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The issue of timely and high-quality restoration of samples of military equipment, maintaining them in
readiness for combat use, implementation of measures to evacuate military equipment, restoration of technical
readiness of samples of military equipment by carrying out appropriate types of repairs in the conditions of

hostilities has been raised.

Recommendations are given regarding the use of unmanned aerial vehicles and technical means of multi-
purpose robotic military equipmentduring the evacuation of military equipment in the conditions of hostilities.
Keywords: evacuation, restoration, repair, hostilities, unmanned flying drones, multi-purpose robotic

platforms.

Statement of the problem. The experience of
the Anti-Terrorist Operation (ATO), the Joint
Forces Operation (JOF), and today — and the
russian-ukrainian war, shows that the successful
conduct of combat operations (CO) requires
maintaining a certain level of combat capability of
the troops (forces) by equipping them with
serviceable military equipment (ME). It is obvious
that the failure of ME samples in these conditions
occurs both as a result of combat damage and due
to operational and technical reasons caused by the
increased intensity of operation of the equipment in
combat conditions.

In this regard, measures that are aimed at
maintaining military equipment ready for combat
use by implementing measures to restore it, in
particular the evacuation of ME, are gaining more
and more urgent importance.

Measures to restore the ME, namely conducting
technical reconnaissance and evacuation in the
conditions of constant visual reconnaissance by the
enemy and with the use of shock unmanned aerial
vehicle (UAV), pose a danger to the calculations of
repair and restoration units.

So, the transition from classic evacuation
methods to the use of multipurpose robotic
platforms (MRP) and UAV is a critically necessary
step to preserve qualified specialists and increase
the effectiveness of restoring the combat capability
of the troops.
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Analysis of recent research and publications.
The issue of the effectiveness of the use of forces
and means of repair and restoration units (RRU) in
the process of evacuation of military equipment,
such scientists as: B. O. Demianchuk, O. V. Huliak,
D. V. Lisovenko, M. I. Shaptalenko,
O. M. Vorobiov, O. I. Khazanovych and others.
[1, 2]. They substantiated the main provisions,
methods, techniques and models regarding the
organization of restoration (repair) and evacuation
military vehicles (MV). However, these models do
not pay enough attention to the study of evacuation
processes and their impact on recovery efficiency
in general.

The purpose of the article there is a
development of recommendations for the use of
unmanned aerial vehicles and technical means of
multi-purpose robotic platforms during the
evacuation of military equipment in the conditions
of hostilities.

Summary of the main material. In order to
determine the exact location of the repair fund in the
area, to investigate the condition of the access roads
to these facilities, to choose rational ways of
evacuating damaged samples MV, transportation of
goods, protection of evacuation columns, detection
of ambushes, it is proposed to introduce appropriate
units into the staff of repair and evacuation bodies
UAYV and technical facilities MRP.
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For this, it is necessary to decide on the
composition of these means, their characteristics
and capabilities, as well as their staff purpose. It
should be noted that in order to perform the
functions outlined above according to the existing
classification UAV the following are used:
reconnaissance — are designed for obtaining
intelligence information about the enemy and
preparing and conducting CO; logistics — for air
transportation and delivery of goods for various
purposes, evacuation of the wounded [3].

Similarly, from the list of available technical
means MRP we determine those intended for
logistical support of units using replaceable
specialized modules for transporting ammunition,
weapons, equipment, fuel and lubricants [4].

Structurally MRP are combine several functions
(support complexes) and are self-propelled remotely
controlled means that can be equipped with
weapons, technical means of reconnaissance of the
enemy and the terrain, a set of replaceable working
equipment and tools depending on the task [5].

It should be noted that the conduct of the russian-
ukrainian war, as well as the recent hostilities
between Azerbaijan and Armenia, is distinguished by
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the use of kamikaze drones and other UAV for
reconnaissance, which had a significant impact on the
course of the conflict [3, 6].

In this regard, one of the improved ways of
determining the exact location of the repair fund in
the area, of scouting the state of access roads to
these facilities, of determining rational ways of
evacuating damaged MV samples, of transporting
goods, of guarding evacuation convoys and of
detecting ambushes is the widespread use of UAV
in the interests of the repair and evacuation bodies
of units of the Ukrainian Defense Forces (Figure 1).

In order to effectively monitor the terrain, it is
advisable to equip the repair and evacuation body
with a reconnaissance vehicle on a tracked or
wheeled armored base, which has on board a set of
UAV class "tactical battlefields" with the following
main characteristics: weight — up to 50 kg; flight
height — up to 3 km; range of application (control
radius) — up to 40 km; duration of stay in the air —
8 — 10 hours; the number of simultaneously piloted
aircraft is — 2 units; the possibility of control from
the ground and from the side of the machine; target
load — video camera, thermal imaging camera,
navigator, designed for the use of the GPS.
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Figure 1 — Schematic of the application of a tactical unmanned aerial vehicle of the battlefield (option):
1,2, 3, 4,5, 6 —calculation numbers; K — commander of the UAV unit [7]

Consequently, the above-mentioned
requirements determining the composition and
equipment of the repair and evacuation authorities,
the procedure and methods for establishing the
exact location of the repair fund on the ground, the
reconnaissance of the condition of the access roads
to these facilities, rational ways of evacuating
damaged MV samples, as well as the organization
of cargo transportation and the protection of

evacuation convoys, taking into account the
experience of the russian-ukrainian war, will make
it possible to significantly increase the successful
performance of tasks.

Therefore, the presence of linear and point
objects on traffic routes will be the initial data for
the development of a cyclogram of movement
during the conduct of technical reconnaissance by
repair and evacuation bodies (Figure 2).
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Figure 2 — Cyclogram of movement of repair and evacuation bodies:
1 — schedule of technical reconnaissance and evacuation of damaged MV samples "by classical” methods;
2 — schedule of evacuation of damaged MV samples without enemy influence on evacuation routes;
3 — schedule of evacuation of damaged MV samples after restoration of evacuation routes in case of their
destruction; 4 — schedule of technical reconnaissance and evacuation of damaged MV samples
by repair and evacuation authorities "in an improved " way (option) [7]

With the help of a cyclogram, operational data
are obtained regarding the total time of delay in the
evacuation of damaged MV samples, as well as the
necessary time for the implementation of technical
reconnaissance measures and the evacuation of
damaged MV samples by the repair and evacuation
authorities. This is a valid basis for determining not
only the tasks, composition of forces and means,
RRU, but also taking into account the use of UAV
units and technical means of MRP during technical
reconnaissance and evacuation of damaged MV
samples by repair and evacuation bodies.

The choice of means of transportation will
depend on the conditions of the area, type and place
of hostilities, subordination and according to the
type of units that ensure the evacuation of damaged
MV samples, can be carried out on APCs, IFVs or
on an off-road vehicle.

However, the hybridity of conducting a modern
armed confrontation expands the range of tasks
(measures) that also rely on repair and evacuation
bodies, the main of which is the creation of safe and
unhindered conditions for conducting technical
reconnaissance and carrying out the evacuation of
damaged MV samples.

For effective technical reconnaissance and
evacuation of damaged samples of military
equipment, the available methods of their

implementation should be based on trends in the
direction of process robotization, taking into
account the wide possibilities for increasing the
efficiency of technical reconnaissance and
evacuation of damaged samples of MV, which will
determine the technical equipment of repair and
evacuation bodies and will additionally contain:

—a mobile robotic complex based on UAV for
conducting technical reconnaissance, protecting
evacuation columns, detecting ambushes and
remotely destroying them;

— reconnaissance UAVs (drones of the micro,
mini type) of rapid deployment (for conducting
technical reconnaissance at low altitudes and at
different times of the day);

—MRP for logistics support of units using
replaceable specialized modules for transporting
ammunition, weapons, equipment, fuel and
lubricants and logistics.

Therefore, modern ways of improving technical
reconnaissance and evacuation of damaged MV
samples are a combination of air-ground methods,
which will be based on the use of the capabilities
of modern means of robotic systems, UAVS, etc.

In general, unmanned aviation systems (UAS)
they are divided into three main classes depending
on the characteristics of the UAV included in their
composition (Table 1).
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Table 1 — Classification of UAV from the composition of UAS

Characteristics UAV, which are part of UAS Category UAV
Type Takeoff weight Application level Combat range of NA'SI:[gt(arzember
to 2 kg Micro to 5 km Micro
from 2 kg Mini -
I | uptol5kg tactical | (battlefield) More than 5 km Mini
from 15 kg
0 150 kg Small More than 25 km Small
from 150 kg Tactical .
Il to 600 kg (operational-tactical) More than 50 km Tactical
Operational Operational, more than 200 MALE
I over 600 kg . km (out of direct radio
Strategic visibility) HALE

According to the experience of use, modern
UAV can have characteristics that correspond to
different classes. In this case, the UAV class is
determined by the one of its characteristics that has
the smallest value.

Unmanned aerial vehicles from the first type
UAV usually do not require special take-off
platforms, they are launched from the hand (or with
the help of a catapult) and are used at altitudes up
to 1500 m.

Battalions (companies, platoons) UAS, those
who will work in the interests of repair and
evacuation bodies are mainly equipped the first
type UAV and designed to perform tasks at tactical
depth.

At the same time, units that are equipped the
first type UAV (small tactical), are mainly intended
for the performance of tactical tasks in the interests
of the operational-strategic grouping of troops,
flotillas, brigades (regiments), coastal missile
forces and divisions of support ships (vessels), a
separate reconnaissance battalion, brigade artillery,
battalions of the first echelon.

The main tasks of battalions (companies,
platoons) UAS, which apply the first type UAV to
increase the efficiency of technical reconnaissance
and evacuation of damaged MV samples, there are:
obtaining intelligence information about the area,
meteorological conditions (weather), soil condition
in the areas of evacuation of damaged MV samples;
transportation of goods necessary for the
evacuation of damaged MV samples; protection of
evacuation columns, detection of ambushes.

Special flight is a flight UAV to perform tasks
without the use of means of destruction (with the
exception of means of destruction used for remote
mining) both independently and in interaction

(jointly) with manned aircraft. Special flights can
also be performed to solve the above tasks.

A special flight to protect evacuation columns,
detection of ambushes can be carried out in the
following ways:

1) on duty in a certain area (usually used to
control the situation that has developed on the
traffic route and the adjacent territory, water area);

2) by flying around the route of the evacuation
columns (usually used to control the situation that
has developed on the route and the adjacent
territory, water area).

Conclusions

Therefore, the implementation of
recommendations for the use of unmanned aerial
vehicles and technical means of multi-purpose
robotic platforms during the evacuation of samples
of military equipment in the conditions of
hostilities will make it possible to more accurately
determine:

— placement of the repair fund on the ground;

—remotely assess the condition of damaged
equipment, necessary tools and scope of work;

—condition of access roads to damaged
machinery (presence of mine-explosive, non-
explosive barriers, ambushes, condition of road
surface);

— more rational ways of evacuating damaged
samples of military equipment, transporting goods,
as well as guarding evacuation columns and
detecting ambushes in time.

These measures will make it possible to increase
the safety of the personnel of repair and restoration
units and the success of their tasks to restore
damaged (stuck) weapons and military equipment.
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The direction of further research will be the
substantiation of the technical features of samples
of multi-purpose robotic platforms for conducting
technical reconnaissance of damaged military
equipment and its evacuation in the conditions of
hostilities.
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PEKOMEH/IAII OO0 3ACTOCYBAHHS BE3NIJIOTHUX JITAJTBHUX AIIAPATIB
TA TEXHIYHUX 3ACOBIB BATATOIIIJIBOBUX POBOTU30BAHUX IIVIAT®OPM
I YAC EBAKYAIIIl BIHCBbKOBOI TEXHIKH B YMOBAX BEJIEHHSI BOMOBUX JIIA

3mina xapaxmepy i ymo6 @edenHs OOUOGUX Olli 6 CYHACHUX YMOBAX MICHO NOB A3aHA 3i 3POCMAHHAM
ModcIusocmell  3pasKie  030pOcHHSA mMa  GIUCLKOBOL MEXHIKU, A MAKONC HOBIMHIX MEXHON02Il, Wo
00YMOBNIOIOMb NOWLYK WIAXI6 3MeHUleHHs empam ceped 0c0608020 ckaady. Ha cvoeooui axmugHo
npogooumsbcs poboma wooo po3eUMKY i NPAKMUYHO20 3ACMOCY8AHHA 0A2amoyinbo8ux pobOmMuU308aHUX
naamgopm ma 6e3ninOMHUX TMALLHUX anapamis 0Jisi BUKOHAHHSA PISHONIAHOBUX 3a80aHb Y GIUCLKOGIU cghepi.

Bupiwenns yux numane ennusae Ha NOCMYNO8e HAPOWEHHS CHPOMOJICHOCHMEU DPEeMOHMHO-
8I0HOBIH08ANLHUX NIOP030inie 30potinux Cun YKpainu nio yac euxoHanHs 60U08UX (CneyianbHux) 3a80aHb 8
yMo8ax eedenHs: botiosux Oil. Peanizayis ioei 3acmocyganus 6azamoyitbo8ux pobomu308aHux niamepopm
(BPII) ma 6esninomnux nimanvhux anapamié (bnJIA) 3 memoro 6i0H08IeHHS 030POEHHA MA GIlICbKOBOT
MexXHIKU 0dcmb 3MO2Yy 3MEHWUMU 8mpamu ceped 0cob08020 CKIAOY mMa CASHYMU PIBHA CNPOMONCHOCEL
PEMOHMHO-BIOHOGTI0BATLHUX NIOPO30iNi6, AKO20 HEMONCIUBO OOCACHYMU HAABHUMU PO3PAXYHKAMU.

CsoeuacHe i siKicHe 8IOHOGIEHHS 3PA3KIE BILICbKOBOI MEXHIKU, NIOMPUMAHHS iT 8 20MOBHOCMI 00 0011068020
3ACMOCYBAHHSA, BUKOHAHHS 3GX00I8 WO00 MEXHIYHOI po36iOKu, esaxyayii, nposedenHs GiON0GIOHUX BUJI8
DPEMOHMY 8 YMOBAX 8e0eHHs 6011068uUX Oili 6e3n0CePeOHbO BNIUBAE HA KOMNIEKMYBAHHS 8iliICbKOBOT MEeXHIKU ma
CnpomModcHocmi  nidpo30inie cyxonymuux eiticok 360potinux Cun Yxpainu Ha 6uxoHauHs 3a60aHb 34
NPUSHAYEHHSM.

Bukonanns 3a60anb w000 esakyayii 8ilicbK080I mexuiku y npoyeci 8i0H08IeHH s ii MeXHIUHOI 20MOo8HOCH
6 CYYACHUX yMO08ax cmac 0edani Oinbui HA2ATbHUM I AKMYATbHUM Y 36 83KV 30 CKIAOHICIO BUKOHAHMS
3A3HAYEH020 GULYEe 3A60AHHS MA PUSUKAMU OJISL HICUMMSL § 300P08 5L 0C0D0B020 CKAAOY.

Taxooic eusnauenuti y npayi nopsaoox zacmocysauwns BPII i bnJIA ne € euuepnaumum i mooice Oymu
00NOBHEeHUll 6HACAIOOK NOCMIUHO020 PO3GUMK)Y HAYKU, 030POEHHA | GIlICbKOBOI MEXHIKU mMa MeXHOA02IU.
Hanpsmom nooanvuiux oocniodcenv OyOe o6IpyHmysanHss mexHivHux ocobaueocmeti 3paskie BPII ons
npoBedeHHs MeXHIYHOI PO36IOKU NOWKOOIICEHOI GilicbKo80i meXxHiKu ma il esakyayii 8 yMo8ax 6edeHHs
botiosux Oii.

Y cmammi nooano pexomenoayii wooo zacmocysanns bnJIA ma mexuiunux 3acobie BPII nio uac
esaxyayii 8ilicbK0B0OI MeXHIKU 8 YMOBAX 8edeH sl 60108UX Oill.

Kntouosi cnoea. esaxyayis, 6i0HOGNeHHs, pemoHm, 00106i Oii, Oe3nintomui iManvbHi anapamu,
bacamoyinbosi poOOMU306aHI NAAMPOPMU.
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