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DIGITAL MAPPING OF TERRITORIES USING SLAM TECHNOLOGY:
ANALYSIS OF THE ACCURACY OF THE RESULTS OBTAINED

The article addresses the issues of digital mapping of territories using modern equipment and innovative methods for
performing topographic and geodetic work. Objective. To study modern territorial mapping methods and justify mapping
approaches using SLAM technology. Methods and results. The study employed a territorial mapping method using
handheld laser scanners with SLAM technology. Terrain reconnaissance was conducted, control geodetic points were
established, and fieldwork was performed using a Stonex X120GO scanner. The acquired point clouds were compared
with the tacheometric survey results. Analysis of mean square errors confirmed that the accuracy met regulatory
requirements. Scientific novelty and practical significance. This study enables the evaluation of SLAM technology in
ground-based handheld laser scanners as an alternative to traditional topographic surveying methods. When used
correctly, this type of equipment fully meets the accuracy requirements for topographic plans at a scale of 1:500 and, in
some cases, even 1:200. This, in turn, creates opportunities for the broader implementation of SLAM in topographic and
geodetic practices. Applying SLAM technology and modern handheld laser scanners for topographic, geodetic, and
mapping tasks can significantly reduce costs, resource consumption, and labor efforts while requiring fewer personnel
and pieces of equipment. The study evaluates the possibilities of using SLAM technology and its accuracy. The article
proves that using SLAM technology and handheld 3D scanners is an accurate and reliable tool for performing work in
modern realities.

Keywords: SLAM (Simultaneous Localization and Mapping), Digitals software, territory mapping, laser scanning,
software product, LIDAR, topographic plan, integration of modern approaches, GNSS receiver, point cloud, handheld
scanner, topographic and geodetic works.

Introduction collection methods. Various types of ground scan-
ners are available. Most 3D laser scanners on the
market are static. They are mounted on a tripod and
function as fixed stations during the scanning
process. Recently, handheld laser scanners have
gained popularity. Unlike static scanners, they do not
require a fixed position and can be used while in
motion.

Currently, the automation of task execution
and the adoption of new advanced technologies,
methods, and tools play a decisive role. Automation
is also being widely implemented in classical geo-
desy and mapping. In the classical sense, territorial
mapping is a labor-intensive process. It typically
involves a team of two surveyors and geodetic
equipment, usually a combination of GNSS receivers
and an electronic total station.

This process requires establishing a temporary
geodetic network for tacheometric surveying.

3D laser scanners are potent tools for collecting
vast amounts of environmental data using LiDAR
technology [Shan & Toth, 2018]. This active sensor
emits laser beams that reflect off surfaces and return

Subsequent stages require measurement adjustments.
At least two people are involved: one operates the
total station, and the other manages the reflector to
ensure reliable terrain element surveying [Kha-
iruddin et al., 2015].

One of the most advanced and efficient appro-
aches to significantly reducing fieldwork time is the
use of ground laser scanners in classical geodesy. To
better understand how these scanners work, it is
necessary to examine their technology and data

to the sensor. The system determines spatial posi-
tions of points in 3D space and merges them to form
a detailed point cloud. To enhance this data, color
information from area photographs is used [Palomer
et al.,, 2019]. These photos are typically captured
with panoramic cameras. As a result, the RGB
components are added to the point cloud during
processing and export. A colorized point cloud is
called a textured point cloud. A grayscale version is
called an intensity point cloud.
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3D scanners are used in digital mapping [Alsadik
& Karam, 2021] and modeling for tasks such as
deformation monitoring, architectural modeling, and
other topographic or engineering projects. Scanner
localization and orientation are based on integrating
GNSS and IMU data. Therefore, accuracy depends
on the scanner’s laser sensor, the IMU’s perfor-
mance [Chen et al., 2017], and the quality of GNSS
observations at reference points. These control points
enable alignment of the point cloud with the correct
coordinate and height systems [Taheri & Xia, 2021].

The final coordinate system depends on the
operator’s choice, which is convenient for global
users. However, to ensure accuracy, several factors
must be considered — including the selected
coordinate system and external influences.

Even ground-based laser scanners are not
flawless. Accuracy may be affected by equipment
characteristics and external factors. One key factor is
the scanner’s angle relative to the ground. The
optimal angle is close to 180 degrees. Reflectivity of
surfaces also affects scanning. Mirror-like or dark
objects absorb more laser energy and reflect less.
Thus, material properties such as color, texture,
gloss, or transparency influence signal intensity.

Weather conditions are also critical. They may
strongly affect results and sometimes render data
unusable. Heavy rain or snow introduces noise and
distorts point cloud accuracy [Ridao & Ribas, 2019].
Therefore, proper timing of field scanning is essential.

Using handheld scanners with SLAM technology
[Taheri & Xia, 2021] allows for comprehensive
terrain representation. Unlike total stations, which
capture only discrete measured points, SLAM
scanners generate point clouds of the entire surveyed
area along the operator’s route.

This results in a detailed model of the terrain,
including geometry, coordinates, and elevation. Opera-
tors can return to the point cloud at any stage of
mapping and obtain real-time information about object
dimensions or configurations [Zhang et al., 2021].

This is not possible with traditional methods and
incurs no extra cost, making it highly efficient
[Kazerouni et al., 2022; Zhang et al., 2024].

SLAM-based mapping is therefore a fast,
resource-efficient, and accurate method. It meets
topographic requirements at appropriate scales. Its
accuracy is comparable to traditional geodetic
equipment and survey methods [Kim et al., 2018;
Yue et al., 2024].

Methods and techniques

The article is based on the results of a detailed
analysis of the capabilities of territory mapping using
handheld laser scanners equipped with SLAM tech-
nology, as well as an accuracy assessment of SLAM-
based mapping through the calculation of the root
mean square errors (RMSE) of coordinates obtained
from SLAM surveys compared to the results of total
station surveys conducted in previous years.

As part of the study, a sequence of activities was
performed to collect and analyze spatial data to
create a cartographic base for the study area.
Initially, a preliminary analysis of the technical
assignment was conducted, allowing the main
mapping requirements to be defined and an action
plan to be developed [Zhang et al., 2024], where the
preliminary data acquisition approach is described in
detail. Subsequently, a reconnaissance survey of the
area was conducted to identify the most suitable
locations for placing temporary geodetic points.
Their coordination was performed following modern
methodologies, similar to the approaches described
by [Huang, 2021]. The following technical stages
were implemented: securing control points in the
field, based on which the root mean square errors
(RMSE) of the measurements were calculated;
Collection of spatial data using a mobile laser
scanner employing SLAM technology, which has
demonstrated its effectiveness under challenging
conditions, as shown in the study by [Alsadik and
Karam, 2021]; Processing and analysis of the SLAM
mapping results, including the calculation of the
RMSE of the obtained data according to the
methodologies proposed by [Jia, et al., 2021];
Comparison of the newly created cartographic
materials with data from previous topographic
surveys, allowing for the assessment of deviations in
elevation and planimetric coordinates. A similar
approach was demonstrated by [Droeschel and
Behnke, 2018]; Identification of factors influencing
the accuracy of SLAM mapping, including sensor
quality, equipment parameters, and specific survey
conditions [Pierzchata et al., 2018]. Completing
these technical stages provides a comprehensive
understanding of the study object. It ensures the
production of high-quality cartographic materials for
further practical analysis of the proposed metho-
dologies and approaches, as well as a qualitative
evaluation of the project workflow.
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The tacheometric method is considered to be one
of the most accurate in classical geodesy. Its high
level of detail and minimal measurement errors are
achieved through “reflectorless” mode, which
enables measurements to be taken directly on an
object or terrain feature [Chong et al., 2015]. Thus, it
can be noted that using materials generated based on
tacheometric surveying is a highly accurate and
significant element for conducting a comparative
analysis of the accuracy of digital mapping of
territories. The paper details the process of
conducting fieldwork with a handheld laser scanner
using SLAM technology and the subsequent desktop
data processing. The paper also provides examples
of software products that can perform digital
territory mapping and their application.

The process of work execution
and the results obtained

To achieve the research objective, field studies
were conducted at designated engineering and
technical sites.. Before commencing work, we analy-
zed the terms of reference for preparing a topographic
plan of a critical infrastructure facility — specifically, a
330 kV power substation in the Lviv region. The task
involved conducting geodetic surveys in two zones:
the 35 kV switchgear and the 110 kV switchgear. A
team of two surveyors conducted the topographic and
geodetic surveys of the 35 kV switchgear area — the
authors of this article. Regarding the 110 kV area,
geodetic surveys had already been conducted earlier,
and cartographic materials were available as a 1:500
scale topographic plan. Therefore, the task involved
reconnaissance and site inspection to identify changes.
These mapping materials were subsequently used as
an additional tool to compare the accuracy of mapping
derived from the point cloud obtained via SLAM
technology.

First, the site was reconnoitered, and the
locations of temporary control geodetic points were
determined. The 110 kV switchgear area was also
inspected, confirming no visual changes. A more
detailed site analysis was conducted after obtaining
the fieldwork results. Temporary reference points
were established by marking them with paint and
determining their coordinates using a Stonex S700A
GNSS receiver in real-time kinematic (RTK)
mode at a fixed resolution, achieving an accuracy of
(8 mm + 1 ppm) in plan and (15 mm + 1 ppm) in
height (Fig. 1-3).

Fig. 1. Marking control points with paint

\\

Fig. 2. Recording the coordinates
of control points — item 14

After marking the points on the ground, the same
points were recorded using a Stonex X120GO laser
scanner. For this purpose, we used the scanner’s
centering platform-stand, aligning it precisely on the
designated points, as shown in Figs. 4-7. After
setting up the stand with the scanner at the point, we
entered the control point with the corresponding
point number into the controller. These processes are
carried out to balance the point cloud further and
establish the appropriate coordinate and height
system. The SK-63 coordinate system and the Baltic
height system were used in our case. This was
because the 110 kV switchgear area survey was
conducted using this coordinate system and was
transferred electronically.
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Fig. 3. Recording the coordinates
of control points — item 2

Fig. 5. Capturing the point with a scanner

Fig. 7. Control point No. 13 in the field

During the point cloud registration process, 15
points were established and used. During the work,
one path (route) was created that covers the entire
work area. We also calculated the mean square error
for the coordinates determined from the point cloud for
track, as shown in Table 1. Fig. 8 shows the location of
control. The mean square errors for determining the
planned elevation position from the point cloud are as
follows: DX = 0.037 m, DY = -0.039 m, DXY =
=0.047 m, DZ = 0.018 m. In this context, the DZ
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value represents the elevation deviation in the Baltic
Height System relative to control points. This
notation was chosen to preserve the original structure
of the software-generated report and maintain data
integrity. The software used with the scanner is a
new development, in which the DZ value is applied
to denote elevation deviations regardless of the
height reference system in use.

The obtained level of accuracy fully meets the
requirements for creating a cartographic product,
defined by the current legislation of Ukraine and the
rules of topographic surveying. In particular, for a
plot plan at a scale of 1:500, the permissible error
should not exceed 0.1 mm on the plan, which
corresponds to 5 cm on the ground, according to the
scale of the topographic plan. The results of the UCP
calculation are presented in Table.

PointCloud Overview Map:

Fig. 8. Scheme of control point placement
for track on the point cloud

Report on the determination of RMS of measurements for track

No.|  EastX North ¥ UpZ Meisure Mea;sure Meisure px | Dy | Dxy| Dz
5| 473628 8000262 | 282,586 473,591 8000289 | 282,585 | 0.037 | —0.027 | 0.046 | 0.001
3| 534263 8009339 | 28381 534232 8009335 | 283,824 | 0.031 | 0.004 | 0.031 | -0.014
8| 511,17 8025398 | 283,698 511,124 8025397 | 283,713 | 0.046 | 0.001 | 0.046 | —0.015
6| 474737 8075238 | 282,996 474,775 8 075,189 283,01 | -0.038 | 0.049 | 0.062 | -0.014
7| 52031 8054248 | 284277 520271 8054251 | 284302 | 0.039 | —0.003 | 0.039 | —0.025
8| 511,166 8025398 | 283,728 511,124 8025357 | 283,723 | 0.042 | 0.041 | 0.059 | 0.005
3| 534223 8009339 | 28381 534232 8009335 | 283,834 | -0.009 | 0.004 | 0.01 | -0.024
2| 572,577 8015923 | 284,599 572,546 8015981 | 284,555 | 0.031 | —0.058 | 0.066 | 0.044
10| 650,699 798479 | 284,934 650,732 7984765 | 284916 | -0.033 | 0.025 | 0.041 | 0.018
11| 766,046 7927488 | 284,691 766,085 7927482 | 284,706 | -0.039 | 0.006 | 0.039 | -0.015
9| 601,303 8016991 | 284914 601,351 8016959 | 284,898 | —0.048 | 0.032 | 0.058 | 0.016
14| 633,192 8018399 | 284,934 633,245 8018,401 284,92 | —0.053 | ~0.002 | 0.053 | 0.014
12| 737,688 7975466 | 284,696 737,704 7975452 | 284,711 | -0.016 | 0.014 | 0.021 | —0.015
13| 664,488 8034511 | 284372 664,435 8034,518 | 284363 | 0.053 | —0.007 | 0.053 | 0.009
15| 697,281 8075365 | 284,705 697,297 8075335 | 284,716 | —0.016 | 003 |0.034 | 0011
1| 596,149 8051,169 | 285034 596 161 8051239 | 285,016 | -0.012 | —0.07 | 0.071 | 0.018
2| 572,577 8015929 | 284,559 572,546 8015918 | 284,555 | 0.031 | 0.011 | 0.033 | 0.004
9| 601,303 8016,891 | 284,904 601,351 8016939 | 284,898 | —0.048 | —0.048 | 0.068 | 0.006

Mean Error 0,002 | 0.002 | 0.044 | 0.002
RMSE m 0.037 | 0.039 | 0.047 | 0.018
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A visual inspection of Table 1 may suggest the
presence of a potential systematic shift, particularly
based on certain values. Specifically, the table
presents 11 positive differences in the DY column
out of 15 listed values. Therefore, to verify the
statistical consistency of the results, a hypothesis test
for normal distribution was performed.

To assess the statistical distribution of coordinate
deviations, the Shapiro — Wilk test was applied to the
residuals in the X, Y, and Z directions (DX, DY, DZ)
from the first track. The obtained p-values were as
follows: DX (p = 0.0226), DY (p = 0.1977), and DZ
(p = 0.1739). These results indicate that the DY and
DZ components follow a normal distribution
(p > 0.05), while the p-value for DX suggests a
deviation from normality (p < 0.05).

This deviation in DX is likely due to the
geometric characteristics of the scanning trajectory.
In particular, the track exhibited greater width than
length, which made the X component more sensitive
to localized drift and loop closure effects inherent in
SLLAM-based scanning. Nevertheless, the root mean
square error for DX (RMSE = 0.037 m) remains
within the acceptable limits for a 1:500 scale
topographic plan, thus confirming the reliability of
the measurements.

To further verify the presence of potential bias, a
comparative analysis was performed between car-
tographic products obtained from different equip-
ment and methods, based on fieldwork conducted at
the same site.

The key feature of SLAM technology in handheld
electronic scanners is that the point cloud stitching
occurs in real time. This is illustrated in the controller
image (Fig. 9), which shows how the sectors of the
data set are displayed, within which the position of
terrain objects is recorded at a specific point in time
(indicated by the white cone-shaped contours on the
controller). Additionally, in Fig. 10, you can observe
how the process of fixing the route in the point
environment occurs, as well as how the point cloud is
populated with terrain elements.

Analyzing this information, it is evident that this
is a highly positive aspect, as it eliminates the need for
additional expensive software packages used with
some types of scanners to stitch the point cloud, and
also reduces the potential for user errors that can
occur during manual stitching, as is the case with
data from stationary ground laser scanners. After
completing the fieldwork, we obtained a ready-made
point cloud, which we imported from the controller to
a computer and loaded it into the SLAM GOpost
software environment, as shown in Fig. 11. You can

now additionally colorize the point cloud by com-
bining the point set with images taken synchronously
and automatically by the handheld scanner camera. In
the SLAM GOpost software environment, the point
cloud can be combined with LiDAR data and photos
of the terrain object, which can be used to colorize the
point cloud to match natural colors. The visualization
of the point cloud after processing the results in the
SLAM GOpost software environment is shown in
Figs. 12, 13. The gradient color represents terrain
heights, and it also displays the route of the operator’s
movement during fieldwork, which is visually marked
with a continuous white line.
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Fig. 10. Process of recording the route on the controller
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Fig. 12. Route visualization

Fig. 13. Point cloud visualization following data
processing in the SLAM GOpost software environment

Electronic digital maps in Ukraine are predo-
minantly created using the Digitals software
package. This program is unique in our country and
is highly convenient for solving issues related to
creating electronic digital plans and maps due to its
user-friendly interface, ease of use, affordability, and
the ability to integrate different symbol sets and edit
existing ones. Additionally, this software product
can be easily combined with other programs; it
allows for importing data obtained from other
software products, such as orthophotos, plans,
images, or point clouds. To integrate our point cloud
into the Digitals software package, several options
for further development and data import methods

can be used, each of which is viable. However, we
will focus on the method used to solve this problem.

The first option is to import a point cloud with a
.las extension directly into the workspace, which can
be done using the File — Open — LAS format — Open
menu. The second option, which we used, involves
using an additional software package that allows for
qualitative inspection, rotation, and trimming of the
point cloud in the desired areas and shapes — we are
referring to the 3DSurvey software product. This
program is excellent for working with point clouds.
Furthermore, the working environment allows for
the immediate creation of layers (Fig. 14) with the
ability to specify the layer name, symbols, and the
color of linear elements. Among the program's
disadvantages, it isessential to highlight that the
primary drawing elements available in this software
package are lines and points. Thus, we process the
materials by selecting the primary components and
contours of the terrain directly from the point cloud
and entering them into the desired layer of symbols
immediately (Fig. 15). After obtaining the basic data
set, which, as mentioned above, consists mainly of
linear and point elements, we proceed with the data
export function. This action is performed using the
console, as shown in Fig. 16.

After exporting the data, we import it into the
Digitals environment. The result is displayed in
Fig. 17. Subsequent data processing involves
integrating the available mapping methods to create
an effective workflow that ensures the rapid
generation and processing of fieldwork materials.
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Fig. 16. Data export function

Fig. 17. Data upload into the Digitals environment

Thus, we proposed using both classical and non-
classical methods — combining a linear point data
frame (Fig. 17) with orthophoto terrain maps —
presented as a point cloud image with varying
gradient fills, point densities, point sizes, and image
contrasts (Figs. 18, 19).

The combination of these methods results in a
high-quality terrain image. Using a comprehensive
approach to digital mapping with various software
products in modern engineering, geodetic, and topo-
graphic work enables the rapid and efficient creation of

a topographic plan at the desired scale. It also
guarantees a reduction in labor costs, which can be
decisive in the modem realities of wartime. In our
reality, the speed of work in the field can also play a
decisive role in the safety of employees, which is a
priority in our time. After downloading the fieldwork
materials and importing them into the Digitals software
environment, the classic mapping process is carried
out, ensuring that the requirements for topographic
plans at the specified scale are met. Based on the results
of this processing, we created a topographic plan of the
territory of the selected object at a scale of 1:500. The
choice of this scale was determined by the technical
conditions and task requirements for the work after
downloading the fieldwork materials and importing
them into the Digitals software environment, a classic
mapping process takes place, ensuring the requirements
for topographic plans at the specified scale are met.

Fig. 18. View of an orthophotoplan fragment — adjusted
point size and contrast

Fig. 19. View of an orthophotoplan fragment — adjusted
point cloud density and display color

Based on the results of this processing, we
created a topographic plan of the territory of the
specified object at a scale of 1:500. The technical
conditions and task requirements for the work
determined the choice of this scale. A fragment of
this is presented in Fig. 20.
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Fig. 21. Comparison of the building’s planimetric
position on the existing topographic plan with the
building outlines on the point cloud

After creating the topographic plan, we
conducted an additional analytical study of its
accuracy. This was done by comparing the position

Fig. 22. Comparison of the planimetric position of the
electric pole on the existing topographic plan with its
position on the point cloud

of spatial objects on the topographic plan created
using SLAM technology with the topographic
survey material obtained using classical equipment —
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an electronic total station and a GNSS receiver.
This comparative analysis is purely informative
and cognitive, as the SPC of earlier measurements
supports the use of SLAM technology. For the
analysis, several random terrain elements were
selected, and discrepancies in spatial position were
measured by determining linear deviations. The
results of this analysis, presented in Figs. 21-22,
demonstrate that the linear deviations between
objects on the topographic maps are minor,
amounting to approximately 0.1 mm on the plan,
which corresponds to distances of up to 5 cm on the
ground according to the map scale. This is an
excellent outcome, considering the experimental
nature of SLAM technology and its innovative
application in topographic-geodetic and cartographic
work. Thus, we can confirm the effectiveness and
clear feasibility of using this technology to reduce
the demand for professional personnel in the
geodetic services sector. Developing and integrating
innovative approaches and modern equipment into
classical geodetic processes is a critical task for
specialists in this industry. New techniques allow for
the optimization of costs and significantly increase
the speed of task completion, while maintaining the
quality of the final materials. Integrating modern
approaches is essential for staying current, following
the example of progressive, world-leading countries,
and adopting their methods for optimizing and
increasing process efficiency.

Scientific novelty and practical significance

This study evaluates SLAM technology in gro-
und-based handheld laser scanners as an alternative
to traditional topographic surveying methods. When
used correctly, this type of equipment fully meets the
accuracy requirements for topographic plans at a
scale of 1:500 and, in some cases, even 1:200. This,
in turn, creates opportunities for the broader
implementation of SLAM in topographic and
geodetic practices. Applying SLAM technology and
modern handheld laser scanners for topographic,
geodetic, and mapping tasks can significantly reduce
costs, resource consumption, and labor efforts while
requiring fewer personnel and pieces of equipment.
The study evaluates the possibilities of using SLAM

technology and its accuracy. The article proves that
using SLAM technology and handheld 3D scanners
is an accurate and reliable tool for performing work
in modern realities.

Conclusions

Key findings were obtained from a study on
SLAM technology for digital mapping of areas using
handheld laser scanners, highlighting the accuracy
and efficiency of the method. The fieldwork con-
ducted with the Stonex X120GO scanner demonst-
rated high accuracy in the collected data, meeting the
regulatory and legal requirements for producing
topographic plans at a scale of 1:500, and in some
cases, even 1:200, which is an exceptionally high
indicator. Additionally, the UPC (Unit of Precision
Coordinates) analysis of measurements taken during
the fieldwork confirmed that the obtained values are
within permissible limits. This further demonstrates
the high potential of SLAM mapping technology as
a viable alternative to traditional geodetic methods
and underscores the importance of its rapid
integration into geodetic processes to increase
efficiency and reduce costs for high-expense
fieldwork in digital mapping of territories.

This study plays a pivotal role, proving that
using SLAM technology in modern handheld laser
scanners can significantly reduce the time required
for fieldwork. The ability to quickly process large
areas, while acquiring high-quality data and creating
detailed and accurate three-dimensional terrain mo-
dels, makes it ideal for mapping territories. Ho-
wever, certain aspects of using modern approaches
in cartographic work must also be noted. While
SLAM technology offers significant advantages,
such as speed and resource savings, it also has limi-
tations, particularly the potential effects of external
factors on scanning accuracy. Weather conditions
(e. g., snow or rain) can introduce additional noise
and interference, and varying surface types or other
technical elements can affect the effectiveness of this
technology. These factors must be carefully con-
sidered to ensure maximum accuracy and reliability
of the results.

Nevertheless, the findings from the study pro-
vide reliable evidence that SLAM technology, when
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combined with laser scanners, is highly promising.
This represents a new direction in developing
geodetic and cartographic work in modern
conditions. Innovations such as these enhance the
efficiency of work processes and significantly
expand the possibilities in environments with limited
resources or challenging natural conditions.
Considering these factors, it is clear that integrating
SLLAM technology into modern mapping practices
can shortly play a decisive role in optimizing the
processes of producing digital maps and terrain
models. Thus, using SLAM technology for territory
mapping is a reliable and highly effective method
that fully meets the requirements of modern geodesy
and cartography. It holds significant potential for
further development and implementation in various

geodetic, engineering, and construction projects.
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[IU®POBE KAPTOT'PA®YBAHHS TEPUTOPIH 3A JIOIIOMOI' OO TEXHOJIOI'Ti SLAM.
AHAJII3 TOYUHOCTI OTPUMAHUIX PE3VJIbTATIB

Y cTaTTi pO3rIITHYTO MUTaHHSA HU(PPOBOTO KapTorpadyBaHHS TEPUTOPIH i3 3aCTOCYBAHHSAM CY4acHOTO OOTaqHAHHS
Ta IHHOBaliHHUX METOJIB BUKOHAHHS TONOrpado-reoe3ndHux poodit. Mema. JlocnimKeHHsS Cy4acHUX METOJIB KapTo-
rpadyBaHHS TEPUTOpill, a TaKOXK OOTPYHTYBAaHHS TiIXOIB IO BUKOHAHHS POOIT i3 KapTorpadyBaHHSA 3a TOIIOMOTOIO
texHosorii SLAM. Memoouxa ma ochosui pesynromamu. Y TOCHIIPKCHHI BUKOPHCTAHO METOJUKY KapTorpadyBaHHS
TEPUTOPIH 32 JOTIOMOTOI0 PYYHHUX JIa3epHUX CKaHepiB i3 TexHoorieto SLAM. 3miiicHeHO peKOrHOCTYBaHHS MiCIIEBOCTI,
3aKJ1a/IeHO KOHTPOJIbHI I'e0JIe3NYHI ITyHKTH, BUKOHAHO MOJIbOBI poboTH ckaHepoM Stonex X120GO. Otpumani xmapu
TOYOK 31CTaBIICHO i3 Pe3yJIbTaTaMH TaXCOMETPHIHOTO 3HIMAaHHA. AHaNi3 CepeHiX KBAJIPaTUIHUX OXHUOOK IMiITBEPANB
BIIMOBITHICTh TOYHOCTI HOPMATHBHHM BUMOTaM. Haykosa Hosuzna ma npakmuuna sHavywicms. JIOCTIIKEHHs Iae
3MOTY OWIHWTH €(EeKTUBHICTh 3acTocyBaHHS TexHomorii SLAM y Ha3eMHHMX py4YHHX JIa3epHHX CKaHepax sK
IbTEPHATHBU TPaJULIIHUM BuaaMm TtomorpadiuHoro 3HiMaHHs. [loXMOKM TiJ yac 3acCTOCYBaHHS TaKOTO THILY
00aJHaHHS 32 YMOBH IPABMIIBHOTO BUKOPHCTAHHS ITOBHOIO MIPOIO 33JOBOJIBHSIOTH BUMOTH 10 TOYHOCTI BUTOTOBJICHHS
TonorpagiuHux IwaHiB y macmrabi 1:500, a B okpemux Bumajkax Hapith 1:200, mo 3a0e3nedye MOXKIMBOCTI Jis
mmpaioro BupoBakeHHS SLAM y mpaktuky Tomorpado-reofe3ndHux poOiT. 3actocyBaHHs TexHosorii SLAM Ta
CYYaCHUX PYYHHX JIa3epPHUX CKaHEpiB JJIs BUKOHAHHS TOIOrpado-reofe3nuHUX Ta KaprorpadiuHUX 3aBAaHb MOXKE
ICTOTHO 3HF3UTH BUTPATH KOINTIB, PECYpCiB Ta CHJI i3 3aMiTHHAM MEHIIOi KITBKOCTI TPAIiBHUKIB Ta OIUHHUIIh
obnagHaHHA. Y JOCIIKEHHI OIIIHCHO MOXKJIMBOCTI 3acTocyBaHHs TexHOorii SLAM Ta ii TOUHICTE. Y CTaTTi JOBENCHO,
mo texHoyoris SLAM Ta pyuni 3D-ckaHepu € TOYHHM Ta HAJiHHUM IHCTPYMEHTOM BHKOHAaHHS POOIT y Cy4acHHX
pearisx.

Knrouosi cnosa: SLAM (Simultaneous Localization and Mapping), 13 Digitals, kapTorpadyBaHHS TEpHTOPIH,
JlazepHe CKaHyBaHHsI, IporpamMHuid mpoaykT, Jigap (LIDAR), Tonorpadiynuii miaH, iHTerpyBaHHs Cy4acHUX MiJIXO/IB,
GNSS-npuiimMad, XxMapa TOYOK, pydHHIA CKaHep, TOorpado-reoae3ndHi pOOOTH.
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