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Abstract: Modeling can be defined in the context of geographic information systems (GIS) as occurring whenever operations of 

the GIS attempt to emulate processes in the real world, at one point in time or over an extended period. Models are useful and used in a vast 

array of GIS applications, from simple evaluation to the prediction of future landscapes. Modeling in GIS raises a number of important 

issues, including the question of validation, the roles of scale and accuracy, and the design of infrastructure to facilitate sharing of models. 
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1. Introduction

In recent years, information has become a growing and vital

place in the development of society. Because of its growing 

importance, the XXI century is increasingly being called a 

century of information technology. This applies equally to the 

military field where the preparation and conduct of combat 

operations is impossible without reliable information. 

In the process of development, the modern information 

society is increasingly experiencing new form and content 

conflicts and crises caused by different processes. The experience 

of recent years shows that crises are interdependent with the 

internal and external socio-economic and political environment 

and heavily dependent on the information linking of society. 

2. The essence of geoinformation modeling.

In order to make a logical description of the subject area, a

model of the data is required for its modeling. In an appended 

embodiment, the data model is such a data organization that, 

through the types and structures of data processed by a computer, 

allows logical and physical implementation of the database for 

any subject area. 

Data modeling means a multitude of conceptual data 

organization solutions and the data structure is a detailed 

description of the data through lists, arrays, files and their storage 

in a computer [7]. 

The basis of most data processing methods in information 

systems and technologies lies in the concept of an information 

model representing a formalised representation of existing 

objects from reality. The information model serves to describe 

the relationships between real objects and phenomena and can be 

built for an object, a set of objects, complex systems, information 

systems, etc. 

The information model of the object (process) provides a 

formalized representation of the studied elements of the system 

and their interrelations and contains different levels of 

descriptions: object, system and base [3]. 

Information modeling is the ability to build information 

models and their analysis needed to study real-world objects. 

Information modeling can be seen as a modern information 

technology. It includes skills for creating, interpreting and 

modeling different information models. 

Modern information modeling requires skills to work with 

information to make a qualitative transition from descriptive 

models to resource and resource to intellectual. For this reason, it 

can be argued that information modeling is the basis for future 

intellectualization of education, linking the link between 

information and intellectual society. 

To construct an optimal information model that meets the 

requirement to increase the efficiency and quality of the 

information system, it is necessary to define the basic concepts 

and constructions characteristic of the subject area. 

The introduction to the spatial object modeling theory 

provides a basis for defining the information concept of the real 

world. 

3. Information concept for the real world.

According to the information concept [5], space consists of

separate objects. Each object is represented by: 

• points;

• boundaries defined by lines;

• graphic attributes for the border elements;

• attribute data for the object;

• relationships (links) of one graphic object with the other

objects. 

At the same time, space consists of continuous areas. Each 

continuous area has: 

• boundaries defined by points or by analytical function;

• graphic attributes for the border elements;

• attribute data for the area;

• relationships (relationships) of one area with other areas.

Objects and continuous areas make up the space without

overlaps and without any omissions (no shortage). 

Through the information concept, the following stages of 

modeling are distinguished: 

• a conceptual model of space;

• modeling with data (data models);

• computer presentation, visualization, and model usage.

The sequence of modeling of the real world is presented in

figure 1. 

Informational modeling in general, regardless of the field of 

application, must correspond to a particular concept and be 

directed to presenting and studying the surrounding reality. 
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Figure 1. Information concept for the real world. 

Similar trends are also observed in electronic intelligence 

systems. For example, by determining the location of an 
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opposing station, it can be affected1. 

The process of examining objects of real reality can simply 

be represented by the attitude: 

   object → content → presentation                                (1) 

Using information modeling, this process is interpreted as 

follows: 

essence → description of properties → referral of 

properties to a known class → description of relations 

between properties → abstract description of systems of 

properties and relations → functional description of 

properties and relations → selection of sets of 

information units → modification of input sets of 

information units → study of the change of the input 

data sets. 

(2) 

The basis of the data processing process is digital modeling. 

It allows for vector-topology modeling, object buffering, network 

analysis, building a digital model of the site, etc. 

In the processing of information to create a database, the geo-

data grouping units are geo-information models. They serve as 

the basis for the formation of geoscience for real objects and 

phenomena. 

The data model presents static and dynamic properties of the 

surrounding world with the desired degree of precision. Modeling 

means abstraction of reality, and this is the core of any 

information system. Abstraction simplifies reality, but retains the 

relevant information for each user and the necessary detail. In 

geoinformation, modeling is a formalization or representation of 

reality through a variety of tools and approaches. 

Geoinformation modeling is defined [9] as a graphical object 

modeling model interconnected with databases and includes five 

basic types of modeling: 

1. Conversion of graphical information resulting in

modification of graphical and tabular data; 

2. Structuring of tabular data, resulting in alteration of

graphical and tabular data; 

3. Converting graphical objects from one type to another;

4. Building digital phenomena models;

5. Editing, editing or modifying graphical objects based on

spatial object relationships (without the use of graphical editors). 

The basis of geo-information modeling as a specialized 

technology are transformations based on the theoretical-multiple 

relationships, the laws of formal logic, image processing 

algorithms, computer graphics, DBMS technologies and others 

[9]. 

There is no ideal model that is claimed to represent 100% of 

reality. This is due to the existing stages of modeling and the 

accepted concepts, definitions and semantics used by different 

user groups. 

Planning operations in military intelligence2 requires the 

creation of a well-known battlefield picture, which is basically 

geo-information modeling. 

In geo-information modeling, real objects and phenomena are 

represented by a formalized description, which becomes the basis 

for the study of the objects and their interrelation. The following 

abstraction levels are applied (Figure 2): 

- reality - the real world;

- a conceptual model - a user-oriented, partially structured

model of the selected objects and processes used in a particular 

problem area; 

1 Lazarov L.I., The basics of the electronic war, Veliko Varnovo, 

2018, p. 88 
2 Yankov Y.I.,  Human intelligence – planning in operations 

other than war, Collection of reports from the Annual University 

Scientific Conference, V. Varnovo, 2011, p.2 

- a logical model - is an application-oriented image of reality;

is often represented as a diagram showing the selected objects 

and the relationship between them; 

- physical model - describes the files and tables used to store

data; specific application. 
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Figure 2. Abstraction levels in geoinformation modeling. 

The data model M consists of basic rules R and operators О 

[11]. The basic  rules R are implemented by: 

- the Rs structure, which includes the type and organization

of model data; 

- the Ro restrictions, which define boundaries of the model

structure. 

Operators O include operations and procedures for working 

with data, with their properties and relationships at any particular 

point in time. 

For defining, formalizing, and solving a given task, a part of 

the real world, called a subject area, with clearly defined 

boundaries that can be described by a finite number of objects, 

actually existing or abstract, is used. 

With the development of database theory (DB), various 

methodological approaches are being developed to design and 

physically store data. The external level is the initial stage of 

designing an AB [6], where each user declares his / her interests 

from the real world, which must be reflected in the DB. This 

process is accepted to be called the creation of external schemes 

or external models that are not associated with a particular 

operating system or computer configuration. 

Space can be conceptualized in different ways for geospatial 

analysis purposes. The conceptual model can be created when 

external schemes are described with the concepts of a particular 

data model. It does not depend on the operating system of the 

computer and its parameters. 

CONCLUSION 

1. In geoinformatics, the extraction of knowledge about

the surrounding world is accomplished by a maximum of sources 

compared to other sciences. Geoinformatics operates geo-

information and geodata, integrating different types of 

information. This extends the scope for complex analysis to 

support decision-making and response forces management. 

Modern trends in the development of geoinformation 

technologies that are relevant in terms of maximizing the rapid 

production and dissemination of geospatial information are an 

important element for achieving early warning system 

operability.  
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