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THEORETICAL AND METHODOLOGICAL FOUNDATIONS
OF WEB MAPPING OF POST-MILITARY FACILITIES

Purpose of the research objective is to develop and substantiate the theoretical and methodological foundations of
web mapping of post-military facilities, taking into account the most effective approaches and techniques for collecting,
analyzing, processing, and visualizing spatial data. The methodology includes using modern technologies to create
accurate and informative interactive maps that provide not only the physical location of the objects but also detailed
information, including textual, illustrative materials, graphical data, and 3D models. Results. Based on a comprehensive
approach to researching, documenting, and presenting post-military facilities, the article elaborates the theoretical and
methodological foundations of their web mapping. The relevance of using innovative digital technologies for creating
interactive maps is discussed. The research methodology based on the collection, analysis and visualization of spatial
data is considered in detail. The main principles and approaches to web mapping are highlighted, including historicity,
systemic integrity, reliability, modernity, coherence, informativeness, presentability, accessibility, technological
sophistication, variability of geographic bases, and partnership for effective project implementation. A technological
scheme of web mapping is proposed, covering the stages of data collection, processing, and actual web mapping,
ensuring a multidisciplinary and integrative approach to solving the set task. Designing and implementing web maps
considering historical, cultural, technical data, and the current state of post-military facilities requires the interaction of
specialists from various fields of knowledge. Scientific novelty and practical significance. The theoretical and
methodological principles of interdisciplinary web mapping of post-military objects were developed for the first time.
The principles and approaches to it have been defined, a technological scheme for web mapping of post-military objects
has been developed. The proposed methodology and technology determine the practical significance of the research.
Based on them, interactive maps of post-military facilities of any territory will be used in various fields of activity:
education, science, preservation of historical and cultural heritage, tourism, promotion of the region.

Key words.: web mapping, interactive maps, post-military objects, spatial data, digital technologies.

Introduction methodology should not only be able to accurately
reflect the geographical location and physical
characteristics of objects, but also take into account
their historical context and cultural features, as well
as provide a high level of interactivity and acces-
sibility for users.

The problem is also that many post-military sites
have undergone changes over time, and their current
state may differ significantly from their historical
state. This creates a challenge in accurately docu-
menting and interpreting their history and evolution.
Therefore, there is a need to develop a flexible and
adaptive methodology that would allow to

Nowadays, there is a great deal of interest in
preserving and studying historical sites of great
cultural and historical significance. However, there
is a problem of adequate and effective presentation
of spatial data about these objects. Traditional
mapping methods are often unable to fully convey
all the complexity and multifacetedness of the his-
torical and cultural characteristics of such objects, as
well as their interaction with the modern spatial
environment.

Therefore, an important priority is the availa-

bility and ease of use of these data for a wide range
of users, including researchers, historians, local
historians, and tourists. Due to the rapid develop-
ment of digital technologies, in particular in the field
of geographic information systems (GIS) and 3D
modelling, there is a need to develop a new, more
efficient methodology for web mapping. The

adequately reflect both the historical state and the
modern reality of these objects.

In addition, it is important to ensure the protec-
tion and confidentiality of sensitive information
related to post-military facilities, especially in the
areas of national security and protection of personal
rights. Within this context, web mapping must
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balance the need for access to information with the
need for security and privacy.

It is important to integrate various data sources
and combine them into a single, user-friendly
platform. This involves the analysis, standardization
and visualization of data from wvarious sources,
including historical archives, modern geospatial data
and other types of information. Such a complex
technique of web mapping should be flexible enough
to adapt to different types of data and user needs
[Dyshlyk, 2009], while ensuring high quality, accu-
racy, accessibility and clarity of informationher

Purpose

The purpose of the research is to develop and
justify the theoretical and methodological foun-
dations of web mapping of post-military objects,
taking into account the most effective approaches
and techniques for collecting, analyzing, processing
and visualizing spatial data. For this purpose, it is
necessary to establish the principles and approaches
to web mapping of post-military objects, and to
identify the features of post-military objects as
mapping objects.

Methodology

Web mapping of post-military objects aims to
use a complex of modern technologies to create
accurate and informative interactive maps. Besides
showing the physical location of objects, these maps
also provide a variety of information, including text,
illustrative and graphic materials, as well as 3D
models. These are important not only for the
research process, but also for presenting the results
in an easy-to-understand manner. Web mapping
opens up wide opportunities for comprehensive
documentation and study of historical and cultural
aspects of post-military objects, ensuring clarity and
accessibility of information for a wide range of
users. Particularly important as former military sites
often attract visitors and become popular tourist
attractions, although many of them are still little
known and poorly understood.

Web mapping of post-military objects

Web cartography (eng. - web mapping or online
mapping) is a field or stream of the cartography
using computer technologies related to the transfer of

geospatial data to the end user using the Internet.
In a broad sense, it is a set of technologies related to
the creation of various maps, their placement,
processing and use in the web space.

The main tasks of web cartography are visua-
lization of existing information and spatial pre-
sentation of data and facilitating work with spatial
information on the web (Internet), search, routing
and other services that use information about the
location of objects.

Web mapping is the process of designing,
implementing, creating and providing maps on the
World Wide Web [Neumann, 2007]. Although web
mapping focuses primarily on technological issues,
web mapping additionally explores theoretical
aspects: use of web maps, assessment and optimiza-
tion of techniques and work processes, adaptation of
visual means of traditional maps to Internet
requirements, user-friendliness of web maps, social
aspects, etc [Fu and Sun, 2011]. Web GIS or Internet
GIS is related to web mapping, but with an emphasis
on analysis, processing of project-specific geodata,
as well as research features. Often, the terms web
GIS and web mapping are used interchangeably,
even though they do not mean the same thing. In
reality, the line between web maps and web GIS is
blurred. Web maps are often a presentation medium
in web GIS, and web maps are increasingly gaining
analytical capabilities.

Web mapping is a technique of using maps that
are obtained using an information system for spatial
and geographic data. Web mapping goes far beyond
its literal meaning and is considered both from the
perspective of the service provider and from the
perspective of the consumer. Maps available on the
World Wide Web serve different purposes depen-
ding on the type of user to whom they are provided;
interactive web mapping software can manipulate
online maps at the user's end [Rouse, 2015].

From the above definitions, we can offer our
generalized definition of the term "Web mapping".
Web mapping is a branch of science, technology, and
production that combines computer technology and
cartography to create, implement, visualize, and
deliver geospatial data over the Internet. It covers not
only the technological aspects of creating and
placing interactive maps, but also theoretical issues,
such as the use of web maps, their user-friendliness,
visual means of web maps, evaluation and
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optimization of techniques and work processes,
social aspects of web cartography. It is closely
related to web GIS, and focuses on the analysis and
processing of project-specific geodata, as well as the
exploration of spatial data.

Post-military facilities - military facilities of
various purposes (defense lines, fortifications, air
defense facilities, etc.), which over time lost their
strategic importance and were liquidated or aban-
doned (Fig. 1.) [Sulyk].

Fig. 1. Fort "Pleshevychi", Part of the Przemysl Fortress,
Siedliska group (1882—1886), Lviv region, Yavoriv
District, near the village of Popovychi

Based on these definitions, the following
definition of the term can be proposed "web mapping
of post-military objects": is the process of using
cartographical approaches and online technologies to
create, analyze and present maps that visualize the
historical and modern characteristics of objects that
were previously used for military purposes, but
today have lost their purpose or have been
eliminated (Fig. 2).

Fig. 2. Presentation on the interactive map of the bunker
"Loshchyna", object was built in the 1950s-1960s of the
20th century, Lviv

This expanded definition illuminates the essence
of web mapping of post-military objects,
emphasizing its importance in preserving historical

memory, scientific value, and the tourist component.
A feature of this process is the integration of various
data sources, including historical records, photos,
plans and modern geospatial data, and their visua-
lization in the form of interactive maps accessible to
the general public via the Internet.

Principles and approaches of web mapping of
post-military objects

Research methodology is a set of principles,
means, methods and forms of organizing and car-
rying out scientific knowledge of the given problem
[Yurynets, 2011]. The methodology is endowed with
a research apparatus, which includes:

- principles of organization and conduct of
scientific research;

- various methods of scientific research and
ways of conducting it;

- the conceptual and categorical basis of
scientific research, in particular: topicality,

issues, object, subject, goal, task, scientific
novelty, heuristic value, theoretical and practical
significance.

The research method is an approach, means or
technique of theoretical and experimental research or
practical implementation of a phenomenon or
process. Depending on the degree of complexity of
the research problem, the methods of its conduct and
types of experiment change. The methods used in
scientific research depend not only on the subject
itself, but also on the level of research. Empirical and
theoretical levels are distinguished. The empirical
level of research is characterized by methods:
observation, experiment, description, statistics, etc.
For the theoretical level of research, methods of
analysis-synthesis, induction-deduction, analogy, etc.
are used [ Yurynets, 2011].

Principles in science are the main starting point
of scientific theory, which acts as the first and most
abstract definition of an idea as the initial form of
systematization of knowledge [Savvova, 2019].

Approaches in science are a fundamental, basic
point of view, a system of views, principles that form
the main directions of perception, understanding of a
phenomenon, event, object and determine the choice
of justifications for understanding, classification,
evaluation and methods of cognition.

The approach is closely related to the strategy, as
it determines the focus and specifics of long-term
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plans and forecasts, goals and means of achieving
them, and resources. The methodology also
determines the perception of the object, its
correlation with the class, species, genus, and field of
scientific knowledge that, in the subject's opinion,
are applicable to the study of the object. The choice
of the approach is carried out by the researcher - a
subject who relies on his erudition, competences,
preferences, hypotheses, attitudes and many other
subjective factors.

The following approaches have been proposed
for web mapping of post-military objects:

— strategic  approach: planning long-term
research goals and identifying necessary resources.
Developing comprehensive strategies for data
collection, analysis, and visualization that facilitate a
deeper understanding of the historical and cultural
aspects of post-military objects;

— interdisciplinary approach: integrating know-
ledge from various scientific disciplines, including
history, architecture, military science, and geogra-
phy, for a comprehensive analysis of post-military
objects. Utilizing this approach allows for consi-
dering diverse perspectives and enhancing research
quality;

— geoinformation approach: using modern GIS
technologies for processing and visualizing spatial
data. Ensuring the capability to determine spatial
placement and development dynamics of post-
military objects;

— visualization approach: developing interactive
web maps that integrate various information and
display it in a user-friendly format. Using advanced
visualization methods to improve the accessibility
and clarity of the presented information;

— development of theoretical and methodo-
logical foundations for web mapping: determining
key elements and the structure of the research to
ensure scientific validity and efficiency of carto-
graphic projects;

— methodology for building interactive maps for
web services: implementing web maps that allow
deeper interaction with geospatial information;

— improvement of data collection methods: using
modern technologies, such as ground laser scanning,
to create accurate 3D models that expand the
presented data.

These approaches collectively form a com-
prehensive strategy for effective web mapping of
post-military objects, ensuring high-quality data and
its presentation through interactive web platforms.

Particularly high requirements are placed on
researchers, first of all, in the selection of post-
military  objects, high-quality preparation of
information about them and creation of illustrative
material. The scientific and methodological
principles of web mapping research of post-military
objects are based on general and specific scientific
principles. The process of web mapping includes the
collection, analysis, evaluation, generalization,
spatial localization of information and the creation of
web maps that systematize, integrate and display
various information [Muehlenhaus, 2013]. These
stages are aimed at creating web maps that

systematize, integrate and present various
information about post-military objects.
The methodological justification of web

mapping of post-military objects is based on the
following principles [Repekhovych and Sossa,
2022]:

— historicism, which involves demonstrating the
development of historical events and processes in
chronological order. This principle has a decisive
influence on the concept and implementation of the
project, distributing the objects according to the
chronological framework and showing the changes
of the military infrastructure over time;

— systematicity, which recognizes post-military
objects as structural elements of former military
infrastructures, which today are a component of the
region's attractions. This principle provides a
systematic approach to the classification and
historical periodization of objects;

— reliability and modernity. It requires the use of
verified information, including the analysis of
literary, engineering, technical and cartographic
sources, as well as field research to determine the
current state of the facilities;

— consistency, which takes into account the
historical component of the region and Ukraine as a
whole, defining key historical events and periods.
Web maps of different territorial levels require
separate coordination;

— informativeness: designed to provide a
complete display of information about each object. It
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is important to include concise but most meaningful
information and to wuse historical documents,
diagrams and links to websites [Cartwright, et al.,
2007];

— presentability and accessibility: the final web
mapping project should be distinguished by an
attractive design, ensuring easy and clear perception
of information by users. The key elements here are
visual appeal and an intuitive interface. Maps need to
be not only informative, but also aesthetically
pleasing to attract attention and provide ease of use;

— manufacturability. creating effective web
maps requires the use of advanced technologies and
methods. This includes software such as ArcGIS
Online, ArcGis StoryMaps (Figure 3), OpenStreet
Map, and Google Maps, which allow you to create
interactive maps with multi-layered geographic data.

Fig. 3. Interactive map with FPVs of the Strumyliv
fortification, built in 1940—1941 as part of the
"Molotov Line", Lviv region, Chervonograd District

These technologies contribute to the effective
display, storage and processing of geographic
information;

— multivariate geographical bases: to ensure
flexibility and adaptability of web maps, it is
important to use a variety of geographic bases. This
may include space imagery, aerial photography,
topographic maps of various scales, OpenStreetMap
and other types of geographic data. The use of
different geographical bases allows you to diversify
the project, providing greater informativeness and
visual appeal of the maps;

— partnerships: effective web mapping requires
the involvement of various stakeholders and estab-
lishing partnerships. This may include cooperation
with government bodies, scientific institutions,

public organizations, local historians, and other
specialists. Such a partnership facilitates the
exchange of knowledge, resources and experience,
which is essential for the creation of quality and
informative web maps. Partnership relations also
increase the efficiency of work on the project and
contribute to the achievement of the set goals.

These aspects together form the basis for
creating high-quality, informative, and user-friendly
web maps that meet the needs and interests of
different user groups.

Results

During the research aimed at collecting and ana-
lyzing information about inactive military facilities,
we faced the need to organize and systematize the
collected data. Our goal was the need to group and
classify these objects, information about which we
managed to find.

This stage of the research is important because
the correct grouping of data is key to further in-depth
analysis and understanding of trends related to
military facilities and their historical and functional
significance. We focused on two main factors for
classification: the functional purpose of the object
(type) and the time frames of its existence. This
allowed us not only to systematize information, but
also to identify possible patterns and features of the
development of military facilities in different
historical periods.

For a complete the picture of the use and
placement of post-military facilities, it is also
necessary to conduct a separate study of military
operations in the selected territory. These allow for a
more holistic study of the context and historical
circumstances in which these objects were formed.
Therefore, we have also included in our review
military conflicts of the past, in particular the two
world wars, which had a decisive impact on the
development and location of post-military facilities.

To ensure a detailed and systematic approach in
the research, each type of post-military object
requires a clear definition and formulation
[Repekhovych and Sossa, 2021] We will consider
each type of object in more detail:

e forts: large defensive structures, usually
constructed of concrete or stone, used to protect
strategic areas. Forts are often located on frontiers or
important routes and may include artillery



Geodesy, cartography and aerial photography. Issue 99, 2024 51

emplacements, casemates, minefields, and other
defensive elements;

e PFVs (permanent fire position): usually
separately located defensive structures intended for
long-term use. These include firing points, places to
store weapons and supplies, and can be equipped to
accommodate a small number of military personnel;

e military units: complexes of buildings and
structures that were used to accommodate military
personnel, command posts and logistics centers.
They may include barracks, weapons depots, training
fields, as well as administrative buildings;

e  bunkers: underground or semi-underground
fortifications designed to protect against artillery fire
or air attacks. Bunkers can be used as military
shelters, command centers, or storage locations for
critical resources.

e hiding places: secret shelters used by
partisans or underground organizations during
military conflicts. Hideouts were usually small, well
hidden, and often equipped for long stays;

e resorts: specialized areas used for take-off,
landing and maintenance of military aircraft. These
can include runways, hangars, aircraft maintenance
facilities, and control points;

e  missile regiments: a military formation that
is equipped with missile technology and is designed
to conduct military operations with the help of
missiles. Such units can be equipped with various
types of missiles: from short-range tactical missiles
to strategic intercontinental ballistic missiles,
depending on their purpose and tasks.

Each of these types of objects has unique
architectural and functional features that reflect their
historical purpose and role in military conflicts.
Recognizing these features is key to an in-depth
analysis of their history and impact on regional
security and cultural heritage.

The classification is fundamental to our approach
to the study of post-military objects, as it not only
provides a grouping of similar objects, but also
greatly facilitates the process of identifying and
searching for them on web maps. This becomes
especially important in the context of the availability
of digital technologies and geographic information
systems, which play a key role in modern research.
Interactivity and visualization on web maps will
allow not only effective navigation among these
objects, but also provide a broader understanding of
their location and relationship with other important
geographic objects.

The distribution of the studied objects by time
frames allows not only to group post-military objects
according to the time of their creation and use, but
also to reveal patterns of changes in military
architecture and strategies in different historical
periods. This approach opens up opportunities for
analyzing how historical events, political decisions,
and technological developments have influenced the
design and placement of military facilities. It also
allows you to trace the evolution of military concepts
and tactics through the visual representation of these
objects.

Chronologically, we divided the post-military
objects into the following periods:

o The end of the XIX century. - the beginning
of the 20th century.: The period is characterized by
industrialization and the growth of militarization,
which was reflected in the types of defense
structures;

o [914-1918, World War I: The era brought
significant changes in military techniques and
tactics, which affected the types of defensive
structures and their locations;

e [918-1939: The interwar period was a time
of recovery and development of new military
strategies and technologies;

o [939-1945, World War II: The era caused
significant changes in military technology and
tactics, which affected the design and location of
military facilities;

o [945-1991: The period of the Cold War
(since 1947) was marked by a high level of
militarization and an arms race, which led to the
creation of new types of military facilities;

e 991 - today: The modern period is
characterized by the transformation of military
strategy and adaptation to new global challenges and
technologies.

In order to achieve the integrity and depth of our
project, a simple classification of post-military
objects by type and time period is not sufficient. It is
necessary to collect detailed information about each
object in order to determine their historical, cultural
and strategic significance. The following are the key
points of the detailed information collected:

® description of the post-military facility
(historical reference): includes the history of
creation and use of the object, its role in military
conflicts or other historical events. It is also
important to mention the key figures who were
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involved with the site and any important historical
moments associated with them;

e Jocation: exact geographical location of the
object, including its coordinates. It is also important
to describe the geographical features of the area, for
example, proximity to populated areas, important
transport routes or strategic objects;

® plans and maps: detailed schemes and plans
of objects, if they exist, which will allow a better
understanding of their structure and the location of
internal premises and elements;

® photo materials: images of the property,
which may include historical photographs and
contemporary images. This will help visualize the
object and reflect the changes that have occurred
over time;

® preservation status: a description of the
current state of the object, including information
about any preserved elements, the degree of
destruction or reconstruction, and other factors that
affect its preservation;

® geodetic data: measurements and other
technical parameters of the object, which may
include its dimensions, geodetic characteristics of the
terrain and other data important for a complete
understanding of its location and structure.

Collection of this information will allow us not
only to provide a comprehensive view of each site,
but also to make our project more meaningful and
informative, contributing to a deeper understanding
of the history, culture and military heritage of the
region.

While searching for information, we paid
attention to the above criteria and tried to find as
much detailed and reliable information as possible,
which would also include interesting material for
potential users. A significant part of the objects was
visited personally, since the information we collected
was simply not enough, and we supplemented it with
our observations and photographs.

Several factors are decisive for the technical and
technological implementation of the project, namely:
ease of use, informativeness, the possibility of
adding data, general accessibility [Bandrova,
Konecny, & Zlatanova, 2014].

In today's world of digital technologies and
quick access to information, the importance of
detailed and comprehensive documentation of post-
military facilities should not be underestimated. As a
modern approach to the presentation of spatial data,

web mapping opens new horizons for historians,
researchers, tourists and a wide range of interested
parties, providing them with unique interactive tools
for research and interaction with geographic
information. Web mapping of post-military objects
combines  historical context with modern
technological capabilities, allowing us to immerse
ourselves in the history of regions and assess the
contribution of these objects to the formation of
historical memory.

The development of a technological scheme for
web mapping of post-military objects is of great
importance from a scientific point of view for
several reasons:

— multidisciplinary analysis: providing a fra-
mework for analysis combining surveying, geo-
graphy, history, architecture, military science, and
information technology. This allows for a deeper
understanding of the meaning and role of post-
military objects in the socio-cultural and historical
context;

— promoting the development of geoinfor-
mation technologies: the development of advanced
methods of web mapping contributes to the further
development of geoinformation technologies,
including the latest approaches to the processing,
analysis and visualization of spatial data;

— preservation and archiving of data: creation
of technological capabilities for conservation and
archiving of large data sets on post-military objects,
ensuring their preservation for future generations of
researchers;

— decision support: the technological scheme
will facilitate the adoption of informed decisions at
the level of policy and planning, especially in the
context of the preservation of historical sites, tourism
development and educational initiatives;

— ensuring accessibility and interactivity: the
development of interactive web maps improves the
availability of information for a wide audience,
including scientists, students, historians, general
public interest;

— promotion of international cooperation: the
technological scheme of web mapping can serve as a
platform for international scientific and cultural
cooperation, ensuring the exchange of knowledge
and experience between different countries.

— innovative research methods: encourages the
development and application of innovative tools,
such as 3D modeling, virtual and augmented reality,
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which opens new perspectives for the study and
presentation of post-military objects.

Thus,

the development of a technological

scheme of web mapping is not only a tool for
documenting and presenting historical objects, but
also a contribution to the development of scientific
knowledge and technologies.

The figure shows a technological scheme (Fig. 4),
which demonstrates the sequence and relationships in
the process of web mapping, organized hierarchically
from data collection to the final publication of
interactive maps.

Data processing Data collection

Web mapping

The diagram shows three main stages of work:

— data collection;
- data processing;
- web mapping.

Data collection covers a wide range of activities
aimed at identifying, documenting and archiving
information about objects of historical, cultural or

strategic importance. This stage includes:
— geodetic searches;
— satellite images;

— photo fixation;
— terrestrial photogrammetry;

Geodetic surveys

Satellite images

Photo fixation

Ground
photogrammetry

Ground laser
scanning

Historical data

Modern maps

Georeferencing

Literary sources

Archival and stock
sources

Internet sources

Cartographic sources

Graphic sources

Photographs

Digital image
processing

|

l Solid model of the

object

ol

Web interface

Thematic interactive maps

IX-mid XIII century

Middle of the XIII - end of the XV century

The end of XV-XVII centuries

Middle of the XVII - end of the XVIII century

A
l Post-military objects

Thematic database

Early XIX - early XX centuries

The First World War of 1914-1918

World War |1 1939-1945

The Cold War of 1947-1991

Modern times, after 1991

Technical support

Data protection

Spatial data base
GIS database
Interactive thematic
maps
Maps by types of post-
military objects
Forts
Castles
PVT
Military units
Military training grounds

Bunkers

Shelters

Airfields

Missile regiments
Publication
Geoportal Access control
Website
Application
Editing Information

Data update

Fig. 4. Technological scheme of web mapping of post-military objects
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— terrestrial laser scanning;

— historical data (literary sources, archival and
stock sources, Internet sources, cartographic and
graphic sources, photographs).

Once the data is collected, it must be sys-
tematized, analyzed and converted into appropriate
formats to create an electronic database containing
all the collected information, easy to find and use
when creating interactive maps. This is primarily the
organization of collected data into a logical structure,
according to the types of objects, historical periods,
geographical location, etc. The stage includes:

- georeferencing;

- digital image processing;

- solid object model;

- modern maps;

- database of thematic data;

- spatial database;

- @IS database.

The final stage consists in using processed data
from the GIS database to create interactive web
maps that provide a visual representation of
information about post-military objects. The web
mapping stage includes:

- web interface;

- interactive thematic maps;

- maps with historical periods (from the 9th to
the beginning of the 21st century);

- maps by types of permanent objects (forts,
castles, DOTs,
bunkers, hideouts, airfields, missile regiments);

- publication (geoportal, website, application);

In addition, supporting processes are highlighted

military units, military ranges,

on the diagram:

- support;

- data protection;

- access control;

- editing information;

- data update.

The process from data collection to web
mapping is undoubtedly complex and multi-step,
requiring the integration of various techniques, tools
and relevant subject knowledge. Each step in this
process plays an important role in transforming
primary data into a visual information product that is
accessible and understandable to a wide audience.

On the basis of the developed principles, appro-
aches and methods, a web mapping project of post-
military objects of the Lviv region was implemented.

Scientific novelty
and practical significance

The scientific novelty of the study is that the
theoretical and methodological principles of inter-
disciplinary web mapping of post-military objects
have been worked out for the first time. The prin-
ciples and approaches to it have been defined, a
technological scheme for web mapping of post-
military objects has been developed. The use of
innovative digital technologies allows to ensure not
only the visibility of data presentation, but also a
deeper understanding in the complex of historical,
cultural and technical aspects of objects.

The proposed methodology and technology
determine the practical significance of the research.
Based on them, interactive maps of post-military
facilities of any territory will be used in various
fields of activity: education, science, preservation of
historical and cultural heritage, tourism, promotion
of the region.

Conclusions

The definition of the term "web mapping of
post-military objects" is proposed, the metho-
dological principles are substantiated web mapping
of post-military objects: historicism, systematicity,
reliability, modernity, consistency and informati-
veness, which serve as the foundation for the
development of web mapping techniques. The deve-
loped methodology contributes to the effective
presentation of spatial information, reflects a
comprehensive approach to the documentation and
analysis of post-military objects, taking into account
their historical context and modern significance.

The classification of post-military objects, based
on their functional purpose and time frames of
existence, revealed the complexity and diversity of
this category of objects. At the same time, the
integration of military actions in the context of
research allows for a deeper understanding of the
impact of historical events on the development and
evolution of post-military objects.
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The proposed technological scheme of web
mapping, which covers the stages of data collection,
processing and actual web mapping, provides a
multidisciplinary and integrative approach to solving
the given task. This approach not only facilitates the
preservation and archiving of data, but also ensures
its availability and ease of use for a wide range of
interested parties. The development of web mapping
opens up new possibilities for the visualization of
historical objects, turning static data into interactive
resources that can be effectively integrated into
educational programs, scientific research, tourism
and other applications.

The importance of the developed methodology
lies not only in the preservation of heritage, but also
in its role in the formation of social consciousness
and identity. Web mapping allows you to rethink
historical events, opening new perspectives and
forgotten historical buildings through visual and
interactive  presentation. It also encourages
interdisciplinary collaboration between historians,
cartographers, programmers, designers, and other
specialists who join forces to create comprehensive
and multifaceted web maps.

In addition, web mapping is becoming an
important tool in protecting and raising awareness of
vulnerable or forgotten post-military sites, providing a
platform for studying them, assessing their
conservation status, and planning conservation or
adaptation measures. The interactivity of web maps
helps to involve the public and increases its interest in
historical heritage, which, in turn, can encourage more
active actions for the protection and use of these
objects in modern cultural and educational contexts.
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TEOPETUKO-METOJWYHI 3ACA/I1 BEBKAPTOI'PA®YBAHHA ITOCTMUIITAPHUX OB'€KTIB

Mera oCTiJDKEHHS TONIsATae y po3po0iieHH] Ta 00TpyHTYBaHHI TEOPETHKO-METOANYHHX 3acaj BeOkapTorpadyBaHHs
MOCTMUTITAPHUX 00'€KTIB 3 BpaxyBaHHAM HAHOUIHII e()eKTUBHUX MiJXO/IB Ta TEXHIK JUIs 300pYy, aHali3y, ONpalllOBaHHS
Ta Bi3yasi3amnil NPOCTOPOBHX JaHKUX. MeToMKa BKIIFOYa€ BUKOPUCTAHHS Cy4aCHHX TEXHOJIOTIH ISl CTBOPEHHS TOYHHX
Ta iHQOPMATHBHHMX IHTEPAKTHBHHX KapT, sIKi 3a0e3Me4yloTh HE TINBKH BiJOOpaKEeHHs (I3MYHOIO pPO3TAIllyBaHHS
00'exTiB, aje i AeTanpHy iHpOpMAIif0, BKIIOYAalOYH TEKCTOBI, LTIOCTpaTHBHI Matepiany, rpadiuHi aaHi Ta 3D-monedmi.
Pesynbrati. Ha OCHOBI KOMIUIEKCHOTO MiJXOAy O JOCHI/PKEHHsI, TOKYMEHTYBAaHHs Ta NpPE3CHTALil MOCTMUTITApHHUX
00'eKTIB y CTaTTi ONpalbOBAHO TEOPETHUKO-METOAWYHI 3acaa iX BeOKapTorpadyBaHHs. PO3INISIHYTO akTyalbHICTh
BUKOPHCTAHHS 1HHOBALIMHUX HU(POBUX TEXHOJOTIH Uil CTBOPEHHS IHTEPaKTUBHUX KapT. JIOKIajHO pO3IVISHYTO
METOJIOJIOTII0 JTOCTI/PKECHHS, OCHOBaHY Ha 300pi, aHaJli3i Ta Bi3yaji3allii MPOCTOPOBUX JaHHMX. BHCBITICHO OCHOBHI
TIPUHIUIIY Ta TiXOAU A0 BeOKapTorpadyBaHHs, SKi BKIIOYAIOTh ICTOPU3M, CUCTEMHICTh, JOCTOBIPHICTh Ta Cy4acHiCTb,
Y3TO/DKEHICTh, 1H()OPMATHUBHICTh, MPE3CHTAOCNBHICTh Ta JOCTYIHICTh, TEXHOJOTIUHICTh, 0araToBapiaHTHICTh
reorpadiyHUX OCHOB, & TAKOXX APTHEPCTBO ISl €(peKTUBHOI peaizallii HPOEKTIB. 3aPOMIOHOBAHO TEXHOJIOTTYHY CXEMY
BeOKapTorpadyBaHHs, sIKa OXOILUIIOE eTany 300py, ONpAIOBaHHS JaHUX Ta BacHE BeOKaprorpadyBaHHs, 3a0e3reuye
MYJIbTHIUCIMIUTIHAPHUN Ta 1HTETPaTUBHUH MiAXiJ J0 BHPILIEHHS IOCTaBlieHOl 3ajadvi. [IpoexTyBaHHS Ta peajizaryis
BeOKapT 3 ypaxyBaHHSIM ICTOPHYHUX, KYJIbTYPHUX, TEXHIYHUX JIAHUX Ta CYYaCHOTO CTAHy MOCTMUIITApHHX O0'€KTiB
BUMarae B3aeMOJil CIEIIaNICTIB Pi3HMX rany3edl 3HaHb. HaykoBa HOBM3Ha Ta NPAaKTHYHA 3HAYYIIICTh. YIIEpIe
OIPanboBaHO TEOPETHKO-METOINYHI 3acajd MKIMCIMIUTIHAPHOTO BeOKapTorpadyBaHHS MOCTMUIITAPHUX OO €KTIB.
Bu3HayeHO MPUHIMIK Ta MiJXO0AW 0 HHOTO, PO3POOIIEHO TEXHOJIOTIYHY cXeMy BeOKapTorpadyBaHHs MOCTMITITAPHUX
00’€KTiB. 3amlpOrNOHOBaHI METO/JMKA Ta TEXHOJOrIS BHKOHAHHA pOOIT BH3HAYAIOTH IPAKTHYHY 3HAYYIIICTH
nociimpkeHHs. CTBOpeHi Ha iX OCHOBI iHTEPaKTHBHI KapTH MOCTMUTITApHUX 00’ €KTIB OyIb-SIKHUX TEPUTOPIH MaTHMYTh
3aCTOCYBaHHS y Pi3HUX cdepax IisUTbHOCTI: OCBITI, HayIli, 30epeKEeHH] ICTOPUYHOI Ta KyJIbTYpPHOI CIIaIIMHH, TYPU3MI,
MIPOMOITii PErioHy.

Kmouosi cnosa: BeOkapTorpadyBaHHs, IHTEpaKTUBHI KapTH, HMOCTMUTITApHI O0'€KTH, MPOCTOPOBI AaHi, IU(poBi
TEXHOJIOTTI.
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