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The issue of using three-dimensional modeling to create a 3D cadastre in Ukraine is becoming more
and more relevant every year. The development of the 3D cadastre will contribute to the introduction
of 3D registration, as the registration of not only a certain part of the territory, but also a certain space
to which the right of ownership extends according to the law. The creation of a 3D cadastre will
contribute to obtaining clearer, objective, reliable, visual land cadastral information about real estate
objects, which in turn will have an economic and social effect in the evaluation of land and real estate
(Popov, 2009). One of the main tasks of geodetic science is the study of issues of determining the area
of the site, its exact geodetic dimensions, geographic coordinates and features of the relief (Achasov
et. al., 2016). Also, of great importance is engineering geodesy, which examines areas for future
construction, which is quite relevant in today's realities, for the post-war reconstruction of our country
and the assessment of real estate. Modern possibilities for processing and transforming spatial graphic
information using computer programs allow solving a wide range of tasks related to the construction
of three-dimensional models for construction and land management. The problems solved by applied
geodesy are no exception. An important scientific direction of geoinformatics is a set of actions
related to the integration of all possible options for collecting, processing and transmitting information
with further automatic processing.

Keywords: 3D cadastre, three-dimensional modeling, geodetic survey, graphic construction

International Conference of Young Professionals “GeoTerrace-2022”
3-5 October 2022, Lviv, Ukraine



GT?rrca)ce EAGE

Conference

Introduction

The issue of using three-dimensional modelling to create a 3D cadastre in Ukraine is becoming more and
more relevant every year. The development of the 3D cadastre will contribute to the introduction of 3D
registration, as the registration of not only a certain part of the territory, but also a certain space to which
the right of ownership extends according to the law. The creation of a 3D cadastre will contribute to
obtaining clearer, objective, reliable, visual land cadastral information about real estate objects, which in
turn will have an economic and social effect in the evaluation of land and real estate (Popov, 2009). One of
the main tasks of geodetic science is the study of issues of determining the area of the site, its exact
geodetic dimensions, geographic coordinates and features of the relief (Achasov, et. al., 2016). Also, of
great importance is engineering geodesy, which examines areas for future construction, which is quite
relevant in today's realities, for the post-war reconstruction of our country and the assessment of real estate.
Modern possibilities for processing and transforming spatial graphic information using computer programs
allow solving a wide range of tasks related to the construction of three-dimensional models for
construction and land management. The problems solved by applied geodesy are no exception. An
important scientific direction of geoinformatics is a set of actions related to the integration of all possible
options for collecting, processing and transmitting information with further automatic processing.

Methods of investigation

The following research methods were used: general scientific and general logical methods: analysis,
synthesis, discursive rationalization and reconstruction (Grabchenko et al., 2009). Polygonal and spline 3D
modeling is the main method of work. The work actually investigates promising features of their
application.

Initial and geological data

The future construction object should be located on the site not chaotically, but with reference to
already existing objects, relief and sides of the world. Let's consider the creation of a 3D model using
the example of performing geodetic subdivision works, which, in turn, are compiled on the basis of
topographic plans (Figure 1). In the future, these models can be used in land evaluation activities. As
you know, geodetic detailed works are a set of geodetic works aimed at determining the position of
the building's axes and its individual structural elements. Any layout works are reduced to the
construction of corners and lines located in horizontal and vertical planes. Geodetic division work on
the construction site requires the creation of a geodetic base, which is the starting point for lifting and
fixing the object on the ground. The most common traditional geodetic basis for plan division is the
construction grid, which is a digital square or rectangle with specified side lengths in a specified
coordinate system. Elevation marks are made by laying leveling courses of various accuracy and
fixing them near points with known marks. When creating a vertical section, vertical planning of the
section is carried out, that is, the transformation of the existing topography of the area with a given
goal (Butenko and Kupriianchyk, 2011).

Results of investigations

Today, in the world, geographic information systems (GIS) have gained such wide popularity that it is
even difficult to imagine industries and spheres where they have not found their actual reflection. GIS
are actively used to solve scientific research and practical problems, including planning, modeling,
assessment and management of land and property at the local, regional and state levels,
comprehensive multi-aspect research of natural and economic potential within large regions,
inventory and cadastre of natural resources, design of transport highways and oil pipelines,
environmental and economic monitoring, ensuring life safety, etc. (Opara et. al., 2020).

In this context, modern GIS has the following subsystems:
1. A data collection subsystem that collects and pre-processes data from various sources - can be
associated with the first and second stages of the mapping process - data collection and map creation.
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Preliminary information is taken from sources such as aerial photography, digital remote sensing,
surveying, verbal descriptions and diagrams, statistical data, etc. The use of computers and other
electronic devices, such as digitizers or scanners, allows the raw data to be prepared to record or
encode points, lines and areas for later use. In addition, the source can be ready-made digital maps,
digital relief models, digital orthophotoplans, etc.
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Figure 1 Project of a one-story house

2. The subsystem of data storage and retrieval allows you to organize spatial data for the purpose of
their selection, updating and editing, allows you to create queries that return only information related
to the necessary context, shifts the emphasis from the general interpretation of information to the
formulation of adequate queries. In general, this subsystem stores the explicit or implicit geometric
coordinates of objects, lines and areas, as well as their associated characteristics (attributes).

3. A data processing and analysis subsystem that, after performing various tasks on the basis of this
data, collects and separates it, sets parameters and constraints, and performs modeling functions. The
analysis subsystem simplifies data analysis by virtually eliminating manual work and simplifying
calculations performed by the user.

4. An output subsystem that displays all or part of a database in tabular, chart, or cartographic form. In
cartography, whether traditional paper cartography or its digital equivalent, computer-aided
cartography, the output product is generally the same — a map. The output subsystem allows you to
organize the received data in any user-friendly way.

To carry out any demolition works, it is necessary to draw up a plan of the territory, which must
contain the necessary information and be clear and understandable not only to narrow specialists.
When solving this problem, the source documents are geodetic plans, the construction of which can be
carried out by traditional methods that require large costs, or by modern methods using programs that
allow creating various types of maps, including digital ones. The advantage of the latter is the ability
to combine plan and elevation marks and the ability to display the information required by the
customer on the plan. If you create a project in digital format and give each element (foundation, wall,
floor, etc.) an appropriate name, parameters, characteristics and any other information, you can use an
environment object to display any information about such a project in digital form by simply hovering
the cursor over it. As a result, after downloading the necessary data, the program can show how much
this product costs, which companies produce it, and other possible information related to the project,
which greatly facilitates the process of real estate evaluation and brings the value closer to the market
value as quickly as possible.
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Surveyors performing tasks must be able to work with mechanical, robotic tachometers and satellite
equipment, terrestrial laser scanners, be able to process results in specialized software packages, and
possess automated technologies. At the current stage, plans have been developed that provide options
for construction technologies, materials and types of structures used. A company like Autodesk is
approaching the implementation of this global project, which combines maximum compatibility,
simplicity of modeling and an up-to-date set of documentation.

3D modeling, which is gaining more and more popularity, allows you to position and adjust the object
in any coordinate system with a high degree of adaptability. It is possible to determine the spatial
coordinates of any node and display the node or building on the monitor screen by the model number
of the project. The use of 3D modeling capabilities, in combination with high-tech geodetic
equipment and special software packages, greatly simplifies the process of implementing the project
model into life (Palchevskyi et. al., 2016). For example, let's create a 3D model of a one-story house,
as shown in Figure 2.
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Figure 2 The process of creating a 3D model of a one-story house

The design process of this model is no different from the design of the original plan of the building
created by traditional methods, except for the need to assign a height to each vertex of the plan
elements. But this exception applies only to the digitization of existing buildings and terrain, and
when creating a new 3D model (Figure 3), the drawn lines are automatically connected to the captured
points with a three-dimensional position, which will allow you to visually display the topography of
the project, the position of the division axes, and the fixing points of the design marks. All this
information can be used in the assessment of real estate.

At the current stage, there is a growing demand not only for the quality of construction works, but
also for the quality of geodetic works in urban planning, planning and development, geodetic works
on industrial facilities, and high-precision engineering and geodetic works from any direction. More
and more complex projects require the use of high-precision surveying instruments, the
implementation of the latest advances in electronics, the collection of data during the execution of
tasks to create a catalog of geodetic drawings for reuse.

The gradual replacement of "flat maps" with three-dimensional maps allows you to store and update
all collected materials, use materials for the purposes of design, construction, deformation monitoring,
property evaluation and integrated urban development (for creating geodetic drawings) in DXF
format.
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Figure 3 Three-dimensional model of a one-story house
Recommendations and conclusions

Thanks to the creation of 3D models, it is possible to improve the methods of performing various
types of geodetic work related to the preparation of design and survey work, construction and
operation of objects; actively use new high-precision optical-electronic measuring equipment, new
software tools for processing measurement results and graphic construction; perform visualization to
control the work performed; facilitate the process of real estate evaluation and bring the value of the
object as close as possible to the market value.
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