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Abstract. The article is devoted to a comparative analysis of the use of unmanned
aerial vehicles for solving problems of land management. Scientific work highlights
the prospects for the use of unmanned aerial systems in the implementation of local
monitoring and the need to take into account the possibility of using unmanned aerial
systems of various types in making management decisions to ensure their maximum
efficiency in the shortest possible time. Given problem is not sufficiently substantiated
in the Ukrainian law and this can lead to the complication of the use of unmanned aerial
vehicles, due to bureaucratic and corruption schemes as well as the negative impact on
objects of special use regime.
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The relevance of the article.

Efficiency in obtaining reliable in-
formation is an important component
in making timely and effective man-
agement decisions to ensure an ade-
quate response in critical situations
and support the sustainable develop-
ment of the economy. The use of mo-
dern means of scientific and techno-
logical progress allows us to achieve
the desired results with minimal time
and human labor.

Effective use of land resources is im-
possible without taking into account the
specific properties of the land, directly
or indirectly reflected in the structure
of the qualitative and quantitative com-

position of land resources, which are in
constant change.

The above suggests that the ef-
fective use of land resources largely
depends on the effectiveness of mon-
itoring land resources as a source of
information about the current status of
natural resources and dynamic changes
in their structure.

Taking into account ease of use,
efficiency, and reliability in collecting
the necessary information about ob-
jects using unmanned aerial vehicles,
the characteristics of the structures and
the prospects for using them, as well as
describing the possibility of their place
in the coordinates of the legal field, re-
quires detailed study and analysis.
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Analysis of recent research
and publications.

Actual information on the introduc-
tion of certain unmanned aerial systems
is provided on official electronic re-
sources of manufacturing companies and
companies distributing UAV such as DJI,
Smart Drones, People’s Drone, etc.

At the same time, considering the
UAV in the context of land manage-
ment, it is impossible not to single out
the role of scientists like Dorosh Y.M.
and Butenko E.V. in the study of prob-
lems of monitoring land resources; Mar-
tyn A.G. and Tretyak A.M. in matters of
legislative framework for the effective-
ness of management decisions; Kokhan
S.S. and Vostokov A.V. whose works
are devoted to the specifics of geoinfor-
matics and remote sensing of the Earth.

The aim of the article is to compare
the characteristics of the currently exist-
ing models of unmanned aerial vehicles
and the legal regulation of their use and
also determine the use of the achieve-
ments of scientific and technological
progress for the needs of the manage-
ment of sustainable development of ter-
ritories in the legal field.

Basic material.

The rapid development of scientific
and technological progress, financial,
economic and legal relations in soci-
ety leads to constant rapid changes in
the location of urban infrastructure, the
structure and configuration of agricul-
tural landscapes, agricultural and forest-
ry lands, natural resources consumption
areas. The efficiency and accuracy of
managerial decision make directly de-
pend on the information sensitivity to
changes in the spatial location of objects
which are sources or places of concen-

tration of material goods, cultural, spiri-
tual and aesthetic values.

That’s why the task is to timely
meet the needs of various consumer
groups with current information about
the objects of the surroundings that can
be expressed as a set of geospatial and
attribute data about the objects of the
potential query of users of geographic
information systems.

For a long time, the solution of the
set goals is achieved by land monitoring
systems, remote sensing of the Earth and
means of aerial photo-geodetic survey.
The data collection process required
careful preparation, time and cost and it
was possible only in large areas.

The Antonov AN-30 aircraft served
as a carrier of aerophoto mais equipment
during medium and smaller scale surveys
with an upper limit of flight altitude of 8
km and an average speed of 440 km/h.

For aerial surveys on a medium scale,
the Ilyushin IL-14 FK was used, the
flight altitude of which reaches 6 km and
the average cruising speed is 300 km/h.

The Antonov An-2 was designed for
photographing on a large scale. Its alti-
tude is 5 km, the average speed is 180
km/h. The Kamov Ka-26 helicopter was
used for photographing small areas of
the land surface on the same scale. Its
height reached 3 km and the average
speed was 140 km/h.

Nowadays, obtaining high-quality
aerial photographs has become possi-
ble because of the use of UAV which
greatly simplified the process of aerial
photography and made it possible to
take photos even of insignificant areas
or individual objects.

The use of unmanned aerial systems
allows:

e Solve topographic and geodetic
engineering tasks;
e Build 3D terrain models;
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Comparison of multicopter and aircraft platforms

Comparison options Multicopter Aircraft
Maneuverability Higher Lower
Price Cheaper More expensive
Portability Compact, conveniently fold | Larger, often need additional
launch catapults
Ease of use Simpler More difficult
Stability Lower Higher
Load capacity Lower Higher
The need for space for Absent Obligatory
takeoff / landing
Large Area Monitoring On average 50 ha On average 6000 ha
e Perform remote diagnostics of &
_

engineering structures;
¢ Use a thermal imaging survey.

Flying on a given route, it is possible
to get accurate and reliable photos and
videos about the features of the relief,
the state of the situation and the natu-
ral resources of the area which requires
research.

In accordance with the objectives
of aerial photography, there are 2 types
of unmanned aerial systems which are
used: copter and aircraft type. From the
table, it can be concluded that it is ad-
visable to use the multicopter for pho-
tographing individual point objects or
areas of up to 20 ha, and aircraft-type
drones for photographing and shooting
linear objects and territories with known
areas of more than 20 ha.

Among the copter-type UAVs, re-
cently DJI Phantom 4 Pro (Pic. 1)
is in great demand. It guarantees 30
minutes of flight, covering up to 50 ha
with images; it can reach a maximum
speed of up to 72 km/h, with a signal
range of up to 7000 m and maximum
wind speed up to 10 m/s. Phantom 4
Pro is equipped with a 20 MP, 1” sen-
sor camera with a mechanical shutter,
dual navigation system, high-precision
guidance system.

Pic. 1. DJI Phantom 4 Pro

In order to introduce the use of mod-
ern trends with the use of UAVs in the
arsenal of future leaders of state insti-
tutions, the National University of Life
and Environmental Sciences of Ukraine
has been using drones in the educational
process from 2018.

An example of an orthophotomap
created by students on the basis of
Phantom 4 Pro materials is shown in
Picture 3. It demonstrates the ability
to produce quickly high-quality and
high-resolution images for land man-
agement needs.

The prominent representative of the
aircraft type of UAV can serve People’s
Drone PD-1 (Pic. 2), that during a flight
of 600 minutes it is capable of covering
6,000 ha with a maximum wind speed
of up to 10 m/s and can carry up to 8 kg
of payload. The launch can be carried
out using a catapult or chassis.
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Pic. 2. PD-1

The launch of UAVs on the territory
of Ukraine is regulated by the “Tem-
porary Order of Using the Airspace of
Ukraine”, approved by the State Avia-
tion Service of Ukraine (01.06.2018).
This Order directly defines the condi-
tions under which the use of drones is
permitted.

Based on the procedure, a UAYV, that
together with a camera or special equip-
ment weighs more than two kilograms,
should be submitted an application for
the use of airspace. And if necessary,
also get permission from the Air Force

Pic. 3. Orthohotomap of he training groud of NUBIiP

of the Armed Forces of Ukraine, the

State Border Service of Ukraine, the

bodies of the United JCMS of Ukraine,

the air traffic control and air traffic con-
trol authorities, etc.

It is allowed to fly only within the
line of sight, but not farther than 500
meters from the external pilot. The
maximum height is not more than 50
meters above the level of the land (wa-
ter) surface.

It is also prohibited to fly over:

1. roads of state importance along the
central streets of cities, urban-type
settlements and villages;

2. state and regional railways;

3. and along power lines, product pipe-
lines, except for the cases when the
flights are carried out in agreement
with the owner of the object;

4. industrial zones, power stations, rail-
way stations, seaports, storages of
fuel, oil, gas, other hazardous sub-
stances and liquids, etc., except for

el LS

(Boyarka, Kyiv region, Ukraine)
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the cases when flights are performed
in coordination with the owner of
the object;

5. the places (areas) of accidents and
catastrophes (except those that in-
volved in the aftermath of their con-
sequences and search and rescue op-
erations);

6. the penitentiary institutions and
pre-trial detention centers, except
for the cases when flights are carried
out in the interests of the administra-
tions of these institutions and deten-
tion centers;

7. other important state and potential-
ly dangerous objects, except for the
cases of flights under the permission
of the authorities;

8. objects that are defined by the Minis-
try of Defense of Ukraine, the Min-
istry of Internal Affairs of Ukraine,
the State Border Service of Ukraine,
the Security Service of Ukraine,
the National Police of Ukraine, the
NGU, the State Guard Department,
other military formations and law
enforcement agencies established in
accordance with the laws Ukraine
and in respect of which the protec-
tion is carried out, except for the cas-
es of flights with the permission of
the above bodies.

For violation of airspace a fine is
from 1020 to 8500 hryvnia.

Conclusion.

The development of unmanned air-
craft offers a wide range of opportuni-
ties for specialists in the field of GIS,
remote sensing and land management,
provides an opportunity to conduct
local monitoring of natural resources
with high frequency and minimal cost.
But with the development of scientific
and technological progress, there is an

urgent need to assess the achievements
of science in the legal context and the
perfect legislative regulation of pro-
cesses related to the use of UAVs. It is
necessary to create a legal framework
that would ensure the unhindered im-
plementation of monitoring and other
activities related to the use of unmanned
aerial vehicles without jeopardizing the
security of the state, preserving state se-
crets and preventing threats to the life
and health of citizens.
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3ACTOCYBAHHA BE3MI/IOTHUX
JIITAJIbHUX CUCTEM NI4 YACBUPILLIEHHA
3A[4AY 3EMJIEYCTPOIO
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zemleustriy2018.04.09

AHomayia. Cmammsa npucea4eHa ro-
piBHANLHOMY aHAI3y 8UKOPUCMAHHA 6e3ni-
A0MHUX AiManbHUX anapamis 014 eupiueH-
HA 3a0a4y 3emseycmporo. Haykosa npays
8UCBIMAIOE  Nepcrekmusy  3a0CMocCy8aHHA
6e3ninomHux aimansbHUX cucmem mnid 4ac
30ilicCHeHHA /10KanbHO20 MOHIMOpPUHay | He-
06XxiOHOCMIi 8PAXYBAHHA MOMAIUBOCMI BUKO-
pucmaHHa 6e3ninomHux AimansbHUX cucmem
pi3HUX munie y npulHAMMI ynpaeniHcbKux
piweHs, 015 3a6e3neyeHHs iXx MaKcuMasnbHoTl
ehekmusHocmi 8 Halikopomuwi mepmiHU.
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OkpecneHo npobaemy HeOOCMAMHbLO 06-
rpyHmMoB8aHo20 3aKOHO0a84020 6a3ucy, Wo
MoMce npuzsecmu 00 YCKAAOHEeHHsA BUKOPU-
CmMaHHA 6e3ninomHux aimanbHUX anapamis
yepe3 bropokpamuyHi U kopynyiliHi cxemu ma
HeaamugHull 8naue Ha 06’ekmu 0cobaueo020
pexcumy 8UKOPUCMAHHS.

Knrouoei cnosa: 6e3ninomHi nimaneHi ana-
pamu, Tumyacosuli nopsOoK BUKOPUCMAHHSA M10-
s8impsAHo20 npocmopy YKpaiHu, 3emaeycmpid,
oucmaHyiliHe 30HOYB8AHHA 3eMsli, ynpaesiHHA
3emMesibHUMU pecypcamu
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BymeHkKo E. B., Kynakoeckuii A. B.

MPUMEHEHUE BECIMNJIOTHbIX
JIETATE/IbHbIX CUCTEM [PU PELUEHUN
3AZ1AY 3EMJIEYCTPOUCTBA
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AHHomaqu,q. Cmames noceAweHa cpas-
HUMes1ibHOMY QaHAsU3y UCnosb3084HUA becnu-
JIOMHbIX s1emamesibHbIX annapamos ona pe-

weHus 3ad0a4y 3emnaeycmpolicmea. Hay4yHas
paboma oceewaem nepcrekmussl fpumeHe-
HUA 6ecnunomHbIX 1eMamesbHbIX cucmem npu
ocywecmesneHuU  /I0KanbHo20 MOHUMOpPUHad
U Heobxo0umMocmu y4ema B03MOMCHOCMU UC-
10/16308aHUA  6ECMUAOMHbIX  1eMAMesnbHbIX
cucmem pasnuYHeIX Munoe 68 no020mosKe
ynpasneH4Yeckux peweHul, 011 obecneye-
HUS UX MaKcumaseHol 3sgpekmusHocmu 8
Kpamualiwue cpoku. 3ampoHymel npobaembl
Heoocmamo4yHo 060CHOBAHHO20 30KOHOOQ-
menbHo20 6a3uca, Ymo Moxcem npusecmu K
YC/IOMCHEHUIO  UCMOb308AHUA  6ecnunomHbIxX
slemamesibHbIX AnNnapamos u3-3a 61opPoKpamu-
YeCKUX U KOPPYNYUOHHbIX CXeM U He2amueHo20
so30elicmeus Ha 0b6beKmbl 0c06020 pexcuma
UCroMb308aGHUS.

Knrouesble cnoea: becriunomHvle snema-
mesnbHble annapamel, BpemeHHbil NopaooK
UCrob308aHUA 8030YWHO20 MPOCMPAHCMEA
YKpauHel, 3emaeycmpolicmeo, OUCMAHUYUOH-
Hoe 30HOUpoBaHUe 3emMau, ynpaeneHue 3e-
MEsbHBIMU Pecypcamu
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