the integrated process of intelligen-
ce, data transfer, control of troops and weapons,
fire and radio-electronic suppression of the enemy
on a time scale close to the real one. This allows
minimizing the loss of military personnel and
solving combat tasks more effectively. The results
of the analysis of local wars and armed conflicts of
our time have shown the growing role of unman-
ned aerial vehicles in solving aerial reconnais-
sance tasks [2].

For eight years, a hybrid war has been going
on in the east of our country. It has taken the lives
of more than 12,000 citizens of Ukraine and made
more than 32,000 defenders and peaceful citizens
disabled. Despite the Minsk agreements, the ar-
med conflict in the East of Ukraine is accompa-
nied by significant human casualties and causes
enormous material, financial, social, and psycho-
logical damage to our state and citizens. It has
highlighted a number of serious problems in the
organization of emergency medical care at all
stages of medical evacuation and determined the
need for a detailed analysis of these problems and
measures to overcome them.

From the first days of the anti-terrorist opera-
tion (ATO)/JFO in the East of Ukraine, several
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problems arose in the process of organizing medi-
cal support for the troops and the civilians living
in the combat zone and safety zones. A low level
of staffing the military medical service with per-
sonnel and medical personnel of the healthcare
system, a lack of stocks of medical implements
and medical products, UAVs for medical recon-
naissance and telemedicine, armored means of
evacuating the wounded from the battlefield, and
inconsistency and lack of interaction between the
military medical service and the civilian health
care system were typical problems at the begin-
ning of this war.

All this requires urgent measures to optimize the
operation of the state healthcare system and the
organization of interaction with the armed forces
in combat conditions and with all ministries and
agencies involved in the armed conflict [6].

Therefore, it is very important to analyze the
experience of the use of UAVs by NATO members
in order to determine the direction of the employ-
ment of these devices in JFO.

The impetus for the development of unmanned
aviation in the world was the successful and wide-
spread use of UAVs by the U.S. and Israeli armies
during operations in the Persian Gulf, Yugoslavia,
and in the Arab-Israeli conflict. Nowadays, there
has been an upswing in the development of UAVs.

An unmanned aerial vehicle is an aircraft whose
flight is controlled remotely, with the help of a
special control station located outside the air-
craft, or an aircraft that flies autonomously ac-
cording to appropriate program [7, 8].

In advanced foreign economies, medical UAVs
are considered aerodynamic containers that are
used to transport medicines and medical products,
including those for primary and pre-medical aid
and vaccines. Although the U.S. Federal Aviation
Administration adopted the term “unmanned
aerial vehicle/system (UAV /UAS)” as early as in
2005, the term “drone’ has been still more pre-
ferred in the peer-reviewed medical literature [9].

Until now, UAVs have been mainly used in the
military sphere. At the same time, as the analysis
of the literature has shown, UAVs may be effec-
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tively employed to deliver blood, vaccines, drugs,
organs, medical supplies and life-saving equip-
ment [9].

In particular, various programs on the use of
UAVs for the transportation of medical materials
[10] have been initiated in Switzerland, the USA,
the Netherlands, Bhutan, Papua New Guinea,
Tanzania, Rwanda, Ghana, Malawi, and Haiti, with
the support of UNICEF, Médecins Sans Frontieres
(MSF) or the World Health Organization (WHO).
These drones have a carrying capacity of up to 2 kg,
operate autonomously about 30—40 minutes; at
best, and may cover 10 km in 18 minutes.

The use of UAVs has become particularly wide-
spread in the EU countries, where their capabili-
ties are actively employed for medical purposes.
So, for example, in Germany, drones are used to
deliver defibrillators. The Deficopter UAV may
increase the chance of saving people during an
emergency and in hard-to-reach places for ambu-
lances. Having arrived at the victim, an UAV
drops the defibrillator that can be used by people
who are near the victim, without waiting for the
arrival of ambulance. One such UAV is able to
quickly deliver a defibrillator to a patient within
a radius of 1.2 km?2, which increases the chance of
saving a person from 8% to 80% [11]. It is known
that every minute of delay in the use of a defibril-
lator reduces the chances of the victim’s survival
by 7—10% [11].

In Poland, the AtraxM UAV was developed for
medical purposes, equipped with interchangeable
trays for transporting the first aid kits containing
basic dressing materials; rescue kits for recovery
after shock; medicines prepared given the pati-
ent’s need for immediate administration (for ex-
ample, ampoules with adrenaline and insulin),
provided that there is information about the symp-
toms and the need for an urgent response; medi-
cines for people living in disaster-affected areas
and blood bags.

The medical /biological reconnaissance in the
area of JFO is particularly relevant. Thanks to
video cameras built into medical UAVs, it is pos-
sible to carry out medical /biological reconnais-
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sance and, with the help of telemedicine elements,
to obtain informative and important images that
help to understand the situation on the site, to
allow the specialists to make an adequate deci-
sion that most effectively contributes to the de-
termination of further actions for the provision of
medical aid to harmed or injured people.

The ability of UAVs to obtain temporal and vis-
ual information in real time with a high resolution
at a low cost makes them suitable for epidemio-
logical studies. Such studies have been conducted
in Malaysia, with the aim of monitoring popula-
tions of the malaria pathogen Plasmodium knowle-
si, the spread of which is associated with changes
in land use, as the deforestation and cultivation of
agricultural crops have led to the fragmentation of
the habitats of primate species that are the hosts of
the malaria plasmodium [12]. Another thematic
study with the use of UAVs has been conducted in
the south of Spain, for monitoring the spatial dis-
tribution of large mammals carrying the tubercu-
losis pathogen Mycobacterium tuberculosis [13].
Recently, researchers have used medical drones
with nucleic acid analysis modules to detect Sta-
phylococcus aureus and Ebola virus [14].

Rapid delivery of vaccines, medicines, and me-
dical products directly to the source of infectious
diseases can ensure timely and high-quality meas-
ures to prevent the occurrence and spread of out-
breaks of life-threatening infectious diseases [15].

The previous studies have demonstrated the pos-
sibility of delivering an Automated External Defibril-
lator (AED) with the help of drones to reduce re-
sponse time in out-of-hospital cardiac arrest [16, 17].

Claesson et al. [17] have found a significant re-
duction in the response time in the case of AED
delivery by drone during simulated cardiac arrest
in locations with physical barriers (e.g., fjords) to
EMS. However, as the authors have noted, re-
search on the advantages of using drones in emer-
gency situations is based mainly on the use of
theoretical models, while the actual evidence on
the use of drones has been quite limited [17].

Considering the prospects for the development
of the use of unmanned aircraft for improving the
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availability and timeliness of emergency medical
aid to the population and military personnel in
the area of JFO, we assume that the growth of the
medical UAV market will be facilitated by new
technologies capable of increasing the efficiency
and frequency of their use for emergency cases.

In the world, there has been reported a trend of
investing in research and development for the
creation of advanced UAVs for medical purposes
[1—5, 10, 11]. Therefore, it is necessary to deter-
mine the advantages and disadvantages of their
introduction into the daily activities of troops
(Table 1).

The use of UAVs in practical activities related
to eliminating the medical and biological conse-
quences of military actions is one of the most ef-
fective means for conducting reconnaissance in
the JFO area. Given the conditions of hostilities,
the absence of an onboard pilot also enables im-
proving the safety of personnel involved in such
operations.

Since the beginning of hostilities in the East of
Ukraine, more than 30 UAV models have been tes-
ted. In addition to reconnaissance, they are used
to adjust/correct artillery fire and to evaluate fire
strike impact. The Special Operations Forces have
shown a great interest in the use of UAVs [15].

Currently, different types and models of UAVs
have been employed to perform aerial reconnais-
sance missions in the JFO area, depending on
the tasks and units: the aircraft-type UAVs (for
example, Leleka-100 and Furia) [18, 19] and the
multicopters (depending on the unit, different
models with similar characteristics are used, for
example, DJI Phantom modification).

Each type of UAV has its advantages and dis-
advantages and can be most effectively used de-
pending on the tasks. So, let us consider the main
features of different types of UAVs.

Thus, multicopter UAVs are the most common
in various spheres of life, first of all, because of their
lower cost. In terms of design and flight aero-
dynamics, they are most similar to helicopters
with two main rotors (the coaxial scheme). Ac-
cordingly, they have the same advantages, namely:
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Table 1. Advantages and Disadvantages of UAVs

Useful properties
of UAVs

Advantages

Disadvantages

Mobility

Operability

Payload

Weather
tions

condi-

Operation in lim-
ited space

Remote control

Ease of control

Low cost of use

Small dimensions and simple design allow UAV
to be quickly deployed and used in the condi-
tions of safety zone and JFO area. If necessary, it
can be quickly delivered to the required area.

The simplicity of the design, as compared with
the classic aircraft, makes it possible to quickly
put the UAV into operation and to deliver a car-
go in the shortest possible time, without spend-
ing extra time on pre-flight works.

Simple engineering solutions and low weight of
the fastening elements allow quickly fixing a
cargo without complicated procedures for its ar-
rangement and mounting.

Remote control allows the use of UAVs without
restrictions on the weather minimums necessa-
ry for takeoff and landing (visibility and lower
clouds).

Small dimensions and high maneuverability al-
low the use of UAVs in limited space, difficult
terrain (mountains, forests, etc.), and in densely
populated areas of cities.

Remote control allows UAVs to be used in the
most dangerous conditions for flight, where the
use of manned aircraft is impossible due to an
unacceptable risk, while the life and health of
external UAV pilot is not threatened. This al-
lows the use of UAVs in conditions of a critically
unfavorable external environment, such as radia-
tion or chemical pollution.

Controlling UAVs does not require such special
skills and knowledge as piloting a helicopter or
an airplane.

The training of an external pilot takes much less
time and does not require such a demanding se-
lection as in the case of manned vehicle pilots.

Most UAVs do not require significant resources
for operation. The cost of their use is much lower
as compared with conventional aviation. This is
why it has been widely used in various fields
around the world.

As arule, small-sized UAVs used in the civil sphere, in
particular for medical purposes, have a short flight
range, which affects the effective radius of action.

The average speed of UAV is significantly lower than
that of manned aircraft. This factor can play a key
role in the efficiency of delivery for distances close to
UAV’s maximum range.

Low maximum payload puts significant restrictions
on the amount of cargo that can be delivered or the
equipment required to complete the tasks.

At the same time, there are restrictions on the speed
of oncoming and side winds, dangerous weather phe-
nomena, precipitation, icing and other meteorologi-
cal phenomena, which under certain conditions make
the flight of UAVs impossible or impractical.

The use under such conditions, for safety reasons, is
possible only if its flight is visually tracked and con-
trolled. This means that UAV shall be piloted by op-
erator in real time and be in the visibility zone.

The communication channels used by most UAVs can
be vulnerable to radio interference, adverse environ-
mental conditions, weather conditions, obstacles,
and terrain. A strong radiation background can also
seriously complicate the operation of electronics.
Reliable communication channels are required. The
main systems of UAVs shall be protected against ra-
dio interference and environmental influences.

A reliable system of UAV autonomous operation is
required in case of loss of communication with pilot
or loss of navigation signal.

The ease of control and the absence of a “real threat”
to the life of external pilot can encourage reckless ac-
tions and pose a threat to flight safety.

UAVs have not been integrated into the general sys-
tem of flight safety control and air navigation so far.

Despite a high cost of use and maintenance, the capa-
bilities of modern aviation technology far outweigh
the capabilities of UAVs. In emergency situations, the
use of manned aircraft can be much more reliable and
provide the necessary operational efficiency.
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« vertical take-off and landing, which makes it
possible to direct the UAV and to carry out
landing /take-off from any place;

+ high maneuverability, the possibility of hover-
ing in the air, moving backwards and forwards
or being inclined towards any direction allow
arriving at hard-to-reach places, staying there
for a certain time, and even delivering a load
that can be attached to the UAV suspension.
At the same time, they have disadvantages ty-

pical for this type of airborne vehicles, namely a

lower engine efficiency that results in higher en-

ergy consumption and shorter flight time as com-
pared with aircraft-type UAV engines. The same
concerns certain aerodynamic properties.

The aircraft-type UAVs have the same aerody-
namic design as conventional manned aircraft.
They have significantly less capabilities in terms of
maneuverability, mobility and, as a result, a nar-
rower range of application. However, at the same
time, they have several advantages they inherit
from the “elder brother”, such as high speed, flight
altitude, flight range, and radius of action. Also,
their design/configuration allows a significant in-
crease in the efficiency of the engines, which makes
it possible to increase the take-off weight for in-
stalling more advanced avionics and increasing
the quantity and quality of the payload. As a rule,
UAVs of this type provide more opportunities for
long-term observation and various types of recon-
naissance, such as chemical and radiological.

So, each type of UAV has its own advantages and
disadvantages. Therefore, it is necessary to choose
an UAV depending on the task: the type of terrain,
the weather conditions, the height of obstacles, the
distance, or the area of the terrain that needs to be
surveyed, the equipment that is needed, the need to
operate in line-of-sight mode, or not, etc.

Flights in the conditions of hostilities in the
JFO area or in the safety zone impose additional
requirements that influence the choice of one or
another UAV, regardless of their design features.
While controlling such flights, personnel are usu-
ally in the most difficult, combat conditions, where
the time to complete the task is limited. In this
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case, the key role is played by additional capabili-
ties of the UAV or the complex, which affect the
performance of tasks. The high quality of the cont-
rol channels and the long range of communication
and data transmission in real time allow the per-
sonnel to operate at maximum distance from the
UAV flight area, which is very important in terms
of workplace safety in the conditions of JFO.

One of the effective means of combating the
UAVs is radio-electronic warfare equipment that
may not only cover a combat zone, but also reach
safety zones. Therefore, it is necessary to take into
account that in the area of operation of such equip-
ment, both control and data transmission channels
shall be properly secured. The possibility of auto-
nomous flight along a given route in radio silence
mode can also be a useful option when there is no
need for urgent online data transfer.

Therefore, when planning missions with the
use of UAVs in the JFO area and the safety zone,
it is necessary to take into account not only the
specifications (Table 2) and capabilities of vari-
ous UAVs, which are relevant for operation in
normal “civil conditions,” but also the additional
capabilities (Table 3) that ensure the efficiency
and safety of flights and personnel in combat con-
ditions in the JFO area and the safety zone.

Such experience should be extended to the
provision of medical products and services to the
troops. In particular, the capabilities of modern
UAVs can be used in the framework of medical re-
connaissance, aeromedical evacuation of the woun-
ded, and telemedicine.

Since medical reconnaissance is primarily data
collection, it is advisable to use UAVs to determine
medical threats that can be detected from the air.

Modern equipment that can be installed on UAVs
allows assessing the situation and risk factors of
natural, climatic, ecological, socio-economic, and
medical nature, which can affect the health of the
personnel and the sanitary conditions of the troops,
as well as the effectiveness of the medical service.

In our opinion, it is advisable to use UAVs for con-
ducting such types of medical reconnaissance as
medical and tactical, bacteriological, chemical, and
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radiation, as well as for identifying potentially dan-
gerous objects that can affect the safety of troops.
In each case, the advantages of a certain type of
UAV and the possibility of installing the necessary
equipment on it should be taken into account.
As part of medical and tactical reconnaissance,
UAVs can easily and quickly obtain information
about the characteristics of the terrain, natural
and socio-economic conditions, the state of the
infrastructure, and other information that is im-
portant for the organization of medical support
for the troops. Standard photo/video equipment
is suitable for collecting such data. It is standard
equipment of all UAVs and allows obtaining high-
quality images, including real-time ones, which af-

fects the efficiency of processing such data. De-
pending on the situation, it is advisable to use air-
craft-type UAVs where it is necessary to survey
large areas, or where the area is located at a consi-
derably far distance. Copter-type UAVs are a good
choice for short-distance flights, and given their
mobility, high maneuverability, and the ability to
hover in the air, they enable detailed study of indi-
vidual sections of a large area. Both types of UAVs
can be used simultaneously as part of complex.
As part of bacteriological reconnaissance, UAV
reconnaissance equipment can be used to collect
the necessary data that help to timely detect the
enemy's preparation for the use of bacteriological
weapons, or a terrorist act of a biological nature.

Table 2. Basic Specifications of Various UAVs

Specification Leleka 100 Furia DJI Phantom
Flight range 100 km 200 km Up to 30 km
Range of operation Up to 30 km Up to 50 km Up to 3 km
Flight duration 2.5h Upto3h Up to 30 min
Speed:
Maximum 120 km/h 130 km/h 60 km/h
Cruise 60—70 km/h 65 km/h 40 km/h
Flight altitude 1500 m 6000 m
Wind resistance 20 m/s 20 m/s 10 m/s
Temperature range —-20...+40 —20...+40 0..+40
Flight in unfavorable weather conditions yes yes n/a
Payload Modular, detachable Modular, detachable Modular, detachable
Takeoff Catapult Catapult Vertical
Landing Parachute Parachute Vertical
Table 3. Additional Specifications of UAVs
Specification Leleka 100 Furia DJI Phantom 4
Control channel Up to 50 km Up to 50 km Up to 10 km
Data transmission channel Up to 40 km Up to 3.5 km
Channel security Yes Yes No
Flight in the conditions of EW Yes Yes No
Control modes Manual and automatic Manual and automatic Manual and automatic
Navigation system GPS GPS, inertial GPS
Additional load Yes Yes n/a

ISSN 2409-9066. Sci. innov. 2022. 18 (5)

55



Yakymets, V. M., Pechiborshch, V. P, Yakymets, V. V., Volianskyi, P. B., Yadchenko, D. M., Buyun, L. I, and Ohorodniychuk, I. V.

In the framework of chemical reconnaissance,
it is necessary to use additional equipment. Mo-
dern UAVs have the ability to install special sen-
sors, gas analyzers for detecting dangerous chemi-
cals. Flights over an area of probable contamina-
tion enable establishing the general characteris-
tics of the environment and detecting the pre-
sence of dangerous chemicals.

As part of radiation reconnaissance, special sen-
sors or dosimeters mounted on UAVs allow to re-
motely measuring the radiation background in a spe-
cific area without the presence of personnel there.

In the case of the use of bacteriological, chemi-
cal, or nuclear weapons by enemy, the UAV equip-
ment provides an opportunity to register the very
fact of the enemy committing similar actions or
obvious intentions. Employing UAVs to take sam-
ples of soil, water, to detect dangerous chemicals
in the air or a dangerous radiation background in
certain areas of the terrain makes it possible to
organize the collection and analysis of all data at
a safe distance, without risks to personnel.

In addition to the actions of the enemy, there
may be potentially dangerous objects in terms of

explosion and fire, chemical, radiation and bio-

logical hazards.

The use of UAVs enables organizing constant
monitoring of such objects and reducing the risks
associated with emergency situations that may
occur at such objects (Table 4).

Given the above, in our opinion, the use of UAVs
for medical reconnaissance provides the follow-
ing advantages:

« the capabilities of photo/video equipment and
real-time data transmission allow constantly re-
ceiving data on changing conditions in the area
of deployment and combat operations of troops,
which ensures the continuity of medical recon-
naissance;

o high operability of UAVs makes it possible to
receive the necessary information at the right
time, which ensures the timeliness and effici-
ency of conducting medical reconnaissance;

o the ability to work with data in real time while
the UAV is still in the air over the required ter-
ritory and the ability to adjust its flight to re-
fine the data ensure the reliability of medical
reconnaissance;

Table 4. Medical Reconnaissance Tasks That May Be Fulfilled with the Help of UAVs

Type of medical

reconnaissance

Tasks for UAV

Required specifications

Medical and tactical reconnaissance

Bacteriological reconnaissance

Chemical reconnaissance

Radiation reconnaissance

Collecting data on:

+ environmental conditions
+ infrastructure condition

+ socio-economic conditions

¢ Collecting data on enemy’s intentions;

¢ recording enemy’s actions;

« taking soil and water samples

¢ Collecting data on enemy’s intentions;
 recording enemy’s actions;

¢ detecting dangerous chemicals

¢ monitoring chemically hazardous objects;
¢ taking soil and water samples

¢ Collecting data on enemy’s intentions;

¢ recording enemy’s actions;

¢ detecting increased radiation background,;
¢ monitoring radiation-hazardous objects

¢ taking soil and water samples

Photo/video equipment;
real-time data transmission

Photo/video equipment;
real-time data transmission

Photo/video equipment;
real-time data transmission;
equipment for the detection of
dangerous chemicals

Photo/video equipment;
real-time data transmission;
equipment for the measurement
of radiation background
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¢ high mobility of UAVs and the ability to com-
bine them into complexes ensure medical re-
connaissance in an active way.

A wide range of payloads for UAVs provides ample
opportunities for their use within the framework of
medical support for troops, in addition to reconnais-
sance. In particular, they may be employed for eva-
cuating the wounded. Currently, various means are
widely used in the army to pick up, to remove from a
battlefield, and to evacuate the wounded. Aero-
medical evacuation is considered the fastest way to
evacuate the wounded. In this case, aid to the woun-
ded is provided in a timely way. In order to success-
fully evacuate the wounded from battlefield, it is
necessary to identify them in a timely manner. A
thermal imaging camera mounted on an UAV and
real-time data transmission make it possible to quick-
ly identify places of concentration of people and
centers of sanitary losses and to send the necessary
forces and means for aeromedical evacuation there.

The growing capabilities of telecommunica-
tion technologies determine the development of
such a direction as telemedicine.

Telemedicine is a field of medicine, namely a
complex of actions, technologies, and measures
used for the provision of medical aid, with the
help of means of remote communication in the
form of electronic message exchange (in cases whe-
re distance is a critical factor).

It is advisable to implement this direction to
improve the medical support of the troops, as this
way it becomes possible to provide quality care in
a timely manner, regardless of the distance and
without endangering medical specialists in the
JFO area. In addition, telemedicine provides a
number of other advantages:

« improving the results of providing medical care;

¢ increasing combat readiness;

# rationalizing the use of resources;

& postponement, and in some cases, avoidance of
evacuation measures;

o the possibility of attracting a large number of
specialists;

¢ reducing the burden on medical institutions
and medical workers;
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o reducing losses.

For telemedicine, it is necessary to ensure:
¢ duty staff;

+ means of two-way communication;
& personnel training.

Since telemedicine depends on direct commu-
nication between doctor and patient and reliable
data transmission, the use of UAVs can signifi-
cantly increase the availability of such care. The
mobility of drones, and therefore the ability to
deliver the necessary communication capabilities
to hard-to-reach places (or even to battlefield)
makes telemedicine possible in combat condi-
tions, in particular, in the JFO area. It is possible
to increase the efficiency of this type of medical
care through delivering a drone to the required
location, not only as a means of communication,
but also as a small container with the necessary
medicines that the wounded person needs and
uses them in accordance with a doctor’s advice.

Therefore, the use of UAV capabilities in the pro-
vision of medical services to troops can be consi-
dered one of the full-fledged directions of the use
of such means in the JFO area, which can not only
significantly increase the efficiency of medical re-
connaissance and speed of aeromedical evacuati-
on of the wounded, but also, with the help of new
approaches such as telemedicine, to significantly
reduce losses among the wounded by bringing
medical aid closer to them.

Today, UAVs are widely used by the Armed For-
ces of Ukraine in the JFO area. These vehicles ha-
ve proven their effectiveness in reconnaissance to
detect enemy forces, reconnaissance of the area,
and artillery fire correction [19]. Drones are con-
stantly used by special operations forces. Unman-
ned combat aerial vehicle complexes of various
classes have been more and more widely intro-

duced [15].

CONCLUSIONS

1. The world experience in the use of UAVs has
shown that their use for liquidating the medical
and biological consequences of emergency situa-
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tions among the population and providing medi-
cal aid to the wounded and sick in safety zones
and JFO area is indisputably important.

2. Given the advantages and disadvantages, it
can be stated that the use of UAVs is necessary,
and its use for the implementation of measures
for medical and biological protection of the popu-
lation provides many advantages, such as improv-
ing the provision of emergency (urgent) medical
care due to a significant reduction in the time re-
quired to reach the patient, which, in turn, results
in a decrease in the number and severity of com-
plications for the harmed and wounded in com-

bat zones and in hard-to-reach places. This factor
brings the medical services closer to the Europe-
an and world standards.

3. The ability of UAVs to obtain real-time tem-
poral and visual information with a high resolu-
tion at a low cost makes them suitable for epide-
miological studies.

4. As part of medical and tactical reconnaissance,
UAVs can easily and quickly obtain information on
the characteristics of the area, its natural and socio-
economic conditions, the state of the infrastructure,
and other information that is important for the or-
ganization of medical support for the troops.
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ITEPCIIEKTVBU 3ACTOCYBAHHA B ME/IMKO-BIOJIOTTHHOMY
3AXUCTI HACEJIEHHS 1 BINCBK BE3IIIJIOTHUX JIITAJIbHUX AITAPATIB
B 30HAX BE3IEKU TA OIIEPALIIT OB’ €ITHAHIX CIUJI

Beryn. Biiinm, mo Bigbysanucs y XXI cTomiTti, cTammi peBoTOMiHIMI Y BificbKOBIiT CIIpaBi 3aB/SIKH TI0SIBI Ta 3aCTOCY BaH-
HIO BUCOKOTOYHOI 36pOi, IIMPOKOMAcIITaGHOMY BUKOPUCTAHHIO PI3HUX HOBITHIX iH(MOPMAIIHUX Ta aHAITUYHUX TEXHOJI0-
Tiif, crcTeM yIpaBIiHHS BilicbKaMK Ta 30POET0, IEePeXo/Ly 0 BeJleHHs 6e3KOHTaKTHUX GOMOBUX JIill, 110 TIPU3BEJIO 10 301/1b-
1eHHs GOHOBOI MOTYKHOCTI 3a paxyHOK (DOPMYBaHHs i BAKOPUCTAHHS €AMHOIO iH(GOpMaliiHO-KOMYHIKaliliHOro mpocTopy
B 30Hi1 BejieHHST OOHOBUX [TiHA.
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IIpoGaemaTuka. AKTyasbHOIO € 1pobieMa BUKOPUCTaHHsT Ge3MJIOTHUX JiTtanbHux anaparis (BrnJIA) s mogonaHHs
MEINKO-COITIaIbHIX HACJI/IKIB 3arp03, MOKPAIleHHS OpraHi3allii Ta HalaHHS MeINYHOI JOTTOMOTH HACEJIEHHIO 1 BiliChKOBO-
CITyKOOBIISIM.

Mera. [locnigutu nepcnexktuBu Bukopuctanust briJIA g npoBesientst MeIMuHOI PO3BIZIKY Ta HAITAHHS €KCTPEHOI1 J0IT0-
MOTH HACEJIEHHTO it 0cOO0BOMY CKJIaLy BiliChK.

Marepiam it Meroau. AHasis nyGJrikarii 6ysio0 31iliCHEHO 3 BAKOPUCTAHHAM CUCTEMHOTO TIiIXO0/Y 3TiAHO 3 BIAIOBI IHUMU
IHCTPYKISIMI Ta TTpaBUIaMu /lepskaBHOTO perysioBaHHS AisITbHOCTI B Tay3l BUKOPUCTAHHS MOBITPSTHOTO TIPOCTOPY YKPAiHN.

Pesyabratu. Beranosiieno nepesaru 3actocyBanHst briJIA B nipoiieci MeingHOT PO3BiIKM Ta HA/ITAaHHS €KCTPEHOI MeIny-
HOI JIOIIOMOTH [TOCTPAKAAINUM B 30Hax Oesmexu ta nposeertss OOC 3 BUKOPUCTAHHSM eJieMeHTiB TesieMenuiau. O6rpyH-
TOBAHO Ta BU3HAYEHO MMEPCIIEKTUBU PO3BUTKY OE3MiJI0THOT aBiallil i/ yac mpoBeseH st poOiT 3 JiKBigallii HacaiAKIB HaI3BH-
YallHUX cUTyaIiil. 3'sicoBaHo MORIMBOCTI armapaTypu bniJIA orpumyBaru ingopmariiio B peskMi peabHOTO Yacy 3 MEHIIN-
M €KOHOMIYHUMH 3aTPpaTaMi y TIOPIBHSIHHI 3 MJIOTOBAHUMY aBialliiiHUMI CHJIaMU Ta 3acobaMu, 1110 Ha/la€ T0aTKOBI mepe-
Baru Ipu iX 3aCTOCYBAHHI B €11i/IeMiOJIOTIYHUX JIOCTI/IKEHHSX.

Bucnosku. Briposaszkenns BiiJIA B npotiec opranisaitii Ha/JaHHS €KCTPEHOI MeIMYHOI I0TIOMOTH B YKPaiHi CyTTEBO 110-
KpalmuTh CBOEYACHICTD, AOCTYMHICTh Ta OBHOTY OOCATIB il HaJaHHs, THABAIIUTD BUKUBAHHS IIOPAHEHUX i XBOPHX Y 30HAX Be-
JIeHHs G0HOBUX /Iiif Ta MOCTPasKAATINX ¥ BAKKOAOCTYITHUX MiCIAX, HAOJU3UTH il 10 EBPOIEHCHKUX Ta CBITOBUX CTaHAAPTIB.

Kniouoei crosa: 6e3ninoTHi giTanbHi amapat, MEAMYHWI 3aXUCT HACEJEHHS Ta BilichK, 30um Oesnexn Ta OOC, meanuna
PO3BijiKa.
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