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It is determined and substantiated that the most popular type of survey activity for
land management is the use of unmanned aerial vehicles, as most traditional methods
of geodetic surveys are not effective enough today, they can not provide the required
measurement accuracy, especially for landowners and land users. , is very important.
An approximate algorithm for the use of unmanned aerial vehicles to solve geodetic
problems of land management of united territorial communities, which includes stages
of preparation from re-survey to create a digital terrain model, the advantages of using
unmanned aerial vehicles over traditional types of geodetic surveys. analyzed a
number of features of the use of unmanned aerial vehicles in geodetic surveying for the
needs of OTG land management, calculated the economic efficiency of this type of
geodetic surveys on a specific example, namely the village of Gamaliyivka Pustomyty
district of Lviv region and compared the comparison of traditional costs and time
training and the use of unmanned aerial vehicles. At the same time, the ways of
improving the process of aerial photography with the help of UAVs are presented both
at the normative and at the organizational and technical level. namely, the settlement
of Gamaliyivka, Pustomyty district, Lviv region, and a comparison of the cost of time
and money in comparison with the traditional method of geodetic surveys and the use
of unmanned aerial vehicles. At the same time, the ways of improving the process of
aerial photography with the help of UAVs are presented both at the normative and at
the organizational and technical level. namely, the settlement of Gamaliyivka,

Pustomyty district, Lviv region, and a comparison of the cost of time and money in



comparison with the traditional method of geodetic surveys and the use of unmanned
aerial vehicles. At the same time, the ways of improving the process of aerial
photography with the help of UAVs are presented both at the normative and at the
organizational and technical level.
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management works, planned-vistona basis, economic efficiency, orthophotoplan

Formulation of the problem.Drastic changes in priorities and strategic
guidelines in the system of domestic land use, which are taking place in recent years
and aimed at removing land resources from the shadows, correcting errors and
shortcomings in the cadastral accounting system OTG, improving the accuracy and
reliability of cadastral information on land, cause turn and the need to transform the
methods and techniques of land management. It is clear that most traditional methods
and technologies of geodetic surveying for land management needs today are not
efficient and sufficient, as they require a lot of effort, time and considerable resources.
In addition, they cannot fully ensure the required measurement accuracy, which is very
important, especially for owners and users of small plots of land.

Therefore, in recent years there is a need to develop and test fundamentally new
forms and methods of geodetic works for land management, primarily based on aerial
photography and satellite imagery. However, satellite imagery, giving the highest level
of accuracy and reliability of the data of site boundaries and the structure of their
terrain, is extremely expensive and problematic, as it requires a combination of many
conditions and factors - quality software, reliable communication, location of satellites.
etc. And aerial photography from airplanes and helicopters, giving a good result with
lower requirements, is still too expensive and not very suitable for small land areas [6,
p. 433].

In such conditions, the use of unmanned aerial vehicles for land management,
namely for geodetic works to prepare orthophotos with their subsequent digitization
and development on their basis plans for different needs (for construction, clarification
of site boundaries, change of owners, cadastral changes etc.) is today the most popular

type of exploration for land management. Therefore, the study of the use of unmanned



aerial vehicles in geodetic surveying for land management is extremely important,
significant and relevant.

The aim of the study.Investigate the features of geodetic works with the use of
UAVs for land management.

Results of research and discussion.As land management works occupy an
important place in the system of land relations of Ukraine and aim to create a complete
package of land management documentation, which includes regulatory, technical,
economic and evaluation documents for certain actions with land (granting, transfer,
alienation, redemption) , division, unification of lands), then, accordingly, the conduct
of geodetic surveys is now given considerable attention.

In recent years, the most effective way of accurate, reliable and cost-effective
geodetic measurement of OTG lands has been aerial photography using UAVS -
unmanned aerial vehicles that can perform tasks in the air without a pilot with different
control and communication systems [4, p. . 82]. Unmanned aerial vehicles can be used
in many areas of public relations, especially in military and military intelligence, but
their role in land management is difficult to overestimate today. In addition, aerial
photography with UAVSs has a number of advantages over traditional types of geodetic

surveys - UAVs are very mobile, have great economic benefits, extremely accurate,

safe for humans and the environment, and can be used anywhere and in any weather..
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Fig. 1.A fragment of an orthophotoplan of the area with a planned height
altitude (at checkpoints) of the settlement of Gamaliyivka, Pustomyty district,

Lviv region



The approximate algorithm for the use of unmanned aerial vehicles to solve
geodetic problems of land management OTG lands is as follows:

1) conducting preliminary training (setting tasks, delineating the UAV route,
entering flight data, etc.);

2) aerial photography of the land plot;

3) transmission of GPS surveillance data to a processor or computer;

4) synchronization of raw obtained images of the area with the accumulated GPS-
data;

5) correction of data distortions and errors during synchronization;

6) generation of points and their further group alignment;

7) generation of 3-D-point terrain model (or DEM - digital terrain model) [3, p.
65].

However, well-known domestic scientists, in particular V. Glotov, Y. Gubar, V.
Galetsky and others. clarify and specify this algorithm, highlighting, in particular, the
stage of marking reference and control points for the implementation of discharged
plan-height binding of the territory (area), as well as the creation of orthophotoplan,
which is based on software identification of pixels in adjacent images. in turn, not only
automatic triangulation, but also automatic search for characteristic points in the visible
image (usually several hundred), stitching of individual blocks with their subsequent
external and internal orientation, as well as creating a cloud of points on the earth's
surface (Fig. 2) [2-4] .

Researchers also note that conducting geodetic surveying works for the needs of
OTG land management with the use of UAVs has a number of special conditions and
requirements, in particular:

1. The UAV can operate in an extremely wide weather range, but the best weather
for its operation is quiet, windless and clear, the temperature is moderate. When the
wind increases, the calibration and glide path of the UAV require very fine tuning.

2. Under optimal conditions of aerial photography, the UAV can shoot up to 8
square meters during the day. km. territory (this, of course, depends on the model of
the UAV, the quality and speed of the software, the purpose of the survey, etc.).



3. It usually takes 5 to 15 minutes to prepare a UAV for flight, depending on the
type, modification of the device and the cameras installed on it.

4. The optimal height of aerial photography with the help of UAVs is 100-300 m.
This achieves extremely high accuracy in determining the spatial and ground
coordinates - up to 2 cm on the ground and up to 4 cm in space.

5. The project of execution of the planned works is controlled and managed
automatically (sometimes - by means of the control panel). Thus on processing of 1
sg.m. km of UAV territory takes an average of 1.5-2 hours.

6. The quality of materials obtained during the work is assessed immediately after
the end of the UAV [4, p. 133].

Fig. 2.A fragment of an orthophotoplan of the settlement of Hamaliyivka,

Pustomyty district, Lviv region

Practical approbation geodetic surveys in the field with the use of UAVs also
showed the high economic efficiency of this method of measurement for land
management.

Thus, in the process of conducting geodetic works on the land plot (for allocation
of land plots for construction) in the residential rural area, a comparison of time and
money costs was carried out in two cases - using traditional assessment methods and
using UAVs (Table 1).



Table 1
Calculation of time spent on land management works using traditional

assessment methods and UAVs

Types of Time_ spentonthe | Time spent on 1 The total_number Total time spent,
Ne work object, hogrs ha of terrltory, h of object.s' hours _
1| preparatory | 0.10| 010 | 1 1 |100| 100 | 10| 10
2 Field 0.10 0.20 1 2 100 100 10 20
3 In-house | 0.05 0.05 0.5 0.5 100 100 5 5
4 Total 0.25 0.35 2.5 3.5 100 100 21 35

According to the information of the leading land management organizations, the
average time spent on one land plot during preparatory works is 5-7 minutes, during
field works - 10-15 minutes, during in-house works - 2-5 minutes. Based on these
norms of time consumption, it is calculated that the total time consumption in
traditional estimation methods for geodetic and measuring works is about 35 hours (of
which about 20 hours - directly for field measurements). When carrying out direct
photographic and measuring actions in the field with the use of UAVS, the time costs
are actually halved - from 20 to 10 hours, which gives, respectively, significant savings
and free time for the implementation of subsequent projects.

INon average, one hour of work of a professional land appraiser today is about
UAH 500, for an hour of work of a surveyor, this amount of funds is on average UAH
550. Therefore, according to calculations, the economic benefit of this technique is

almost 67%:

Vt Vh
E= ( * 100%)
Vh

where E is the overall efficiency of the introduction of new methods of geodetic
works;

V1 - time spent on geodetic works by the traditional method,;

Vh - time costs for geodetic works using UAVSs [2, p. 88].



Thus, the effectiveness of the introduction of a new method of geodetic works
with the introduction of UAVs will be:

E (35_21 100<V)
= —_— %
21 0

E=667%

At the same time, despite the constant increase in the share of UAVSs in the process
of geodetic and measuring works for land management, there are many ways to
Improve this process at both regulatory and organizational and technical levels. At the
regulatory level, it is proposed to introduce a new special classification of UAVs for
civilian needs, approximation of the domestic regulatory framework for the use of
UAVs in economic activities to European standards, clarification of UAV
identification, compilation of their unified state register, etc. At the technical level it
IS:

- active use of Lidar technology in combination with aerial photography with
UAVs;

- overcoming the existing technical shortcomings and problems related to
checkpoints, UAV synchronization in flight, setting up imaging equipment, etc .;

- active commissioning of the latest domestic unmanned systems for civilian
needs, which are not inferior to the best foreign counterparts, and in some respects even
surpass them, launch and landing systems;

- clarification and optimization of the block diagram of geodetic works
(unification according to EU norms and regulations), etc. [3, p. 68]

Conclusions. he current state of land relations in Ukraine causes an urgent need
for a variety of land management works aimed at finding and designing the
organization of the territory. Land management is the initial, basic process of land
management law and land relations, so the solution of important and relevant issues
related to land management, its optimization and the search for new forms and methods
of improvement is extremely important and relevant.

Thus, the use of unmanned aerial vehicles for geodetic works in land management

Is the most promising new method of land management, which gives many advantages



over traditional methods of land management and opens wide opportunities for further
geodetic and cartographic research.
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Byrenko €.B., Hepoiit H.O.
OCOBJINBOCTI IHPOBEJAEHHS IF'EOJAE3UYHUX POBIT I3
3ACTOCYBAHHSAM BIUIA JUIS IIOTPEB 3BEMJIEYCTPOIO

Buznaueno ma obipynmosano, wo Haubintbw  3ampedy8AHUM  BUOOM
BUULYKYBANbHOI  OisIbHOCMI OISl 3eMJIeYyCMpPoI0 €  3ACMOCYB8AHHA  Oe3NIIOMHUX
JAIManbHUX anapamis, maxk [AK OiLbuicmb MpaouyiuHux memooié 2e00e3UdHUX
BULUYKYBAHbL € HA CbO20OHI He O00CUmbv eeKmueHUMU, BOHU He MOJHCYMb
3abe3neuyeamu HeoOXIOHY MOYHICMb BUMIPIOBAHD, W0, 0COOIUBO OISl 3eMIEGNIACHUKIG
ma 3eMAeKoOpUCmy8adie HeGeIUKUX 3eMebHUX OLIAHOK, € Oyaice sadxcaueum. Haseoeno
OPIEHMOBHULL ANCOPUMM 3ACMOCYBAHHA OE3NINOMHUX JIMAIbHUX anapamie OJis
BUDIUWEHHS. ~ 2e00€3UYHUX  3A80AHb  3eMAeyCmporo  3emelb 00 €OHAHHUX
MepumopiaibHuUx 2pomao, wo 6Kuouac 6 cebe emanu pobim 6i0 Ni020MoBKU
AEPO3HIMAHHA 00 CMBOPEHHs YUDPoBoi Modeli pernvedy, po3enaHymi nepesacu
BUKOPUCTNAHHS OE3NINOMHUX TIMAIbHUX anapamié 6 NOPIGHAHHI 3 MPaOUYIUHUMU
BUOAMU 2e00€3UYHUX pOoOIm, NPOAHANI308AHO PO 0COOIUBOCMEN BUKOPUCHIAHHSL
Oe3ninomHux JNIMaibHUX anapamie npu  NPoGeOeHHi 2e00e3UdHO-8UULYKYBATbHUX
pobim ons nomped 3emaeycmpoio OTI, po3paxosana ekoHoOMIYHA ephexmusHicmb
0aH020 8UOQY 2600€3UHHUX BUULYKY8AHb HA KOHKDEMHOM) NPUKIAOI, A CAMe HACENeHO20
nyukmy I'amaniieka Ilycmomumiscokoeo paiiony Jlveiecokoi obnacmi ma nposedeno
NOPIGHAHHS 3ampam 4acy ma KOwmie y MNOPIGHAHHI 3 MPAOUYIUHUM MemoOooM
2€00e3UYHUX poOim ma Memooy i3 3ACMOCYBAHHAM OE3NINI0OMHUX TIMATbHUX ANAPAMIs.
Pazom 3 mum, npeocmasneno winaxu yOOCKOHANEHHA NPOYecy AepO3HIMAHHA 3d
oonomoeoro BIIJIA sk na HOpmMamusHoOMY, MAK i HA OPEAHI3AYTUHO-MEXHIYHOMY DI6HI.

Kniwowuosi cnosa: 6Oesninomui nimanvui anapamu, 2e00e3utHi SUULYKVBAHHS,
aepoghomo3uomka, 3emne8nopsaoni pooomu, NiAHOB0-8UCOMHA OCHOBd, eKOHOMIUHA

eghexmuesHicmos, opmogomonian



bymenko E.B., Heeouum H.A.

OCOBEHHOCTH IIPOBEJ/IEHUA T'EOJAE3HYECKHX PABOT C
HCITOJIB30BAHHEM BILIA JIJIA HYK/] 3EMJIEYCTPOHCTBA

Onpedeneno u 0060cHO8aHO, umo Haubojlee BOCMPEDOBAHHbIM — BUOOM
U3LICKAMENLCKOU  0esimelbHOCU 011 3eMJIeYCIMPOUCMEa  s61emcs NpumMeHeHue
OecnuIioOmHbIX 1emamenbHbiX annapamos, maxk Kaxk OONbUUHCMBO MPAOUYUOHHBIX
Memo008 2e00e3UyecKUx U3bICKAHULL sA61emcs Ha Ce200Hs He00CMAamoyHo
IppexmuenviMuy, OHU He MO2Ym NPedOCmA8UmMb mpedyemyo MOYHOCMb U3MepPeHULl,
Umo 0COOEHHO BaJCHO Ol 3eMJIeGNA0eNbyed U 3eMIenoib3zosameneii. HeOOoaIbUIUX
3eMeNbHbIX  yuacmkos. [Ipusedén  opuenmupoouHvlll  aneopumm  NpUMeHeHUs.
OecnuIOmHbIX 1eMmamebHbIX annapamos OJisi peuerus 2e00e3uteckux 3a0ay 3emeisb
00beOUHEHbIX MEPPUMOPUATbHLIX  00WUH, GKIIYAOWULL 6 cebsl Imansl om
Nn0020MOBUMEILHBIX PAOOM K CO30anuio yugposotl modenu peavegha. Paccmompenul
npeumyuwecmsa UCNOIb308aHUsL OeCRUTOMHBIX JIeMAMENbHbIX ANNApamos 8 CPAGHeHUU
C MPAOUYUOHHBIMU BUOAMU  2e00e3udecKux pabom, HNPOAHANUIUPOBAH  pSIO
0cobeHHOCmel  UCNONb308AHUS  DECRUIOMHbBIX JlemamenbHblX annapamos npu
npogederuu ceodezuu st Hyxco semaeycmpoticmea OTI, viueciena skoHoMUyecKkas
ahhexmusHocmsb OaHHO20 8UOA 2e00e3UHeCKUX U3bICKAHUL HA KOHKPEMHOM npumepe,
a umeHHo HacenenHoeo nynkma I amaneesxa Ilycmomvimosckozo pationa JIb6osckoii
obracmu u npoeedeHo CpasHeHue 3ampam 6pemMeHU U CpeoCme HO CPAGHEHUID C
MPAOUYUOHHBIMU MEMOOAMU 2€00e3UteCKUX pabom u ¢ npuMeHeHuem O0ecnuiomubix
JlemamenbHulX annapamos. Bmecme ¢ mem, npeocmasnensvt nymu o8epuieHCmeo8aHus
npoyecca aspocvemku ¢ nomowpto bBIIJIA kax Ha Hopmamueéwom, max u Ha
OpP2aHU3AYUOHHO-MEXHUYECKOM YPOBHE.

Knouesvie cnosa: 6ecnunomuvie nemamenvHble annapamvl, 2eo00e3uyecKue
U3bICKAHUS, adpohomocwvemKa, 3emieycmpoumebHole pabomsl, NIAHOB0-8bICOMHAS

OCHO8a, IKOHOMUYecKas d¢hghekmusnocms, opmogomnian






