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Abstract:

Introduction/purpose: The purpose of the paper is to present the
importance of geoinformation systems (GIS) in the process of
geotopographic support to all levels of command as well as the necessity
of developing the GIS platform concept based on geoinformation data as
a support to decision making.

Methods: Besides an analytical approach to some of foreign experiences
in developing GIS and a sample analysis, the authors give the content and
the architecture of the adopted program named ,Development of a special
GIS platform for the defense and security of the Republic of Kazakhstan®.
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Results: The paper presents the structures and the level achieved in the
development of the single geographic information platform (SGIP) which
aims at helping the state to create modern army and efficiently use
geoinformation technologies in the support to the armed forces of
Kazakhstan.

Conclusion: The importance of creating, at the state level, a unique
geographic information space based on the integration of geospatial data
at all levels of command has been pointed out as well as the importance
of eliminating overspending while creating geoinformation data. In
addition, efficient usage of geoinformation technologies will contribute to
better combat control of troops and armament thus creating a modern and
ready military.

Keywords: geotopographic and cartographic support, geoinformation,
geoinformation system, visualizations, geographic overview, aviation
maps, city plan, electronic photographic plan, matrix of terrain
properties, automated system, remote sensing.

Introduction

Recently, geographic information systems (GIS) are considered as
an effective tool for analyzing various types of data in the study of
regional development and the development of integrated solutions.
Currently, GIS occupy one of the leading places among various
information technologies in the field of management and planning.

A geographic information system (GIS) is a hardware-software
human-machine complex that provides for the collection, processing,
display and distribution of spatial coordinate data, the integration of
information and knowledge about the territory for their effective use in
solving scientific and applied problems associated with inventory,
analysis, modeling, forecasting, environmental management and
territorial organization of society.

GIS is a management tool. It is generally accepted that geographic
data represent about 70% of the total volume of circulating GIS
information. (Goodchild & Kemp, 1990)

The structure and implementation of GIS

Geographic information systems include five key components:
hardware, software, data, performers and methods.

Hardware

This is the computer on which the GIS is running. The GIS currently
runs on various types of computer platforms, from centralized servers to
single or networked desktop computers.
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Software

GIS software contains the functions and tools necessary for storing,
analyzing and visualizing geographic (spatial) information. The key
components of software products are:

- tools for entering and operating the geographic information
database management system (DBMS or DBMS); - tools for supporting
spatial queries, analysis and visualization (display);

- Graphical user interface (GUI or GUI) for easy access to tools and
functions.

Data

Data is probably the most important component. Spatial location
data (geographic data) and associated tabular data can be collected and
prepared by the user or purchased from suppliers. In the process of
managing spatial data, a geographic information system combines (or
rather, combines) geographic information with data of other types. For
example, already accumulated data on the population, soil character,
proximity of hazardous objects, etc. (depending on the task that will have
to be solved with the help of the GIS) may be associated with a specific
piece of the electronic map.

Moreover, in complex, distributed systems for collecting and
processing information, there is often no data associated with an object
on the map, but only its source, which allows real-time monitoring of the
state of such an object. This approach is used, for example, to deal with
emergencies such as forest fires or epidemics.

Performers

Performers are people who work with software products and develop
plans for their use in solving real problems. It may seem strange that
people working with software are considered to be part of the GIS, but
this makes sense. The fact is that for the geographic information system
to work effectively, it is necessary to comply with the methods provided
by the developers; therefore, without trained performers, even the most
successful development can lose all meaning.

GIS users can be both technical specialists who develop and
maintain the system, and ordinary employees (end users), whom the GIS
helps to solve current everyday affairs and problems.

Methods

The success and effectiveness (including economic) of the use of
the GIS in many respects depends on a correctly drawn up plan and
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work rules, which are compiled in accordance with the specifics of the
tasks and work of each organization.

GIS subsystems

The GIS structure, as a rule, includes four mandatory subsystems:

1) Data input, providing input and / or processing of spatial data
obtained from maps, remote sensing materials, etc .;

2) Storage and retrieval, allowing quick receipt of data for
appropriate analysis, data update and data adjustment;

3) Processing and analysis, which makes it possible to evaluate
parameters, solve computational and analytical problems;

4) Presentation (issue) of data in various forms (maps, tables,
images, block diagrams, digital terrain models, etc.)

Application and charcteristics of the GIS

Thus, the creation of maps in the circle of “responsibilities” of the
GIS is far from the first place, because to get a hard copy of the map
most of the GIS functions are not needed at all, or they are used
indirectly. Nevertheless, both in world and in domestic practice, the GIS
is widely used, precisely for preparing maps for publication and, to a
lesser extent, for analytical processing of spatial data or managing the
flow of goods and services (Tikunov, 2004).

The GIS allows making decisions based on geographic information.
Unlike other types of information processing tools, the GIS understands
the concept of location, as it is based on information tied to the
coordinates on the map, and allows the information presentation in a
graphical form for interpretation and management decisions.

Geoinformation technologies are inextricably linked with the GIS.
Geoinformation technologies can be defined as a combination of
software and technology tools for obtaining new types of information
about the world. Geoinformation technologies are designed to increase
efficiency: management processes, storage and presentation of
information, processing and decision support (Tikunov, 2004).

The main feature of the GIS, which determines its advantages in
comparison with other AIS, is the presence of a geographic information
base, i.e. digital maps (DM), giving the necessary information about the
earth's surface. In this case, the DM must ensure:

- exact binding, systematization, selection and integration of all
incoming and stored information (single address space);

- comprehensiveness and visibility of information for decision
making;
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- the possibility of dynamic modeling of processes and phenomena;

- the ability to automatically solve problems associated with the
analysis of the features of the territory;

- the ability to quickly analyze the situation in emergency cases.

GIS experience

Geoinformation technologies, offering new effective approaches to
the analysis and solution of territorial problems, continue to gain more
and more popularity and official recognition in our country, and digital
spatial information begins to play an increasingly important role in the
tasks of socio-economic, political and environmental development and
environmental management, production and labor potential in the
national interest.

Foreign experience in operating various GIS indicates that the need
to analyze the geographical location of phenomena and objects, their
quantitative and qualitative characteristics using a map arises among
representatives of armed forces and various sectors of economy
(Kapralov et al, 2005).

An analysis of the forms and methods of combat use of troops
(groupings of troops) in special operations in Chechnya allows us to
conclude that the goal of topographic and geodetic support (hereinafter
TGO) should be the preparation and timely delivery of accurate and
reliable topographic and geodetic information in the required volume to
headquarters and troops, contributing to the creation of necessary
conditions for solving the following tasks:

- maintaining troops (forces) in constant combat readiness;

- timely covert deployment (creation) of force groupings;

- accomplishment of assigned tasks by troops;

- ensuring the effective use of weapons and military equipment.

The process of organizing topographic support for the combat
operations of troops in modern conditions, taking into account the
experience of counter-terrorism operations in Chechnya, Afghanistan and
Iraq, necessarily includes the following aspects:

- timely and complete provision of command and control bodies with
topographic and special maps, early production of topographic plans of
cities;

- preparation of initial astronomical and geodetic data on the
positional areas of the missile forces and artillery and bringing them to
the appropriate command and control agencies;
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- providing staffs and troops with additional information about the
terrain in the form of special photo documents of the terrain, with other
reference materials made in direct preparation for hostilities and during
their conduct;

- providing appropriate systems for command and control,
reconnaissance and guidance with digital electronic maps, digital terrain
models;

- organization and timely communication to the troops of the results
of topographic reconnaissance of the terrain of objects and the enemy
(Evgievsky & Morozov, 2005, pp.39-43).

An analysis of the provision of geospatial information of the Armed
Forces of the Republic of Kazakhstan in everyday life, during preparation
and during exercises, indicates a serious lag in these matters from the
armies of developed countries. The command and control bodies of the
troops receive information about the area in the form of the same
topographic map and according to the same procedure as fifty years ago.
After the application has been sent to the relevant authority, the data of
archived topographic maps are processed, then separate sheets are
issued, combined and filled in with official symbols and descriptions.

At the same time, it should be noted that the topographic map in an
analog form is the main working document of the commander and staff
used in planning operations and combat operations, when setting up
tasks for subordinate troops and exercising control over the progress of
the troops in fulfilling assigned tasks.

The experience of armed conflicts of foreign countries shows that
topographic maps on a paper basis, under the conditions of active
influence on the weapons and equipment of electronic means of
suppressing the enemy, are the main information document.
Consequently, activities to create, store and bring to the troops a paper
map will retain its significance along with the creation of a digital
cartographic database.

Geoinformation support

The development of a modern army, as well as the development of
modern society as a whole, is based on the introduction and
development of information technology. The most important component
of most technologies is the processing of digital terrain information in
conjunction with diverse data about the enemy and their troops.

Now that the world is entering the new millennium with an
understanding of the benefits of digital imaging, sound and
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communications, topographic and geodetic support simply cannot be left
out of technological progress.

It becomes obvious that geoinformation support is the topographic
and geodetic support of the 21st century. It includes aerospace,
optoelectronic  reconnaissance, satellite communications, digital
computer technology and classical methods of geodesy, cartography and
photogrammetry. An analysis of the tasks solved by the topographic
services of the associations of the Armed Forces of the Republic of
Kazakhstan during the preparation and during operations and combat
operations, as well as the means and methods of solving them, indicates
that there is a serious lag in these issues from the armies of developed
countries.

Geoinformation support assumes the circulation of terrain data
through channels connected to databases of geographical information
systems (GIS). Actually, they are the basis of geoinformation support. At
its core, the GIS is a combination of a geographic or topographic map
and an extensive array of digitally expressed heterogeneous information,
systematized and linked to the corresponding point in the cartographic
image. Digital information about the terrain can be presented in the form
of an electronic topographic, geographic, aviation map, city plan,
diagram, electronic photographic plan, elevation matrix, matrix of terrain
properties, etc.

The GIS performs two important functions: creating a digital map of
the area, integrated with an expanded database, and turning a digital
map into electronic - visualization - with the possibility of interactive work
with the user. Based on these two functions implemented with the GIS,
many others are based (lvanov & Markus, 1999, pp.42-45).

Geospatial information, formed on the basis of the collection and
analysis of cartographic, geographical, climatic, hydrological, aerological,
administrative data and information on the infrastructure features of the
territories, plays an increasingly important role in ensuring the military
and public security of the state.

Modern technologies make it possible to generalize and link
geospatial data, provide the possibility of their visualization and
interactive access to them, and provide support for management
decisions.

An analysis of the development of modern systems of geospatial
support for armies of foreign countries and the prospects for their
development allows us to conclude that the practical effect of increasing
the combat capabilities of troops is achieved not only by increasing fire,
maneuverability and other characteristics of weapons platforms, but also
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primarily by the reduction of the combat command cycle and decision-
making on the basis of geographic information components of the
combat space.

For example, in the armed forces of the NATO countries, the
implementation of a new concept for providing geospatial information,
denoted by the term Situational Awareness, is made possible through the
use of the neogeography method, which assumes, in particular, the
location of the user “inside the data” in real spatial time continuum,
instead of the obligatory mediation of cartographic conventions.

The problem of determining a single special geographic information
platform arose due to the heterogeneity of geospatial information used in
the Armed Forces, other troops and military units. Issues within
departmental information interaction and analytical decision support
based on geoinformation data were implemented using various software
tools.

Currently, the ArcGIS software platform has partially created
geospatial data:

- in the Ministry of Internal Affairs of the Republic of Kazakhstan as
part of the deployment of the “module of the geographic information
system” of the Operational Management Center,

- in the emergency committee of the Ministry of Internal Affairs of the
Republic of Kazakhstan as part of the deployment of the GIS subsystem
of the "corporate information and communication system" (presentation
attached),

- a large volume of cartographic materials in the Mapinfo format has
been created in the Ministry of Defense of the Republic of Kazakhstan.

So, from 2002 to 2016, by the order of the Ministry of Defense of the
Republic of Kazakhstan, plans and topographic maps were produced in
analog and electronic formats on a scale of 1:10 000 - 1: 1000 000 on the
territory of the Republic of Kazakhstan, border states, military training
grounds, as well as on the territory of regional centers and large cities,
covering 8034 nomenclature sheets.

In addition, single materials of large-scale topographic maps were
produced on the territory of military training grounds in the ArcGIS format
on 164 nomenclature sheets. At the same time, the conversion of
geospatial data from one format to another was carried out with a loss of
quality of materials.

In addition, the implementation of the SGIP project acquires special
relevance in connection with the sanction ban on the provision of ArcGIS
and Maplinfo software licenses, as well as the provision of technical
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support services (including the delivery of software updates as part of the
existing technical support) to a number of defense and oil and gas
enterprises.

At the same time, ESRI GIS refers to the relevant order of the
Department of Foreign Assets Control of the US Department of the
Treasury and the Bureau of Industry and Security of the US Department
of Commerce.

Program: Development of a special GIS platform for
the defense and security of the Republic of Kazakhstan

To solve all of the above tasks and programs, officers of the National
Defense University named after the First President of the Republic of
Kazakhstan, the Leader of the Nation, took part in the implementation of
the both scientific and scientific and technical program as part of targeted
funding for the topic of a both scientific and scientific and technical
program (hereinafter - the program): “Development of a special GIS
platform for the defense and security of the Republic of Kazakhstan”
which will be based on the integration of large arrays of cartographic
materials, other geospatial data, infrastructural information on operational
equipment of the territory and mobilization resources by sectors of the
economy, detailing materials for the certification of terrorist vulnerable
objects, and will be the basic platform of information systems for
decision-making support of the Armed Forces, other troops and military
units, government bodies and organizations, the joint activities of which
rule in the solution of tasks of ensuring military security of the Republic of
Kazakhstan.

Research Objectives

- development of a prototype of a unified software platform for
collecting, accumulating and visualizing GDB, with the functions of
performing GIS applications that solve the range of tasks of terrain
analysis, with the possibility of creating geospatial products for various
purposes and publishing topographic and special maps;

- creation of an electronic geospatial information bank;

- development of geospatial engineering products;

- development of converters for re-issuing DTMs into a single format
of the SGIP platform.

At this stage of the study, the goal was to analyze the views of
domestic and foreign experts on the development of geographic
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information platforms and to develop the structure of a special
geographic information platform for the Armed Forces of the Republic of
Kazakhstan.

Based on the goal, the following tasks were identified:

- study of world experience in the development of geographic
information platforms;

- the formation of the structure of a special geographic information
platform;

- development of technical specifications for the development of a
special program of the SGIP.

Fulfillment of the tasks set and achievement of the goal at this stage
provides the basis for further research and helps substantiate the novelty
and significance of the study.

Scientific novelty and relevance of research

The SGIP will be a domestic software product based on the
integration of a large number and scale cartographic materials,
geospatial data of the military state and operational infrastructure
information.

The formation of the SGIP structure, the development of technical
specifications, the acquisition of the necessary software equipment and
the development of special programs will allow to:

- promptly display and use in work any requested area of the terrain
from a large volume of source geospatial information databases (satellite
images, cartographic materials);

- along with electronic maps, create geographic information products
that are visualized in the form of layers of maps and tabular information;

- ensure the uniformity of requirements for protocols for the
exchange of geospatial information between users of the GIS;

- ensure the formation of electronic documents (orders, directives,
orders) and the issuance of commands when changing environmental
conditions;

- and, on the whole, create a single information space based on the
integration of generally applicable data and their descriptions by types of
functional activity at all levels (links) of the Armed Forces command.

The development of the SGIP will contribute to the achievement of
the goals of creating a modern combat-ready army, the effective use of
geographic information technologies in the implementation of combat
control of troops and weapons.
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Analysis of foreign specialists of the development of
geoinformation platforms

Due to the variety of GIS platforms, only the most common ones
were selected for the analysis.

ArcGIS platform

The ArcGIS platform is the optimal solution for building a corporate
GIS, the foundation of an information system for the effective
management of large state and commercial organizations (Raklov,
2011).

The ArcGIS - produced by the American corporation ESRI, one of
the few GIS platforms supports full-fledged work with a topological model
of data representation, as well as storage, processing and visualization of
three-dimensional representation of spatial data. It has an open
architecture (more than 800 standard additional target applications), but
source codes are not transmitted to users.

The use of this GIS platform will require the conversion of the entire
range of maps to the ArcGIS format, while the work will require a lot of
manual labor and financial costs.

Price policy: for one ArcView license - 600 000 tenge, ArcEditor-1 - 2
000 000 tenge, Arcinfo-2 - 1 500 000 tenge, time libraries completion -
300 000 tenge, development tools - 2 100 000 tenge for one year. The
GIS price is not fixed.

Mapinfo

Maplinfo was produced by the American company Pitney Bowes
Software and is intended for the collection, storage, display, editing and
analysis of spatial data. Mapinfo is used in 130 countries. Due to its ease
of development, rich functionality and moderate cost, Maplinfo has
become the most popular GIS.

Based on this program, the entire range of electronic cards for the
Armed Forces of the Republic of Kazakhstan has been created. Price
policy: GIS Maplnfo Professional for Windows - 900 000 tenge, GIS
Maplnfo Professional for Windows (Russian version) including technical
support for 1 year - 600 000 tenge.

The ArcGIS and Mapinfo have an open architecture; however, since
the source codes of these GIS platforms are not transmitted to users, it is
not possible to check for the presence of undeclared functions.
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Functionality, usability and adequate technical support are at the
highest level; however, it is difficult to use it due to the fact that not all
modules and instructions are translated into Russian.

Free legitimate distribution is practically impossible. There is a high
level of technological dependence on foreign manufacturers.

Analysis of Russia and Belarus specialists of the
development of geoinformation platforms

Due to the lack of ready-made GIS solutions on the domestic
market, the GIS developments of Russia and Belarus, which have in-CIS
GIS platforms of their own design, were examined.

In order to make the analysis objective, the opinions of both the GIS
manufacturers themselves and competent users were taken into account.

In the post-Soviet space, the most common are the developments of
Russian manufacturers.

GIS Integration

GIS Integration. Developed by the closed joint stock company KB
Panorama for FGUP NIl TP.

Positive sides:

- adopted by the Armed Forces of the Russian Federation and is a
military product.

Negative sides:

- does not meet security criteria due to the impossibility of
transferring source codes to check for the presence of non-declared
functions;

- there is low-level technical support, the system is underdeveloped,
and since the last update was carried out in 2005, there is a discrepancy
between the system and the requirements of the troops;

- all system improvements can only be made by the developer; and

- there is a threat of technological dependence on foreign
manufacturers.

Despite the decisions taken by the Council of Ministers of Defense
of the Commonwealth of Independent States on the Concept of creating
a unified GIS for years, appeals to the General Staff of Russia on the
transfer or sale of GIS Integration were ignored.
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GIS Operator

The geographic information system Operator was accepted for
supply to the RF Armed Forces by order of the Minister of Defense of the
Russian Federation No. 598 dated August 15, 2013. The set of programs
developed by the closed joint stock company KB Panorama allows
organizing topographic and geodetic support based on the principles of
network-centric technologies in advanced automated systems and
controls in power departments. (KB Panorama, 2020)

Positive sides:

- according to the results of comparative tests of geographic
information systems, the GIS Operator in 2012 was recognized as the
most fully meeting the requirements of the armed forces for military GIS
and in 2013 it was adopted by the Armed Forces of the Russian
Federation;

- the ability to transfer source codes to check for the presence of
non-declared functions;

- the system is constantly evolving, the developer promptly responds
to user requirements;

- cards created through the VTU General Staff of the Armed Forces
of the Russian Federation are produced on the software complexes of
closed joint stock company KB Panorama.

Negative sides:

- impossibility of free distribution, i.e. expansion of the user structure
entails additional costs for licenses, and all system improvements can
only be made by the developer;

- the product is quite complicated to learn and maintain, focused on
the professional use of the system;

- there is a threat of technological dependence on foreign
manufacturers.

Price policy: GIS Map 2011 - 95 000 tenge, professional GIS Map
2011 with development tools - 270 000 tenge.

GIS Horizon

Developed by FGUP NIIIAA and named after Semenikhin.

Positive sides:

- the ability to transfer source codes to check for the presence of
non-declared functions;
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- the possibility of "free distribution of GIS", i.e. the user's right to
freely run, copy, distribute, study, modify and improve it;

- the possibility of creating a domestic GIS on a ready platform, i.e.
technological independence from foreign and private producers of GIS;

- there is an official partner in the Kazakhstan market.

Negative sides:

- the system has not been adopted by the Armed Forces of the
Russian Federation;

- there is no information that the system is being updated and
developed.

“GIS for military use”

Despite the fact that Russia is a strategic partner not only politically,
but also militarily, in addition to the operation of Russian GIS platforms,
Belarus is actively developing its own GIS - “GIS for military use”, created
on the basis of the closed joint stock company KB Panorama software
core.

It is developed by the Joint Institute for the Study of Informatics
Problems of the Belarusian Academy of Sciences.

Positive sides:

- adopted by the Armed Forces of the Republic of Belarus;

- the ability to transfer source codes to check for the presence of
non-declared functions;

- the possibility of "free distribution of GIS", i.e. the user's right to
freely run, copy, distribute, study, modify and improve it;

- the possibility of creating a domestic GIS on a ready platform.

Negative sides:
- it is not a complete GIS, it is used as a tool to support decision
making.

Pricing policy: no information.

Types of GIS in use in other armies

Out of all the listed programs, the following ones are actually
adopted and used as GIS platforms of automated control systems of the
armed forces:
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In the NATO countries, including: the United States of America,
France, Germany, as well as in Ukraine (from the CIS countries) -
ArcGIS.

Turkey, as a member of NATO, simultaneously with ArcGIS uses a
proprietary GIS platform - Netcad.

Sweden uses ArcView GIS and MapObijects, derived from ArcGIS.

In Russia and Armenia, the GIS Integration is used, and in return the
GIS Operator is being prepared.

In addition to the GIS Integration, Belarus uses a GIS platform of its
own design - military GIS.

Israel - ArcGIS, Adlib;

Uzbekistan uses ArcGIS in the field of communications and
information technology;

China - no data;

In the Republic of Serbia, as a neutral country, the Serbian Armed
Forces are developing a GIS project called "Universal User Software
Platform (UKSP) of the Serbian Armed Forces GIS". This GIS is a
modular software platform intended for spatial support in the decision-
making process at all levels of command in all missions of the Serbian
Armed Forces, which is in the final stages of adopting into the arms and
equipment of the VS.

In the Republic of Kazakhstan, among government agencies, the
situation is as follows:

ArcGIS is operated in the National Security Committee, Ministry of
Emergencies, MEP, KTZ, and KMG;

Mappinfo is operated in the Ministry of Defense, and the Interior
Ministry.

Transition to a single GIS platform

One of the ways to solve the problem of heterogeneous software
products is to create uniform standards for the language for describing
the modeling space (Konovalova & Kapralov, 1997).

However, the lack of work to standardize objects of the operational-
tactical situation, control languages, and other elements of information
support does not allow solving this problem. The choice of a single basic
GIS platform should be the first step in creating a single information
space of the state.

A distinctive feature of military conflicts of a new type, at the end of
the twentieth and the beginning of the twenty-first century, is that the role
of informational aspects in ensuring the actions of armed forces has
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grown. This was facilitated by the rapid development of information
technology, which began to invade all areas of human activity, including
the military sphere. Ensuring information superiority over the enemy has
become one of the decisive factors for achieving success in the war.

Modern information and network technologies in military affairs are
the basis for the integration of geographically dispersed command and
control bodies, reconnaissance, surveillance and target designation
systems, military groups and weapons in a highly adaptive gliding
system.

At present, new tools that reflect the current level of geoinformatics
are increasingly used. These include the means of complex multivariate
spatial analysis and the preparation of high-quality synthesized images
based on maps, images, and the operational environment (Lurie, 2000).

Geoinformation technologies make it possible to move to a unified
planning system, form a single picture of situational awareness, develop
modern methods of control and management of weapons of war,
including unmanned and robotic systems, increase transparency and
operational efficiency of the rear and reduce the level of advanced
presence through the formation of virtually remote headquarters and
other bodies management.

To determine the feasibility of using a specific GIS, it is necessary to
consider how much it meets the requirements stipulated by the specifics
of the tasks to be solved when processing geospatial information shown
in the modules of the geographic information system (Fig. 1).

The spatial analysis and modeling module is one of the key GIS.
The functional completeness of the analysis and modeling tools mainly
determine the versatility and effectiveness of a particular GIS (Berlyant,
1997).

Basic operations include groups of operations such as measuring
operations, polygonal operations (overlaying polygons, determining
whether a point belongs to a contour, and others), transformation of
coordinate systems and projections, analytical and modeling operations
(selection of objects according to specified criteria, network tasks,
processing of geodetic survey data, construction of buffer zones and
others), surface analysis, digital processing of Earth remote sensing
data, and other operations.
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Management tools (DBMS, user
interface, administration, etc.)

Data input Data storage Data analysis Data output
Digitization Export-import Information Sample
data Search Generation
| | |
Image Cartographic Statistical Mapping
processing Information analysis
Field Thematic Spatial Graphic
shooting information analysis display
Source data Custom data Modeling Accounting
documents

Figure 1 — Module of a geographic information system
Puc. 1 — Modyrnb 2eouHgbopmayuoHHOU cucmems!
Cnuka 1 — Moden eeoepaghckoe UHGhopMayuoHo2 cucmema

The GIS management tools include access operations to internal
and external databases, a user interface, a system for organizing access
to the system’s functional procedures, development and integration tools
for user applications in the GIS, and others (Tsvetkov, 1997).

The GIS possesses the term basic characteristic properties: the
presence of spatial databases, coordinate reference of object modeling
and analysis, and spatial analysis tools. Apparently, one should proceed
from this, taking into account the target orientation of the information
system and the depth of use of digital models in spatial analysis.
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Examples of the transition to a single GIS platform

Based on the research conducted above, the experience of the
transition of the armies of foreign countries to a single GIS platform is
interesting.

For example, the US Geospatial Intelligence Agency purchased the
Commercial Joint Mapping Toolkit, which provides access to scalable
GIS using standard interfaces. Northrop Grumman, the developer of the
GIS, acts as a system integrator, ESRI became ArcGIS core, Leica
Geosystems supplied image processing modules, and Analytical
Graphics offered tools for analyzing satellite data. Vector maps in the
system are maintained on the Oracle 10g DBMS, and raster maps are
supported by the ESRI File Based Geodatabase engine. ArcGIS
Explorer, which supports web architecture, is used as a typical client
software.

At the first stage of the introduction of unified GIS technology within
the framework of the C31 program (operational command, control and
communication information systems), the Swedish army acquired several
thousand licenses of MapObjects and ArcView. Products are used at all
levels of command, as well as by lower-level personnel for everyday
tasks. As the circle deepened and expanded, which can be solved using
GIS tasks, the Swedish Armed Forces realized the need to create a GIS
battlefield with specialized functions for creating tactical situational maps,
planning convoys, analyzing targets, monitoring war games, and solving
other operational and tactical tasks. The new software product, called
GeoPres, is based on the ArcView GIS and MapObjects standards
adopted by the Swedish Armed Forces, expanded in accordance with the
requirements of the army.

Standardization was based on ArcView GIS and MapObjects from
ESRI. As a result, the Swedish Armed Forces have developed many
extensions to both software products to adapt them in the military field. A
GIS built into the C3I system provides a solution to a number of typical
problems associated with the use of this technology in everyday activities
in peacetime, during exercises and in a combat situation on the
battlefield. It is quickly mastered by end users and allows a quick
response to a constantly changing situation on the ground.

According to the results of a closed competition in January 2013 for
the best GIS development, in order to create a single GIS platform for all
power structures in Russia, the GIS Operator was unanimously
determined by order of the Minister of Defense of the Russian Federation

373

Zakiev, E. et al, Application of geoinformation systems in the armed forces and other military formations in the Republic of Kazakhstan, pp.356-382



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2020, Vol. 68, Issue 2

No. 588 of 08/15/13. The Operator geographic information system is
accepted for supply to the Armed Forces of the Russian Federation.

In order to select a single GIS platform for the Armed Forces of the
Republic of Kazakhstan, it is proposed: to develop our own software
products with similar functions that exist in the best examples of foreign
GIS, which will form the basis of a single information platform for the
power structures of the Republic of Kazakhstan; to intensify interaction
with the Ministry of Transport and Communication, as the responsible
body for the implementation of “electronic government” and JSC
“National Information Technologies”, as the project integrator of the
infrastructure of “electronic government”. When choosing a GIS platform
for the Armed Forces of the Republic of Kazakhstan, use the results of
the development of technical documentation for the creation of a national
GIS; organize trial operation of the GIS CJSC KB Panorama software
and hardware on the basis of Kazakhstan GIS Center JSC and, based on
its results, determine the feasibility of determining it as a GIS platform.

Formation of the special geoinformation platform
structure

The structure and content of a special geographic
information platform

The research team has formed the structure of a unified geographic
information platform. The goals and objectives, the place of the GIP in
the Digital Army are defined, the architecture is developed taking into
account the vertical of subordination and the movement of the created
geospatial engineering products, and a typical GIS solution is found. The
sources of geospatial information were identified and a list of software
necessary for the development of software products was compiled.

The work of the research group was organized on the basis of
Kazakhstan GIS Center JSC, according to the contract for the lease of
premises and equipment of equipment from 03/06/2018. No. 9/18/1.

Technical specification for the acquisition of software and
development tools

In 2018, agreement No. 9/18/2 of March 6 2018 was signed for the
purchase of software and development tools for the creation of special
programs that form the basis of the GIP platform.

The following software and processing tools are acquired under the
contract, including: a complex for maintaining a geoportal; software for
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creating and updating digital terrain models; specialized software for
displaying and editing the military situation; GIS application development
tools; development tools for geographic information WEB applications;
environment program for fast program development with the ability to
create client-server solutions, multilevel databases, and web
applications.

Technical specification for the development of a special
SGIP program

Based on the established structure of the GIP, the study of domestic
and international experience in creating various GIS systems, the
research group developed the Technical specification for the creation of
its own special software products that form the basis of the GIS platform
(Koshkarev & Tikunov, 1993).

The technical specification formulates and describes the structure
and functioning of the SGIP, and describes the functionality of each
software module.

Development of special geoinformation platform
programs

Development of a program for generating atlases of
electronic terrain maps

As part of the research work, a program for the formation of atlases
of electronic maps of the area was developed (DeMers, 2008).

The program maps the raster maps of BMP, JPEG, TIFF, GeoTIFF,
TGA (Targa), BIL (SPOT), and SID formats with the geographical
information contained in them with the possibility of transforming the
raster.

It allows building mosaic raster atlases of the formats BMP, JPEG,
TIFF, GeoTIFF, TGA (Targa), and BIL (SPOT) based on the use of
adjacent and overlapping raster data of large volumes of the formats
BMP, JPEG, TIFF, GeoTIFF, TGA (Targa), BIL (SPOT ), and SID by
transforming them over a set of control points.

It is possible to combine the attached raster with a previously
created electronic map and to interactively create atlases of electronic
topographic maps, geographic and special maps, which are
nomenclature sheets of electronic materials sewn into a single block,
belonging to one or different blocks, belts, zones, which allows selecting
the zone number and recalculation of coordinates in the coordinate
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system of this zone, as well as automatic stitching of double and
guadruple nomenclature sheets.

There are also opportunities for interactive selection with the mouse
of nomenclature sheets for creating atlases on the layouts (prefabricated
tables - blank maps) of the corresponding subsystems and blocks
displayed on the screen and drawing lines of a dynamic coordinate grid
on a map of the area at the operator's command.

The program localizes the list of errors when stitching atlases with
the name of the error.

It is also possible to create an atlas from materials in different
projections, coordinate systems, with different units of measurement and
automatically determine the working area of the atlas by the spatial
position of the data and their coordinate system.

Development of a converter for converting digital terrain
models into a single platform format

Geospatial data materials are in various vector formats and, when
they are converted by standard means, there arises a problem of
ambiguous conversion of digital map data into the selected single format
- a combination of the ways of graphical representation of objects, a set
and attribute values (KB Panorama, 2020). In particular, it requires
establishing a correspondence between the attributes of objects on the
source map and objects on the map in a single format, processing
incorrect input of attribute values, etc.

A system is proposed for converting cartographic information
presented in the MID / MIF (MapInfo) exchange format into a single SIP
format.

The developed converter for re-designing the DTM allows a change
of the existing geospatial data from the original format to the unified
format of the SIP.

The converter allows users to accurately and reliably reformat
existing cards into a single format. The developed converter allows
forming the source digital data in the SGIP system, including both metrics
and semantics. The converter also provides an unambiguous conversion
of these materials to the SIPIP card format.

With the converter, the map data in the MID / MIF format is
converted to the SIPM map format. The converter parses a MID / MIF
file, forming both a graphic and semantic representation of objects.

Thus, the development of the SGIP will help achieve the goals of
creating a modern combat-ready army, the effective use of geo-
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information technologies in the implementation of combat control of
troops and weapons.

During the reporting period, the scientific group carried out the
following work:

- the analysis of the views of domestic and foreign experts on the
development of geographic information platforms;

- the structure of a special geographic information platform has been
formed;

- developed technical specifications for the SGIP;

- prepared technical specification for the acquisition of software and
development tools:

- a program for the formation of atlases of electronic terrain maps
has been developed;

- a converter has been developed for redesigning digital terrain
models (DTMs) into a single platform format.

The formation of the SGIP structure, the development of technical
specifications, the acquisition of the necessary software equipment and
the development of special programs will allow to:

- promptly display and use in work any popular area from a large
volume of source bases geospatial information (satellite images,
cartographic materials);

- along with electronic maps, create geographic information products
that are visualized in the form of layers of maps and tabular information;

- ensure the uniformity of requirements for protocols for the
exchange of geospatial information between users of the GIS;

- ensure the formation of electronic documents (orders, directives,
orders) and the issuance of commands when changing environmental
conditions;

- and, on the whole, create a single information space based on the
integration of generally applicable data and their descriptions by types of
functional activity at all levels (links) of the Armed Forces command.

Conclusion

The development of the State Information System will provide
managers of all levels of government agencies and organizations whose
joint activities are aimed at solving the problems of ensuring the military
security of the Republic of Kazakhstan with objective and operational
geospatial information, as well as increase the efficiency of decisions by
reducing the time to collect information about the area, to evaluate
current geospatial data and to communicate it to the troops. This will help
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achieve the goals of creating a modern combat-ready army, the effective
use of geo-information technologies in the implementation of combat
control of troops and weapons.

The development of special programs allows you to:

- promptly display and use in work any requested area of the terrain
from a large volume of source geospatial information databases (satellite
images, cartographic materials);

- along with electronic maps, create geographic information products
that are visualized in the form of map layers and tabular information.

In general, it will contribute to the creation of a single information
space based on the integration of generally applicable data and their
descriptions of the types of functional activities at all levels (links) of
command of both the Armed Forces and other troops and military units of
the Republic of Kazakhstan.
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Komew B. Kana6an®
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Pecny6nukn Kasaxctan — Enbacel, ®akynbsteT L poBbIX TEXHOMOMMI
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MOAENMPOBaHNs U MHPOPMALIMOHHBIX CUCTEM,

r. Hyp-CyntaH, Pecnybnuka KasaxcrtaH

® HaumoHanbHbIA yHuBepcuteT 060poHbl nMenn MNepsoro MNpe3ngeHTa
Pecny6nukn Kasaxctan — Enbacel, KomangHo-wtabHom dakynbTerT,
Kadbenpa ynpaBneHusi Boickamu 1 Criy0bl 06LLeBOACKOBbIX LUTAboB,
r. Hyp-CyntaH, Pecnybnuka KasaxcrtaH

® AO «KasaxctaH M'IC LieHTp»;
MexayHapogHas Akagemust Hayk Okonorum, BesonacHocTu yenoseka u
npupoabl (MAH3E),
r. Hyp-CyntaH, Pecnybnuka KasaxcrtaH

PYBPUKA M'PHTW: 36.00.00 TEOOE3UNA. KAPTOIPA®UA;
36.29.00 Tonorpadus. PoToTonorpacdus
36.29.33 Tonorpaduyeckune u cneunanmanpoBaHHbIe KapThbl
1 nnaxbl. Ludposbie Mogenm mecTHoCTW.
BWO CTATbW: npodeccrnoHanbHasa ctaTbs
A3bIK CTATbW: anrnunckui
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Peswome:

BeedeHue/yenb: [JaHHasi cmambsi HarucaHa C Uerlblo O3HaKOMIIeHUS
Yumamersiel co 3Ha4YuUMoCmbio 2eouHghopMayuoHHol cucmemsl (FTMC) e
npoyecce moriogeode3udecko2o obecrieyeHuss 8CeX CesMEeHmos
KOMaHOHO20 yripasenieHusi U HeobxoOuMOCmbio pa3sumusi KOHuenuuu
nnamgopmbl TUIC, ocHoBaHHOU Ha 2e0UHGOPMAUUOHHBIX OaHHbIX U
QyHKUUSIX TOOOEPXKKU MpU MPUHAMUU PELeHUU.

Memodebi: lNpumeHsisi aHanumuyeckul rnodxo0 8 U3y4YeHUU UMEHUUXCS
MPUYUH, @ MakKXke Ha OCHOBaHUU orbima paseumusi cucmembl TUC 3a
pybexom, 8 daHHOU cmambe rpuesedeHbi coOepXKaHUe U apxumeKkmypa,
ycmaHoereHHou rnpogpammb| «Paspabomka crieyuarnsHou
2e0UHOpMayUOHHOU  nnamgopmbl 8  UHMepecax ObOPOHbI U
be3onacHocmu Pecrybniuku KazaxcmaH»

Pesynbmambi: B cmambe npusedeH kpamkuli 0630p AocmueHymozo
YPOBHSI ~ passumusi U Cmpykmypbl  eOuHoU  creyuarbHol
eeouHgpopmayuoHHol  nnamepopmbl - (CMUMM), komopass  6ydem
crnocobcmeosampb  OCyuwlecmesnieHuto  20cy0apcmeeHHbIx 3adad 8
co30aHuu cospemMeHHoU apmMuu U 3¢hcheKmUBHOM UCIMOMbL308aHUU
2€e0UHGOPMAaUUOHHLIX mexHono2uli 8 NodOepXKKe 800PYIKEHHLIM curam
Pecnybrniuku Kasaxcmar.

Bbigodbl: B cmambe paccmampueaemcsi 8a>KHOCMb CO30aHuUsi €0UHO20
2ocydapcmeeHH020 2eoepaghuyeckozo UHGbOPMaUUOHHO20
rpocmpaHcmea, 0CHOBaHHO20 Ha UHMezpayuu 2eorpocmpaHCMeeHHbIX
OaHHbIX Ha BCEX YPOBHSIX yrpaesnieHusl, @ maKkXe 8aXHOCMb yCmpaHeHUs!
OybriuposaHusi 6ro0xemHbix pacxodog rpu cbope u omobpaxeHuu
eeornpocmpaHcmeeHHoU UHhopmayuu. Coomeemcmeyroujee
rpuMeHeHUe  2e0UHGDOPMAaUUOHHbLIX mexHosoauli  bydem  makxe
criocobcmeosamb  M08bILIEHUIO  3ghgheKkmusHoCMU 8 yrpaesieHuu U
KOHMpPOJie 8OUHCKUMU (hOPMUPOBAHUSIMU U BOOPYXXEHUEM, a Mmakxe 8
co30aHuu  CcO8PeMEeHHOU  apMuu, 0020mMoBfieHHOU K  B0EHHbIM
KOHGbriukmanm.

Knrouesbie crnosa: 2eomornozpaghudeckoe U Kapmozpaghudeckoe
obecriedeHue, 2e0UHpOPMaUUOHHbIE OaHHble, 2e0UHGOPMaUyUOHHas
cucmema, gu3yanusayus, eeoepacgpuyeckuli 0630p,
aspoHasu2aUUOHHbIe  Kapmbl, MaaH  aopoda,  3MEKMPOHHbIU
gomoninaH, Mampuya ceolicme MecmHoCmu, asmomamu3uposaHHast
cucmema, OucmaHUUOHHOe 30HOUPOBaHUe.
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NMPUMEHA TEOMH®OPMALIMOHNX CUCTEMA Y OPYXXAHM
CHArAMA, OPYTM BOJCKAMA 1 BOJHUM ®OPMALINJAMA Y
PEMYBNNLN KASAXCTAH

Epnat C. 3akujes®, ayTop 3a npenucky, Cepaej B. Marbkos®,

Komew B. Kana6aj®

@ HapogHw yHuBepauTeT oabpaHe ,[pBY NpeaceaHUK
Peny6nuke KasaxcrtaH — Enbacu”, ®akynteT MHopmaLMoHuX TeXHororuja
n 6e3benHoCTN MHOPMaLMOHKX cuctema, Kategpa crMynaumoHor
MogernoBakba U MHOPMaLMOHMX cUCTeMa,
Hyp-CynTtaH, Penybnuka KasaxctaH
HapogHu yHuBsep3auTeT ogbpaHe ,[pBu npeacenHuk
Penybnuke KaszaxctaH — Enbacu”, KomaHgHo-WTabHu chakynTeT,
KaTtenpa 3a ynpasrbane BOjCKOM 1 cnyxbama BOjHMX LTabosa,
Hyp-CynTtaH, Penybnuka KasaxcraH

® KasaxcTtaH NMC ueHTap” a.g.;
MehyHapoaHa akagemMuja Hayka, MIHCTUTYT 3a ekonorujy n 6e36egHocT
cTtaHoBHUWTBA M npupoge (MAHEB),
Hyp-CynTtaH, Penybnuka KasaxcTtaH

OBNACT: reovHopMaLMoHe TeXHonoruje
BPCTA YJ1AHKA: cTpy4Hu pag
JE3WNK YJTAHKA: eHrnecku

Caxemak:

Yeod/yure: Lurb pada je npedoyasare 3Hadaja 2€OUHGbOpMayUOHO2
cucmema (TMIC) y npouecy eeomoriogpaghckoe obesbefierba c8ux
ceaMeHama KomaHOO8ara U HeornxoOHocm paseoja KoHuenma [UC
nnamgopme 3acHogaHe Ha 2eO0UHOpMaUyUOHUM rnodauyuma y hyHKuuju
rnodpuike OoHoweHy 00syKe.

Memode: Kopucmehu aHanumuyku rpucmyn Ha 6a3u y3poka u cmpaHux
uckycmaea passoja [MIC cucmema npukasyje ce cadpxaj U
apxumekmypa yceojeHoe npozpama ,Pa3eoj nocebHe MC nnamgopme
3a 00bpaHy u besbedHocm Penybniuke KasaxcmaH’.

Pesynmamu: lNpuka3aH je docmueHym cmerieH pasgoja u cmpykmypa
JjeduHcmeeHe e2eoepaghbcke uHghopmauuoHe rinameopme (CrUMM) koja
mpeba Oa rocryxu ocmeapery Op)XasHUX yurbesa — cmeaparby
MolepHe eojcke U egbukacHOM Kopuwhery 2eouHhopMayUOHUX
mexHorioauja y nodpuwiyu opy>xaHuUM cHazama Kaszaxcmana.

Bakrbyyak: CaznedaH je 3Hayaj cmeaparba jeQUHCMBEHO2 OpxKagHoe2
eeozpagpckoe  UHGhopMauyuoHo2  fpocmopa,  3acHoe8aHo2  Ha
UHMeapayuju 2eonpocmopHUX nodamaka Ha CeuM HUsouMa opaaHa
ynpaerbama, Kao U 8aXHOCM efiuMuHucarka Oyrnnupara byyemckux
usdamaka npu u3padu e2eonpocmopHUX uHgpopmayuja. Takohe,
egukacHoO Kopuwhere 2eouHpopmMayuoHUX mexHorsoauja donpuHehe
crposohjerby bopbeHe KOHMpose mpyrna U Haopyxara U cmeaparby
ModepHe 8ojcke cripeMHe 3a 6opby.
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KmbyuyHe pedu: eeomonoepagpcka U Kapmoepagcka nodpuika,
2e0UHopMayUoHU nodauyu, 2e0UHopMayUOHU cucmenm,
gusyanusayuja, eeozpagpcku npeaned, aepoHaymuyke Kapme,
ypbaHucmuuyku rnaH, efieKmpoOHCKU ¢homoepadbCcKu rnnaH, mampuuye
Kapakmepucmuka mepeHa, aymomMamu30o8aHu cucmeMm, OasbUHCKa
demekuyuja.
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