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Abstract: By the use of digital cartographic visualization, a wide range of relevant data
can be systematically integrated, presented and analyzed. In particular, this refers to the
connection between thematic and topographic maps and their application in the study of
the environment. The specific purpose of the map implies that in certain situations there
is no clear difference between the thematic and topographic maps, that is, there is no clear
boundary between the thematic and the topographic content of the representation. The
paper points to the importance of modeling geoenvironmental data (topographic and
thematic) for different scientific and practical research needs. Bearing in mind the global
size of orienteering, the heterogeneity of the geoenvironment in which competitions and
ways of orientation are organized, it is necessary to standardize this topic at the
international level. The conducted experiment of cartographic modeling in the
orienteering function has examined the possibilities of application of topographic
inventory methods of geoenvironment for this purpose, the importance of using GPS
devices for collecting geoenvironmental data and CAD software for cartographic
visualization of the issues in question.
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Introduction

Modern information and communication technologies in cartography enable efficient
modeling and presentation of geodata. Technical and technological innovations expand
the cartographic environment and lead to the expansion of cartographic representations.
The potentials of digital, interactive, cartography graphics provide a wide possibility of
customizing the presentation of geoenvironmental content to the needs of users. By
modeling geoenvironmental data (topographic and thematic), for different scientific and
practical research needs, graphical and numerical information have been obtained of
importance for complex geoenvironmental research.

The process of researching and discovering geoenvironmental content using the
cartographic method includes modeling and interpretation - obtaining information on
true reality (Sretenovi¢, 2014). Cartographic models most clearly present data on the
location and environmental relationship of the components of the geoenvironmental
content.

The thematic diversity and complexity of representations of different data structures
condition the application of various techniques of cartographic visualization. Digital
technology enables new dimensions of geodata analysis and new ways of visualizing these
data. By applying various techniques of cartographic presentation, it is possible to
connect topographic and thematic geodata (Jovanovié, 2017). Buckley et al. (2004) point
out that by linking topographic characteristics with functionally related phenomena and
geoenvironmental processes of a certain thematic content, it is possible to obtain a
realistic representation of the topographic variation of the landscape.

Visualization of geodata

Map as the primary source of geoinformation is necessary in the study of geoenviron-
ment. Using digital techniques, cartographic visualization forms allow for better effects of
expression and interpretation of geoenvironmental components (appearance and
content). A more realistic visual representation of geoenvironmental data makes it more
effective in different contexts. Obtaining information on topographical and thematical
features of the phenomena and processes of geoenvironment is becoming an increasingly
standard way of simulating reality. A wide range of relevant data can be systematically
integrated, presented and analyzed with digital cartographic visualization. In particular,
this refers to the connection of thematic and topographic maps through their application
in the study of the environment.

Thematic maps are characterized by the diversity of the content (themes) they
present, the application of specific, customized cartographic methods for each theme and
the diversity of purposes. The representation subject on the thematic maps can be real
and/or abstract content, as opposed to topographic maps, which give representation of a
real - concrete content. Topographic map is a detailed and precise two-dimensional
representation of natural and anthropogenic phenomena and their characteristics on the
surface of the Earth. The presentation of geographic content is precisely defined on
topographic maps (Jovanovi¢, 2017).

The specific purpose of the map implies that in certain situations there is no clear
difference between the thematic and topographic maps, that is, there is no clear
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boundary between the thematic and the topographic content of the representation. The
thematic maps, in addition to thematic information, can also provide topographic
information to some extent. But this information serves as an environmental framework
in which the distribution of a particular geographic component is represented, or a
structural link between several characteristics (e.g. tourist, military, traffic and other
maps). Topographic maps are predominantly oriented towards defining the position and
"description” of the features of the geoobjects, and in literal sense topographic objects
represents one "theme" (Jovanovic¢, 2017).

The needs of the society for the visualization of geodata have influenced the growing
importance of thematic cartography. Mapping of the content, structural and functional
characteristics of the environment has a great theoretical and practical importance in all
spheres of human activities and activities related to the environment. Visual
identification of the environment with topographic and thematic maps is related to the
specific needs of man, starting with science, defense systems, security and protection,
through economic activity, to culture, sports and recreation.

GPS technology in modeling geoenvironment

Cartographic modeling is today based on modern techniques and methods of digital
cartography, remote detection and visualization in the GPS/GIS/CAD environment. In
the domain of production and updating of topographic maps, the most up-to-date
geoinformation solutions are widely applied (Regodi¢, 2010; Tadié et al., 2010), while the
development of thematic maps has its specificities with respect to the purpose.
Topographic maps and plans, thematic maps in their entirety or with reduced content, in
analogue or digital form are used as a basis depending on the purpose of the map. The
basis should contain certain topographic information to which it is applied, i.e. thematic
information that is added up. For the purpose of saving in fieldwork, and in order to
supplement and update the contents of the topographic basis, the products of remote
detection are used obtained using sensors (photographic cameras, multispectral scanners
and radars) and they are placed on terrestrial, aerospace and cosmic platforms,
commercial or free use (Ili¢ et al., 2009, Milojkovi¢, 2015; Contreras, 2016; Potié et al.,
2017).

Modeling the map content also requires the fieldwork, by which the
geoenvironmental data are collected and which cannot be obtained from the existing
cartographic sources. Depending on the projected accuracy, for the primary collection of
geoenvironmental data in the field, positioning and navigation devices are used in the
operating environment of the Global Navigation Satellite System (GNSS devices or GPS
devices), of different range of submetric accuracy of the engineering level of application
and GPS devices of accuracy from 2 to 5 m - consumer GPS technology.

Top GNSS devices receive and process a full range of GNSS signals from different
satellite systems: GPS Li, LiC, L2 + L2C, L, GLONASS LiC, LiP, L2C, L2P L3,
GALILEO Giove A, Giove B, E1, E5a, Esb, COMPASS B1, B2, B3 and others. This enables
them to measure the maximum accuracy of the millimeter level with special methods of
operation. The regime of precise application of GPS devices in the national framework
requires the receipt of differential real-time correction from geostationary satellites
(SBAS correction) and from the AGROS GPS network, which can be used for
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compensation throughout the territory of Serbia. Data in RTK, RTCM and other formats
can be obtained in real time, or in RINEX format for postprocessing of data that is
registered as "raw" - for activities in which correction is not needed immediately, at the
moment of measurement. A regular mobile phone and a GPRS connection are used as a
communication medium.

In geosciences, GPS devices for mobile mapping are especially applicable, that is, for
massive gathering of geoenvironmental data in the GIS environment. In doing so, the
GPS receiver registers the position data, while the user enters the attribute data
according to the predefined structure of the user system. Thanks to the large memory and
power of the processor, the most advanced GPS devices show scanned maps and plans,
air and satellite photos without any effort, which represent a quality basis for various GIS
projects, or already ready vector GIS layers, or directly imported GIS layers from the
Internet Map server, such as ArcGIS server or OpenGIS. Also, GPS devices that are
coupled with various sensors can be used (altimetric scanners, digital thermometers, gas
analyzers, magnetomers, spectrum analyzers, water, air, soil, water-level sensors, such as
echosoners, etc.) and/or laser rangeometers are used, including the mapping of details in
dangerous and inaccessible parts of the geoenvironment.

When high toponometry accuracy is not required, and when there are no options for
using the abovementioned devices, which are very expensive, GPS devices from a variety
of consumer GPS technologies are used for positioning, navigation, performance
measurement and automatic tracking. Such devices incorporate technological solutions
for navigation support such as ABC sensors (altitude, barometer and compass) for
estimating the direction of movement. If the user moves on foot, it is possible to use
advanced track log, tracking the fall and rise, determining the direction of movement
with three-axis electronic compass adjustable to the slope, and there are also smart
intelligence technologies via wireless communications over mobile phones (weather
forecast, telephone conversations and SOS messages via satellite, location sharing,
emailing, billing, music listening).

If a user drives a vehicle, there are software tools for autonavigation. Visualization of
the position is obtained on routable maps, and besides the name of streets and house
numbers (only for settlements), a large number of additional information appears on the
side, such as speed limit, current speed, estimated time of arrival to points of interest and
many other possibilities (route planning according to vehicle performance, photo-
representation of crossovers, overpasses, underpasses, crossings, voice guidance and
traffic arrows of accented colours pointing to the next turn or exit).

The trends in the development of GPS technology are in the direction of their
increasing integration with remote detection technologies and GIS technologies
(Contreras et al., 2016), as well as with mobile communication technologies - smart
phones (Yun et al., 2018).

Method of topographic inventory of geoenvironment

The method of topographic inventory of geoenvironment involves observing the territory
of mapping for specific needs, recognition, experienced generalization and reambulation
of the selected topographic basis with the help of a GPS field computer and using a
topographic key of specific purpose characters, then creating georeferenced photos and
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collecting quantitative and qualitative data on objects of special importance for the
treated issues in the GIS environment (Milojkovié, 2005). In a wider sense, topographic
inventory is one of the techniques of a topographic method in the research of
geoenvironment for the treated purpose (Milojkovié, 1996).

If it is a question of new and insufficiently explored issues for which there is no
standardized topographic key of specific purpose signs, it is approaching to the research
using the techniques for empirical data collection that should give the answer to "what
and how much" data on the geoenvironment are needed for the intended purpose. After
processing and analyzing the obtained results, it is necessary to investigate "how" to
design an appropriate topographic key for the need of specific purpose maps. For the
stated purpose, the method of signatures, that is, semiomethod is used, which creates the
topographic key. The key design is done with the support of the existing topographic keys
of the conditional signs in our country and in the world, while researching which signs
would be intended to be supplemented, which would be taken over and which would be
constructed with the necessary design and dimensioning (Milojkovié, 2005).

Orienteering map - concept and significance

Orienteering is a sport discipline spread all over the world, in which competitors with the
help of a map and compass compete in the skill of orientation in an unknown
environment. The task of the competitors in orienteering is to overcome the track drawn
on the map for the shortest time, and at the same time, find the specified number of
checkpoints set in the geoenvironment by the given order (Milojkovié et al., 2012). This
means that orienteering is in the first place directed by reading of the map.

From the point of view of the competitors in orienteering, a detailed and legible map
is a reliable guide for choosing a variant of movement towards the given checkpoint and
allows them to orientate in the chosen direction in accordance with their orientation skill
and psycho-physical abilities. On the contrary, skill in choosing, fast and safe movement
on the track loses meaning if the orienteering map does not give the actual picture of the
terrain or is incorrect, obsolete or poorly legible. The accurate map is therefore necessary
for the choice of the variant of the movement. Ideally, no competitor should gain the
advantage or feel a loss due to an error on the map. Therefore, the requirements that
should be fulfilled by the orienteering map should provide an adequate choice of content,
geographical fidelity and toponometric accuracy of selected details and required legibility
(Zentai, 2011).

Orienteering map is a type of a thematic map of a large scale made according to the
International Standards of Orienteering Sports and according to the intended purpose.
The orienteering map should provide such a level of legibility and transparency of the
cartographic content that enables detection of important characteristics and details that
can influence the selection of the direction of movement, i.e., safe and quick solving of
the various orienteering tasks in motion (Rulebook, 2007).

As such, the orienteering map must have a cognitive-communication function that is
conditioned by the way of cartographic form of expression. The choice of means of
cartographic expression in the orienteering map has defined its functionality and
aesthetics, which is inseparably linked with the mathematical and geographic
components. In orienteering maps, a special standard of colours and rasters is applied,
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which allows a logically coordinated compositional harmony to represent the elements of
the map content. This standard allows differentiation of the visual perception of the
elements of the map content by their meaning (Jovanovié & Zivkovi¢, 2005). The
application of colours in combination with specific purpose topographic signs as
information carriers is based on an obvious understanding of the essence, distribution,
character, interconnection and interdependence of mapped objects.

Cartographic modeling of orienteering maps has a number of specifics such as: size
(1:4,000 to 1:15,000), equidistance (2, 2.5 and 5 m), special micro details in the relief of
the land (depression, hole, ditch, pile of earth, rocky ground, uneven- bumpy terrain)
(Fig. 1.), obstacles that can influence the choice of the variant of movement to the
checkpoint (black thick lines show objects that cannot or should not be crossed - cliffs,
high walls and fences), specific hydrographic objects (waterhole, manhole, hydrant,
drinking fountain, fountain), detailed representation of phenomenal forms of vegetation
(a passable forest represented in white, a slow-motion forest, represented by shades of
green, and a non-forest land represented by shades of yellow), a network of roads and
tracks and other specific line objects (rail, power line, cut, fence, boundary of
phenomenal forms of vegetation), private estates, banned zones, dangerous areas,
passages and underground objects, stairs and other.

Fig. 1. Visualization of microdetails in the relief of the land on the orienteering map

Cartographic modeling of orienteering maps requires an accurate, unambiguous and
uniform - consistent representation of the selected elements of the mapped geoenviron-
mental content and strict application of the international standards for orienteering
maps (minimum dimensions of objects determined for normal legibility in motion and
daylight, the smallest distance between mapped objects - 0.15 to 0.40 mm, colour and
raster selection, map format - A4 to A3, CMYK or offset-colour printing on waterproof
paper). Also, generalization rules must be respected such as: selection of details -
selection of important details according to the needs of competitors, simplification of line
and contour representation, reduction - omission of objects that are not important for
competitors, etc.
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Legibility and lightness in the interpretation of the orienteering map are achieved by
cartographic generalization. The generalization determines which details and with what
features will be represented on the map (from the aspect of relevance to the competitor
and from the aspect of the relationship with other details). After that, it is necessary to
introduce the minimum dimensions of mapped objects and their details. The
generalization essentially affects the legibility of the map, and for this purpose,
techniques of simplification, displacement, and exaggeration are used.

The accuracy of the orienteering map depends on the accuracy of the measurement
(obtained by manual busol, GPS device, laser rangefinder, stepping or other type of
distance measurement), the quality of the topographic basis and the accuracy of the
drawing (manual or computer drawing). Angles accuracy of the orienteering maps is a
predominant requirement. Length accuracy is satisfied if the distance between adjacent
objects does not deviate by more than 5%. Regarding the altitude, the orienteering map
should show the height difference between the adjacent details as accurately as possible,
and at most up to 25% of the height difference. Also, when making the map with the help
of modern geoinformation technology solutions, the accuracy of georeferencing of the
topographic basis is also required (International Specification for Orienteering Maps,
2017).

The aim of this paper is to review the possibilities of applying topographic inventory
of the geoenvironmental methods for a specific purpose through the tertiary review and
the conducted cartographic modeling experiment in the orienteering function, the use of
GPS devices for the collection of geoenvironmental data of less accuracy and CAD
software for cartographic visualization of the treated issues.

Material and methods

The research territory covers the area of the tourist centre of Divéibare, where the 5th
Mediterranean Orienteering Championship (Fig. 2) was held in June 2016. For the
purposes of this international competition it was necessary to create an orienteering
map.

For the realization of the planned experiment of the orienteering map development,
the GARMIN GPS device, the Oregon 650 model (donation of the Russian Humanitarian
Centre in Ni§) with a triaxial compass and a barometric altimeter2, was used. It captured
all communications and objects of interest within the given mapping territory, and a
ceratain number of objects were mapped by cutting method and polar method using the
dedicated SILVA compass, type 54, which automatically measured azimuth and reverse

2 The possibility of using GPS devices of the GARMIN brand - the Oregon, Dakota and Montana
models that can use georeferenced raster maps in kmz format (Google Earth) was presented in the
organization of the International Orienteering Federation Commission at the 2010 conference in
Norway. The loaded and georeferenced maps in the GARMIN environment are called the custom
maps (Garmin Customs Maps) and can serve as a topographic basis for the reambulation of
orienteering maps, as well as city plans, tourist, geological, pedological and other maps. For
subsequent processing of the data thus collected, OCAD software may be used to optimize the
loading of GARMIN custom maps with fieldwork. In addition, OCAD software, version 2018, can
load lidar and aerial-photogrammetric photos, or digital orthophoto plans, and, in updating already
existing out-of-date maps, can place it as one of the topographic bases in the form of a layer for the
final digitization of the new map.
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azimuth and the Laser Technology Inc. manual laser rangefinder of the range of 1,000 m
(Fig. 3).

Fig. 2. Geoenvironment of the research and cartographic modeling

As a topographic basis, a georeferenced topographic map of 1:25,000, sheet no. 478-
4-4 and 479-3-3, edition of the Military Geographical Institute 1971-1972, was used. For
the purposes of mapping the phenomenal forms of vegetation and built objects, a
georeferenced satellite image of Google Maps was used.

all vy QD

Fig. 3. User interface for GPS device GARMIN, hand-held bushing SILVA and TruPulse handheld
laser rangefinder
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For the digitization of the field original of the orienteering map, OCAD software
(version 9 Professional, license NO1372 Orienteering federation Serbia) was used. OCAD
is a powerful Swiss software application for Cartography and Orienteering
(https://www.ocad.com/en/shop/).

A unique approach to reading and cartographic modeling of the orienteering maps is
a prerequisite for fair competition and the future development of this sporting branch.
Bearing in mind the global scale of orienteering, the heterogeneity of the geoenvironment
where the competitions and ways of orienteering are organized, it was necessary to
standardize the treated issues at the international level. Therefore, in the cartographic
modeling of the orienteering map in this experiment, the International Standard ISSOM
2,000 was used (adapted: Serbian Orienteering Federation, 2007). An extract from the
topographic key of the specified standard is shown in the field of the orienteering map in
the form of a legend and in principle serves competitors with less experience (Tab. 1).

Tab. 1. Legend of the orienteering map and the rule of colours and rasters

Contour lines (main, basic, auxiliary) Orchard, vineyard, cultiviated land
Knoll, small knoll, broken ground Vegetation boundary
Depresion, small depresion, pit Bush, tree. log
Small erosion gully, erosion gully Wide roads, tracks, poved area
Earth bank, earth wall Macadam. bumpy road
Uncrossable, crossable wal, rock Better, worse lining footpaths
Boulder, large boulder, stony ground Wide, narrow forestry track

. Boulder cluster, boulder field, rocky pit Power line of less-higher power

S 3 Well - fontain, waterhole, manhole Crossable, uncrossable fence

‘\P Water surface, watercourse Building, passage, ruin

= (rossable. uncrosable marsh Private property, stairs
Open, roughly open land %/ Underground passage. bridge
Open. roughly open land with scatterd trees o © + Bust, monument, tower
Passable, m. difficultly, hardly passable forest A@,Oﬁ Start, finish, control point
] Undergrowth, low vegetation S ”HB*‘ Marked route, aut-of-bounds area or route

Results and discussion

After reambulation of the selected topographic basis, the download of the stored tracks
(Track) and track points (Point) was performed with the help of Map Source software
(which was obtained with the purchased device). With the help of Receive from Device
option, the measured data were taken and recorded in a file with the .gpx extension. Then
the export of the data thus obtained to the operating environment of the OCAD
orienteering map software and the overlapping of the topographic basis with the satellite
image was carried out. After that, a computer drawing of the orienteering map was done
with tools and symbology from the mentioned software.
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Flg 4. Genesis of the orienteering map modelzng in GPS and CAD environment

The quality control of the orienteering map for the purpose of the competition was
performed by the international and national licensed controllers on two occasions and
approved for the tracing and setting of orienteering competition tracks. When checking
the map, the accuracy, generalization and legibility of the map were specially taken into
consideration. After minimal corrections in the field, the preparation of the map for
printing was approved in the colour laser technology (Fig. 5).

The subsequent valorization of the orienteering map was done by the competitors
themselves, without having any significant remarks. At the end of the experiment, the
export of the new map was performed by layer overlapping of the symbology of the OCAD
cartographic software (Fig. 6). In this way, a new, updated topographic basis for the
modeling of new thematic maps (e.g., touristic maps, mountaineering maps, etc.) has
been obtained. The basis for future updating and development of a new map for the same
or different purposes has been obtained.

68



K f \
R INININK 2
ABA NN\ S
‘)v =
‘ ) 2 )

B e Betzed L e \n\v.\ 5 .ﬂ

. LR — S \
oy Jes Z
It . ‘.‘\\ 6 s\

i, e

J N/.a;

7 __.“‘_:

5

69



Conclusion

The method of topographic inventory of geoenvironment has been applied since its
formation in the organization "Young Researchers of Serbia", in the early eighties of the
last century, through scientific and research work in the field of military and police
topography, to cartographic projects in the field of tourism, sports and mass recreation.
Its development is also visible with the application of modern GPS/GIS/CAD
technologies, but also with the development of thematic cartography methods.

The obtained results of the research have confirmed the justification and usability of
the methods of topographic inventory of geoenvironment and GPS devices in
cartographic modeling of thematic maps. The presented method of using geoinformation
technology has proven that GPS devices of low medium quality (accuracy 2 to 5m), which
has the ability to record points with the name and graphic symbol and automatic
TrackLog with several thousand points, together with optimized cartographic software
OCAD can contribute to cartographic modeling of a multipurpose theme map.

The latest technologies for remote detection and mobile mapping, web mapping,
global positioning of submetric accuracy, GIS technology and smart telecommunication
technologies are increasingly improving and take the primacy in cartographic modeling
of geoenvironment for the most diverse needs of man in the 215t century. However, if the
most expensive technical solutions are not available, a certain scientific research of
geoenvironment can be also realized with the solutions offered in this paper.

Acknowledgements

The paper is a part of the project "Effects of the Applied Physical Activity on Locomor,
Metabolic, Psycho-social and Educational Status of the Population of the Republic of
Serbia", number 11147015, as a part of the sub-project "Effects of the Applied Physical
Activity on Locomor, Metabolic, Psycho-Social and Educational Status of the Working
Age Population of the Republic of Serbia", funded by the Ministry of Education, Science
and Technological Development of the Republic of Serbia — Scientific Projects 2011 —
2018 Cycle.

© 2018 Serbian Geographical Society, Belgrade, Serbia.

This article is an open access article distributed under the terms and conditions of
the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Serbia

References

Buckley, A., Hurni, L., Kriz, K., Patterson, T. & Olsenholler, J. (2004). Cartography and visualization
in mountain geomorphology. Geographic Information Science and Mountain Geomorphology.
Chapter 8, 1-27.

Contreras, D., Blaschke, T. Tiede, D. & Jilge, M. (2016). Monitoring recovery after earthquakes
through the integration of remote sensing, GIS, and ground observations: the case of L’Aquila
(Ttaly). Cartography and Geographic Information Science, 43(2), 115-133.

Wnuh, A., Munojkouh, B. & Cexynosuh, C. (2009). CaBpeMeHe TEXHOJIOTHje 32 NPUKYIUbAKHE U
0ob6pajly MpOCTOPHHUX Mmozaraka. 360pHuk padosa, HaydHO-CTPyUHHU CKyIl ca MelhyHapOAHUM
yuenthem u3 onbpambenux texHosoruja - "OTEX 2009", 589-594. [1li¢, A., Milojkovi¢, B. &
Sekulovi¢, S. (2009). Savremene tehnologije za prikupljanje i obradu prostornih podataka.

70


https://creativecommons.org/licenses/by-nc-nd/4.0/

Zbornik radova, Nauéno-stru¢ni skup sa medunarodnim uée$éem iz odbrambenih tehnologija -
"OTEX 2009", 589-594.]

International Specification for Orienteering Maps (2017). International Orienteering Federation —
Map Commission. Karlstad — Sweden. Retrieved from: https://orienteering.org/wp-
content/uploads/2017/04/ISOM2017_20May2017.pdf

JoBanosuh, M. J. (2017). Temamcka kapmozpaguja - npakmuxym. Beorpan: YHUBep3HUTET Y
Beorpagy - Teorpadcku dakynrer. [Jovanovic, M. J. (2017). Tematska kartografija —
praktikum. Beograd: Univerzitet u Beogradu — Geografski fakultet.]

JoBanoeuh, J. & KukoBuh, /. (2005). ®ynkumonasHa 60ja y KaprorpadckoM MOZEJIOBAmY.
36opHux padosa Ieoepagckoe Paxyamema, Yuusepsuter y bBeorpaay, 53, 109-122.
[Jovanovié, J. & Zivkovié, D. (2005). Funkcionalna boja u kartografskom modelovanju.
Zbornik radova Geografskog fakulteta Univerzitet u Beogradu, 53, 109-122.]

Milevski, I., Dragicevi¢, S. & Georgievska, A. (2013). GIS and RS-based modelling of potential
natural hazard areas in Pehchevo municipality, Republic of Macedonia. Zbornik radova
Geografskog instituta "Jovan Cviji¢" SANU, 63(3), 95—107.

MuwuiojkoBuh, B. (1996). Tonorpadcku MeTOZ HCTPa’KMBama M3BOPCKHX Boja. 360pHuKk padosaq,
Hayuno-ctpyunu ckyn "MuHepasiHe, TepMaiHe ¥ U3BOPCKE BOJE - UCTPAKUBAIDE, IPUMEHA U
3amruTa”’- Exosoruka-noce6HO usmame, 45-50. [Milojkovi¢, B. (1996). Topografski metod
istrazivanja izvorskih voda. Zbornik radova Nuéno-stru¢ni skup "Mineralne, termalne i
izvorske vode — istrazivanje, primena I zastita" — Ekologica — posebno izdanje, 45-50.]

MuwiojkoBuh, B. (2005). Mogen temarckor TtomorpadCckor Kaprorpaducama OpraHH30BaHOT
KpuMuHanuTeTa. 300pHUK padosa, HayuHo-cTpyuHHM cKynm ca MeljyHapognum yuemhem
"OpraHn3oBaHUd KPUMHHAJIUTET — CTame U Mepe 3amrure”, 501-518. [Milojkovié, B. (2005).
Model tematskog topografskog kartografisanja organizovanog kriminaliteta. Zbornik radova
Naucéno-struéni skup sa medunarodnim uces¢em "Organizovani kriminalitet — stanje i mere
zastite", 501-518.]

Milojkovié, B., Juhas, I., Stevanovi¢, M. & Kozoderovi¢, J. (2012). Orijentiring karte za potrebe
nastave fizickog vaspitanja. U: Dopsaj, M., Juhas, 1. (Eds.). Zbornik radova, Medunarodna
naucna konferencija "Efekti primene fizicke aktivnosti na antropoloski status dece, omladine i
odraslih", 360-372.

MwiojkoBuh, B. (2015). Onrtumuzanuja Mozejaa MauuxX OECHHJIOTHHX JeTelnna 3a morpebde
nosiunje. besbednocm, 57(3), 5-27. [Milojkovié, B. (2015). Optimizacija modela malih
bespilotnih letelica za potrebe policije. Bezbednost, 57(3), 5-27.1

Potié¢, 1., Curdié, N., Poti¢, M., Radovanovi¢, M. & Tretiakova, T. (2017). Remote sensing role in
environmental stress analysis: East Serbia Wildfires Case Study (2007-2017), Zbornik radova
Geografskog instituta "Jovan Cviji¢" SANU, 67(3), 249—264.

[IpaBUJIHUK O pajly KOMHCHje 3a KapTe M U3/IaBarby Kapara 3a OPHjeHTallMOHU cHopT (2007).
Beorpan: Opujentupunr Cases Cpb6uje, Retrieved from: http://www.orijentiring.rs
/srb/download/Pravilnik_Komisije_za_karte%200SS-a_2007.pdf [Pravilnik o radu komisije
za karte i izdavanje karata za orijentacioni sport (2007). Beograd: Orijentiring Savez Srbije.]

Peroauh, M. (2010). IIpuMeHa caTeJIUTCKOT CHUMama 3a JOIYHY cajiprkaja TormorpadCckux Kapara.
BojHomexHuuku 2nacHuk, 58(4), 63-85. [Regodi¢, M. (2010). Primena satelitskog snimanja za
dopunu sadrzaja topografskih karata. Vojnotehnicki glasnik, 58(4), 63-85.]

CperenoBuh, Jb. (2014). CemuopasmepHo kaprorpaducarme y HUCTPaKHUBamy TeOmpocTopa -
TEOPHUjCKO-METOIOJIOIIKA U TPAaKTHYHU B3Ha4aj. Hayunu ckyn melhynapodHoe 3Hauaja
nosodom 120 200uHa I'eozpagckoz paxyamema "I'eoepagcko obpaszosarse, HaQyYKa U npaxkea:
paseoj, cmarwe u nepcnekmuee"”. Beorpan. [Sretenovié, Lj. (2014). Semiorazmerno
kartografisanje u istrazivanju geoprostora — teorijsko-metodoloski I prakti¢ni znacaj. Naucni
skup medunarodnog znacaja povodom 120 godina Geografskog fakulteta "Geografsko
obrazovanje, nauka I praksa: razvoj, stanje I perspektive". Beograd.]

Tanuh, B., CexysnoBuh, [I. & Taromuposuh, C. (2010). Kaprorpadcka obpaza ypbaHux moapydja
xopuirhemeM CaTeIUTCKUX CHUMAaKa Kao OCHOBe 3a NPKyIUbake HozjaTaka. InacHux Cpnckoe
2eoepagckoe dpywmea, 90(3), 28-43. [Tadi¢, V., Sekulovié, D. & Tatomirovié, S. (2010).

71


http://www.gi.sanu.ac.rs/site/media/com_form2content/documents/c21/a481/f750/003_Potic.pdf
http://www.gi.sanu.ac.rs/site/media/com_form2content/documents/c21/a481/f750/003_Potic.pdf

Kartografska obrada urbanih podrudja koriSéenjem satelitskih snimaka kao osnove za
prikupljanje podataka. Glasnik Srpskog geografskog drustva, 9o(3), 28-43.]

Yun, J. H, Kang, J. D. & Lee, (MJ) J. M. (2018). Spatiotemporal distribution of urban walking
tourists by season using GPS-based smartphone application. Asia Pacific Journal of Tourism
Research, 23(11), 1047-1061.

Zentai, L. (2011). Legibility of Orienteering Maps: Evolution and Influences. The Cartographic
Journal, 48(2), 108-115.

https://www.ocad.com/en/shop/, Accessed: 29.11.2018.

72


https://www.ocad.com/en/shop/

'MACHUK Cpnckor reorpadckor gpywTtsa 98(2) 59-82
BULLETIN oF THE SERBIAN GEOGRAPHICAL SOCIETY 2018

OpurnHanHW Hay4HK pag, UDC 623.643:004.922
https://doi.org/10.2298/GSGD1802059M

MpumsmeHo: 15. okTobpa 2018.

McnpaB/beHo: 12. HoBembpa 2018.

MpuxsaheHo: 18. geuembpa 2018.

%%

Bo6an MuiojkoBuh’, Jacmuna Jopanosuh

* Kpumunaaucmuuko-noauyujcku ynugepaumem, Jenapmman kpumunaaucmuxe, beoepad,
Cpbuja
" Ynugepaumem y Beozpady, I'eoepagcku paxyamem, Cpbuja

METO/A TOIIOTPA®CKE NHBEHTAPU3AIINJE U I'TIC
TEXHOJIOTHUJA Y MOAEJ/JIOBAILY I'EOITPOCTOPA

Amncrpakr: [[UTHTaTHOM KapTorpad)CcKOM BU3YeIM3aLlHjoOM IIHPOK CIIEKTAp PeIeBaHT-
HUX [T0J]aTaKa MOXKE Ce CHCTEMCKU WHTETPUCATH, IPEICTABUTH U aHAIM3upatu. Iloce6GHO
Cce TO OZJHOCH HAa Be3y TEMATCKUX U TOHOTpadCKUX KapaTa W HUXOBY NPHUMEHY IPHU
u3yyaBamwy reompocropa. CrenuduyHa HaMeHa KapTe ycjIOB/baBa Zia y ofpeheHHM
CUTyalyjaMa HeMa jacHe pasjiKe HM3Mely TeMaTcke M Tomorpadcke KapTe, OZHOCHO,
HeMa jacHe rpaHuie u3Mmely TemaTckor u TomorpadCKor cagpiKaja mpukasza. Y pagy ce
yKa3yje Ha 3Ha4aj MOJIeJIOBarba reOIPOCTOPHUX MoziaTaka (TomorpadCKUX U TEMATCKUX)
3a pa3INuYMTe HAyuyHEe U NPAKTUYHE HOoTpebe ucTpakuBarma. MMajyhu y Buay miobanne
pasMepe OpHjeHTHPUHTa, XeTEPOT€HOCT re0pPOCTOpa Ha KOMe Ce OPraHu3yjy TaKMUUera
¥ HaYWMHEe OPUjEeHTHCAa, HEONXOAHO je CTaHAapAN30BaTh OBy TEMATHKY Ha MelyHapoz-
HOM HHBOY. CIpPOBEJEHUM €eKCIEpUMEHTOM KapTorpad)cKor MozejioBama y (QYHKUHjU
OpHjeHTHPHHIa, carjiefjaHe ¢y MOryhHOCTH IMpUMeHe MeToZia Tomorpadcke MHBEHTAPU-
3aldje reomnpocTopa 3a OBy HaMeHy, 3Hayaj kopumrhemwa ['TIC ypehaja 3a npukypame
reompocropux nozaraka u CAD codrsepa 3a kaprorpadcKy BU3yeIHU3aLUjy TPETHPAHE
TeMaTHKe.

K/byuHe peumn: reonpoctop, BU3yeau3aija, ronorpadcka kapra, remarcka kapra, [TIC

tjasmina@gef.bg.ac.rs (ayTop 3a KOpeCOH/IEHIIH]Y)

73


https://doi.org/10.2298/GSGD1802059M

YBojg

CaBpemeHe nHGOPMAIMOHO-KOMYHHKAI[MOHE TEXHOJIOTHje Y KapTorpaduju omoryhagajy
e(dUKaCHO MOJIEJIOBatbe U MPE3EHTOBAbE IeonojjaTaka. TeXHUIKO-TEXHOJIOIKE HHOBA-
1yje HpOIIUpPYjy Kaprorpadckyu MPOCTOP U JIOBOZE A0 €KCIaH3Wje KapTorpadCKux
npukasa. [loTeHIHjaIl OUTUTAIHE, HHTePAaKTUBHE, rpaduKke KapTOIPOCTOpa IMPY:Kajy
upoky MoryhHocer nmpuiiarohaBama mpeseHTanuje cazpikaja reompocropa morpebama
KopucHuKa. Mo/ieioBamheM re0pOCTOPHUX IHoAaTaka (Tomorpadckux ¥ TeMaTCKUX), 3a
pasiMuuTe HaydYHe W IpPaKTUYHe NOTpebe HCTpaKuBama, A00ujajy ce rpaduvko-
HyMepuuke nHpOpManuje o/ 3Ha4yaja 3a KOMIIJIEKCHO U3yJaBarbe Ie0lpoCcTopa.

ITporiec ucTpakuBama U ca3HABaKba Ca/IPIKUHE Te0IPOCTOpa IPUMeHOM KapTorpad-
CKOr MeTo/ia o0yXBaTa MOJIEJIOBarbe W WHTEpIpeTalujy - nobujame uHGOpPMAIHja O
peannoj crBapHoctu (CpereHoBuh, 2014). Kaprorpadcku Mozaenyd HajoOUHIIeAHV]je
Tpe3eHTyjy IO/IaTKE O IIOJIOKAjy W IIPOCTOPHOM OJTHOCY KOMIIOHEHAaTa Ca/ipkaja
reonpocTopa.

TemaTcka pa3HOIMKOCT ¥ KOMIUIEKCHOCT IIPUKA3a Pa3IMIUTHX CTPYKTYpPa [oZjaTaka
yCJIOB/baBa IPUMEHY Pa3IMYUTUX TeXHUKA Kaprorpadcke Busyenmsanuje. Jlururanna
TexHOJOrMja omoryhaBa HOBe [AMMEH3Hje aHAJIM3€ TeOlNOAaTaka U HOBE HaUMHe
BH3yesn3aliije TUX [mofjaTaka. [IpuMeHOM pasIN4YuTHX TEXHUKA KapTorpadcke mpeseH-
Tauje, omoryhaea ce moBesuBame TONOrpadCKUX U TEMATCKUX reormozaaraka (JoBaHo-
Buh, 2017). Buckley, et al. (2004) uctuuy ma je moBe3uBambeM TOMOTPadCKUX KapakTe-
pucruka ca GyHKIMOHAIHO TOBE3aHUM II0jaBaMa U IPOIIeCHMa IreolpocTopa oapeljeHor
TEMATCKOT caziprkaja, Moryhe JoOWTH peasiaH IpHKa3 Tonorpadcke Bapujaiyje mejzaka.

Busyeausayuja zeonodamaxa

KapTa ka0 ocHOBHU U3BOP reonH(oOpMaIija HEOIXOJHA je TPH U3ydaBamy reompoCcTopa.
I[IpuMeHOM JUTHTAJIHE TEXHUKe, (popme Kaprorpadcke Busyenausanuje omoryhasajy
60spe edpekTe U3paKaBamba U TyMayelha KOMIIOHEHATAa TeonpocTopa (U3IJIes U caipKaj).
PeaylHHju BU3YEJIHH [TPUKaA3 T€OMPOCTOPHHUX Io/iaTaka oMmoryhaBa eprKacHH]y IIPUMEH-
JPUBOCT y Pas/IMUUTHM KOHTeKcTHMa. JloOujame uHpopMalyja o TomorpadckuM u
TEMAaTCKUM 00eJieXKjuMa IojaBa U Mpolieca TeompoCcTopa MOCTaje CBe BHUIIE CTAHIAPAHHU
HAYWH CHMYyJallhje CTBapHOCTH. [TUTMTATHOM KapTorpadCKOM BH3YeJH3AI[HjOM IIHPOK
CIEKTap peJIeBaHTHUX IM0JlaTaka MOXKE C€ CHCTEMCKH WHTETPUCATH, MPECTaBUTH H
aHaymu3upaTh. I1oce6HO ce TO OHOCH HA Be3y TEMATCKUX M TOMOrpadCKUX KapaTa Kpo3
BUXOBY IPUMEHY IIPH U3Y4aBarby IPOCTOPA.

TemaTcke KapTe KapaKTepHIlle Pa3HOJIUKOCT caipikaja (TeMa) Koje ce MpeCTaBbajy,
NMpUMeHa CIenuUYHNX, CBAaKO] TEMHU IIPIJIArojeHux Kaprorpadckux Meroja u
paszHOBpCcHOCT HaMeHe. IIpeaMeT mprkasa Ha TEMaTCKMM KapTama Mo)Ke OMTH peasiaH
Y/WIN alCTPaKTaH CaApiKaj, 3a PasuKy of Tomorpadckux Kapara, Koje /ajy NMpHKas
peastHOT - KOHKPETHOT cazprkaja. Tomorpadcka Kapra je ZieTa/baH U IpEIU3aH JABOAU-
MEeH3HOHAIHY IIPUKa3 IPUPOAHUX U aHTPOIIOTE€HUX [10jaBa M IbUXOBUX KapaKTe-PHCTHKA
Ha mnoBpmuHH 3eMsbe. Ha TomorpadckuM KapTaMa IIpeCcTaB/baibe Treorpadckor
caziprkaja je mpenusHo Aedunucano (Jopanosuh, 2017).

CrnenuduryHa HaMeHa KapTe YCJIOBJ/haBa [ia y ofipe)eHUM CHTyalyjamMa HeMa jacHe
pasiiuke nsMely remaTcke u Tonorpadcke Kapre, OZHOCHO, HEMA jacHe IpaHuUIle u3Mely
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TEMAaTCKOr U Tomorpadckor cazpikaja mpukasza. TeMaTCKe KapTe IIOpeJl TeMaTCKe
uadopManuje, MOTy y ofipejeH0j MepH nmpy:kuth U Tonorpadcke nHGopMmanuje. AIu te
nHdoOpMaIHje Cay’Ke Kao IPOCTOPHHU OKBHP yV KOM je INpe/CTaB/beHa AUCTPpUOyIHja
onpelhene reorpadcke KOMIIOHEHTE, WM CTPYKTYPHA Be3a U3Mel)y HEKOJIUKO KapakTe-
puctuka (HIOp. TYpUCTUYKe, BOjHe, caobpahajue u np. xapte). Tomorpadcke kapTte
MPETE’KHO Cy OpHUjeHTHcaHe mpeMa JdeduHucamy mosokaja u "omuca" obesexja
reoo0jeKTa, Te y JOCJIOBHOM CMHUCIY TomorpadCcKy 00jeKTH NpeACTaBibajy jeqHy "temy"
(JoBanosuh, 2017).

IToTpebe ApyIITBA 32 BU3YeJIN3AI[HjOM IeoOlo/laTaka yTUIIAIe Cy Ha CBe Behu 3Hauaj
Temarcke Kaprorpadwuje. Kaprupame cagpajHuX, CTPYKTYPHUX M (DYHKIHOHATHHUX
KapaKTEpUCTUKA IPOCTOpPA, MMa BEJUKW TEOPUjCKM W IPAKTHYaH 3HA4a] y CBUM
chepama JbYACKMX [IEJIATHOCTH W aKTMBHOCTM BE3aHMX 3a MPOCTOp. BusyenHo
WeHTU(UKOBahe IPOCTOpa TOmorpadCcKMM W TEeMaTCKHM KapTaMa, Be3aHO je 3a
crenuuyHe MOTpebe YOBEKa, IOYEB Off HAyKe, chcTeMa oj0paHe, 0e36eqHOCTH U
3alITHUTE, IPEKO IPUBPEIHE NETATHOCTH, 10 KYITyPE, CIIOPTa U peKpealyje.

I'TIC mexHoa02uja y Modeaosarsy ceonpocmopa

Katporpadcko mozenoBame fanac ce 6a3upa Ha caBpeMEHHM TeXHHKaMa M MeTofama
JUTUTAIHE Kaprorpaduje, MaJbHHCKe Jerekiuje u Busyenusdanuje y GPS/GIS/CAD
OKpy»Kery. Y [OMeHy MpOAYKIMje U aKypupama TOHorpadCKuUX KapaTa yBEJIHUKO ce
MpUMelbyjy HajcaBpeMeHuja reounHdopmamona pemiera (Peroguh, 2010; Taauh et al.,
2010), IOK U3Pajja TEMATCKUX Kapara MMa CBOje CrenuduyHOCTH Y OJHOCY Ha HaMeHY. Y
3aBHCHOCTH 0] HAMEHE KapTe, KA0 OCHOBA KOPHUCTE ce Tormorpadcke KapTe u IJIAHOBH,
TEMAaTCKe KapTe y ILeJOCTH WJIH Ca PEeIYKOBAaHHM Ca/piKajeM, y AaHAJOCHOM IUIA
nuraTasiHoM 06suKy. OcHoBa Tpeba ma cajapku ozxpehene Tomorpadceke uHboOpMaIumje
Ha KOjy ce HaHOCe, Tj. HaZloBe3yjy TeMaTcke uHdopMmaluje. Pagu yiirene y TepeHCKOM
pamy, a pagu [ONyHe W aKypupama cajpikaja TtomorpadcCke OCHOBE KODHCTE Cce
MPOU3BOAM JAJBUHCKE JeTeKnuje no0ujeHu KopuirhemeMm censopa (dororpadceke
KaMmepe, MYJITHCIEKTPAJIHEH CKEHEPpU U Paflaph) KOjU Cy IOCTaBJ/bEHU Ha 3eMaJbCKe,
Ba3lylIHe U KOCMHYKe IutaTopMe, KOMEPIUjaJIHOT IIK OEeCIUIATHOT HaduHA
kopurrthema (Mnh et al., 2009; Mmiojkosuh, 2015; Contreras, 2016; Potié et al., 2017).

MozenoBarbe cazpkaja KapTe 3aXTeBa Paj, U Ha TEPEHY IyTeM KOT ce MPHUKYIUbAjy
IOZIallk O TEOIIPOCTOPY, KOJU ce He MOry Zo0uTH u3 nocrojehux kaprorpadCcKux U3Bopa.
VY 3aBHCHOCTH O] IPOjEKTOBaHE TAYHOCTH, 3a IPUMAPHO IPHUKYI/bAE T€OPOCTOPHUX
roziaTaka Ha TepeHy, KOpHcTe ce ypehaju 3a MO3UIMOHUpAkhe U HABUTAIU]y V PaZHOM
OoKpyxemy IobanHor HaBuranuoHor catenutckor cucrema (I'HCC ypehaju wim TTIC
ypebhaju), paziuauTor omncera cyoMeTapcKe TAYHOCTH MHIKEHEPUjCKOT HIBOA ITPUMEHE U
I'TIC ypehaju TaunocTH 2 710 5 m - noTpomadka ['TIC TexHosoruja.

Bpxyacku T'HCC ypehaju npumajy u ob6palyjy uurasy mamery THCC curnana ca
pasmumuntnx catenurckux cucrema: I'TIC L1, L1C, L2+L2C, Lg, IJTIOHACC L1C, L1P, L2C,
L2P L3, GALILEO Giove A, Giove B, E1, E5a, Esb, COMPASS B1, B2, B3 u ap. To um y3
noceOHe METO/Ie paJia OMOryhyje Mepeme MakCUMaTHe TAYHOCTH MIJINMETaPCKOT HUBOA.
Pexxum mpenusne mpumene I'TIC ypehaja y HanMOHaJIHOM OKBHPY 3axTeBa IPUjEM
nudepeHINjaTHUX KOpeKIHja Y DPeaJlHOM BpeMeHy O] TeOCTAllIOHADHUX CaTeIuTa
(SBAS xopeknuje) u ca ATPOC I'TIC mpeske, Kojy je y3 HakHany mMoryhe KOPUCTHTU Ha
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nesnoj Tepuropuju Cpouje. ITogaru y RTK, RTCM u apyrum popmMaTuMa MOry ce JOOUTH
y peamHoM BpeMeHy, i y RINEX dopmary 3a HakHagHy obpaxy (postprocessing)
IojiaTaka KOjU Cy PErHCTPOBAHU Kao "CHPOBH' - 3a aKTHBHOCTH KOJi KOJUX KOpEKIHja
HUje TOTpeOHA OIMax y TPEHYTKY Mepema. Kao cpe/icTBO 32 KOMYHHKAIIH]y KOPUCTH Ce
obuyaH MoOwtHY TesteoH u GPRS Besa.

¥ reonaykama mnoce6no cy npumenspuBu I'TIC ypehaju 3a MobwiHO Manuparse, Tj. 3a
MacoBHO IPUKyIUbamwe reonpocropHux nozaraka y 'MIC okpyxewy. IIpu tome, I'TIC
MIPUjEMHUK PETUCTPYje MO3UINOHE TOAATKE, IOK KOPUCHUK YHOCH aTpUOYTHUBHE IIOIATKeE
npeMa yHamnpe, 1eUHICAHO] CTPYKTYPH KOPHCHUYKOT CHCTeMa. 3aXBasbyjyhu BEJIHKO]
MEMOpHUjH U CHa3u mporliecopa, HajcaBpemenuju I'TIC ypehaju 6e3 Hamopa mpukasyjy,
CKeHHpaHe KapTe W IUIAaHOBe, aBHO U CaTeJIUTCKe CHUMKE, KOjU IIPEICTaBIbajy
KBaJIUTETHY MOAJIOTY 3a pasHe I'YIC npojekTe, win Beh rortoBe BekTopcke I'MIC ciojese,
win aupektHo yBe3ene I'MIC ciojeBe u3 Internet Map cepBepa, kao mrto cy ArcGIS
cepBep win OpenGIS. Taxohe, mory ce xopuctu I'TIC ypehaju xoju cy cupersyru ca
pasHuUM ceH3opuUMa (QITUMETPHjCKA CKEHEPH, [AWTUTATHH TEPMOMETPH, TacHH
aHAJIN3aTOPH, MarHETOMEPH, CIIEKTPAJIHU aHAJIU3aTOPH, CEH30pH 3a Mepelbe 3araljema
BOJZIe, Ba3/yxa, 3eMJbHINTA, Mepayu 3a AyOWHY BOJE, Kao IITO Cy €XOCOHJEPH U JIp.)
Y/WIN JIACEPCKUM JJAJbUHOMEPHMA KOjU ce KOPHUCTe, U3Mel)y OCTajor M 3a KapTHparbe
JleTasba Y OIIACHUM U HENPUCTYIIAYHUM JIEJIOBUMA T€0IPOCTOPA.

Kama ce He 3axTeBa BHCOKa TOIIOHOMETPHjCKA TAYHOCT M Ka/la He IIOCTOje
moryhHocTH 3a kopuitheme rope HaBeeHUX ypehaja Koju cy BeoMma CKyIH, KOPHUCTE ce
I'TIC ypehaju u3 mHoro6pojue morpoimrauke I'TIC TexHONOTHje KOjU Cy HaMEHEHU 3a
MMO3UI[UOHUPAthe, HABUTALIM]Y, MEPEEHE IepPOpPMaHCH 1 ayToMaTcKo npaheme. Y TaKBUM
ypehajuma yrpaljena cy TexHosomka perermna 3a MOAPIIKY HAaBUTALMjH Kao 1To ¢y ABIT
ceHsopu (BucuHOMEp, 6apoMeTap U KOMIIAC) 3a IPOIIEHY MPaBlia KPeTama. YKOIUKO Ce
kopucHUK kpehe memmuie moryhe je 1a KOPUCTUTH HATIPEAHY HABUTAIUjy 110 Tpary (track
log), mpaheme mama u ycmnoHa, ofjpehuBambe cMepa KpeTama y3 IOMON eJIEKTPOHCKOT
KOoMIIaca y TPH OCe KOoju ce mpuiaroljaBa Haruby, a Ty Cy U TEXHOJIOTHjE 3a IaMeTHa
obaBelnTema MmyTeM OEXHUYHUX KOMyHHUKaI[Hja MPEKo MOOWIHHMX TesedoHa (IPOraosa
BpeMeHa, Tesiedoncku pasropopu u COC MOpyKe MPEKO CATEINTa, Je/berhe JIOKAIH]e,
€JIEKTPOHCKA IOIITa, I1aharme pauyHa, CIyliambe My3UuKe).

VKOIUKO ce KOpHCHHK Kpehe Bo3mioM, mocroje cobTBEpCKH ajaTH 3a ayTOHABU-
ranyjy. Busyenusaiuja mo3uiiyje mobuja ce Ha PyTaOMWIHUM KapTaMma, a MOpes Ha3uBa
yauna u kyhHuX OpojeBa (camo 3a Hacesba), IMOjaBJbyje Ce BEIUKH OPOj IOAATHHX
nHpopMaIja ca CTpaHe, Kao IITO Cy OTpaHWYelbe Op3UHE, TpPeHyTHAa Op3uHa,
mpenBul)eHO BpeMe J0JlacKa [0 Tadaka Of WHTepeca W MHOTe JApyre MoryhHocTu
(mnaHupatbe pyTe cxoiHO epdbopMaHcaMa Bo3uia, GOTOMPUKA3 PACKPUCHUIA, HA/TBOXK-
IbaKa, OJIBOJKIbaKa, YKPIIITatha, [JIACOBHA YIYTCTBA U MyTOKA3HE CTPEJIHIlE HATJIallleHUX
60ja 3a cienehe ckperarbe WK U3J1a3).

Tennennuje passoja I'TIC TexHOJIOTHje UAY Y IPABIy HUX0OBe CBe Behe MHTerpamuje
ca TexHoJIoTHjaMa JjasbuHCKe fmetekiuje u I'YC Texnosnoruja (Contreras et al., 2016), kao
U ca TEXHOJIOTHjaMa MOOWIIHE KOMYHHKaIyje - nametHu tesedonu (Yun et al., 2018).
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Memod monozpadicke uneenmapusayuje zeonpocmopa

Meropn Tonorpadcke HHBEHTApHU3aI[Hje Te0IpOCTOpa MOAPa3yMeBa OICEPBAIHjY TEPUTO-
puje Kaptupama 3a ozfpeljeHe moTpebe, PEKOTHUIIM]Y, UCKYCTBEHY TeHepaau3anujy U
peambynanujy nzabpane tonorpacdceke ocaoBe y3 momoh I'TIC TepeHcKor pauyHapa U y3
xopuirhemme Tormorpadckor Kbyda CreubUIHIX CBPCUCXOJHUX 3HAKOBA, 3aTUM HU3paIy
reopedepennupannx ¢ororpaduja ¥ IPUKYIUbalke KBAHTUTATUBHO-KBAJIUTATUBHUX
moziaTaka o objekTuMa of] moceGHOr 3Hauaja 3a Tpetupany TeMatuky y [VIC okpy:xemy
(MunojkoBuh, 2005). Y mupeM CMHCIY, Tomorpadcka WHBEHTapu3anuja je jeaHa of
TEXHUKA TOMOTrpadCKOr METOAA y HCTPAKUBAKY TeOIPOTOpa 3a TPEeTUPAaHy HaMeHy
(MuojkoBuh, 1996).

VKOJIMKO ce pazii 0 HOBOj U HEIOBOJHHO] UCTPA’KEHOj TEMATHIIU 32 KOjy HE IIOCTOjU
HOPMHUPAHH TONOTrPadCKU KJbYydY CHEU(UIHUX CBPCHUCXOAHHUX 3HAKOBA, MPHUCTYNA CE
HWCTPaKUBay y3 IPUMEHY TEXHUKA 32 EMIIMPHUjCKO MPHUKYIUbAle IoZaTaka KojoM Ou
Tpebasto mohu 70 oxroBopa "mrTa U KOJIUKO" je MOTPeOHO Of1 MofaTaka O TeOIpoCTPy 3a
TpetupaHy HaMmeHy. HakoH o0Opaze u aHanmmse J00HjeHHUX pe3ysaTaTa, NOTPeOHO je
HMCTPAKUTU "KaKO" IPOjeKTOBATH aJieKBaTaH TomorpadCku KJbyd 3a moTpebe KapaTa
onpehene HameHe. 3a HaBeleHY HaMeHy KOPHUCTH Cce METOJ] CUTHATYpa MIX CEMHOMETOJ,
KOojuM ce Bpimu odopMibere Tomorpadckor kbyua. M3pasa kbyua obaBipa ce y3
ocsioHarl Ha noctojehe Tomorpadcke KbyueBe yCIOBHUX 3HAKOBA KOJ| HAC U Y CBETY, IIPU
YeMy Cce HCTPaKyje KOoju OU ce 3HAIlM HaMEHCKH JIOIIYHIJTH, KOju OU ce Mpey3esid, a KOju
61 ce HOBH 3HAIM KOHCTPYHCAIH y3 HOTpeOAaH HAMEHCKU IM3ajH U JUMEH3HOHUCAE
(MuojkoBuh, 2005).

Opuyjenmupunz kxapma - nojam u 3Hawaj

OpHjeHTHPHHT je CIOPTCKA AMCIMILIMHA PAacIpOCTparbeHa IMHPOM CBETa, y KOjoj ce
TaKMUYapy y3 I[IOMON KapTe W KOMIIaca TaKMUYe Y BEIITHHU OpPHjEeHTHCAma Yy
HEIO3HATOM IIPOCTOpPY. 3a/laTaKk TaAKMHUYapa y OPUjeHTHPUHIY je Aa 3a Hajkpahe Bpeme
caBJa/ia cTasy yupTaHy Ha KapTd W IIPU TOMe, TpoHal)e 3aziaTum penocieoM onpelieH
6poj KOHTPOJIHHX Tauyaka IOCTaB/beHUx y reompocropy (Milojkovi¢ et al., 2012). To
3HAYM /1A je OPUJEHTUPHUHT Ha IIPBOM MECTY KPETAEhE YCMEPEHO UUTAEHEM KapTe.

Ca acmexkTa TakMHU4Yapa y OPHjeHTHDHUHTIY, JeTa/bHa U UWT/bUBA KapTa je IOy3JaH
BOJIMY 32 U300p BapHjaHTe KpeTama Ka 33/1aToj KOHTPOJIHOj TAUKK U oMoryhaBa My /ia ce
Ha oabpaHOM IIpaBIy OPHjEeHTHIIE Yy CKJIaZy Ca HETOBOM BEIITHHOM OpHjeHTaIHje U
ncuxo-Gu3nykuM crocobHocTrMa. Hacympor Tome, BemrTmHa y usbopy, Op3oM u
CUTYPHOM KpeTamy Ha CTasy, I'ybH cMHCao aKO OPUjeHTHUPUHT KapTa He /laje CTBapHY
CJIMKY TEpeHa WIN je HeTauHa, 3acTapesia UiIH JIolle YNT/buBa. TauHa KapTa je 360T Tora
HEOIIXO/[HA 32 300D BapHjaHTe KpeTama. Y UAeaTHOM CIy4uajy HU jeZlaH TAKMHUYap He 61
Tpebao /a CTeKHe NPETHOCT WJIM J1a OCeTH TyOMTaK 3060T rpellike Ha KapTH. 3aTo Cy
3aXTeBU Koje 61 Tpebasio /a HCIyHU OPHjeHTHPHHT KapTa ajZieKBaTaH M300p caapiKaja,
reorpad)cka BEpDHOCT M TOIOHOMETDHjCKA TAaYHOCT M3abpaHMX JeTaba U NOTpebHA
unT/BUBOCT (Zentai, 2011).

OpUjeHTUPUHT KapTa je BpCTa TeMaTCKe Tomorpadcke KapTe KpyIHOT pasmepa
ypalena no Mehynapoguum cranpaparma OpHUjeHTHPHHT CIIOPTAa M IIPeMa IIPOjeKTo-
BaHO] HaMeHU. OPUjeHTUPHUHT KapTa 61 TpebaIo Aa MPYKHU TaKaB HUBO YUT/BUBOCTH U
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TperJieIHOCTH  KapTorpaducaHor cajp:kaja Koju omoryhaBa youaBame OHUTHUX
KapaKTepUCTHKA U JleTaba KOje MOTY UMaTH YTHIQ] Ha u3060p IpaBIia KpeTama, Tj. Ha
curypHo u Op30 pellaBambe pa3IUIUTHX OPHjeHTHPUHT 33J]JaTaka y KpeTamy
(ITpaBWIHUK, 2007).

Kao TakBa, OpHjeHTHPUHT KapTa MOpa /ja Ma Ca3HajHO-KOMYHUKAIIUOHY YHKIH]Y
KO0ja je ycjoB/beHa HauMHOM Kaprorpadcke ¢opme uspazkaBama. M360p cpeacraBa
kaprorpadCKOr H3pa)kaBamkba KOJ[ OPHjEeHTUDUHT KapTe OIpeAewia Cy IheHy
(YHKIMOHAITHOCT M €CTETHKY, KOja je Hepa3/JBOjHO IOBE3aHa Ca MaTeMAaTHYKOM K
reorpadpckoM KoMIoHeHTOM. Ko7 OpHjeHTHpUHTr KapaTa IpUMeEHeH je mocebaH
crauzapa 6oja u pacrepa Koju omoryhasa JJorudHoO yckial)eH KOMIIO3UIMOHU CKJIAJL IPU
TIpe/ICTaBJbalby ejieMeHaTa cazpskaja kapre. Taj cranmapz omoryhaBa audepeHIujanujy
BU3yeJIHE MEPIIENIrje eleMeHaTa Ca/ipKaja KapTe M0 IBUXOBOM 3Hauewy (JoBaHoBuh &
JKuskoBuh, 2005). IIpumeHa 6oja y koMOMHAIUjU ca CHEIUGDUUYHUM CBPCHUCXOTHUM
TonmorpapCcKUM 3HaAIMMa Kao HOCHOIMMa HHGOpMaIlfja, 3aCHHUBA Ce HA OUUIJIETHOM
CXBaTawy CYIITHHE, PACIPOCTPAEHOCTH, Kapakrepa, MelycoOHe mOBE3aHOCTH U
Mely3aBuCHOCTH KapTHpaHUX ObjeKara.

Kaptorpadcko MozeoBame OPHUjeHTHPHHI KapaTa MMa HU3 CHENU(GUYHOCTH Kao
mTo cy: pazmep (1:4000 70 1:15000), eKBUAUCTAHIA (2, 2,5 U 5 M), OCEOHH MHKDPO
nerasbu y pesbedy semsbuinta (ysnerumyhe, pyma, japak, roMuia 3eMJ/be, KaMEHUTO
3eMJBMIITE, HEPaBaH - u3popaH TepeH) (Ci1. 1), mMpenpeke Koje MOTy yTULIATH Ha U360p
BapUjaHTe KpeTarba /10 KOHTPOJIHE Tauke (UpHUM /ebesM JIMHUMjaMa IpPUKa3aHU Cy
00jEeKTH KOjU ce He MOTy WX He O Tpebasio MmpesasuTH - JIUTHUIIE, BUCOKH 3UOBU U
orpaze), cenuduuHe xuaporpadceke objexre (pyma ca BOAOM, IIAXT, XHUAPAHT, YeCMa,
doHTaHa), JeTasbaH NpHKa3 IMojaBHUX O0OJHMKa Bereranuje (MpoxomHa IIymMa
npejcTaB/beHa 6esioM 60joM, IIyMa Koja ycropaBa TpUaibe IIpe/cTaB/beHa HHUjaHcaMa
3esieHe 0oje, a 3eMJBHUINTE KOje HUje NIYMCKO HHUjaHCama XyTe 60je), Mpexy MyTeBa U
cTasa W Apyre croenuduuHe JUHHjcKe oOjexTe (Ipyra, JaJeKOBO, IIPOCEK, Orpaja,
rpaHuIa MMOjaBHUX OOJIMKA BereTanuje), MpuUBaTHE Mocese, 3a0parmbeHe 30He, OImacHa
mozipy4ja, IpoJjia3e u MoA3eMHe 00jeKTe, CTENEHHUIIITA U AP.

Ca. 1. Busyeausayuja muxpodemasa y pebedy 3emmpuilma Ha opujeHmupuxe kapmu (cmp. 64)

Kaprorpadcko MozeoBare OPHjeHTUPHUHT KapaTa 3aXTeBa TauaH, HEZABOCMUCIEHU
U YyjelHAaUeH - JOoCefaH IpUKa3 H3a0paHuX ejeMeHara Ccap:kaja KapTUPAaHOT
TeonpoCcTOpa W CTPUKTHY IIPUMeHY Mel)yHapomHUX CTaHAApAA 32 OPUjEHTHPUHT KapTe
(MuHUMasTHe nUMeH3Hje objekaTta oxpeleHe 3a HOPMAJHY YHT/BUBOCT IPU KpETamy U
JIHEBHO] CBETJIOCTH, HajMama pacrojarma m3Mely kKapTupaHux objekarta - 0,15 A0 0,40
mm, u360p 60ja u pacrepa, bopmar kapre - A4 10 A3, CMYK wiu odceT-KoJI0p mramma
Ha BOZOOTHOpHOM mnamupy). Takole, Mopajy ce IOIITOBATH NpaBHJA TeHepaIu3alyje
Kao IITO cy: u300p JleTasba - ceJeKIHja BAXKHUX JeTaba CXOAHO moTpebaMa TakMuJapa,
yrnpomhaBame JUHUJCKOT U KOHTYPHOT IIPHKAa3a, peAyKIUja - U30CTaBjbame ofjexara
KOjU HHCY Off 3HaUaja 3a TAKMHUYapa U Jp.

YuT/BUBOCT U JIaKOha y MHTEPIpeTalUju OPUjeHTUPUHT KapTe MOCTIDKE ce KapTo-
rpadcKOM reHepau3anyjoM. ['eHepaI3anujoM ce OJIydyje KOjU JeTasbil U ca KAaKBUM
KapakTepucTikaMa he 6uTy IprKasaHU Ha KapTH (ca aclekTa BAXKHOCTH 32 TAKMHUYApa U
ca acmekTa OJHOca ca JpyruM jerasbuma). Ilocie Tora, HEONXOZHO je YyBOheme
MUHHUMAQJIHUX AVNMEH3Mja KapTHPaHUX objeKkaTa U IUXOBUX JeTasba. I'eHepasmsanuja
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OUTHO yTHYe Ha YUTJBUBOCT KapTe, a Y TY CBPXY Ce KOPUCTE TEXHHUKE I10je/[HOCTABJbEHhA,
U3MeEIITarkha U [peyBeInyaBama.

TavYHOCT OPHUjEHTHPHUHT KapTe 3aBHCU OFf TAYHOCTH Mepema (IobujeHa PyYHOM
6ycosiom, I'TIC ypehajem, y1acepckuM Aa/bHHOMEPOM, KOpadareM WX JPYrOM BPCTOM
Mepema pacTojama), KBaauTeTa Tonorpadcke OCHOBE U 07 TAUHOCTH HpTama (PyIHO UIn
KOMIIjyTEPCKO IPTame). YTJIOBEPHOCT OPHjEHTHPUHT KapaTa je MpeIOMUHAHTAH YCJIOB.
TayHOCT Iy;KMHA je 3a7l0BOJb€HA aKO pacrojarbe uamel)y cyceHUX objexara He OfCTyIa
BHIIE Of] 5%. Y BUCHHCKOM CMUCJY, OPUjeHTUPHUHT KapTa O6u Tpebaso Aa IITO TadyHUje
MpUKa3yje BUCHHCKY Pa3JINKy U3Mel)y CyceHUX JZieTasba, a HajBUIIE /IO 25% BUCHHCKE
pasnuke. Takohje, xkom uspaze kapre y3 moMoh caBpeMeHHX TreOMH(GOPMAITMOHUX
TEXHOJIOIIKUAX pellema MoTpebHAa je U TayHOCT y IOIJieAly TreopedepeHIuparmba
Tormorpadcke ocHoBe (International Specification for Orienteering Maps, 2017).

ITusp oBOT pasia jecTe 7ja ce KPO3 TEOPHjCKH OCBPT U CIPOBEZEHH €KCIEPUMEHT
kaprorpadCcKor MojieJioBakha y GYHKIUJH OpHjeHTHPHHTA, caryiefajy MoryhHoCTH
IpuUMeHe MeTozia Tomorpadcke MHBEHTapH3alldje IeonpocTopa 3a ofpeleHy HaMeHy,
xopumrthema I'TIC ypehaja 3a mpukymbarme reOnpoCTOpUX IMOAATAKA MAH€e TAYHOCTU U
CAD codrBepa 3a kapTorpadcKy BU3yeanu3aIijy TPeTUPpaHe TEMAaTHKe.

Marepujas 1 METOAH

TepuTopHja UCTpakuBarkba 00yxXBarta Mo/Ipydje TYpUCTUYKOT IleHTpa JJuBunbape Ha KoMe
je jyHa Mecena 2016. TOZMHE OAPKAHO 5. MeaUTEPAHCKO IMPBEHCTBO Y OPUjEHTHPUHTY
(Cn. 2). 3a motpebe oBor MelyHApOAHOT TakKMHUYEra OWIO je TMOTPeOHO H3PAJANTH
OPHjEHTUPHUHT KapTy.

Ca. 2. 'eonpocmop ucmpaxcugara u kapmozpagckoz modenosara (cmp. 66)

3a pearnsanujy IUTAHUPAHOT eKCIepUMEHTa U3paJile OPUjeHTUPHUHT KapTe
xopuirhen je I'TIC ypehaj xomnanuje GARMIN, mozen Oregon 650 (monanuja Pyckor
XyMaHHUTapHOT IieHTpa y Hwumry) ca TPUOCHUM KOMIacoM U 0apOMETPHjCKUM
BHCUHOMETPOM.2 FbrMe cy CHUMJ/beHE CBe KOMYHHKalMje W OOjeKTH Of WHTEpeca y
OKBHDY 3a/laTe TEPUTOPHje KapTHpamba, a oJpeleHu 6poj objekaTa KapTUpaH je METOAOM
mpecenama 1 I0JIapHOM METO/IOM Y3 Kopulithere HaMmeHcke Gycose SILVA tip 54, koja
ayTOMATCKHA MEPH a3UMyT U OOPHYTU a3UMYT U PYUHOT JIACEPCKOT AasbuHOMepa Laser
Technology Inc. qomera 1.000 m (Ci. 3).

2V opranuzanuju Komucuje 3a kapte Meljynapo/ite opujeHTHPUHT (esiepaliije Ha KOHDepeHIHju
2010. rogute y HopBerikoj, mpe3entoBana je moryhuoct kopuiithema I'TIC ypehaja mapke GARMIN
— mozen Operon, Dakota u Montana koju Mory fa kopucre reopedepeHIIIpaHe pacTepcke KapTe y
kmz dopmary (Google Earth). Tako yuurtare u reopedepennupane kapre y GARMIN okpyxkemy
30By ce npuwiarohere kapre (Garmin Customs Maps) u MOTy Aa IIOCIy»Ke Kao Tonorpagcka noziiora
3a peaMOysanujy OpPHjeHTHPHHI Kapara, ajd W IUIAHOBA T'PaZioBa, TYPUCTUYKHX, T'EOJIOIIKHX,
MeJIOJIOIIKKAX ¥ APYTHX KapaTa. 3a HakHafHy obpaZly Tako IPUKYIUbEHHX IIOflaTaKa MOXKeE ce
Kopuctutu HameHckH codTBep OCAD onTuMu30BaH 3a yunraBarbe GARMIN npuiarojjeHnx kapara
ca tepeHckoM JomyHoM. ITopen Tora codreep OCAD, Bep3uja 2018 MoKe Jia yuyuTaBa JIHAAD U
aepdoTorpaMeTpujcKe CHUMKe, OTHOCHO JWUTHTaJIHe OpTOdOTO IUIAHOBE, a KOJA a)xKypupama Beh
noctrojehnx 3acrapesux Kapara MOXKe UCTe /1a ITOCTaBU Kao jefHy o7 TonorpadCKuX OCHOBA Y BUAY
Jiejepa 3a GUHAIHY JUTUTAIN3ANM]Y HOBE KapTe.
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Ca. 3. Kopuchuuku unmepgejc 3a I'TIC ypehaj GARMIN, pyuna 6ycoaa SILVA u pyuHu aacepcku
dawuromep TruPulse (cmp. 66)

Kao Tonorpacdcka ocHoBa kopuirheH je reopedepeHnrpaHu ncedak tomorpadceke
KapTe 1:25.000 JIUCT Op. 478-4-4 U 479-3-3, usname BojHorerpadckor HHCTUTYTA 1971-
1972. 3a moTpebe KapTHpama I0jaBHHUX OOJIHMKa Bereraidje W usrpaheHux objexara
xopuurheH je reopedepernnpanu cateIuTcku cHuMak Googl Maps.

Tab. 1. Jlecenda Ha opujenmupuHe kapmu u npasuao 6oja u pacmepa

W3oxurce, (raBHe, OcHOBHE, oMohne) Bohmak, Bunorpas, oopaheno 3empuiire

Mauin BpX, roMis1a 3eMJbe, HEPABHO T/I0
, v V' Bpraua, yrernyhe, pyna
"4~ Ilnurak, 1y60k japak

// 3eMIbaHH OJICeK, 3eMIbaHH HACHII
(‘(;‘(;\ Henpenasuu, npenasHu 3uj1, CTeHa

. e Kamen, Behn kaMeH, KAMEHHTO TJI0

I'panuna sereranuje
JKOyH, 1pBO, mam
AcdanThu nyTeBH, crase, MOBPUIHHE

MakaaaMCKH, KOJICKH IyT

Bosba, nommja nemavka crasa

I1Inpoka, ycka npoceka

I'pyna kamema, KAMEHUTO 110Jb€, jama JlanekoBoa, mame - Behe cHare

Yecwma, pylia ca BOJAOM, HIAXT Lo L] Mpenasua, nenpenasua orpana
W Bogena MOBPILIHHA, BOJIOTOK '{EI:EID 3rpajia, npesnas UCoji 3rpaje, pyuieBHHa
= [IpoxojiHa, HEMPOXOJIHA MOYBAPA EE ITpuBaTHU 1OCEJL, CTENEHHIITE
()TBOI’)CHO IT))/GO OTBOPCHO 3€MJBHILTE X/ I'lorﬂenum 1poJias, MoCT
OtB.-rpy060 OTB.3eM.ca nojesHaynum apsehem| © © + Bucra, crioMeHuk, TOpam
I llpoxoua TEXKE, TEUIKO IMPOXO/Ha Hyma A@/OQ CTilpT [HJb, KOHTPOJIHA TaYyKa
['ycTHIl, HUCKO PacTHIb:E \\‘ Il > Mapkupana crasa, 3a0pambeHa 30Ha WIH IyT

3a IUTHUTATU3AIH]y TEPEHCKOT OPUTHHAJIA OPUjeHTUPUHT KapTe KopuIrheH je
codreep OCAD (verzion 9 Professional, licence NO1372 Orijenteering federation Serbia).
OCAD je codrBepcka amnkaryja 3a kaprorpadeky opujentarujy (https://www.ocad.
com/en/shop/).

JeIMHCTBEH IPUCTYIl Y YUTAKY U KapTOorpadCKOM MOJEIOBAEKY OPHjeHTUPHUHT
Kapara je mpeaycsoB 3a ¢ep TakMudera u 0yayhu pa3Boj e croprcke rpane. Umajyhu y
BUAY IJI00ayHE pa3Mepe OPHjeHTHPHHrA, XEeTEPOTeHOCT TIeOlpocTOpa Ha KOME Ce
OpraHU3yjy TAKMUYEHha U HAYNHE OPUjEHTHCaba, HEOIIXOHO je OMJIO CTaHAapIn30BaTH
TPeTHpaHy TeMAaTWKy Ha Me)yHapoJHOM HHBOy. 3aTo je mnpu KaprorpadCckom
MO/IeJIOBatby OPHjEHTHPHUHI KapTe y OBOM eKcrepuMmeHTy kopuithen Mehynapoxuu
craugap ISSOM 2000 (amanTupano: OpwujeHTHpUHT caBe3 Cpbuje, 2007). U3Box us
TonorpadcKor kbyya HaBeZIeHOT CTaHIap/a IpUKa3yje Cy Y I0JbY OPHjeHTUPUHT KapTe y
BH/Iy JIET€H/JIE€ U HAUeJIHO CIIy’KH TAKMHUYapuMa ca Mambe uckycraa (Tab. 1).

Pe3yJjaTaTH U JUCKyCHja

Hakon wusBpiieHe peambynanuje uzabpaHe Tomorpadcke OCHOBE, W3BPIIEHO je
npey3uMaie Memopucanux crada (Track) m tavaka myra (Point) y3 momoh codTBepa
Map Source (koju je mobujeH y3 KymwbeHH ypehaj). Y3 momoh ommnuje Receive From
Device npeyseTu cy MepeHU IOJIAIN 1 CHUMJbEHU Y (ajiiy ca .gpX eKCTeH3UjoM. 3aTUM je
WU3BPIIEHO EKCIOPTOBale TaKo MOOHjeHHX IMoflaTaka y pagHo OKpyxkewe OCAD
codTBepa 3a OPHjEHTHDUHI KapTe M JIejepCKO IpeKIallame AOIymeHe Tomorpadceke
OCHOBE Ca CaTEeJIUTCKUM CHUMKOM. HakoH Tora M3BpLIEHO je KOMILjyTEPCKO ILPTaHe
OPHjEeTHPHUHT KapTe aJlaThMa 1 cuMOO0JIOTHjOM U3 HaBeJeHOT codTBepa.
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Ca. 4. I'eneza modenosarsa opujenmupure xapme y I'lIC u CAD okpycervy (cmp. 68)

KoHTposy KBanuTeTa OPHjEHTUPHUHI KapTe 3a HOTpebe HAaBeZEHOT TaKMUYeHa
U3BPIIWIH Cy Me)yHapOAHY U HALIMOHAJIHU JIMLIEHIIUPAHN KOHTPOJIOPH Y ZiBa HaBpaTa u
o00puIN je 3a Tpacupare U II0CTaB/balbe OPUjEHTUPHHI TAKMHUYAPCKHUX CTa3a.
ITpwiInKOM KOHTpOJIE KapTe IOceOHO Cy pa3MaTpaHW TAvyHOCT, TeHepaauzanuja U
YUT/PUBOCT KapTe. HakOH MUHUMATHHUX KOPEKIHja Ha TepeHy o/00peHa je mpuipema
KapTe 3a IITaMILy y KoJiop Jyiacep texaunu (Ci1. 5).

Ca. 5. Hceuax opujenmupuHe xapme ca Ha3HaweHuUM npomeHama y eeonpocmopy (cmp. 69)

HakHazHy Baylopu3anujy OpujeHTUPUHT KapTe U3BPUIWIN CY CAMU TAaKMUYapH, IpU
yeMy KapTa HUje MMajia 3HadajHuje npumeznte. Ha kpajy excrieppuMeHTa HU3BPIIEHO je
€KCIIOPTOBAam€e HOBe U3BEZIEHE KapTe JIejePCKIM IIpeKIanameM cuMbosioruje kaprorpad-
ckor coptBepa OCAD (Cax. 6). Ha taj HaunH n06ujeHa je HOBa, asKypupaHa Tonorpadceka
OCHOBA 32 MOJIEJIOBalhe HOBUX TEMATCKUX Kapara (HIIp. TYPUCTHUKE, IUIAHUHAPCKE KapTe
u 1p.). JobujeHa je ocHoBa 3a Oyayhe askypupambe W HM3paay HOBE KapTe HCTe WIH
Jipyraduje HaMmeHe.

Ca. 6. Hceuax uzeedeHe xapme - Hoge monozpagcke ocHoge U3 opujeHmupute kapme (cmp. 69)
3axspyuak

Mertop Tonorpacdcke HHBEHTapU3aIlHje TeolpoCcTOpa MPUMEYje ce Of] CBOT HAaCcTaHKa y
opranuzanuju "Miaaau uctpaxkuauu Cpouje”, mOUeTKOM O0CaMIeCeTUX TOIMHA MPOILIOT
BeKa, MPEKO HAyYHO-HUCTPAKUBAYKHUX PAJIOBa Y 00JIACTH BOjHE U IMOJIMIIM]CKE TOIOTPa-
dwuje, 1o xaprorpadckux mpojekarta y o61acTu Typu3Ma, CopTa ¥ MacOBHE peKpearyje.
HberoB pas3Boj eBujieHTaH je u ca mpuMeHoM caBpeMeHux GPS/GIS/CAD TexHosorHja,
aJIi ¥ ca pa3BojeM MeToz|a TeMaTcKe Kaprorpaduje.

JlobujeHr pesysiTaTh HCTpPaXKHBarba IMOTBPAWIM Cy OIPAaBAAHOCT U YIOTPEeOHY
BpeHOCT Meroza Tomorpadcke MHBeHTapusaluje reompocropa u I'TIC ypehaja mpu
kapTorpadcKOM MOJIEJIOBathy TEMAaTCKUX Kaparta. [Ipe3eHTOBaHM HAauMH Kopulhema
moryhHocTH reonH(pOpPMaNMOHUX TeXHOJOTHja o0Kasao je ma I'TIC ypehaj cpemmwer
HIDKEr KBayinTeTa (TAYHOCTH 2 JI0 5 M), KOjU MMa MOTryhHOCT Oesiexkerha Tavaka ca
UMeHOM U rpaduukum cumbosiom u ayromaTckuMm TrackLog ca HEKONHKO Xusbaza
Tayaka, 3ajeJHO ca ONTHMU30BaHUM Kaprorpadckum codprBepom OCAD, moxe nma
JIOTIprHEece KapTorpadCKOM MO/IEJIOBahy BUIIIEHAMEHCKe TEMATCKE KapTe.

HajcaBpeMeHMje TEXHOJIOTH]je 3a JAJbUHCKY JETEKIIN]y U MOOWIHO KapTHUpaibe, web
kaprorpadujy, IMI00JIHO NMO3UIIMOHUpame cyoMeTapcke TauHocTH, I'YIC TexHOIOTHjE U
"maMerHe" TeJIEKOMYHUKAIIMOHE TEXHOJIOTHjE€ CBe BHUIIE Ce YyCaBpIIaBajy W OHOCE
MPUMAT y KapTorpad)cKoM MOZEJIOBalY re0lpoCcTpa 3a HajpasInIUTHje IoTpebe YoBeKa
y 21. Beky. MeljyTum, YKOJIMKO HHCY OIp€/e/beHa HAjCKyI/ba TEXHHUYKA pelIerha,
ompehena HayuyHa HCTpakMBamka TIeOIPOCTOpPA MOIY Ce DPealM30BaTH M PpellelhHuMa
nmoHy)eHUM Y OBOM pajy.
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3axearnuuya

VcrpakuBame je peaqn30oBaHO y OKBHUDY mpojekTa "Edektu mpuMmemeHe (GU3HUKe
AKTUBHOCTH HAa JIOKOMOTODHH, META0OJMUYKH, I[CUXO-COIHjAITHM W BACIUTHU CTaTyC
nomnynanuje P Cpouje" oy 6pojem 11147015, koju je bunaHcupaH ox crpane MuHucTap-
CTBa 32 HAYKy U TEXHOJIOMKHU pa3Boj P Cpouje — Ilukiyc HaygyHUX IIpojekaTa 2011-2018.

© 2018 Serbian Geographical Society, Belgrade, Serbia.

This article is an open access article distributed under the terms and conditions of
the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Serbia

JluTepartypa (nornenaru y eHIIeCKOj BEP3HjH TEKCTA)

82


https://creativecommons.org/licenses/by-nc-nd/4.0/

