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Abstract: Cartographic generalization is a creative process of abstraction, which is used in the design and preparation 
content of geographic maps. It includes the study of the geographic environment, processing of geographic data, and 
an evaluation with regard to type, purpose and scale of the map, or selecting and merging their graphical presentation, 
with greater or lesser degree of abstraction. In the era of digital cartography more attention is paid to developing tools 
for automatic generalization of cartographic content. In this paper we analized automatic cartographic generalization in 
production digital topographic map scale 1:50 000 (DTM50) from digital topographic map scale 1:25 000 (DTM25).
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INTRODUCTION

Cartographic generalization is generally 
performed based on previously developed 
criteria. These criteria are formed upon 
projecting maps on the basis of tests before 
making the map and in the course of preparation 
they do not change. It is a requirement that 
the map has uniformed values   and standard 
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quality throughout the territory being 
mapped. The need for a broader range of all 
of the map, not only in its size and content 
but also the form and manner of presentation, 
cartographer is bound to seek and find real 
special cartographic generalizing criteria for 
each ticket. Success in this is one of the key 
factors to create good and meaningful maps. 

The research of automatic map 
generalization can be connected to different 
platforms for development. Automatic 
cartographic generalization is the process on 
which many studies are focused. The main 
task of mapping and generalizing process is 
to solve the problem of expressing the core, 
typical and characteristic features of the 
mapping territory and the occurrence of it in 
accordance with the purpose and scale of the 
map. From a large number of geographic data 
that exist on the mapping territory a logical 
amount of data should be drawn, which are of 
general interest and can be clearly shown on 
maps. Data selection is the result of a need for 
analysis with regard to the purpose of the map, 
the opportunities provided by map scale and 
geographic result of a study of the situation 
on the ground. Travel plan maps defined by 
the adoption of the cartographic data model. 
Geographic map of the original content, 
the more expensive the original maps or 
geographic data supplied cartographic sources, 
by mapping generalizing, is transformed 
into a more concise form of geographical 
importance that a new map contains. (Lamy 
et al, 1999; Lee and Hardy, 2005; Regnauld, 
2005; Kazemi et al, 2007; Qian et al, 2008; 
Burghardt et al, 2008). 

Tracking the development of standards 
in the field of collection, organization, 
processing and presentation of spatial data 
in the Military Geographical Institute (MGI) 
- Belgrade, spatial data digital topographic 
maps in scale 1:25 000 (DTM25) are organized 
in the central Geospatial database in the ratio 
of 1 : 25 000 (GSD25). It is used to generate 
other scale-based series maps produced in 
MGI, digital topographic maps in the scale 
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Hardy,  2005; Regnauld, 2005; Kazemi et al, 
2007; Qian et al, 2008; Burghardt et al, 2008). 
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of 1:50 000 (DTM50), 1:100 000 (DTM100) 
and 1:250 000 (DTM250) (  et 
al, 2007; Sekulovi  et al, 2008; , 2010; 

  , 2011). 
The technological process of GSD25 

paper applied to translate raster content pages 
Topographic maps 1:25 000 (TM25) in vector 
form with reference to alphanumeric data 
directly and photogrammetric mapping with 
modern substrates such as orthophotos. 

GEOSPATIAL DATABASE IN SCALE 
1:25 000 (GSD25) 

The technological process of updating data 
in MGI GSD25 is introduced into the technology 
of digital photogrammetric restitution, as well as 
global positioning technology (GPS) to support 
the amendment to GSD25 on the ground. 
Applicability of GSD25 made   this particularly 
important aspect of the whole production of 
different scale series topographic maps with 
cartographic generalization tools, cartographic 
reviewer, support press sheets topographic 
maps, as well as in terms of creating the basis 
for the development of a complex geographic 
information system (Spatial Data Infrastructure) 
at the national level, which has very broad 
applicability. 

The technological process of GSD25 is 
based on mapping methods, map content and 
digital photogrammetric restitution cartographic, 
processing it into a GIS environment, using 
reference alphanumeric data. Vectorization 
process is implemented in strict compliance with 
the logical data model respecting the possibility, 
or mode of the selected software environment. 
Anticipated technological solutions making 
GSD25 imply that the content and update 
methods also perform digital photogrammetric 
restitution. The whole technological process 
of developing the capabilities of GSD25 data 
distribution is shown in Figure 1.
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To create GSD25 software, U.S.  rm ESRI, 
ArcGIS platform was chosen, which contains 
a completely new approach to the formulation 
of geospatial databases. The software platform 
selection has caused the brand new technology 
in all phases of the work, but they retained 
the existing mapping solution. Given these 
requirements, the development process includes 
the following phases GSD25 work (Sekulovi  
and Drobnjak, 2011): 

1. Making logical data model; 
2. Creating model for generalization
3. Making physical data model; 
4. Creating symbology; 
5. Making a logical model of the process; 
6. Making a physical model of the process; 
7. Creation of procedures for generalizing and 
8. Training. 

The process of developing the logical data 
model DTM25, the geographical map elements 
are differentiated by the thematic units. Individual 
cases of each of the elements of the system are 
de  ned by the content layer and the codes as a 
unique indicator of belonging to the appropriate 
thematic whole, or as close to de  ning speci  c 
individual object class (Markovic, 2009). 
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Fig. 1: The technological process of GSD25
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Figure 2 provides an example of part of the 
logical structure and symbolism for the topic 
areas. In the process of creating a logical structure 
and symbolim, we applied the principles of 
geometric modeling and decomposition made   
GSD25 content to basic geometric primitives: 
points, lines and polygons. 

Physical data model is de  ned by the 
appearance of a database or “space” to store 
the elements de  ned by the logical model of 
the tasks. Data types, method of data storage as 
well as all the columns that are used for input 
attributes of object classes and individual objects 
are also de  ned in the design of the physical 
data model. De  ning the vision looks GSD25 
physical data modeling in which will be used in 
the interface software determines the order of 
topics and, further de  nes the visual display of 
GSD25, a level that cannot be achieved through 
symbolism. This phase is the last step in the 
development of GSD25 in terms of practical 
preparation. Visualization of complete produced 
part of GSD25 shown in Figure 3.
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Fig. 2. Part of the logical structure and symbology GSD25 



96

    

DRAGOLJUB SEKULOVI  AND SINIŠA DROBNJAK

The entire process of making GSD25 
was realized by relying on the above software 
environment, and the available hardware 
resources in the MGI-networked. This resulted 
in the division of responsibilities in working 
with spatial data, establishing a system of 
accountability in the process of sharing and  ow 
of information in the network, and data archiving. 
During the whole process of making GSD25, 
special attention was paid to the backup data and 
monitoring the implementation of the entire task 
in magazines and perpetrators (Sekulovi  and 
Drobnjak, 2011). 

AUTOMATED MAP GENERALIZATION

Research in the  eld of automated map 
generalization recently have given promising 
results, but at the same time there have 
been problems implementing automated 
generalization solutions in commercial software 
for several reasons (Stoter et al, 2008; Stoter et 
al, 2009): 

� First, it is very dif  cult to de  ne require-
ments in relation to the format and level of 
detail of the data used in the process of au-
tomatic generalization. 

� Second, software vendors need common 
requirements more national mapping agen-
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Fig. 3. Visualization of complete produced part of GSD25
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cies that meet their needs. These common 
requirements for generalization is dif  cult 
to de  ne because of differences in the data 
model, the level of detail of input data, 
map the territory of scaling and different 
sequences. 

� Finally, the last reason for the dif  culties 
of implementation of automatic general-
ization is that generalization involves a 
subjective part where there is often more 
ideal results generalization. 

 

Generalizing the automatic cartographic an-
alyzed using ArcGis software package in this 
 eld has the following advantages and disadvan-

tages: 

 
Advantages (Stoter et al, 2010): 

� Acceptable results for building generaliza-
tion, line simpli  cation, area aggregation, 
collapse dual lines and mosaic generaliza-
tion; 

� Generalization tools inside a complete GIS 
platform; 

� Creating a work  ow creation tool (Model 
Builder); 

� Possibility to customize existing algo-
rithms and add new algorithms; 

� Working with 2.5 D data; 
� Good documentation available; 
� Easy installation. 

Limitations: 
� Topology is partially managed. Simpli-

fy line. Smooth line. Aggregate polygons, 
simplify building and simplify polygons 
can introduce topological errors.

� A collapse dual line to centerline and ag-
gregate polygons does not carry the attri-
butes from the input lines.
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� Objects are processed class by class and in 
sequential mode, without taking into ac-
count the context and the relationships be-
tween them.

� More detailed information about the gen-
eralization process should be provided.

The process de  ned by generalizing the 
automatic cartographic gave us the possibility 
of obtaining new DTM50 and de  ned elements 
of DTM25 content. The task that we want to 
achieve is to retrieve the optimal ways and 
methods of automatic generalization. The 
process of generalizing included the basic forms 
of generalization: 

� With the selection, and the reduction in 
geographic data; 

� Simpli  ed to represent the linear condi-
tional signs, compression routine service 
quantity and quality to characterize; 

� Converting sets of phenomena in terms of 
a higher order; 

� Displacement of map objects; 
� Merging of similar phenomena.
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Fig. 4. Part GSD25 ( , 2009) 
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 The main source for the cartographic 
generalization was DTM25 (Figure 4) with pre-
de  ned model data in a central database. The 
use of different, pre-de  ned tools and generating 
new and using Model Builder, we have a very 
powerful tool for automated map generalization, 
which has enabled us to create a new, generalized 
DTM50. DTM25 All thematic areas, other than 
the names of the partial and generalized DTM50 
we can see the Figure 5. 

The highest degree of generalization was 
de  ned by using thematic areas of the village, 
where the individual objects are grouped into 
two different sections, the city property and the 
settlement blocks. Objects of public interest are 
exempt from this kind of generalization, so that 
they are a simpe generalization of selection and 
reduction of geographic content. 
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Fig. 5. Part of a generalized content DTM 50 ( , 2009)
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CONCLUSION 

Automatic cartographic generalization 
is the integration of many theories, methods 
and techniques.  The generalization quality 
and estimation is the main problem in 
contemporary cartography. Additional 
evaluation generalization results support the 
research of automatic generalizations. In this 
article, during technological process GSD25, we 
translate the content of the raster topographic 
map sheet 1:25 000 publication of the Military 
Geographical Institute in vector form with 
referrential  alphanumeric data and the direct 
photogrammetric mapping with modern 
substrates such as orthophotos. That can be 
achieved by using mixture of generalization 
technique (such as selection, merging, 
simplifying, simbology and displacement). The 
results of the analysis of the tested areas on the 
topographic map showed that the ef  ciency of 
automatic generalization can be improved, and 
the loss of information or distortion reduced.

Despite the current limitations, the tested 
software can be applied in the production with 
automatic generalization. Finding complete 
solutions in commercial software requires a huge 
investment, given the small number of potential 
customers and a lot of efforts in adapting 
commercial solutions in partial ful  llment of a 
speci  c request. 
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