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FORMALIZING THE LAND INVENTORY PROCESS FOR INFORMATION
SUPPORT OF LAND PROJECTS MANAGEMENT

The subject of study in this work is the land inventory process. The work increases the efficiency of the land
inventory process by finding the possibility of reducing the amount of topographic surveying work by algo-
rithmizing and systematizing the information flows with a combination of qualitatively different data. Objec-
tives: to analyze the land inventory process within land management projects to identify possible ways of its ef-
ficiency improvement; focusing on information flows, to create an information model for the inventory process;
to develop scientific-methodological basis for information support of land management projects to reduce the
amount of topographic surveying for implementation into decision support systems for land management. The
following results were obtained. The requirements of the current legislation on the inventory of land plots and
related tasks are generalized. A set-theoretic model of information flows of the inventory process, which com-
bines the approaches of functional modeling, is proposed. It allows us to combine the qualitatively different
data, consider their dynamic nature and the logic of interaction. IDEF3-model developed. This model consid-
ers remote sensing data as a source of accurate and up-to-date information, algorithmizes the mechanism of
their combination with other information about land plots and explains the dynamic nature of its changes with
time. A method for creating a database of the working inventory land plan is proposed. It combines infor-
mation about land plots from several sources, reduces the amount of topographic surveying by selecting plots
that needed to be coordinated (determined) with the geospatial data. The developed scientific-methodological
basis of information support for land projects forms the structure of information technology for land inventory.
Its usage will reduce the number of resources required for the implementation of land projects, at the same
time forming reliable conclusions about the state of the land by using geographic information systems (GIS)
and combining dissimilar data. Conclusions. The results of the bibliographic search confirmed the following.
The effectiveness of the land inventory process, which ensures compliance with legislation in the field of land
management, is very difficult because of the need to analyze a large amount of different information appears,
which may contain errors, inconsistent and contradictory data. This requires the development of specialized
models and method focused on the use of GIS for their implementation into decision support systems for land
management. Scientific-methodological basis of information support for land projects during the inventory of
land plots has been developed, practical usage of which confirmed that the time costs for obtaining the land
plot research data decreased by almost 33% and the accuracy of measuring geometric dimensions of the land
plot increased by about 1%.

Keywords: model of information flows of the process; functional modeling; IDEF3-model; remote sensing
data; inventory plan database.

cultural projects [1]. In this sense, understanding the
dynamics of changes on land plot and the possibility of

Introduction

The acceptance of the Global Environment Facility
(GEF) agricultural biodiversity work program in 2000
was a turning point in the management of land projects
around the world. The implementation of this program
helps to direct efforts in identifying methods, technolo-
gies and management policies to ensure the positive
impact and/or mitigation of the negative impacts of ag-
riculture on biodiversity, increasing the productivity of
lands and their ability to restore the soil fertility through
the providing agricultural enterprises with information
and awareness of numerous goods and services in agri-

using land is an essential source of information for mak-
ing managerial decisions, which are of paramount im-
portance in the context of land changes associated with
the intensification and diversification of land use, the
implementation of many ecosystem services, multi-level
land management goals, new weather and climatic con-
ditions affecting them, etc. [2 - 4]. These changes can be
tracked by land inventory [4].

Article 35 of the Law of Ukraine «About Land
Management» notes that land inventory is held in order
to establish the location of land management objects,
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their boundaries and sizes, identify lands that are not
used or use irrationally (not for their intended purpose),
to estimate quantitative and qualitative characteristics of
lands, implement state control over the use and protec-
tion of land, etc. [5]. At the same time, the process of
decentralization of public administration, which in 2020
led to the formation of new united territorial communi-
ties, significantly contributed to the aggravation of land
inventory issues in Ukraine [3].

In the context of the military conflict, these issues
have received a new impulse. So, in the proceeding of
the round table of the conference «Environmental Secu-
rity of the State», which took place in April 2022, the
following is emphasized. Military actions significantly
complicate the management of land projects, restrict
access to territories and information resources, and ex-
acerbate time and financial constraints on the imple-
mentation of land inventory processes [6]. In this re-
gard, geoinformation systems (GIS) open up new oppor-
tunities for collecting data on inventory objects, identi-
fying them, determining title, evaluating the effective-
ness of land use, checking them for compliance with
legal requirements, making decisions regarding compli-
ance with land use standards, etc. [3, 4, 7]. However,
here the potential of GIS is not fully used: they are not
considered as an effective tool that allows you to make
informed decisions in land management projects in ac-
cordance with the legal requirements, environmental
protection, rational land use, etc. [4, 8]. This requires
the development of specialized models and methods
focused on the use of GIS in land inventory processes
for their implementation in decision support systems for
land management [2, 7, 8].

Subject area analysis
and purpose statement

The process of land inventory in the land manage-
ment projects is regulated by the Decree of the Cabinet
of Ministers of Ukraine dated June 5, 2019, No. 476. It
combines research, topographic surveying, and design
works. According to Art. 57 of the Law of Ukraine
«About Land Management» the process ends with the
preparation of technical documentation of land man-
agement [5, 9]. This process should be held in compli-
ance with the principles of planning, reliability and
completeness of data, consistency and standardization
of procedures, accessibility of using information data-
bases, generalization of data in compliance with unified
approaches and technologies for their processing [9].
This is what requires a scrupulous study of a large
amount of different information (paper, graphic, carto-
graphic, electronic), which, unfortunately, may contain
errors and / or inconsistent, contradictory data, etc. [3,
7]. It should be noted that such a picture is typical not

only for Ukraine. For example, in the works of M. Mus-
inguzi [10] or H. O. Faxon [11], it is noted that in land
management there is a coexistence of cross rights to
land, which contributes to its irrational use, significantly
hinders the increase in land use productivity, and leads
to social tension and conflicts. Also, in some cases, re-
spect for the principle of completeness of data is signifi-
cantly limited by the impossibility of carrying out full-
scale topographic surveying work on the ground. This
leads to a lack of understanding of changes in the quali-
ty of land resources (their intended use, protection, etc.)
[2, 12], to a partial or complete absence of state control
over land use [11], to uncontrolled use of forests and
violation of natural landscapes [13, 14], promotes ag-
gressive farming, land seizure [15], etc.

Regardless of the considered aspects of the prob-
lem of land use, the results of bibliographic searches
confirm the following. Effective land inventory and
compliance with the law is extremely difficult due to the
large size of the geographical areas that need to be
tracked [4, 13, 14], the limited number of humans
[7, 12, 16] and financial resources [3, 11, 15], that are
available for land management organizations. There-
fore, in order to increase the transparency and compati-
bility of inventory results, to make decisions about land
management based on the analysis of independent het-
erogeneous data, it is necessary to implement new ap-
proaches and methods within the framework of digitali-
zation of the process that will combine field surveys of
land plots with remote sensing of the Earth (RS) data [7,
11, 13] (after all, most of the resources during the inven-
tory are spent on conducting topographical and geodetic
works [16]). At the same time, although the use of re-
mote sensing data when conducting an inventory of
lands is provided for by the existing legislation of
Ukraine [9], the mechanism of their application is not
described. Thus, the purpose of the article is to increase
the efficiency of the land inventory process by finding
the possibility of reducing the amount of topographic
surveying work through algorithmizing, systematizing
the information flows and a combination of qualitatively
different data.

Information flows model of
the land inventory process

Land project management is not an easy task. On
the one hand, the management processes here are de-
fined and regulated by the existing legislation (for ex-
ample [5, 9]), but their implementation can be signifi-
cantly complicated due to the features inherent in cer-
tain projects (for example, due to the complex geo-
graphical location of the land plot, as a key element of
land project [13, 16], legal uncertainty about this object
[10], the presence of corruption components [15], etc.).
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On the other hand, like any information processes per- V(t) = o(V(t—1), Z(t));
formed in land projects, they require algorithmization O(t) = w(V(1), A(t)) @

and formalization to eliminate chaos, determine a clear
sequence of work, ease of control over their implemen-
tation, etc., as well as systematize data, requirements,
norms and rules in one document, arising from the pro-
visions of the existing legislation [7, 18].

Using the author's methodology for the study of in-
formation processes, the process of land inventory as a
set-theoretic model of its information flows [18 — 20]
can be conceptually presented:

I_Pr=(V,Z,¢,AOv). (1)
Here, the set V ={vq,V,,V3,Vy,V5,Vg} iS consid-

ered as the set of input data required for the land plots
inventory; Z={z4,z,,z3} means the set of documents

regulating the land inventory process;
A={a;,a,,a3,a,} —a set of operations that implement
the process; O ={0;,0,,03,04} — a set of output data
of the process under consideration. At the same time,
the internal content of the sets by combined in expres-
sion (1) is disclosed on fig. 1. Also, ¢ means the update
function, the need for which is associated with the re-
finement of the input data of the process in accordance
with the requirements of the existing legislation; y — an
output function that uniquely defines the rules for gen-
erating the output data of the land inventory process.

The inventory process is beheld discretely in time.
The values of inputs and outputs vary depending on the
requirements of regulatory documents, preliminary in-
put data and a set of operations required implementing
the process, i.e.:

that is the input of the process in the present time V(t)
depends on the input at the previous moment of time
and the set of valid regulatory documents Z(t); the out-
put of the process O(t) determines the sets of input data
V(t) and operations A(t) performed at the present time.
The function of exits is the visual representation:

y:AxV >0, (3)
which depends on the complexity of the process, can be
presented in tabular, graphical view and as a graph [18].
To determine this visual representation in the land in-
ventory process, we present the function y in tabular

form (table 1) in accordance with the rules formed in the
work [18].

Table 1
Exit Function Tabular View (3)
Operati Input elements of the set V
eration
p Vi Vo V3 Vg Vg Vg
a1 a1]01 | a1|or | a1]o1 | ai]o1 | ai]or | aijor
a2 - - - - az|02 -
as - - - - a3lo3 | as)os
a4 - - - - - 24|04

In table 1, each row corresponds to one operation
of the land inventory process a; (j=1, ..., 4), and the
column is one valid input element of the set v, (n=1, 2,
..., 6). The cell at the intersection of a row and a column
contains an operation aj, the execution of which occurs
when an element arrives at the input vy, and the output
element on (M=1, ..., 4), which will appear when the
operation is performed a;.

z,- Decree of the Cabinet of Ministers

Z3 - Law of Ukraine

z,- Table of decryption
sing of objects (

V;- Title land documents R

“Land inventory procedure”

“On Land Management”

V, - Information from the
State Land Cadastre

V3 - Remote sensing data
of the inventory object

// o

A

Analyze input data

AA 4

A

V4 - Information from 'y
the State Register of

Rights to own Real Estate Clarify

(determine) the
boundaries of
Vs- Graphic materials about land plots

the place of land inventory work a,|

Y

0;- Land plots list that
require data clarify

0,- Electronic document with
topographic surveying results

A

y 03 - Database of land plots

»

Process data of 0,- Documentation for land use

Ve - Basemap

Land management organizations

topographic
> surveying A §
a; Prepare
7'y documentation for
> land use
> a

F T
1

Geo-information system

Fig. 1. IDEFO-model as a structure of information technology of land inventory
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For example, in time t upon receipt of an input vs
to get the output o3 during operation as is required. In
this case, is a necessary output 0,, obtained as a result of
the operation a; by summarizing input data v, vz, vs and
V4 and output o0y, obtained as a result of the operation a..

Fig. 1 illustrates a graphical view of the function
based on the IDEFO functional modeling standard,
which algorithmizes the land inventory process and de-
fines the structure of information technology that can be
used in decision support systems for land management.
In it, as a means to perform operations as and a4 GIS is
considered. GIS contains a set of methods and tools for
combining geospatial data with the arguments of deci-
sion makers [19, 20].

Executing the update function — visual representa-
tion [18, 20]:

@:VxZ >V @)

associated with the refinement of input data depending
on the requirements of regulatory documents Z.

Usually, as the simplest way to represent a func-
tion, an enumeration is used, which for each element of
the set V forms implementations of the form [17], [18]:

V1 =0(Vq,21);
Vo =0(Va,21); )
Ve = 0(Vg, Z3)-

However, in the context of digitalization and the
need in information support for land projects, this meth-
od is subjective, focused on attracting experts and does
not correlate with the principles specified in the Decree
of the Cabinet of Ministers of Ukraine No. 476 (for ex-
ample, with the principles of standardization of proce-
dures, generalization of data in compliance with uni-
form approaches and technologies for their processing
[9], etc.). Also, from the first equation of system (2) it
follows that the elements of the set of input data are
transformed in time, considering the requirements of the
regulatory documents. It requires further explanation to
reveal such a mechanism.

Dynamic nature of the function ¢ can be explained
by using the methodology IDEF3. It has been chosen
due to the following reasons [21, 22]:

- IDEF3 is an extension of the IDEFO standard,
which is used to represent the function of outputs v;

- IDEF3 allows you to take into account the logic
of the relationships between operations, to present their
discrete sequence in the script form that implement in a
finite time. It is consistent with the first equation of the
system (2);

- IDEF3 provides a tool for creating a set of graph-
ical models that reveal the mechanism for generating
realization (5) of the update function ¢ of the process,
while providing simplicity, clarity and ease of percep-
tion of the dynamic character of information flows;

- IDEF3 is a part of a structural analysis, has cer-
tain semantics for describing information processes,
which facilitates their full understanding by developers
and end users.

All this, on the one hand, allows us to take into ac-
count the dynamic nature of the update function ¢ ac-
cording to (2), on the other hand, to reveal the mecha-
nism for obtaining realizations (5) as an operations fi-
nite sequence.

For example, consider a fragment of a graphical
view of function realizations ¢. It based on the IDEF3
methodology, which illustrates the mechanism of form-
ing realizations vy =o(vy,z)) (k=1,...,4;1=1,2) ex-
pression (5) for operation a;, which is held during re-

search works of the land inventory process (fig. 2). Ac-
cording to table 1, while an operation a; performs to
obtain an outcome o: elements vi, v», vz and v, of set V
are combined. They arrive at the input of operation aj,
their refinement is carried out by the elements z; and z
of set Z.

The main sequence of activities on fig. 2 was
formed by algorithmizing of the verbal data of work [9]
and systematization of experimental information ob-
tained during the land plots inventory [17]. Here, a tem-
porary designation of the elements of the sets VV and Z is
additionally introduced to explain the dynamics of their
change (this is not typical for the IDEF3 methodology).

In IDEF3-model typical definitions of land man-
agement, such as working inventory plan, are used. A
working inventory plan is a document that combines
various information about the inventory object and the
administrative-territorial units that are part of it, the
territories defined by the land project, about restrictions
on the land rights to use and encumbrance of rights to
them [5, 9]. Under such conditions, exit o;, received

from the junction Ji2, is a database that should combine
textual and graphic information in a single description,
indicating information about the owner of the land plot,
the number of the State Certificates of land, area of the
land plot, location of the land plot, etc. The same data is
sent to operations a,, ag and a, with the difference

that some of them are considered as a database that is
used for the preparation of documentation for land use,
and some require further clarification (determination) by
carrying out topographic surveying works. According to
Art. 186 of the Law of Ukraine «On Land Manage-
ment» the land project become valid only after their
implementation, data processing and production of doc-
umentation for land use (fig. 1) [5].
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Fig. 2. IDEF3-model of the graphical view of function o realizations for a; operation,
which formed by verbal data and experimental information

Method of creating a database
of the working inventory land plan

An important stage in implementing different data
and the formation of managerial decisions on their basis
is their verification or quality assessment [3, 4]. In tradi-
tional methods, information about land plots is taken
from land management documentation [9]. In the
IDEFO-model, land plots are considered as geographical
objects with coordinates, area, complex geometric
shape, interacting with other geographic objects, the
spatial data of which are extracted from several sources.
Therefore, in table 1 the sequence of receipt of these
data at the input of the operation o4 is shown. In accord-

ance with the requirements of the 1SO 9000:2005 stand-
ard, these data are analyzed and verified in the sequence
disclosed by the IDEF3-model (fig. 2).

Analyzing the IDEF3-model, we note that in order
to draw up a inventory working plan, it is necessary to
create a database using elements vi, V2, v3 and vs by
forming a union of the sets:

4
BDp = JBD,, ,
i=1

(6)

where BD,, - sets, that combine information from

inputs vi, vz, vz and va.
The method of forming a union of the sets (6) in-

volves the following sequence of actions.

Stage 1. Determine the legal title documents for
land plots.

The need in this stage is due to the fact that today
in Ukraine there are several types of State Certificates
of land plot, each of which confirms the ownership, but
contains different information about it. This is due to
several reasons, for example, the difference in title land
documents of different time periods, possible errors in
the transfer / re-registration process of ownership of the
land plot, etc. Therefore, it is necessary to establish the
chronology of documents, compare their information
and determine the legality in accordance with the De-
cree of the Cabinet of Ministers of Ukraine No. 476
[7, 17]. This allows you to define and enter the input
data v into the database (6), that is, to form a set:

BDV]_ :AU BUCvl UDV]_ UEVl UFvl ! (7)

where A = {a: a — number of the State Certificate of
land plot};

B = {b: b — full name of the land owner};

Cy, ={cy, :cy, — land plot area in accordance with

the State Certificate of land plot};
Dy, ={dy, :dy, — location of the land plot in ac-

cordance with the State Certificate of land plot};
Ey, ={ey, ey, — description of the boundaries of
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the land plot};
Fy, ={fy, :fy, — cadastral number of the land plot

according to the State Certificate of land plot}.
Stage 2. According to the data from the State Land
Cadaster, to form a set:

BD,, =Cy, UR,, UG,, UH, ®

where C,, ={cy, :Cy, — land plot area in accordance

to the data from the State Land Cadaster};
Fv, ={fv, :fy, — cadastral number of the land plot

according to the data of the State Land Cadaster};

Gy, ={9v, :9y, — purpose of the land plot in ac-
cordance with the data of the State Land Cadaster};

H = {h: h — list of security zones and easements of
the land plot according to the data of the State Land

Cadaster}.
If there is no land plots data in the State Land Ca-

daster, then the set BD,,, of expression (8) consists of

empty sets.
Stage 3. Analyzing remote sensing land plots data,
form a set:

BD,, =Dy, UE,, UG,, UM, ©9)

where D,,, ={d,, :d,,— land plot location obtained

from the results of remote sensing analysis};
Ev, ={ey; :fy, — description of the boundaries of

the land plot obtained by the results of remote sensing
analysis};
G\,3 :{g\,3 :Qy, — purpose of the land plot obtained

by the results of remote sensing analysis}.
M = {m: m — list of restrictions on the land rights
obtained by the results of remote sensing analysis}.
Stage 4. According to the State Register of Rights
to own Real Estate, form a set:

BD,, ={bd,, :bd,,  list of

encumbrances of the land rights}. (10)

Stage 5. Due to the fact, may be present of dupli-
cate  information, compare the data  sets
Cy,,Dy; . Ey;, R, andGy, . To do this, it is necessary

to find the symmetric difference of sets with duplicate
information. For example, you can find a match for the
values of the land plot area obtained from different
sources using the formula:

CVlACVZ = (CV]_ \CV2 ) U (CVZ \ CVl) .

Depending on the results of the comparison the
further procedure is given in the table 2.

According to experts, among the land plots officially
registered in the State Land Cadaster, a significant part
of them are plots with geometry errors that are duplicat-
ed as a result of changing the numbers of cadastral quar-
ters, dividing and merging plots, changing their purpose,
etc. [17]. This leads to the cases shown in table 2, when
information obtained from different sources is contra-
dictory and needs to be reconciled. In this case, remote
sensing data (high-resolution aerial, photographic and /
or satellite imagery) and orthophotos or digital maps
created on their basis, which display the earth's surface
with maximum reliability, become a source of accurate
and up-to-date information. It makes it possible to ob-
tain grounded decisions to eliminate some contradic-
tions [3, 4, 12].

For example, title documents that were issued in
the period 1992 — 2001 may contain data on several land
plots with different purposes (for example, for personal
agriculture or for the construction and maintenance of a
residential building, etc.). In this case, a situation may
arise when symmetric set difference is a non-empty set
(Dy,AD,, =—L) , i.e., the land plot location according

to the documents does not correspond to its actual land
plot location (fig. 3, a). It is also common that the pur-
pose of a land plot differs depending on the data source,
ie, Gy,AG,, =—J . For example, in the case shown

in fig. 3, b, according to the State Land Cadaster, land
plots are intended for personal agriculture, this does not
correspond to the actual situation. In these cases, the
elements corresponding to the actual information are
entered into the database (6), i.e., set elements d\,3 or/

and Qg s obtained from the results of remote sensing

analysis [12, 13, 17].
In case of detection of such errors, an output 0q is

formed. Further, according to Art. 23 of the Decree of
the Cabinet of Ministers of Ukraine No. 476 the proce-
dure for coordinating the data obtained from the results
of the inventory process is carried out [9]. In these cas-
es, the inventory process is carried out without topo-
graphic surveying works, which significantly reduces
the cost of land projects [5, 9].

“Ideal” can be considered a situation, where there
are no inconsistencies in the land plot data, received
from different sources. This situation is described in the
first row of table 2, when the mathematical comparison
of the sets elements result (their symmetric difference)
corresponds to an empty set. In this case, in accordance
with Art. 26 Decree to the Cabinet of Ministers of
Ukraine No. 476, according to the results of the input
data analysis, documentation for land use is finalized
without carrying out topographic surveying works.
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Table 2
List of actions depending on the results of comparing duplicate information sets (7) — (10)
The results of comparing sets . .
paring The list of actions
C\,lAC\,2 D\,lAD\,3 E\,lAE\,3 F\,lAF\,2 G\,2 AG\,3
Form a union of the sets by expression (6) and, in
accordance with the IDEFO-process model, proceed to
% @ @ @ % the operation a4 (Art. 26 of the Decree of the Cabinet
of Ministers of Ukraine [9]).
For land plots for which different data were found as a
result of the comparison, carry out topographic sur-
%) % % % veying works to clarify (determine) the boundaries
| o
and areas. In accordance with the IDEFO-process
model, proceed to the operations a, and ag. Then,
taking into account the obtained data, form a union of
% % - % sets in accordance with expression (6), proceed to the
operation ay .
X —J X X Correct data based on the results of remote scanning.
In accordance with the IDEFO-process model form an
X X X D, input 0; and proposals for the matching the data by
the State Land Cadaster (Art. 23 of the Decree of the
X x x X ) Cabinet of Ministers of Ukraine [9]).

Note: «x» means an insignificant sets comparison result.

221455300:01:025:009

y

Fig. 3. Determination of information about land
plots based on the analysis of remote sensing data
(according to the results of work [17]):

a — finding a land plot location; b — clarifying
of the purpose of the land plot

It also reduces the costs of the land project [5, 9].
But the most complex and interesting case is when
the result of comparing sets C,, AC,, and E,, AE,, is

not an empty set. And, although it is not possible to
eliminate the found contradictions and inconsistencies
without carrying out topographic surveying works [9],
in this case, the use of remote sensing data also provides
certain advantages.

For example, let us consider the case of an inven-
tory of a land plot (fig. 4) located outside the settle-
ments of the Kolomak Village Council of the Bohodu-
khiv district of the Kharkiv region (cadastral number of
the land plot 6323280600:03:000:0326). The area where
it is located is swampy (this is due to its proximity to the
Kolomak River), grassy with shrubs, electricity lines
and field roads are passing through it.

Fig. 4. Land plot on inventory process example
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The difficult geographical location complicates the
cadastral survey during topographic surveying works.
As a result, on the land plot plan, which was obtained
using traditional approaches, the geodesists indicated
only the main objects located on the land plot and near
it. Agricultural land on the plan is not specified and is
separated by a straight line; small shrubs located near it
are not marked. The contours of the land plot are de-
picted by straight, rather long lines (fig. 5).

The main geometric parameters of the land plot,
obtained as a result of the cadastral survey, are shown in
Table 3. At the same time, only 7 contour points were
chosen in the characteristic places of the relief, in the
geodesists view. The time spent on the direct cadastral
survey of the land plot was one hour.

At the stage of research, using the developed sci-
entific-methodological basis lets upload a satellite im-
age of the land plot to the ArcMap software. Consider-
ing the decryption signs decrypt objects located nearby
and defines protected zones for them. Taking into ac-
count the data of the State Land Cadaster, in particular
the Public Cadastral Map, determine the security zones
and easements. Information about the existing encum-
brances of rights to a land plot was not found according
to the State Register of Rights to own Real Estate.

Mutual work with a satellite image, maps and data
allows to create a preliminary land plot plan (fig. 6),
which becomes the basis for planning a cadastral sur-
vey. In particular, taking into account the geometry of
the land plot, the number of contour points can be de-
termined, divide the land plot area into sectors for sur-
veying in several stages, planning the sequence of its

implementation, etc.

The results of the cadastral survey, obtained using
the developed scientific-methodological basis, taking
into account the preliminary land plot plan are shown in
table 3. An inventory plan with real land plot contours is
shown in fig. 7.

As you can see, in the end, the accuracy of obtain-
ing the geometric parameters of the land plot is in-
creased; the time spent on direct cadastral survey of the
land plot is reduced. On that basis, it appears possible to
perform design works and prepare of documentation for
land use, which also reduces the costs of the project.

Conclusions

The results of the bibliographic search confirmed
that the effectiveness of the land inventory process in
order to ensure compliance with legislation in the field
of land management is extremely difficult for a number
of reasons [3, 4, 12]. This necessitates the development
of models and method focused on the use of GIS for
their implementation in decision support systems for
land management. Supporting the ideas of the works [3,
9, 11] regarding the need to ensure transparency in the
management of land resources, the results of the study
are aimed at forming objective conclusions about the
state of the land, which are based on theoretical-
multiple and functional modeling of information flows
of the inventory process for a possible combination of
qualitatively different data, taking into account their
dynamic nature and the logic of interaction.

NEM 1108

Fig. 5. Land plot plan, which was obtained using traditional approach during inventory process
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Table 3
Comparative results of cadastral survey of a land plot (fig. 4) obtained using different approaches
Use during the mventors/ prcl)cesz: — Comparison
o eveloped scientific- result
traditional approach methodological basis
Land plot area, ga 2,0517 2,0680 +0,79 %
Land plot perimeter, m 587,43 587,55 +0,02 %
The number of contour points used
. 7 12 -
in the cadastral survey
Time spent on cadastral survey, min 60 45 -33,3%
. E LEGEND
- - |
f ‘ @ Single Trees

4 Electricity Poles
——1 Protective Zone
— “Electricity lines”
————] Protective Zone

“River”
Kolomak river
Field Road

- The forest

The pasture

~ Land Plot
The hayfields

- Small Shrubs
I The swamp

Fig. 6. A preliminary land plot plan obtained using
the developed scientific- methodological basis for planning a cadastral survey

\§

-
Fig. 7. Refined plan of the land plot, which
was obtained using developed scientific-methodological basis for inventory process




16

Radioelectronic and Computer Systems, 2022, no. 3(103)

ISSN 1814-4225 (print)
ISSN 2663-2012 (online)

Unlike work [8, 9, 15], where remote sensing data
is considered as an additional tool, the use of which
insignificantly affects the inventory results, the devel-
oped IDEF3-model considers remote sensing data as a
source of accurate and relevant information, algorith-
mizes the mechanism of their combination with other
information, explains the dynamic nature of its change.

Based on the results of the study of work [17] and
agreeing with the conclusions of works [4, 12, 14], a
method for creating a database of a working inventory
plan is proposed, which explains the steps for obtaining
information about land plots from several sources, com-
bines field research with remote sensing data, reduces
the amount of topographic surveying works by selecting
from all land plots only those that require clarify (defi-
nitions) of geospatial data.

The developed scientific-methodological basis of
information support for land projects creates the struc-
ture of land inventory information technology. Its prac-
tical use confirmed a reduction the time spent on direct
cadastral survey of the land plot by 33.3 %, while in-
creasing the accuracy of the obtained geometric land
plot parameters by 0.79 % with a slight increase in the
volume of research works.

The results of the study can become an additional
tool for promoting the concept of digitalization of cities,
considered in [3], by creating consistent datasets on land
use in Ukraine.
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Future research directions

Further research should be aimed at solving the is-
sues of automating design work, in particular, the opera-

tions of processing, interpreting and visualizing (espe-
cially through thematic mapping) the information re-
ceived about the inventory objects for its analysis by
local governments bodies for the purpose of constant
monitoring of land use and the formation of decisions
on land management based on these data.
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POPMAJIIBALISI ITPOLECY ITHBEHTAPHU3AIIIl 3EMEJIb
IS THOOPMANIUHOI HIATPUMKH IMPOEKTIB 3EMJIEY CTPOIO

C. 0. Jlanwuna, B. O. Yepanoecvxuii

IIpenmeToM AOCTiIKEHHS € TpOIlec iHBEHTapu3amii 3eMenb. MeTOl CTaTTi € MiABHIIECHHS eeKTHBHOCTI
Iporiecy iHBEHTapHU3aIlii 3eMeTbHNX IUITHOK IUISIXOM 3MEHIICHHS 00CATIB TOmorpado-reone3ndHnx podiT depes
AITOPUTMI3AIII0, CHCTEMATH3Aallii0 1HQOPMAIIITHUX MMOTOKIB 1 OEJHAHHS PI3HOPITHUX JaHUX. 3aaadi: mpoaHaizy-
BaTH IPOIIEC iHBEHTAPHU3AIlil 3eMeNb MPH YIPABIiHHI IPOEKTAMH 3EMJICYCTPOIO Il BU3HAYCHHS MOXKJIMBHX HAIps-
MKIB i IBUIIEHHS HOT0 €PEeKTUBHOCTI. AKIICHTYIOUH yBary Ha iH(popMaIiifHIX OTOKaX, pO3pOOHUTH iHPOpMaIiiHY
MOJIENTb TIPOIIeCy iHBEHTapH3amii Ta BIiAMOBiIHE HAYKOBO-METOAWYHE 3abe3reueHHs iH(QOPMAIHOI MiOTPUMKH
MIPOEKTIB 3EMIICYCTPOIO 3 METOI0 3MEHIIIEHHS 00CATIB TOmorpado-reoie3nIHUX POOIT IS BIPOBAIKEHHS 10 CUCTEM
MATPUMKH TIPHAHSATTSA PillleHb MPH YIPaBIiHHI 3eMETbHUMH pecypcamu. OTprMaHO Pe3yJabTaTH. Y3aralbHEHO
BHMOTH YMHHOT'O 3aKOHOAABCTBA IIO/I0 iIHBEHTApH3aIlil 3eMeNbHIX MUITHOK 1 TTOB’3aHi 3 UM TpoOIeMu. 3amporio-
HOBAaHO TE€OPETUKO-MHOXKHWHHY MOZENh 1H(POpMaIifHIX MOTOKIB MPOIleCy iHBEHTaph3allii, 3aIydeHHs 10 SIKOi M-
XOMiB (PYHKITIOHATEHOT'O MOJIEITFOBAHHS JIa€ 3MOT'Y TIOEJHATH SKICHO Pi3Hi JlaHi, ypaxyBaTH iX AMHAMIYHHN XapaKTep
i moriky B3aemonii. Po3pobnerno IDEF3-mozens, sika po3risigae AaHi TACTAHIIIHHOTO 30HAYBAaHHS 5K JDKEPEIIO TOU-
HOI ¥ akTyanpHOI iH(OpMaILlil, anTOpUTMi3ye MEXaHi3M X IO€AHAHHS 3 1HIIOK0 1H(OPMAIIi€l0 PO 3eMeNbHI TUISHKH,
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TIOSICHIOE IMHAMIYHHUN XapakTtep i 3MiHM 3 yacoM. 3arpoIroHOBaHO METOJ CTBOPEHHs 0a3u JaHUX poOOYOro iHBEH-
Tapu3aliifHOTO IUIaHy, 10, HOETHYIOUN iHPOPMAIII0 PO 3eMeIIbHI IISTHKY 3 JAEKUIBKOX IPKEepedl, Ja€ 3MOTy 3MeH-
mUTH 00csATH Tonorpado-reoie3nIHNX poOdIT NUIIXOM BHOOPY 3 YCIX AIJISTHOK JIMIIE THX, IO MOTPEOYIOTH Y3ro-
JUKeHHS (BH3HA4YEHHs) T'€ONPOCTOPOBUX MaHmX. Po3poOiieHe HaykoBo-meTonudHe 3abe3mnedeHHs iH(opmamiitHol
MATPUMKH IIPOEKTIB 3€MJICYCTPOIO CTBOPIOE CTPYKTYPY iH(OpMaIiHHOI TeXHOIOrii iHBeHTapHu3alii 3eMeib, BUKO-
pHUCTaHHS SIKOI J]a€ 3MOTY 3MEHIINTH OOCATH PecypcCiB, HEOOXIAHUX IJISi BUKOHAHHS MPOEKTIB, IPH OIHOYACHOMY
(opMyBaHHI 00’€KTHBHUX BHCHOBKIB IIPO CTaH 3€Melb IUISIXOM BHKOpHCTaHHs reoinpopmauiitnnx cucrem (I'IC) i
MTOETHAHHS PI3HOPIIHUX JaHWX Ha OOCTS)KYBAJIBLHOMY eTami. BHcHOBKH. PesynbraTn 6i0miorpagpiqHOro momyky
M ATBEPANIIH, 10 eEeKTUBHICTH POLEAYPH 1HBEHTapU3allil 3eMeb JUIsl 3a0e3MeYeHHs TOTPUMaHHS 3aKOHO/IaBCTBA
y cdepi 3eMIICyCTPOI0 YCKIIAIHEHO BHACIIOK HEOOX1THOCTI BUBUCHHS BEJIHMKOI KIIBKOCTI pi3HOPIAHOI iH(OpMAaITii,
sIKa MOYKE€ MICTUTH TIOMIUTKH, HEY3TO/KEHi 1 cynepewinsi aaHi. 1le morpedye po3poOiieHHs crieliani30BaHuX MOJIe-
Jel 1 MeTofy, opieHToBaHMX Ha BukopuctaHHsa ['1C, ais BIpoBa/pKeHHS IX O CHCTEM MiITPUMKH NPUHHATTS pi-
LIEeHb MIPH YIIPaBJIiHHI 3eMEJIBHUM pecypcamu. Po3po0bieHo HayKoBO-MeTOAMYHE 3a0e3neyeHHs iHpopMamiiiHoi mia-
TPUMKH MPOEKTIB 3eMJICYCTPOIO TIPH iHBEHTAPH3ALii 3eMe/TbHUX JUISHOK. MIOro MpaKTHYHe BUKOPUCTAHHS MiaTBEp-
JUAJIO 3MEHIIICHHS YaCOBUX BUTpAT Maibke Ha 33 % 1 miABUIIEHHS TOYHOCTI MPUOIM3HO HA 1% mpu OTpUMaHHI I'eo-
METPUYHUX MapaMeTpiB 3eMeJIbHOI iJISTHKY.

Karouosi ciioBa: mozens iHpopManiiiHuX moTokiB nporecy; ¢pyHKioHanbHe MonentoBanHns; |IDEF3-moznens;
JIaHHI TUCTaHIITHOrO 30HAYBaHHsI; 0a3a TaHUX PoOOYOro iIHBEHTApU3AIIHHOTO TUIAHY.
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