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Abstract 
An important stage in the design of any Atlas is the creation of typical geographical bases, the number of which in the 
Atlas can be different and depends on the coverage of the mapped territory, the purpose and subject of the Atlas. 
Designing the typical geographical bases of the Atlas is a time consuming task due to the interrelated factors. The 
article offers approaches and methods for automated creation of typical geographical bases with optimal density and 
graphical load of objects. The study is based on the determination of quantitative indicators of the created basis, taking 
into account the styles and sizes of symbols, the methods used for mapping general geographic and thematic content. 
The proposed solutions will allow to quickly create geographical bases for various types of atlases (geographic, 
complex (integrated) and thematic) and improve their quality. 
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INTRODUCTION 

An important stage in the design of any Atlas is the creation of typical geographical bases, the content of which is 
represented by elements of boundaries, hydrography, settlements and routes. The number of typical bases in the Atlas 
may vary. This depends on the coverage of the territory being mapped, the purpose and subject of the Atlas. Designing 
the typical geographical bases of the Atlas is a time consuming task due to the interrelated factors. For example, if you 
create typical geographical bases for the same territory, but at different scales, you should conduct a coordinated 
selection of objects. When designing thematic and complex atlases, it is necessary to ensure the unity of content and 
complete internal consistency of all geographic and thematic elements of the map. In this case, the same objects can be 
both elements of the basis and the thematic content, and in some cases, the conditional signs of the thematic content 
replace the conventional signs of the geographical basis. In addition, thematic maps differ in how they are mapped. 

At present time the concept of automated creation of atlases [1] is developed in Moscow State University of Geodesy 
and Cartography. It focuses on automatization of most labor-intensive processes of atlas mapping, among which is the 
automated creation of typical geographical bases for Atlases. 

SOLUTIONS FOR AUTOMATED CREATION OF TYPICAL GEOGRAPHICAL BASES FOR 
ATLASES 

To formalize the creation of the geographical basis of the Atlas, the method is proposed (Figure 1). 

Selecting source data 

In order to automate the process of creating a geographical foundations of Atlas it is proposed to use the cartographic 
database as a data source. This choice is determined by the initial database composition (hydrography, settlements, 
communications and borders), development the system of classification and coding of geographical objects, a single 
fixed digital cartographic information record format, as well as the option to use semantic information about entities 
from different sources. Thus, to create the basis for the territory of the Russian Federation, it is advisable to use a small-
scale cartographic database of 1:2 500 000 scale, formed on the basis of the General geographical map "Russia and 
neighboring States" of 1:2 500 000 scale and representing a set of layers containing metric and semantic information. 

To create thematic or complex regional atlases, in addition to the cartographic database, you must create a thematic 
database containing quantitative and qualitative indicators of the object or phenomenon being mapped. To create socio-
economic maps, the main source data is statistical data. For example, for the territory of the Russian Federation, the 
source of such data is the Federal State Statistic Service [2]. Databases created by international organizations (for 
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example, the UN statistical division, UNESCO, Eurostat, etc.) can also be used. In addition, statistics data for the 
subjects of the Russian Federation and Federal districts can be obtained on the websites of territorial bodies of the 
Federal state statistics service. In addition to statistical data, you can also use official, open, documented datasets from 
Federal, regional, and other organizations to create thematic maps. 

 

Figure 1. Methods of automated creation of typical geographic bases 

When creating a thematic database for Atlas mapping, you need to develop tables that take into account all the 
indicators on all the created thematic maps. At the same time, depending on the methods used for mapping images, and 
therefore on the method of placing the mapped phenomenon, you can group indicators into a single table. For example, 
for objects and phenomena located in administrative divisions, it is proposed to create a single table containing 
indicators even for different methods of mapping (for example, for choropleth and diagram map). A separate table is 
created for objects localized in localities. Statistical information is linked to the metric information of layers in the map 
database by unique codes of administrative divisions and localities (for example, the OCTMO code). Table 1 shows an 
example of the structure of tables with thematic data. 

Table 1. Structure of tables in the thematic database 

The name of the layer (methods of 
cartographic representation) Field names A description of the fields 

1 2 3 

THEMЕ_ADMIN 
(choropleth, method of quantities and 

quality background, diagram map) 
 

Сode_ISO Code state by ISO 3166  
OCTMO Code OCTMO of subject / district 

Them1_map1 Parameter №1 of thematic map 1 
Them2_map1 Parameter №2 of thematic map 1 

....  
ThemK_map1 Parameter №K of thematic map 1 

....  
Them1_mapN Parameter №1 of thematic map N 
Them2_mapN Parameter №2 of thematic map N 

....  
ThemL_mapN Parameter №L of thematic map N 
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THEMЕ_NP 
(Method of cartographic symbols) 

 

ОКТМО Code OCTMO of human settlement 
Them1_map1 Parameter №1 of thematic map 1 
Them2_map1 Parameter №2 of thematic map 1 

....  
ThemK_map1 Parameter №K of thematic map 1 

....  
Them1_mapN Parameter №1 of thematic map N 
Them2_mapN Parameter №2 of thematic map N 

.... Parameter №1 of thematic map 1 
ThemL_mapN Parameter №2 of thematic map 1 

 

Determining the number and creating a list of geographical bases of the Atlas  

Based on the developed structure of the Atlas and the identified groups of scales in which maps will be created, it is 
necessary to determine the number and form a table list of typical geographical bases to be created, which for each base 
will indicate the calculated and proposed scale, the mapped territory, the section(s) of the Atlas, the map type (General 
geographic maps, nature maps, socio-economic maps). For thematic maps, you should also define and specify in the 
table the elements of the General geographical basis that are shown on the map you are creating, depending on the map 
topic. The main blocks of information are provided with the description of fields and possible values for some fields 
(Figure 2). The connection between the list of typical geographical bases and tables of maps and sections should be 
made by the unique number of the Atlas section. 
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Figure 2. Information blocks for the list of standard geographical bases 

Determination of quantitative indicators of typical geographical bases 

At this stage, you should automatically set the theoretical quantitative indicators of the created base, ensuring optimal 
density and graphic load of objects, as well as their alignment with the thematic content of maps. Depending on the type 
of map being created (General geographic, thematic), an algorithm for calculating these indicators has been developed 
(Figure 3). 
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. 

Figure 3. Algorithm for calculating theoretical and actual indicators of the geographical bases 

To implement this, it is proposed to use a previously developed mathematical apparatus for solving the quantitative 
aspect of automated selection of cartographic objects [3], which implies taking into account the relationship between the 
density of the mapped objects and the map scale. The mathematical apparatus is based on an empirical approach to the 
study of the density of cartographic objects on published topographic and General geographic maps of the following 
scale series: 1:200 000, 1:1 000 000, 1:2 500 000 and 1:8,000,000. In this case, it is necessary to take into account the 
styles and sizes of symbols and methods of cartographic representation of General geographical and thematic content. 
As a result, the following parameters should be set: the optimal density of geographical items; thresholds for selecting 
General geographical items - the number of localities, the total length of the river and road network 

For Atlas mapping, quantitative indicators should be calculated for all typical bases of Atlas. The results of calculations 
for elements of the General geographical basis should be entered in the table, and if thematic maps are created, the 
calculations are adjusted depending on the graphical load of the thematic content [4]. 

Formation of the selection table of objects for each geographic base maps 

The calculated thresholds for selecting elements of the geographical basis and the established rules for automatic 
ranking allow you to create object selection tables for each typical geographical basis.the upper part of these tables 
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(above the selection threshold) contains objects to display on the basis being created (due to the significance of their 
characteristics), and the lower part contains objects selected for deletion. 

Interactive selection is used to determine related objects, as well as to account for objects in other layers that are related 
to objects in the current layer. It should be noted that if geographical bases of different scales are created for the same 
territory, the selection table for the basis of a smaller scale should be formed taking into account the selection table for 
the basis of a larger scale. This ensures a consistent selection of objects based on all scales, which is especially 
important for geographical and complex regional atlases. 

The problem of generalizing elements of General geographical content (borders, coastlines, rivers and roads) can be 
solved by using existing methods of simplification, smoothing, shifting and exaggerating objects, as well as available 
tools of geoinformation systems. 

CONCLUSIONS 

The proposed solutions will allow you to quickly create geographical bases for different types of atlases and improve 
their quality. The results of the research can be used not only for creating traditional atlases, but also electronic atlases, 
including those based on geoportal solutions. 
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