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TECHNOLOGICAL CHANGES AND ITS IMPACT ON DYNAMICS
AND CONTENT OF CARTOGRAPHIC REPRESENTATIONS

Abstract: In this paper is discussed the impact of new technologies on cartography, respec-
tively on dynamics and content of cartographic representations. With the advent of new
technologies, the way of creating and presenting spatial data is changed, which has caused
cartography as a science being changed as well. Namely, it is necessary to accept new tech-
nological challenges and representation possibilities in cartography, and above all, the In-
ternet as a medium for communication, distribution and representation of geospatial reality.
Geospatial data in digital (raster or vector) form is becoming more and more up-to-date and
available to interested beneficiaries for their daily use. Cartographic representations in dig-
ital form are not ordinary graphic-artistic expressions or visualizations of geospatial reality,
but possess certain potential possibilities of interaction, dynamics, animation and multime-
dia in representation and communication.

Keywords: new technologies, cartographic representation, interactivity, dynamics, anima-
tion, virtual reality.

Preambe

The way maps were made has been constantly changing, from the creation of the first maps
using brushes and parchment, the mass production of maps using mechanical devices and
printing presses, the advent of optical technology, advances in photo-chemical and elec-
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tronic technology, all the way to the advent of the Internet and databases. Modern cartog-
raphy is being improved together with the development of informatics, cybernetics, com-
puting and measuring devices.

With the advent of new information and communication technologies, the amount
of geospatial data is constantly increasing. In addition to the numerous possibilities of
spatio-temporal data representation, visualization contributes to easier memorization
and understanding of geospatial data. Geospatial data visualization, apart from classical
and digital maps, is increasingly applicable via the Internet and geoportals. In this way,
the user is given the opportunity to choose the type and format of data of interest. All this
caused a change in the way a map was created and represented, as well as the increasing
number of functions that a map contains. The cartographic representation now carries
more information, because the maps represent reality. The job of a cartographer is chang-
ing with the advancement of technology which has made maps more accessible and being
better updated.

Technology development and transitions in Serbian cartography

The development of cartography in Serbia was influenced by violently historical events, as
well as economic and political conditions. At the end of the 18th century, cartographic and
geographical information about Serbian lands could only be found in the writings of church
dignitaries. Zaharije Stefanovi¢ Orfelin (1726-1785) is considered as the founder of Serbian
cartography and the most important cartographer. He compiled maps based on Russian
and German sources (Zivkovi¢, 2012).

During the 19th century Serbian cartography was developed alongside the gradual de-
velopment of society. In the first half of the 19th century Serbia was represented on geo-
graphical maps primarily thanks to Austrian cartographers. In the last quarter of the 19th
century, in accordance with the military needs where geographical surveys of Serbia were
carried out, by the decision of the Serbian Main General Staff on February 5th, in 1876, the
Second (Geographical) Department of the Main General Staff of the Serbian Army was es-
tablished. After that, thanks to his own original works, a new period was born for Serbian
cartography and joining European cartography (Stefanovic, 2003).

Although the cartography of Serbia in the 20th century had significantly advanced thanks
to successes in scientific, professional, production and other aspects, it did not come close to
the cartography of developed European countries. The reason is, first of all, conditioned by
the historical circumstances of that era. (Vemi¢, 2007). In this period, with the appearance of
reproduction techniques and printing, the epoch of classical (analog) cartography appeared.
It has the longest history, but also the least effective in maps production.

The characteristic of analog maps is that there are different representations of infor-
mation levels, which differ from each other, both in scale and in the content of represented
data. In our official cartography, the so-called information pyramid is domesticated, or
standard levels of cartographic representations of spatial data, which are published and
appear which is shown in Figure 1.
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Fig. 1. Standard scale system of classic maps

At the transition to the 215t century, cartography in Serbia, thanks to the introduction
of modern computer equipment, has greatly advanced. Private publishers also appeared as
well as more needs and interests in the production of different types of maps (Vemi¢, 2007).

Inovations are primarily reflected in the methods of collecting, representing and ana-
lyzing spatial data (Govedarica & Borisov, 2011). Namely, a new task has been set to the
cartographic activity: to create a fund of data in digital form about the objects and condi-
tions on the Earth's surface and the shape of its relief, and to maintain and make this data
available to interested users — this is database. The era of digital cartography is emerging.

The difference between analog and digital cartography can also be seen in the example
of the level of detail information. In digital cartography, unlike the analog form, the scale
can be changed relatively easily by increasing or decreasing the resolution of data, respec-
tively representation.

Based on technological and chronological changes in cartography in our country, three
basic eras and two transitional periods can be noted. The first basic transition in our official
cartography refers to the transition from analog to digital cartography. The mentioned
event took place in 1995 with the creation of the first digital geographic map at a scale of
1:1.000.000 (DGK1000) at the Military Geographical Institute (Borisov et al., 2010).

With the advent of digital cartography and technology, there was a great desire and a
constant challenge to find and apply new methods and techniques of cartographic pro-
cessing, respectively to create maps faster and with the most up-to-date content. This chal-
lenge is still current, but with a different approach and technologies which change the basic
concept and philosophy of cartography (Franges et al., 2002). Namely, professionalism de-
creases, respectively the participation of experts in the final cartographic product and on
the other hand computer technology and new user solutions are increasingly influencing it.

Development and application of computers in the field of Earth sciences led to the
emergence and creation of new definitions and disciplines, among which computer-sup-
ported cartography (digital cartography) and GIS stands out. Both categories of data pro-
cessing are emerging as new disciplines.
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However, before the advent of digital cartography and GIS there was a certain devel-
opment of computer graphics, as a need to facilitate drawing and automation. In the begin-
ning, all three mentioned directions developed independently of each other, and later they
began to gradually converge (Figure 2) (Borisov, 2017).
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Fig. 2. Development of digital cartography and GIS (Borisov, 2017, modified)

The second transition in cartography in world and our country occurs with the transi-
tion from digital to web cartography. The concept of presentation is changing and more and
more geospatial information is available to users in real time. In addition to the production
of maps, web cartography also deals with the technologies of designing, implementing and
disseminating maps on the Web. Web cartography from traditional cartography is sepa-
rated by its "limitation" to the Web as a medium.

Unlike a classic map which represents an abstraction and selection of geographic real-
ity, where spatial forms and relationships are clearly expressed, a Web map can also have
new functions. Web maps become an interface for accessing other geographic or non-geo-
graphical data and their content becomes multimedia.

A typical Web cartographic portal is described in Figure 3. On the server side is the Web
server, Web cartographic server, database or files. Most often, all these components are on
one computer, and they can be on several different computers (Kilibarda & Proti¢, 2018).
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Fig. 3. Architecture of the Web cartographic portal (https: //www.e- education.psu.edu)

According to the characteristics of Web cartographic portals that enable the transfer
of a large amount of data and that they have the ability to connect national institutions,
they are imposed as a solution for accessing and managing geospatial data at the national
level. The Republic Geodetic Authority (RGA) is responsible for the distribution, as well
as the collection, maintenance and storage of geospatial data of national importance in
the Republic of Serbia.

The integrated system of geospatial data NSDI (National Spatial Data Infrastructure -
NSDI) enables the distribution of geospatial data through the GeoSrbija geoportal
(www.geosrbija.rs - Figure 4). Using the geoportal, users can identify and access geospatial
information in a comprehensive way. Geoportal provides access to services and sets of
metadata, as well as an overview for specific metadata. In this way, data from different
sources and from different owners are easily available for professional users and the public.
(Jovanovic, 2012). In digital cartography, metadata is additional contextual data that de-
scribes the underlying geospatial data on a map. It enriches the underlying data and enables
better understanding and use of the map. Metadata can include information about the
source of the data, time of recording, accuracy, authorship, and other attributes. For exam-
ple, if we have a map that shows geographic data about rivers, the metadata can contain
information about who collected the data, when it was recorded, what the accuracy of the
data is, etc. This additional data helps users to better understand the context and correctly
interpret the data on the map.
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Fig. 4. RGA’s Geoportal (https: //geosrbija.rs/)

Namely, the main advantages of Web maps in comparison with previous cartographic
products are, first of all, their availability, variety and content actuallity. Also, new carto-
graphic representations become multimedia and hypermedia (hypermedia cartographic
display is a way of presenting geographic information using a combination of different me-
dia, such as text, images, video, sound and interactive elements. This approach allows users
to explore and understand spatial data in a dynamic and intuitive way), where in addition
to graphics, photography, animation, audio or video, data is structured and described in
some of the meta languages (in cartography, a metalanguage is used to describe, analyze,
and standardize the terms, symbols, and methods used on maps. A metalanguage helps
cartographers convey information clearly and accurately to map users. This includes rules
about symbols, color, proportions, and map legend creation) (Cartwright et al., 2007).

While in the past there was a clear distinction between the attributes and users of
maps, today an increasing number of people actively participate in the process of creating
maps. This process is possible primarily thanks to the progress of the web and a large num-
ber of applications. As an indicator of how far cartography has progressed is real-time map-
ping using Cloud technology. This technology allows the user to access the GIS platform
using any device connected to the Internet through any web browser and enable him to
view the content and interact with the data provided. Real-time mapping provides a num-
ber of benefits, such as tracking transport.

Computer programs such as Google Maps, Google Earth and eventually SAS Planet
have significantly changed the approach to Internet mapping. Satellite, aerial, helicopter
and drone images of various spatial resolutions are used as a basis for displaying space,
which in combination with GIS data allow users to view images from different angles. Users
can also enter their own data and create their own maps with a range of additional tools.

The constant development of geographic information system analytics makes it possi-
ble to create a large number of different map types using different types of data. The possi-
ble applications of modern cartography are limitless from urban planning, public safety,
disaster management, public education, to mapping far beyond our planet. Considering the
increasing number of possibilities for creating maps, which are the result of accelerated
technological progress, it is necessary that users have a certain level of education and that
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it is directed in the direction of new technologies in accordance with the education stand-
ards of the European Union.

One of the initiatives related to spatial data management, launched by the European
Union in 2007, is the INSPIRE (INfrastructure for SPatial InfoRmation in Europe initia-
tive) initiative. This initiative, which arose as a need for environmental policy, defined the
basic rules aimed at establishing the Spatial Data Infrastructure. The purpose of the initia-
tive is to unite the quality collected geographic data that will form the basis for the creation
of a harmonized spatial data structure, as well as the exchange of experiences through co-
operation and partnership (https://geosrbija.rs).

Representation methods and usage of digital geographic maps

Digital geographic maps can be displayed in two basic ways, respectively, in raster and vec-
tor format. Unlike vector maps, where the graphic representation consists of a series of
points, lines, polygons and mathematical curves that can easily change size without losing
quality, raster (scanned) maps have a structure of pixels that make the cartographic repre-
sentation lose clarity and amount of content. They are limited in their capacities, with the
fact that they can have a more flexible display, respectively they can be increased and de-
creased relatively little. In other words, scanned maps look best when displayed or printed
at their original size (raster maps have limitations, but they can be improved in some of the
editing programs where you can increase the resolution, contrast, sharpness and thus get a
brighter and better raster map).

By enlarging or reducing raster representations, we have the impression of increasing
(or decreasing) pixels that make the cartographic content representation lose clarity and
data quality. The amount and content of data on the scanned maps is previously defined
and depends on the selected scale.

However, scanned maps represent one of the most dominant cartographic representa-
tions on the web. Especially interesting are the old and unavailable geographical maps,
which become available to many in this way. Also, when using scanned geographic maps,
two display methods can be applied (Franges, 2002). First, with static continuous zoom,
the cartographic view increases linearly, but the content remains the same (Figure 5).
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Fig. 5. Static map view and linear enlargement (cutting-out of TM 300, I edition, sheet Kragujevac,
printed in 1988 source MGI)

Secondly, with static discretized (gradual) rendering, a series of maps of the same area
are available, but each created for a different scale (Figure 6). When changing the display,
the software automatically selects the most suitable map for the requested scale. This pos-
sibility is of great use when you want to display a multi-layered or multi-topic data struc-
ture, respectively, when content is displayed depending on the scale and topic. Therefore,
with this type of static display, exists the possibility of pyramidal display of previously gen-
eralized and proportionally defined cartographic content is defined (Franges et al., 2002).
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Unlike to digital interpretation, vector graphics, in order to be suitable for complex
cartographic processing, must also be structured. The structuring of vector data itself is
based on simple (geometric) and complex (topological) models. In cartography, a geometric
model is the basis for converting geographic data into cartographic representations, while
a topological model represents the relationships between geographic objects on a map. In
addition, there is an interactive relationship between representation scale and data with
available symbols in the map symbol libraries. This automatically transforms the vector
graphics into a corresponding cartographic representation, respectively in accordance with
the selected scale (Figure 7).
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Fig. 7. Dynamic cartographic displays and changes according to scale, Figure 7 above — small
scale, Figure 7 below — large scale, geoportal MGI
Therefore, in dynamic display there is a functional (direct) connection between data se-
lection and display scale, respectively, the larger the scale, the more details are displayed au-
tomatically and vice versa. Also, vector data can easily change shape and size without much
loss in quality (Govedarica et al., 2011). They can be selected, moved, modeled or further car-
tographically shaped. Namely, dynamic cartographic representations are the result of a more
flexible selection of data at certain scales, in contrast to static cartographic representations.

The design and visualization of the map depends, first of all, on the way of representing
the geospace. We can present characteristic objects on the land that have a certain geo-
graphical extent on the map in various ways. The basis for their representation on the map
should be sought in their purpose, mapping territory, as well as the scale of the map.

394



On geographical map, unlike to aerial images, the principle is respected: the more im-
portant - the more noticeable. This obliges cartographer to adapt the artistic elements of a
map to the reader of a map (Borisov, 2017).

In order to visually present the geospace on a map in the best way, periodically, with
the development of society and the construction of new objects, there is a need to present
them on a map and to change the content of the cartographic representation. Therefore, it
is necessary to create new cartographic symbols that will emphasize the importance of these
objects. An example of newly created cartographic symbols is the symbol for the windpark
consisted of windmills (created in MGI for a map scale of 1:250.000) (Figure 8).

 ——
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Fig. 8. Graphical symbol for a windpark, TM 250, printed 2019, source MGI

As an example of symbols that should be created, there is a sign for a solar power plant,
which represents a new way of producing electricity that is increasingly expanding. At the
time of writing this paper, the largest solar power plant ,Delasol” in Serbia was opened,
which covers 12.5 hectares, and which should definitely be shown on a map.

Modern possibilities of representations in cartography - animations,
geovisualization and multimedia

Technical development and new ways of representing geospace were accompanied by the
improvement of theoretical concepts and understanding of cartographic visualization by
introducing the term geovisualization (Kraak M. J. & Ormeling F. J, 2009). ,Geovisuali-
zation can be defined as a method and approach to the visualization of geographic data,
in order to explore patterns, generate hypotheses, recognize connections and identify
trends” (MacEachren A.M, 1995).

According to Cartwright 2007, more and more new possibilities have appeared in the car-
tographic representation of geospace. The particular advantages of the geospatial data represen-
tation system are in the user interface. Such systems are intuitive and recognizable to the user
who has a certain idea of geospatial reality. One of the ways is the animated cartographic repre-
sentation of several raster or vector images as one, where time period of the appearance of the
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image, respectively the representation sequence is defined. The application of this type of ani-
mation can be seen on many sites, for example, on those dealing with registration and monitor-
ing of weather conditions. Bearing in mind certain types of changes, certain types of carto-
graphic animations that represent are also possible (Cartwright et. al., 2007):

- State and changes that take place over time, namely, chronologically;
- State and changes in one location (object), but by changing the attributes of objects and
- Changes in position (location), respectively movement in geospace.

In the case of cartographic representations animations of the same area, but with a
change in attributes, depending on the given parameters (for example, a change in popula-
tion density, or population growth in a certain period), a new cartographic representation of
the same location is obtained (Figure 9). Thus, with this type of animation, the spatial com-
ponent is fixed, while the attributes change (Cartwright et al., 2007). The animation of the
cartographic data representation takes place through the processes of selection, filtering,
generalization, design and visualization of data in a specific geographic environment, or a
system of selected objects.
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Fig 9. Cartographic animation - attribute changes in content, settlement boundaries, Republic Geo-
detic Authority

Likewise, it should be taken into account an animation which shows virtual displace-
ment and movement in geospace. Changing the position in this type of cartographic anima-
tions is achieved using video, while the attribute and time are fixed. Interactivity is achieved
by stopping at a specific video sequence, rewinding, or fast-forwarding relative to the cur-
rent sequence. Many created animations give the possibility of freely choosing movement
through the open virtual world, respectively approaching or moving away from an object,
as shown in Figure 10.
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Fig. 10. Cartor phic animation - changes in position in geospacer, xaple — vicinity of Topli Do
at Stara Planina Mountain, source Google Earth, Image © 2025 Airbus, Image © 2025 Maxar
Technologies

Animations have become trends in cartography and they allow the user to view con-
tent, geographic information, or what is particularly important is to view changes in the
content of geospatial reality over time or virtual movement in geospace. In addition, carto-
graphic animations are more meaningful and dynamic than interactive cartographic dis-
plays (Cartwright et al., 2007). For example, weather maps change every few hours. Also,
the map user is no longer limited to only one ,view” offered by the classic example, but
various representation alternatives can be tried which are able to create a more complete
representation of the environment, state and process. In this way, cartographic data is pre-
sented in a more diverse and efficient way, respectively it can be forwarded to a larger num-
ber of interested people.

Modern map-making processes enable us to do the act of cognition, respectively to
create a mental image of the geospace which is explored.

Geographic visualization, which focuses on the visualization of geospatial data, can be
used in all phases of solving problems in geographic analysis - from the development of the
initial hypothesis, to the acquisition of new knowledge, analysis, presentation and evalua-
tion. Geovisualization, therefore, does not only involve the development of theoretical ap-
proaches, tools and methods for visualizing geospatial data, but also includes understand-
ing how certain tools and methods are used in formulating hypotheses, noticing patterns,
acquiring knowledge and facilitating the decision-making process (Buckley et al., 2000).
Understood in this way, geovisualization with the help of remote sensing, geographic infor-
mation systems, GPS, computer graphics, animation, simulation, multimedia access and
virtual reality enables new ways of presenting geospatial data, identifying certain processes
and trends in space, and their better understanding (ToSi¢ & Blagojevi¢, 2010).

Dynamic development of technologies and applications has led to constant changes
in the representation of geovisualization. Likewise, the amount of information and geo-
spatial data, which are used for making maps, are increased. Nowadays, the map can be
seen as an access interface to a large amount of geospatial data, with the traditional role
of a presentation medium.
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Driven by advances in digital data storage and the Internet, cartography entered the mul-
timedia era in the mid-1980s and early 1990s. Nowadays, despite slow progress in cartog-
raphy, multimedia represents one of the most powerful features of information technology.
An attractive representation with a combination of images, statistics, text, sound, graphics
and maps are possible nowadays by implementing new solutions in this scope (Figure 11).

Multimedia, in fact, represents the interaction of several types of media supported by
a computer, so it can be said that information technology is a tool of multimedia, but also
its medium (Borisov, 2017).
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Fig. 11. Multimedia in cartography

Development of data collection systems, GIS, as well as geospatial databases enables a
new dimension of geospatial data visualization. From static 2D, dynamic 2D, 2.5D to 3D
maps. The latest progress in technology in the scope of visualization is certainly the tech-
nology of virtual and expandable reality, through which it is possible to experience geospa-
tial data in a completely different way (Figure 12).

Fig. 12. Virtual reality, example of a 3D image based on drone footage from 2024, source MGI
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Virtual reality can most easily be defined as computer-generated imagination. It allows
us to manipulate virtual objects in a real environment. With development of technology in
this scope, it is increasingly difficult to distinguish the digital environment from reality. It
is applicable in various segments of life, such as: art, medicine, architecture, military train-
ing, etc. (https://www.edutelevision.com).

Looking at the changes in cartography that are conditioned by technological inno-
vations, it can be concluded that it is constantly changing and that it is necessary to
change some established definitions. For example, the concept of a map should be re-
defined to also refer to an interactive cartographic representation. Today's map con-
tains an interaction process and the user controls the map creation process. Therefore,
the map is no longer just an ordinary representation which contains only static ele-
ments, but also allows us animation (Borisov, 2017).

Conclusion

Development of information technologies and geospatial sciences in general has led to new
ways of creating and using cartographic representations. Firstly, the advent of computers
significantly changed the technology of creating, displaying and using geographic maps.
And secondly, with the advent of the web environment, users can communicate and get the
latest data, and thus participate in the creation of their own cartographic representations.
At the same time, the standards and infrastructure of geospatial data represent the basic
conditions which facilitate the identification and easier access to data from different
sources from local, through national to global level.

As it has been emphasized in this paper, digital technologies have introduced signifi-
cant changes, both in the way they are created and, in the ways, maps are used. Many geo-
spatial data sets are increasingly available to a wider range of users, and cartographic rep-
resentations are becoming more dynamic and can be changed at the request by the user.
For these reasons, dynamics of creating cartographic works is faster and more precise, and
the content of the cartographic representations itself is more diverse.

In the current conditions of development, it is difficult to predict how cartographic
and, in general, processes in GIS technologies will continue, but the basic thing is that car-
tographic data have a digital form and can carry a larger number of attributes (more infor-
mation), regardless of the current development of technique and technology.

Based on past experiences, it appears that cartographers are significantly changing
their approach to the creation and organization of geospatial data. However, based on the
plans for development of geospatial data infrastructure and the advancement of technology,
it can be concluded that the current concept of cartography will be significantly changed.
The organization, distribution and maintenance of the spatial database, development of
GIS technologies, hardware, software, user education, etc. will be taken care of, while the
users themselves will create the visual content of the map and deal with various analyses.
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TEXHOJIOIOIKE IIPOMEHE M IHBUX0B YTHUIIAJ HA
JNHAMMUKY U CAAPKAJ KAPTOTPA®CKHUX ITPUKA3A

Cazkerak: Y pajy ce pa3MaTpa yTHIIj TEXHOJIOIIKUX IIPOMeHAa Ha Kaprorpadujy, 0THOCHO
Ha IMHAMUKY U caZipkaj kapTorpadckux npukasa. Ca 10jaBoM HOBHX TEXHOJIOTHja Meba ce
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3a KOMYHHKAIH]jy, JUCTPUOYLIH]jY U IIPUKAa3 reolpocTopHe cTBapHocTU. [lofanu o mpocTopy
y OUTATaIHOM (PaCTEPCKOM WM BEKTOPCKOM) OOJIMKY IOCTajy CBe BHIE aKTYeJIHU U
JIOCTYIIHH 3aWHTEPECOBAHUM KODHUCHHMIIMMA 3a IbHXOBY CBAKOJHEBHY yNOTpeOy.
Kaprorpadcku npukasu y Aurutaanoj GopMu HUCY 0OUYHU IpadpUUKO-TMKOBHU U3pa3u
WM BU3yeJu3allfje reolpoCcTopHe crBapHOCcTH, Beh mocexnyjy oapelene moreHmujasHe
moryhHOCTH WHTEepakKijyje, AUHAMUKE, aHUMAaI{je U MYJITHMEAUjaJIHOCTH y MPHUKA3y U
KOMYHUKAIIV] U.
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YBOa

HauwuH uspazie reorpadcKux Kapara ce KOHCTAaHTHO Meao, Off HACTaHKa IPBUX Kapara
HOMOhy YETKUIa U IIepraMeHTa, MaCOBHE IIPOU3BOAILE Kapara HOMOhy MEXaHUYKHUX
ypehaja 1 mrraMmapcKux mpeca, [ojaBe ONTHYKE TEXHOJIOTH]€e, HAPETKA ¥ (hOTO-XEMHU])CKO]
U eJIEKTPOHCKOj TEXHOJIOTHjH, 1A CBe /IO II0jaBe MHTepHeTa U 6a3a moxaraka. CaBpeMeHa
kaprorpaduja ce yHampehjyje 3ajenHo ca pasBojem HHPOpPMATHKE, KHUOEPHETHKE,
padyHapCcKUX U MepHUX ypehaja.

Ca mojaBoM HOBUX HHGPOPMAIMOHHUX U KOMYHHUKAIIMOHHMX TEXHOJIOTHja KOJIUYHHA
NIPUKYIUBEHUX IOZlaTaka O MPOCTOpy ce HemnpekugHo mnosehaBa. Ilopex OpojHHX
MoryhHOCTH IpHKa3a IPOCTOPHO-BPEMEHCKHX II0[jaTaka, BU3yeIHu3alyja JOINPUHOCH
sakuieM namhery M pa3yMeBamy [ojaTaka O IPOCTOPY. Busyesusaiuja mpoCTOpHUX
rmoziataka, ocuM moMohy KjIacidyHe U JUTUTAHE KapTe, CBE BUIIIE je IPUMEH/bUBA IIyTeM
vHTepHeTa U reoroprasia. Ha oBaj HauvH je ata MoryhHOCT KOPUCHUKY Zja cam Gpa BPCTY
¥ H3IJIes mojaraka of uHTepeca. CBe OBO je YCJIOBWJIO NPOMeEHY y HAuyWHy HU3paje U
TpUKa3a Kapre, ka0 U cBe BeheMm Opojy dyHKIHja Koje KapTa caapyku. Kaprorpadcku
TIpUKa3 caJila Hocu Behy KOJIW4YuHy WHGOpMAIHja, jep KapTe MpeACTaBsbajy CTBAPHOCT.
ITocao kaprorpada ce Mema ca HANPETKOM TEXHOJIOTHje KOja je YJYMHMIIA KapTe
MIPUCTYIAYHUJUM U 60Jbe aKypHUPAHUM.

TexHOJIONIKY Pa3B0j ¥ TPAH3UIIHje Yy KapTorpaduju Kog Hac

Ha pasBoj kaprorpadwuje y Cpbuju yrunasa cy OypHa HcCTOpHjcka 30WBama, Kao H
€KOHOMCKH U HOJUTHUYKH yotoBu. Kaprorpadceku u reorpadcku mojanut 0 CpPICKUM
3em/baMa, Kpajem 18. Beka jequHO cy ce MorauM Hahu y choucuma [PKBEHHX
BEJIMKOJIOCTOjHUKA. OCHUBAUYeM CpIICKe KapTorpaduje U HajaHAYajHUjUM KapTorpadom
cmaTtpa ce 3axapuje Credanosurh OpdenuH (1726-1785). OH je cacTaB/bao KapTe Ha OCHOBY
pyCKHX U HeMaukux u3sopa (JKuskosuh, 2012).

Kaprorpadwuja y Cpouju TOKOM 19. BeKa ce pa3BHjasia yIopeo ca IOCTENeHNM Pa3BojeM
npymrrBa. CpbHja y mMpBOj IOJIOBHHH 19. BeKa ce MpHKasdyje Ha reorpadckuM Kaprama
TIPBEHCTBEHO 3axBasbyjyhul ayCTpHjcKuM KapTorpaduma. Y mocIenmhoj YeTBPTUHU 19. BEKA,
CXOJIHO BOJHHM [OTpebama I7ie Cy ce BpIuwmia reorpadbceka ucrpaskusama Cpouje, outykom
cpruckor InaBHor Temepammraba 5. ¢ebpyapa 1876. romuHe OCHOBaHO je JIpyro
(Teorpadcko) omesmere ImaBHor Herepammnraba Cprcke Bojecke. HakoH Tora, 3axBasbyjyhu
COIICTBEHNM OPUTHHAJIHUM DaJIOBUMa, HACTaje HOBH IEPHOJ 3a CPICKY Kaprorpabujy u
MIPUKJbYUEIhe eBPOICKOj KapTorpaduju (Credanosuh, 2003).

HNako je xaptorpaduja Cpbuje y 20. BeKy 3Ha4UajHO HAMpeaoBasa 3axBasbyjyhu
ycmecuMa y HAayJHUM, CTPYYHUM, IPOH3BOJHUM U JIPYTUM IIOIJIEUMA, OHA Ce HUje
npHOIIDKIIA KapTorpaduju pa3BUjeHUX €BPOICKHMX 3eMaba. Pasjior je, mpe cBera,
VCJIOB/h€H HCTOPUjCKUM TpmWiInKama Tora moba. (Bemwuh, 2007). ¥ oBoM mmepuoay ca
[I0jaBOM PENpPOAYKIHjCKE TEXHUKE U INTaMIE jaBjba Ce eloXa KIacH4yHe (aHAJIOTHE)
kaprorpadwuje. OHa UM HAjAYKY UCTOPH]Y.

KapaxTepucrika aHAJIOTHUX KapaTa je a IOCTOoje Pa3InIuTH HHGOPMAIOHU HIUBOU
MpHKa3a, KOju ce MeljycoOHO Pas3jIuKy]jy, KaKo 110 pa3MepH, TAaKO U IO Caf[pIKajy IpHKa3a
momataka. Y Haiioj ciay0eHoj Kaprorpabuju je 3acTylUbeHa T3B. HHGpOpMaIHoHa
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MMUPaMU/Ia, WIN CTAHIap/IHA HUBOM KapTorpadCcKux MpuKasa Io/IaTaka O IPOCTOpPY, KOju
ce IyOJINKYjy U U3IJIEeajy, Kao mITo je To gato Ha (Ci. 1, y eHrieckoM Tekcery Figure 1).

Ha mpesacky y 21. Bek TexHOJIOTHja Kaprorpaduje je y ckjaaay ca yBolemeMm
caBpeMeHe KoMIIjyTepcke ornpeMe y CpOuju yBeJIUKO IpoMemeHa. Taza ce jaBibajy
MpUBaTHA W3/]aBAIlTBA ¥ CBE BUIIE MOTPe6a ¥ HHTEPECOBAHA 32 U3PALY PABTUYUTUX
Tunosa kapara (Bemwuh, 2007).

HoBuHe ce, IPBEHCTBEHO, OIVIE[Ajy Y METO/laMa IPUKYIUbakha, IPUKAa3a U aHAJIN3e
noznaraka o mpocropy (I'oBemapumia m Bopucos, 2011). Haume, mpepn kaprorpadcky
JIeJIaATHOCT TIOCTABJbEH je HOBH 33JIaTaK: 1a 0 00jeKTHMA U CTarmbIMa Ha 3eMJBIHO]j ITOBPIIU
1 00JIVKY BeHOT pesbeda cTBopH (OHJI IO/IaTaKa Y AUTUTAJIHOM OOJIUKY U /Ia Te IOATKe
OJIprKaBa M JIaje Ha PaCIIOJiararbe 3aMHTEPECOBAHIM KOPHUCHUITMMA — OBO Ha3MBaMo 6a3oM
noznaraka. Hacraje enoxa nururaine kaprorpaduje.

Paznuka u3Melly aHajlorHe M AWTHTaNHe Kaprorpaduje MOXKe Ce YOYWTH U Ha
puMepy BHGOPMAIHIOHOT HUBOA IeTAJFHOCTH. Y IUTUTAIHOj KapTorpadujy, 3a PasIuKy
071 aHAJIOTHOT 00JIMKa, IPOMeHA pa3Mepa ce MOXKe PeJIaTUBHO JIAKO MelaTH IoBehaBameM
WJIU CMaereM Pe30JIyIHje oAaTaka, OAHOCHO IPUKa3a.

Ha 0cHOBY TEXHOJIOIIKUX ¥ XPOHOJIOIIKUX IIPOMEHA y KapTorpaduju KoJ Hac, MOTy ce
3aIa3UTH TPU OCHOBHE eI0Xe U JIBa TPAaH3UI[MOHA teproza. IIpBa oCHOBHA TpaH3ULMja y
Hamoj cIyk0eHoj kaprorpaduju OZHOCH ce Ha Ipejia3 o7 aHAJIOTHE Ka JIUTHTAJIHO]
kaprorpaduju. ITomenytn norahjaj ce mecwo 1995. rofrHE MU3PAZOM IIPBE JUTUTATIHE
reorpadcke Kapre y pasmepu 1:1.000.000 (AI'’K1000) y BojHoreorpackoM HHCTUTYTY
(Bopwucos u ap., 2010).

Ca mojaBom auruTasHe KapTorpaduje U TEXHOJIOTHje IMOCTOjasIa je BeJIUKa Kejba U
CTAJTHY M3a30B 3a MPOHAIAKEEM U IIPUMEHOM HOBHX METO/A U TEXHUKA KapTorpadcKor
MpoIlecupama, OHOCHO Oprke M3pajie KapaTa U ca INTo aXXypHHUjuUM cazpskajem. OBakaB
M3a30B je U 1aJbe aKTyeJIaH, aJii ca IPYTaurjuM IPUCTYIIOM U TEXHOJIOTHjaMa KOje Merbajy
OCHOBHU KOHIeNT U drio3odbujy kaprorpaduje (Franges et al., 2002). Haume, cmamyje
ce mpodecroHanu3aM, OFHOCHO yduenihe crpy4ymaka Ha (uHaIHEH Kaprorpadceku
MIPOU3BO/I, 4 CBE BUILIE yTHUY PAYYHAPCKA TEXHUKA 1 HOBA KOPUCHUYKA PEIIEIha.

Pa3Boj 1 mpuMeHa pauyHapa y 00J1acTi HayKa 0 3eMJbHU ZIOBEO je /10 [I0jaBe ¥ HaCTaHKa
HOBUX JZedUHUIHMja U JUCHUIUIMHA, Mel)y KojuMa ce Moce0HO HCTHYY pPadyHAPCKU
mozap:kaHa kaprorpaduja (murutasiHa kaprorpaduja) m T'MIC. O6e karteropuje
IpollecHpama moziaraka Hamehy ce Kao HOBe TUCIIUIUINHE.

MehyTtum, pe mojase gurutasnte kaprorpaduje u [MC-a mocrojao je onpehenu pa3soj
pauyHapcke rpaduKe, Kao IOTpebe /1a ce 0IaKIIIa IPTAhe U ayTOMaTH3aIuja. Y IOYeTKy Cy
ce CBa TPU IIOMEHYTA IPaBIa Pa3BHjajia HE3aBHUCHO jeJIaH O7f IPYTOT, 1a 61 KacHIje IoYeTn
Jla ce mmocTeneHo npubsmkasajy (Ci. 2, y enrmeckom Tekery Figure 2.) (Bopucos, 2017).

Jpyra TpaHsuigja y kKapTorpaduju y cBeTy U KoJ HacTaje ca IPeJacKOM JTUTHTATHE
Ha web kaprorpacdujy. KoHuenT mpeseHTanuje ce Mema U CBE BHUIINE TE€OIPOCTOPHHUX
nHpOpManMja je J0CTyIIHO KOPUCHUIIMA y PeaTHOM BpeMeHy. OCUM MIPOAYKIIMje Kapara,
web kaprorpaduja ce 6GaBH W TexXHOJOTHjaMa JW3ajHUpamba, WMIUIEMEHTAIhje |
JuceMyHanuje kapata Ha Web-y. OHo mro Web xkaprorpadujy paszsaja on
TPaJIUIIMOHAJIHE, jeCTe BheHa ,,orpaHndeHocT” Ha Web, Kao Menujym.
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3a pasynuKy Of KJIACHYHe KapTe Koja IIPE/CTaB/hba AICTPAKLIM]y U CEJIEKIUjy
reorpad)cKe peayIHOCTH, IIPX YeMY Cy jaCHO U3PayKeHU IPOCTOPHU 06sunu u ofHock, Web
KapTa Moxke UMaTH 1 HoBe (yHkiuje. Web kaprte nocrajy Marepdejc 3a mpucTym Apyrum
reorpadckuM Uiy Hereorpad CKUM ITOIAMMA H IbHXO0B Ca/IPXKaj II0CTaje My ITHMEIH]jaJIaH.

Tunvuan Web kaprorpadcku moptan je npukaszan Ciaukom 3 (Ci1. 3, y eHIJIECKOM
tekcty Figure 3.). Ha cepBepckoj crpanu je Web cepsep, Web kaprorpadcku cepsep, 6aza
moziaTaka uiu ¢dajiaosu. Hajuenrhe cy cBe 0Be KOMIIOHEHTE Ha je[HOM padyyHapy, a MOTY
OuTH U Ha BUIIE pa3auunTHX pauyHapa (Kuwiubapaa u IIporuh, 2018).

CxomHo Kapakrepuctukama Web kaprorpadckux moprana aa omoryhyjy mpeHoc
BeJIMKeE KOJIMYMHE [TOo/IaTaKa 1 /Ia UMajy MOTYRHOCT /1a TOBe3yjy HAIITMOHAJIHE HHCTUTYIIH]E,
HaMmehy ce Kao pelreme 3a TPUCTYI W YIPaBJ/barbe IMPOCTOPHUM IOflallIMa Ha
HAIIMOHAJIHOM HHBOY. 3a JUCTPUOYIHjY, Ka0 U TPUKYIUbAIhE, OJIPIKABAE U UyBaIbe
MPOCTOPHUX TOAAaTaKa OJi HAIMOHAJIHOT 3Hauaja y Pemybsunm Cpbuju je 3amykeH
Peny6siuku reopercku 3aBoz (PT'3).

WuTerpucanu  cucreM  reonpocTopHuxX  nozaraka  HUITI (Hamumonasna
WHQpACTPYKTypa reompocTopHuX nozparaka) (eng. NSDI) omoryhyje aucrpubynujy
TeONPOCTOPHUX MOfAaTaka ImyTteM reomopTtania GeoSrbija (www.geosrbija.rs) (Cin. 4, y
enryieckoM Tekcry Figure 4.). Ilyrem reomoprasia KOPUCHUIA MOTY /1a MHAEHTUDUKY]Y U
MPHUCTYIIE TIPOCTOPHUM MH(pOpManyjama Ha cBeoOyxBaraH HauuH. ['eormopran omoryhyje
MIPHUCTYII CEPBHUCHMA U CETOBUMA METAI0/IaTaKa, Kao U peIJIes 3a ofipe)eHe MeTarnoaTke.
Ha oBaj HauuH mojany W3 PasJUYNTHX HW3BOPA U Ol PA3IMUMTUX BJIACHUKA CYy JIAKO
JIOCTYIIHU 3a TpodecHoHaHe KOPUCHHKe U 3a jaBHOCT (Jovanovi¢ u p., 2012). ¥
JIUTUTAIHOj KapTorpadHju MeTaIro/aIH €y J0JaTHH KOHTEKCTYaTHU IOAAIY KOjU OIUCY]Y
OCHOBHE TeOIIPOCTOPHE IToJjaTKe Ha kKapTu. OHU oborahyjy ocHOBHe mmosiaTke u oMoryhasajy
60spe pazyMeBame U yHoTpeOy kapTe. MeTamojay MoOry yKJ/bYYHBATH WH(MOpMaIUje o
WU3BOPY IO/IaTaKa, BpeMeHy CHUMAarba, TAYHOCTH, ayTOPCTBY U JPyruM aTpubyrmma. Ha
IpUMep, aK0 UMaMO KapTy Koja IpuKasyje reorpadcke mojaTke 0 pekama, MeTaroAany
MOTY caziprKkaBaTi HHOPMAIIHje O TOME KO je CAKYIIHO IOATKe, Ka/a Cy CHUMJbEHH, KaKBa
je TauHOCT noziataka uty. OBU IOZATHHU ITOIAIH TIOMAKy KOPHUCHUIIMMA /1a 60Jbe pasyMejy
KOHTEKCT U J1a IPaBIJIHO UHTEPIPETUPAjy [TOJATKe Ha KapTH.

OcHoBHe mpenHocT Web kapara y mopehemy ca [JocajalilbuM HPOH3BOJUMA
kaprorpadCcke JeJaTHOCTH Cy, Ipe CBera, IHbHXOBA JOCTYIHOCT, DPasHOBPCHOCT U
aKTyeJIHOCT caziprkaja. Takolje, HOBU KaprorpadCcKy MPUKAa3W IOCTajy MyJITHME/IH]aTHH
U XHUIepMeNUjaTHu (XUIepMeAjaTHu KapTorpadcki NpUKa3 je HaYWH IpeCcTaB/bamba
reorpadckux uHpopMaIuja Kopucrehn KOMOUHAIH]Y Pa3IMYUTAX MeZHja, Kao IITO CY
TEKCT, CJINKe, BUZEO, 3BYK U HHTEPAKTHUBHU ejleMeHTH. OBaj mpucrym omoryhasa
KOPHCHUIMA JIa UCTPAXKY]Y U Pa3yMejy IPOCTOPHE ITO/IaTKe Ha IUHAMUYAH U UHTYUTHBAH
Ha4YMH), T/ie ce mopen rpaduke, pororpaduje, aHuMaIMje, ayaJu0 WX BUAEO 3allKca,
TO/IallA CTPYKTYPUPAJY U OIHCYjy HEKUM O MeTa je3uka (y kapTorpaduju, MeTaje3uk ce
KOPHCTH 32 ONNCHBAaIbe, aHAIM3Upabe U CTaHAApAN3anujy uspasa, cuMboia U MeToza
KOjH ce IpUMeEmYjy Ha ManaMa. MeTraje3uk nmoMake Kaprorpadguma /ia jacCHO ¥ IPEIU3HO
npeHecy nadopmanuje kopucHunuMa Mana. OBO yKJbydyje IpaBiia 0 CUMOOINMa, 60ju,
mpormopIjaMa, 1 U3paju jieren e Ha kaptu) (Cartwright et al., 2007).

Ianac ce Behu 6poj Jby/I1 aKTUBHO YUYECTBY]j€ Y IIPOIieCy CTBaparba KapaTa. Taj mporec
je moryh mpe cBera 3axBasbyjyhu nHanperky Web-a u BesiukoMm 6pojy ammukanuja. Kao
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TOKa3aTesb KOJIUKO je HaIpeloBasia KapTorpaduja je Manupame Y PEaTHOM BpPEMEHY
nomohy Cloud Texnosoruje. OBa TexHo0ruja oMoryhyje KOpUCHUKY ia moMohy 610 Kor
ypehaja koju je moBe3aH Ha MHTEPHET IyTeM GHJI0 KOT web mperpakuBaya npuctynu [C
natdopMu U oMoryhy My mpersies caaprkaja U MHEPAaKIMjy ca MoHyheHuM mojaryMa.
Manupate y peaslHoM BpeMeHy omoryhaBa Besnku OpOj IIOrOHOCTH, Kao INTO je Ha
npumMep npahere TpaHcIoOpTa.

Pauynapcku mporpamu, kao mro ¢y Google Maps, Google Earth esentyanno u SAS
Planet 3Hawajuo cy mnpomeHwIn npucryn VHTepHeT Kaprupamy. Kao ocHOBa 3a
MPUKa3UBalbe IPOCTOPA KOPUCTE C€ CATEJIMTCKH CHUMIM, CHHUMIM U3 AaBHOHA,
XeJIMKOIITEPA U APOHA PA3IUIUTHX MPOCTOPHUX Pe30JIyIrja Koju y kombuHanuju ca T1C
mozanuMa omoryhaBajy KOpDHCHHUIIMMA TIPHKa3e W3 Pa3JIMIUTHX yIioBa. KopucHunu
Takol)e MOry Jla YHOCe W CBOje HOAATKe W y3 HU3 JIOJIATHUX ajlaTa MOTY Ja Kpeupajy
COIICTBEHE Malrle.

CramHu pasBoj aHAINTHKe Treorpadckor HWHGOPMAIMOHOI CHCTeMa oMoryhasa
KpeHupabe BeJINKOT Opoja TUIIOBA KapaTa Koprcrehu pasinuuTe TUIIOBe TozaTaka. Moryhe
TIpUMeHe MoJiepHe KapTorpaduje cy Beiuke, o1 ypOaHOT IJIAHUPakha, jaBHe 0e30eHOCTH,
ympaebatha KaTacrpodama, jaBHOr 00pa3oBarka, [0 Mamupama JaJeK0 W3BaH Hallle
manere. C 063UpoM Ha cBe Bullle MOTyhHOCTH IIPU Kperupamy Kapara, Koje Cy IMOocIeuna
yOp3aHOr TaXHOJIOIIKOT HATIPETKA, IIOTPEOHO je A2 KOPUCHHUITY TTOCeyjy ofipel)eHr HUBO
00pa3oBara 1 1a ce OHO yCMepaBa y MpaBIly HOBUX TEXHOJIOTH]ja Y CKJIZly ca CTaHJapAnMa
o6pasoBama EBporicke yHuje.

JeziHa o/1 MHUIIH)ATHBA, KOja Ce O/THOCH Ha YIIPaBJ/bathe IPOCTOPHUM IIO/JAINMA, a KOje
je mokpenysa EBporncka yauja 2007. ronuse je INSPIRE (INfrastructure for SPatial InfoR-
mation in Europe initiative) unurujatTusa. OBOM MHMIIM]jaTHBOM, KOja je HacTaja Kao
morpeba eKOJIONIKe MONIUTHKE, JAedUHNCAaHA Cy OCHOBHA MpaBUJja KOja Cy ycMepeHa Ka
ycrnocraBspay MHDpacTpykType npocTOpHEX Hozjataka. CBpxa HMHHI[MjaTHBE je Aa ce
o0jeziiHe KBAJINTETHU HPUKYIUBEHHM reorpad)cKy Mmopany Koju he YHHHUTH OCHOBY 3a
CTBapame XapMOHH30BaHE MPOCTOPHE CTPYKTYpe IO/IaTaka, Kao U pa3MeHa HCKyCTaBa
Kpo3 capasnwy u naptHepcrBo (https://geosrbija.rs).

Meropae npukasa u kopunrhema JUTHTATHHUX reorpad)cKux Kapara

JururanHe reorpadgcke KapTe MOTY ce IPHKAa3aTH HA /{BA OCHOBHA HAYMHA, OHOCHO, Y
pacTepckoM U BEKTOPCKOM dbopMarty. 3a pasIuKy 0J] BEKTOPCKUX KapaTa, r7ie ce rpaduku
IPHUKa3 CaCcTOjH Of] HU3a TayakKa, JINHUja, IIOJNTOHA ¥ MAaTEMATHUKUX KPUBUX KOj€ JIAKO
MOTY MeHaTH BeJINUNHY €3 IyOUTKa Ha KBAJIUTETY, pacTepcke (CKEHUPAHe) KapTe UMajy
CTPYKTYpY IHKCeJIa KOjU YHMHe /3 KapTorpadCKu NpuKa3 rybu Ha jacHONM U KOJIMIHHHI
campkaja. OHe cy OrpaHHYEHEe y CBOjUM KalalUTeTUMa, C THM IITO MOIYy UMAaTu
rexcrbUIHUN TPUKa3, OJHOCHO MOTY Ce PeJIATHBHO MaJlo IoBehaBaTH M CMarbUBATH.
JlpyruM peuriMa, CKeHUpaHe KapTe U3IJIeAajy Hajoosbe Kajia ce IPUKa3yjy WIU ITaAMIIajy
OPUTHHAJIHO] BEJIMYUHU (PACTEPCKE KapTe UMajy OTpaHUYEHha, aJIU MOTY OUTH [TOOOJBIIATH
y HEKHM Ofi TIporpama 3a LpTarbe IZe ce MOXKe moBehaTw pesostyijyja, KOHTPACHOCT,
OIIITPUHA ¥ TUME JOOUTH jacHuja 1 60Jba pacTepcka KapTa).

VBehatbeM WIH yMamemeM DPACTEpPCKUX IMPHKaza, uMaMo yTucak ysehama (uiu
yMamberba) MUKceIa KOju urHe /1a KapTrorpadCky MpHKa3 cajpskaja Tybu Ha jacHohH u
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KBaJIUTETy I1ogaTaka. Kosmmuuna u canpmaj ImogaTaka Ha CKEHHPaHUM KapTaMma IIPETXOJHO
je neduwHUCaHA U 3aBUCH O U3abpaHe pa3Mepe.

Melytum, CckeHWpaHe KapTe IIPEACTaB/bajy jeAaH Off HAajIOMUHAHTHUjUX
kaprorpadckux npukaza Ha Web-u. IloceOHO Cy MHTEpECAHTHE CTape U HEHOCTYIIHE
reorpadcCke KapTe Koje Ha Taj Ha4kH [T0CTajy A0CTyHe MHOruMa. Takole, mpu kopuihemwy
CKEHUPAHUX reorpadCKux Kapara MOTy ce IPUMeHUTH /iBe Merojie npukasa (Franges et al.,
2002). [IpBo, IPH CTATHYKOM KOHTHHYHUPaHOM yBehatsy KapTorpadCKu MPUKa3 JHHEAPHO
ce nosehasa, ayu caap:kaj ocraje ucru (Ci1. 5,y eHrieckom tekery Figure 5).

Kao apyro, mpu CTaTUYKOM JAMCKPETHU30BAHOM (IIOCTENIEHOM) IPHUKA3UBAaIKy HA
pacmosiaramby je cepuja KapaTa HCTOT MOZPYYja, ald CBaKa KpeWpaHa 3a Pa3IMIUTY
pasmepy (Cxn. 6, y enrsiekoMm tekcry Figure 6.). Ilpu mpomenu npukasza I'MIC codTsep
ayroMarcku Oupa HAjIpUKIATHU]y KapTy 3a TpakeHy pasmepy. OBa moryhHOCT mMa
BEJIUKY MPHUMEHY Kajla Ce »KeJTU MPUKA3aTU BUIIECIOJHA WJIM MYJITUTEMATCKa CTPYKTypa
rmojiaTaka, OZJHOCHO Kajia ce MpHKasyje cazpikaj y 3aBHCHOCTH Of] pa3Mepe U TeMaTHKe.
Jlakie, Koi OBe BpCTe CTAaTHYKUX IIPUKa3a IIOCTOjH MOTYRHOCT ITHPaMHIATHOT
MIPUKA3UBamka IPETXOJHO TeHEPAIMCAHOT U pas3MepHO JedHHUCAHOT KapTorpadckor
caapikaja (Franges et al., 2002).

3a pasiuKy oJ JUTUTAIHE HHTEepIIpeTalyje, BeKTopcka rpaduka 1a 61 6via morogHa
3a KOMIUIEKCHO KapTorpadCKo IIpoIecHpame Mopa OWTH M CTpyKTypupana. Camo
CTPYKTypHpame BEKTOPCKHX IojlaTaka 6a3upa ce Ha jeTHOCTABHUM (T€OMETPHjCKUM) U
CJI0KEHUM (TOTIOJIONIKUM) MOJIeTMa. Y KapTorpaduju, reOMETPHjCKH MOJIEJ MPEICTaBIha
OCHOBY 3a IIperBapame reorpadckux mnosjaraka y kaprorpadcke perpeseHTaIHje 0K
TOIIOJIOIIKY MOJIEJI IIPEJICTaBIba Bese n3Mel)y reorpadckux objexara Ha kapTu. Ilopes Tora,
IIOCTOjH MHTEPAKTHUBHA Be3a M3Mel)y pasMmepe IpHKasza M IOfaTaKa Cca PACIIOJIOKUBUM
cumbosniuma y Gubimorekama kaprorpadCcKux 3HakoBa. ThMe ce BeKTOpcka rpaduka
TpaHchOpMHUIIEe ayTOMATCKH Y o/iroBapajyhu kaprorpadcku mprukas, OJHOCHO Y CKIIJTy ca
u3abpanom pazmepom (Ci1. 7, y eHIyIeckoM Tekery Figure 7.).

Haxse, y AMHAMHYKOM IPHKA3UBaby HOCTOjH (yHKIMOHATHA (AMPEKTHA) Be3a
u3Mel)y n3bopa mozjaTaka v pazmMepe MPUKa3UBama, OJHOCHO, IITO je pa3Mepa KpyIHHja,
MpHKAa3yje ce ayTOMATCKY BUIIIE JleTasba U 00pHYTO. Takolje, BEKTOPCKHU ITOAIH MOTY JIAKO
Jla Memajy 00K U BeJTHYHHY 6e3 BeTMKOT TyOuTKa Ha KBasutety (loBesiapuia u bopucos,
2011). OHU Ce MOIY CeJIeKTOBATH, IIOMEPATH, MOJEJIOBATH WJIH KapTorpadcku Jabe
yobnuuaBati. Havme, JUHAMWYIKHA KapTOrpadCKU IPUKA3U IPEACTaBIbajy pe3yJITar
(rexcubwTHUjer n3bopa mojaraka 1o oApeleHnM pazmMepama, 3a PasIuKy Off CTATHIKUX
KapTorpadCKux IMpUKa3a.

O6IMKOBame U BU3yeIU3alllja KapTe 3aBUCH, IIPE CBETa, 07 HAUMHA NPEICTAaBbatba
reonpocropa. Kapakrepuctuuyne objekTe Ha Ty KOju uMajy oxpeheHo reorpadcko
IPOCTHPAbe, MOXKEMO ITIPEACTABUTH HA KAapTH HAa pasHe HauumHe. OCHOBY 3a IHHXOBO
HIpeJICTaBJ/bathe Ha KapTU Tpeba TPAXKUTHU Y BbUXOBOj] HAMEHHU, TEPUTOPHjU KapTUParbha, Kao
U pa3Mepu Kapre.

Ha reorpadckoj kapTu, 3a pa3iuky off CHUMAaKa, MOIITYje e MIPUHIIUIL: [ITO BasKHUje
- To youwsuBuje. To obaBesyje kaprorpada Ja MPWIArOQH JIMKOBHE €JIEeMEHTe KapTe
yuraoliry kapte (bopucos, 2017).
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Jla 61 ce reompocrop BHU3YeJIHO IPEACTABO HA KapTH Ha a/leKBaTaH HauuH,
TIEPHOANYHO, Ca Pa3BOjeM JIPYLITBA U U3TPaIbOM HOBUX o0jeKaTa, Z|0a3u JIo moTpebe 3a
I UXOBUM MPEZICTAB/HAEM Ha KapTH U 10 MPOMEHE Ccajp:Kaja KapTorpadCkor mpukasa.
Camum TM, TIOTPEOHO je U Kpenpary HoBe Kaprorpadcke 3uake koju he ucrahu BaskHOCT
THX objexara. Kao mpumMep HOBOHACTAINX KapTorpadCKUX 3HAKOBA je CMOOJT 32 BETPOIIapK
(kpeupan y B['M-y 3a kapTy pazmepa 1:250.000) (Ci1. 8, y enryieckom tekcry Figure 8.).

Kao mpumep 3HakoBa Kkoje Tpeba KpeHpaTH je 3HAK 3a COJApHY eJIEKTPaHy Koja
MpeZCTaB/ba HOBH HAUYMH IIPOU3BO/IHE €IEKTPUUYHE €HEpruje KOjU je CBe BHIIEe Yy
eKCIaH3uju. Y TPEHyTKy IIHcama pajia OTBOpeHa je Hajseha cosapHa esiekrpana ,Delasol”
y CpOuju Koja ce MPOCTHpe Ha 12,5 XeKTapa, a KOjy CBaKaKo Tpeba MPUKa3aTH Ha KapTH.

Caspemene moryhHocTH IpHKa3a y kaprorpaduju — aHuManuje,
reoBHU3yeJIU3anHja M MyJITHUMEIja

TexHWYKM pa3BOj M HOBM HAYMHU IIpe/iCTaBjparba reompocropa npaheHu cy
yHanpel)juBameM TEOPHjCKHX KOHIleIaTa W CXBaTama KapTorpadcke BHU3yelIH3aIyje
yBohemeM TepMuHa reopusyenmsanuja (Kraak M. J. & Ormeling F. J, 2001).
sleoBu3yenuzanyja ce MoxXe AedHHHCATH Kao MeTOZ, W IPHUCTYIl BU3yeIU3alHje
reorpadCKUX IOflaTaka, y IWby HCTpaKHMBama oOpasara, TeHephcama XHUIIOoTe3a,
TIperno3HaBama Be3a u uaeHtudukanyje rpesziosa” (MacEachren, 1995).

Po Cartwright ca xoayTopuma (2007), 10ojaBsbyjy ce CBe BHIIIE HOBUX MOTYNHOCTH Y
kaprorpadCKOM MPUKa3WBaly IMpocropa. HapouwTte MpeIHOCTH CHCTeMa 3a IPHUKA3
[07IaTaKa O MPOCTOPY €y ¥ KOpUCHUYKOM uHTep(dejcy. OBaKBU CUCTEMHU Cy UHTYHTUBHH U
MPero3HAT/PUBU KOPHUCHUKY KOjH MMa Ofipel)eHy IPEe/ICTaBy reonpOCTOPHE CTBAPHOCTH.
Jezan o7 HauWHA jecre aHUMHpPAHW KapTorpadCKU NPHUKA3 BUIIE PACTEPCKUX WIH
BEKTOPCKHUX CJIMKA KAO0 jefiHe, IIpu YeMy ce e HHHIIe BDEMEHCKH IIEPHO/] [10jaB/bUBAHA
CJIMKE, OTHOCHO CEKBEHI[H NMpHKaza. I[[puMeHa oBe BPCTe aHUMAlMja MOJKe Ce BUAETH Ha
MHOTHM CajTOBHMA, HA IIPUMep, HA OHMMA Koju ce 0aBe pPerucrpoBameM U mnpahemem
BpeMeHCKUX npwinka. imajyhu y Bumy onpeliene Bpcre mpoMeHa, Moryhe cy u ogpehete
BpcTe Kaprorpadckux aHUMaIdja Koje penpeseHTyjy (Cartwright et al., 2007):

- Crarmbe U IPOMEHe Koje ce O/IBHjajy KPo3 BpeMe, Tj., XPOHOJIOIIKH;
- Crarmbe U IpOMeHe Ha jeHO] JloKaluju (06jeKTy), aiu ©3MeHOM aTpubyTa objexarta 1
- IIpoMeHe mostozKaja (JI0KaIfyje), OTHOCHO KpeTame Y IPOCTOopY.

Kox anmmanmja kaprorpadcKux MpHKaza HCTOT IOApYyYja, ajad ca IMIPOMEHOM
aTpubyra, y B3aBHCHOCTH Of 33JIaTUX IlapaMeTapa (Ha NpUMep, IPOMeHa TYCTHHE
CTAaHOBHMIITBA, WIX IPUPAIITA] Y 0pe)eHOM Iepuozy), 1obuja ce HOBU Kaprorpadcku
npuka3 ucte yokanuje (Cia. 9, y enrieckoMm Ttekcry Figure 9.). /lakie, KoJ oBe BpCTe
aHMMallFja MPOCTOPHA KOMITOHEHTA je GUKCHPaHa, 0K ce aTpubytu Memajy (Cartwright
et al.,, 2007). AHnManyja Kaprorpadckor npukasa MojaTaka OJBHMja ce KpO3 IIpoliece
n3bopa, GuiITpupama, TeHepaucama, JU3ajHUparba U BU3yeIu3alldje IojaTaka y
KOHKPETHOM TreorpadcKoM OKpY»Kemy, U CUCTEMY M3abpaHuX objexara.

Takohe, Tpeba mMaTu y BHAY U aHHMaUWjy KOJ KOje Ce IpPUKa3yje BHUPTYeIHO
ImoMeparbe U KpeTare y mpoctopy. [IpoMeHa mosoxkaja Koz OBOT THIIA KapTOrpadCcKux
aHUMAI[{ja IIOCTIDKE ce KOpUIITheheM BUEO 3aIINCa, 0K Cy aTpUOYT u BpeMe hUKCUPaHH.
VIHTEpaKTUBHOCT ce 0OWja IyTeM 3aycTaBjbarba Ha OZIpel)eHOj CeKBEHIM BUEO 3aluca,
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ppahama yHaszaz, win mpebaluBaibe yHAIpel Y OAHOCY Ha Tekyhy cekBeHIy. MHore
KpenpaHe aHuUMaluje aajy MoryhHoct ciaobomHor mszbopa Kperarba KpPO3 OTBOPEHHU
BUPTYyaJIHU CBET, OJTHOCHO NPHUOJIMIKaBabe WIH yAa/baBalkhe HEKOM 00jeKTy, Kao IITO je
npukazaso Ha Ci1. 10, y eHrjieckoM tekcery Figure 10.

AHuManuje cy mocrajie TPeHIOBY y KapTorpaduju 1 OHe OMOryhyjy KOPHCHUKY IPErJiest
cajprkaja, reorpadckrx MHGOpMALMjA, WIN OHO IITO je MoceOHO BRKHO jecTe Za oMOoryhyjy
Tpervies] IPOMEeHa CafipyKaja TeOIPOCTOPHE CTBAPHOCTH KPO3 BPeMe KN BUPTYETHO KPETAhe
mpocropy. Kaprorpadcke aHuMaiwe Cy, OCUM TOra, CaAp)KajHUje W JUHAMUYHFjE O]
VHTEPAKTUBHUX Kaprorpadckux mnpukaza (Cartwright et al, 2007). Ha mpumep,
MeTeOpOJIOIIKe KapTe Memajy Ce CBaKMX HEKOIMKO caTh. Takolje, KODHCHHK KapTe HYje BHIIe
OTpaHIYEH Ha CaMo jeJIaH ,,ITOmIe]] KOj! Hy/I! KJIACHYaH IIpHUMep, Beh ce MOry UCIpobaTy pasHe
aJITepHATHBE MPUKAa3a KOjU MOTY /1a CTBOPE KOMIUIETHHjY CJIMKY OKOJIMHE, CTAarba H IIPOLeca.
Trve ce kaprorpadcky Iozany IMpe3eHTyjy Ha PasHOBPCHUJU U e(pHKACHIMjU HAYVH, OJHOCHO
Mory ce rpocsiehrpaty BeheM 6pOjy 3aMHTEPECOBAHUX JBY/IH.

CaBpemMeHH TOKOBHU U3pazie Kapara oMoryhaBajy YWH CIO3HAje, OTHOCHO CTBaparba
MEHTAJIHE CJIUKE IIPOCTOPA KOjU Ce UCTPaKyje.

Teorpadcka Busyenusanyja koja ce ¢GoKycupa Ha BHU3YeIH3al[Hjy I€OHPOCTOPHHX
mojiaTaka MOKe Cce KOPUCTHTH y cBuUM (azama pemraBarma mnpobisiema y reorpadCckoj
aHAIN3M — O] PA3BUTKA HHUIMjasIHe XUIIOTe3e, /10 CTHIakha HOBHUX Ca3HAMa, aHAJIN3E,
mpe3eHTaNMje U eBatyanuje. ['eoBusyenn3aiyja, akie, He MOoJpa3yMeBa caMo Pa3Boj
TEOPHUjCKUX TMPHUCTYIIA, ajlaTa ¥ METOAA 3a BU3yeJNu3alujy IPOCTOPHHX IoflaTaka, Beh
obyxBaTa W pasyMeBale HAauWHAa HAa KOju ce ofpeljeHH ajaTH U MEeTO/le KOPHUCTE Y
dopmynucamy xumnoresa, youaBamy obpasana, CTUIAKY 3HAA U OJIAKIIABAGY MPOIeca
nmoHoterma omyka (Buckley et all, 2000). Cxahena Ha oBaj HauMH, reOBU3yeIU3aIlAja y3
momoh Jla/bUHCKe JieTeknuje, reorpadcknx wunHbopManuonux cucrema, GPS-a,
KoMmjyrepcke rpaduke, aHUMAaIUje, CHUMYyJIallkje, MYJITHUMEIUjaTHOT TIPHUCTyIa U
BUPTY€JIHE CTBapHOCTH oMoryhaBa HOBe HayHMHE MPE/CTaB/halba TeOMPOCTOPHUX
moziataka, uaeHTU()UKOBabe ofipeljeHnx mpolieca U TPEeHZO0BA Y IPOCTOPY, T€ EHHXOBOT
6osber pasymeBama (Toruh u Biarojesuh, 2010).

JluHaMu4aH pa3BOj TEXHOJIOTHja U AIUIMKAIMja YCJIOBUO je KOHCTAHTHO MeHarbe
npuKaza reoBusyenusanuje. Takole, monuio je mo moBehanor 6Gpoja wmHbOpManuja u
mojlaTaka O MPOCTOPY Ha OCHOBY KOjux cy uspahene kapre. Kapra ce maHac Moxke
[MOCMATPATH KAao MPHUCTYIHU HHTepbeEjc BEJUKOM OPOjy TeOlPOCTOPHUX IMOATAKA, V3
TPa/IUIIMOHAIIHY YJIOTY Me/IMja 3a IPE3eHTAIIH]y.

VCII0B/bEH HANpPEeTKOM 4YyBama JAUTHTAIHUX II0/laTaka U HHTEpPHETa, YJIazak
kaprorpaduje y epy MyJITHUMeZMja AOTOAHO ce CPEAMHOM 1980-UX U IOYETKOM 1990-UX
roguHa. MysTHMezVja aHac, YIPKOC CIIOPOM HAIpPeTKy y Kaprorpaduju, IpezcTaBiba
jenaH o HajMohHUjUX ofTMKa HHGOpPMaIoHe TexHosioruje. HoBa peliemha Ha 0BOM IOJbY
YCIOBUJIA CY aTPAaKTHBAaH IPHKA3 KOMOWHAIIMJOM CJIMKE, CTAaTHCTHKE, TEKCTa, 3BYKa,
rpaduke, kapte u ToMe cauaHo (C. 11, y eHrsieckoM tekery Figure 11.).

MynTtuMenuju, 3anpaBo, MPeCTaB/bajy HHTEPAKIIH]Y BHUIIlE BPCTa Me/Hja MOApIKAHe
pauyHapoM, TaKo /ia ce Moxke pehu 1a ¢y nHpopMaIoHe TEXHOJIOTHjE ajlaT MyJITUMEH])E,
anu u iuxoB Menuj (Bopucos, 2017).
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Pa3Boj cucrema 3a IPHUKyIUbalbe mojaTaka, [ IC-a, kao 1 mpocTopHUX 6aza omoryhyje
HOBY JHUMEH3W]y BU3yeJHM3alldje TeonpocTopHux mojaraka. Ca cratuukux 2]1,
nuHaMuakux 2/1, 2,5/1 mpenasu ce Ha 3/] kapre. HajHOBUjU Hampesak y TEXHOJIOTHjU U3
obsacTH BUByesM3anyje CBAKAKO je TeXHOJIOTHja BUPTYeJHe U IIPOIINpPEHe PeaTHOCTH,
KpO3 Koje je moryhe 7i0’KUBeTH MPOCTOPHE IMOAAaTKe Ha cacBUM pyraunju HaunH (Ci1. 12,y
eHrJieckoM Tekcry Figure 12.).

Bupryesnty peasrsoct, VR (eng. virtual reality) moxkemo Hajimakire aeduHrcaTi Kao
KOMIIJyTEPCKY TeHepucaHo Mainratbe. OHa omoryhyje MaHUOyJIanujy BUPTYEJTHUM
TIpeZMETHMA Y PEATHOM OKpYKemy. Ca pa3BojeM TEXHOJIOTHje Y OBOj 00JIACTU CBE TEXKeE je
PAa3JIMKOBATH JAWTUTAIHO OKPY:Keme o7 crBapHoctd. OHA je NpUMEH/bMBA Y Pa3HUM
CEerMeHTHMa KUBOTA, Ka0 IIITO Cy: YMETHOCT, MEAUIMHA, apXUTEKTypa, 00yKa y BOjCIU U
1p. (https://www.edutelevision.com).

CarnenaBarbeM NIpOMeHa y KapTorpaduju Koje Cy YCIOB/bEHEe TEXHOJIOUIKIM
HOBHHAMa, MOXKe Ce 3aKJbYIHTH /I C€ OHA KOHCTAHTHO Meha U /1A j€ HEOIIXOHO IIPOMEHUTH
U Heke ycTasbeHe Jeduauiyje. Ha mpumep, mojam kapre 6u Tpebasio peeduHICATH 2 ce
OIHOCHM W Ha UHTEpAaKTUBHU Kaprorpadcku Npuka3s. /laHaiima kapTa cafp:ku IpoIiec
HMHTEPAKIIV]je 1 KOPHUCHUK je Taj KOjH KOHTPOJIUIIIE TPOIleC M3pajie KapTe. Jlakiie, KapTa BUIIE
HUje caMO oOWYaH IPHKa3 KOjU CAAPXKH CaMO CTaTHUKe eyleMeHTe, Beh omoryhasa u
anumanyjy (bopucos, 2017).

3ax/pyuak

Pa3Boj MHGOPMAIMOHIX TEXHOJIOTHja M YOIIITEe HAyKa O IPOCTOPY YCJIOBIJIO je HOBE
HauvHe u3pajse U Kopuuihema kaprorpadckux mnpukaza. IIpBo, mojaBa padyHapa
“3MeHWIa je GUTHO TEXHOJIOTH]y U3pajie, IprKasa u kopuihema reorpadcekux kapara. U
JIPYTO, TI0jaBOM Web OKpy:Kerha KOPUCHUIIM MOTY KOMYHHUIIMPATH U T0OHjaTH HajHOBUje
[OZIaTKE, & TUME M CAMH YUYeCTBOBATH y KPEHUPAmy COICTBEHHUX KapTorpadckx mpukasa.
ITpu ToMe, cranapAu 1 HHPPACTPYKTypa MOZiaTaKa O MPOCTOPY MPE/CTAB/bajy OCHOBHE
YCJIOBe KOjU OJIAKINABajy WAeHTH(MDUKALN]Y 1 JIAKIIH IPUCTYII O/[AllMa U3 Pa3TUUUTHX
M3BOPA Off JIOKATTHOT, IPEKO HAI[HOHAJIHOT /10 [JI00ATHOT HUBOA.

Kao mro je mcTakHYTO OBUM DaJioM, JAUTHTAJIHE TEXHOJIOTHje YHeJIe Cy 3HadajHe
IMpoMeHe, KaKo y HAUKMHY Ha KOje HacTajy, Tako U y HAaUMHUMA KopuInhema Kkapara. MHOru
CKYIIOBH IIOZIaTaKa O IIPOCTOPY CYy CBE BHINIE JOCTYIIHU LIMPEM KpPYry KODHCHHKA, a
KapTorpad)CKu IPUKA3U MOCTAjy AUHAMUYIHUJU U MOTY C€ MEhAaTU Ha 3aXTEB KOPUCHUKA.
U3 Tux passiora, AMHAMUKA U3pajie KapTorpadCcKux fiesa je 6p:ka U mpenusHuja, a caMm
cazipKaj Kaprorpa@cKux MprUKa3a pa3HOBPCHU]H.

VY cajamsuM yeJI0BUMA pasBoja TELIKO je IPeIBUJETH Kako he kaprorpadcku u,
yomiute, npouecu y I'IC TexHoNOrHjaMa fjasbe TehH, aIi OCHOBHO je TO Jia KapTorpadcku
mojlalli MMajy [OUTHTaIHYy ¢GopMy M MOry Hocutd Behm Opoj atpubyra (BuIle
uHbopManuja), 6e3 063rpa Ha TPEHYTHU PA3BOj TEXHUKE U TEXHOJIOTH]E.

Ha ocHOBY [mocafamimux HCKyCTaBa NpoM3ias3u ja Kaprorpabu OUTHO Mermbajy
MPUCTYI O KPEWpamwy M OpraHu3alHju mozaTtaka o mpoctopy. Mehyrum, Ha ocHOBY
IJIAHOBA Pa3Boja MHPPACTPYKType MOAATAKA O IIPOCTOPY U HAIIPETKA TEXHOJIOTH]E, 10IA3H
ce 10 3aKJbyYKa JIa ce KOHIIENT KapTrorpaduje KOHTUHyaIHO Mewma. Boguhe ce pauyHa o
OpraHu3aIUju, AUCTPUOYIIUJH U Ofp:KaBamy 06asza IoAaraka O ImpocTopy, paseojy I'MC
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TEXHOJIOTH]ja, XapZBepa, copTBepa, eAyKaIiji KOPUCHHUKA UT/., 0K e KOPUCHUIIA CaMU
KpeupaTy BU3YeJIHU Ca/IpKaj KapTe 1 0aBUTH ce pa3HUM aHaIM3aMa.

Cyko0 uHTepeca: AyTopH U3jaBbyjy la HeMa cykoba HHTepeca.

Hamomena wuspaBauya: Cpricko reorpadCKO JIPYIITBO OCTaje HEYTPAJIHO IO IHUTAIbY
jypucavkiyje y 06jaBJbeHIM ManaMa M HHCTUTYIIHOHAJTHUM Be3aMa.
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