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OpuUrHHaIHU HayYHH paj

AHAJIN3A AYTOMATCKE KAPTOI'PA®CKE 'EHAPAJIN3AIINJE
Y IUTUTAJTHOM KAPTUPABY

Jparobyd Cexynopuh' u Cunnina JIpoomak?

"Vuusepsutet ondpane — Bojua akanemuja, beorpaj, Peny6nuka CpOuja
’Bojuoreorpadcku unctutyT, beorpan, Pemyonuka Cpouja

Caxerak: Kaprorpadcko renepanucame je cTBapaiauyky IpoleC YONIITaBama, KOju ce MPUMEY]je MPH MPOjeKTOBabY
W cacTaBlpamy caapxkaja reorpadckmx kapara. OOyxBara mpoyuyaBame reorpad)cke CpemuHe, CHCTEMAaTH3aIH]jy
reorpa)CKHX Mojaraka, mpoueHy ¢ 003UpoM Ha BPCTY (THIT), HAMEHY U pa3Mep KapTe, o1adbuparme Hid 00jeHbaBambe 1
BHUXOBO rpaduuko npukasuBame, y3 Belin WM MambH CTENeH yrpoinhaBama. Y epu TUrHTaiHe Kaprorpaduje cBe BHUIle
ce moceehyje maxkma pa3Bojy ajiaTa 3a ayTOMaTCKy TeHepaim3aiujy kaprorpadckor caapikaj. Y oBoM pany ypalhena je
aHaM3a ayToMaTCKe KapTorpadcke reHepain3alyje mpy mpenacky ca JuruTaiHe Tonorpadceke kapre pasmepa 1:25 000
(ATK25) y nqururanny Tonorpadcky kapry pamepa 1:50 000 (ATKSO0).

Kibyune peun: Ayromarcka kaprorpadcka renepanusanuja, ['1C
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Abstract: Cartographic generalization is a creative process of abstraction, which is used in the design and preparation
content of geographic maps. It includes the study of the geographic environment, processing of geographic data, and
an evaluation with regard to type, purpose and scale of the map, or selecting and merging their graphical presentation,
with greater or lesser degree of abstraction. In the era of digital cartography more attention is paid to developing tools
for automatic generalization of cartographic content. In this paper we analized automatic cartographic generalization in
production digital topographic map scale 1:50 000 (DTMS50) from digital topographic map scale 1:25 000 (DTM25).
Key words: Automatic cartographic generalization, GIS

YBOJI

Kaprorpadcko  reHepanmcame ce 1O
MIPaBUJTY U3BOJIY HA OCHOBY YHanpes pa3paheHnx
kputepujyma. OHu ce Qopmupajy NpUITUKOM
MIPOjeKTOBamha KapTe Ha OCHOBY HCIIUTHBAHHA
pe MoYeTKa U3pajie KapTe U 'y TOKY U3pajie ce He
Memajy. To je ycioB na kapra Oyae yjenHavueHe
BPEIHOCTH W CTaHAApPAHOT KBajJHWTETa Ha

INTRODUCTION

Cartographic generalization is generally
performed based on previously developed
criteria. These criteria are formed upon
projecting maps on the basis of tests before
making the map and in the course of preparation
they do not change. It is a requirement that
the map has uniformed values and standard
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1IeJI0] TepUTOpUjU KapTupama. [lorpeda 3a cBe
IIMPUM aCOPTUMAHOM Treorpadckux Kapara, H
TO HE CaMo MO0 pa3Mepy U caJpkajy HEro H Io
o0NIMKy M Ha4YMHYy Ipe/cTaBJbamba, 00aBe3yje
Kaprorpada na Tpaxu u Hale moceOHe peanHe
KpUTEpHjyMe KapTorpadckor reHepaiucamba
3a CBaKy IOjeMHY KapTy. YCHex y ToMe je
jenaH ofl KJby4HHX (paKTopa cTBapama aA00pe u
CBpCUCXOAHE Teorpadcke Kapre.

HcTpaxuBame ayTomarcke Kaprorpadcke
reHepanu3almje  MOXe Cce€  NPUKIbYYUTH
Ha Ppa3IUUUTUM [argopmMama 3a  pasBoj.
AyTtomaru3zanuja KapTorpag)CKor yomiuTaBamba
je mpouec y (GOKyCy MHOTHUX HCTPAKHBAMA.
3ajarak ¥ cMUCa0 KapTorpaCKor reHeparcama
j€ Ja pelu NHUTame U3pakaBamba CYyIITHHCKUX,
TUMMYHUX M KapaKTEPUCTUYHUX OCOOCHOCTH
TEpUTOpHjEe KapTHpama W I0jaBa Ha O] Y
CarjlaCHOCTH Cca HaMEHOM M pa3MepoM KapTe.
On Benukor Opoja reorpadCckux IMojaTaka,
KOJU TOCTOj€ Ha KapTHUpPaHOj TEPUTOPHjH, Tpeda
u3Byhu sornyan Opoj mopmataka KOju Cy Of
OIILITET 3Hayaja ¥ MOTY C€ MperieIHO MPUKa3aTH
Ha reorpadckuM kKaprama. M300p momaraka je
pe3ynrar aHanause norpeda ¢ 003upoM Ha HaMEeHY
KapTe, MOryhHOCTH KOje Ipyka pa3Mep KapTte
U pe3ynTar cTyadje reorpadcke curyaiuje Ha
3emspuity. M360p caapxaja kapara neduHucan
je ycBajameM KapTorpadckor Mojesna mojaTaxa.
I'eorpadcku caapkaj Ha HM3BOPHO] KapTu, Ha
BHUIIIE U3BOPHUX KapaTa WM CKyI reorpackux
nojlaTaka y KOMIUIETY KapTorpadckux u3Bopa,
nyTeM Kaprorpadckor reHepaucama,
TpaHC(HOPMHUILIE CE Y CAKETUJU BUJ] reorpagcKor
cazaprkaja HoBe Kapre (Lamy et al, 1999; Lee and
Hardy, 2005; Regnauld, 2005; Kazemi et al,
2007; Qian et al, 2008; Burghardt et al, 2008).

[Ipahewem pa3Boja cTaHmapia y oOiacTu

NPUKYIUbaka,  OpraHuzanygje, obpage W
Npe3eHTalyje  MPOCTOPHMX  Mojaraka  y
Bojuoreorpagckom  mucturyry (BI'M) —
beorpan, mpocropuu nomaum  Jlururanse

Tonorpadcke kapre y pazmepu 1:25 000 (JITK25)
OpraHM30BaHU Cy y LEHTpaiHoj ['eonpocTopHoj
0a3u momarakay pazmepu 1:25 000 (I'BI125). Ona
NPE/ICTaB/ba OCHOBY 3a TI'€HEPUCAE OCTAJIHX
KapaTa pa3MEpHOI HU3a KOjU CE MPOU3BOAC Y
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quality throughout the territory being
mapped. The need for a broader range of all
of the map, not only in its size and content
but also the form and manner of presentation,
cartographer is bound to seek and find real
special cartographic generalizing criteria for
each ticket. Success in this is one of the key
factors to create good and meaningful maps.

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

Tracking the development of standards
in the field of collection, organization,
processing and presentation of spatial data
in the Military Geographical Institute (MGI)
- Belgrade, spatial data digital topographic
maps in scale 1:25 000 (DTM25) are organized
in the central Geospatial database in the ratio
of 1 :25 000 (GSD25). It is used to generate
other scale-based series maps produced in
MGI, digital topographic maps in the scale
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BI'U-y, a npBeHCTBEHO TOnorpa)cKux Kapara y
pasmepu 1:50 000 (TKS50), 1:100 000 (TK100) u
1:250 000 (TK250) (Taromuposuh et al, 2007;
Sekulovi¢ et al, 2008; Taauh, 2010; CexynoBuh
u JIpobmaxk, 2011).

VY texHonomkoM mpouecy uspazne I'BII25
y paay je NpUMEHEHO IMPEeBOheme pacTepcKor
caaprkaja suctoBa Tonorpadceke kapre 1:25 000
(TK25) y BekTopcku oONMK ca pedepeHTHUM
andanymMepuukuM  MojanyMa U JTUPEKTHO
KapTUPambe ca CaBPeMEHHUX (POTOrPaMETPH)CKUX
MOJTOra Kao IITO j& OpTodOTO.

TEOITPOCTOPHA BA3A TIOJJATAKA V
PASMEPH 1:25 000 (TBIT25)

VY TEXHONOWIKH TMpoIec IOMyHE IMojaTraka
I'BI125 y BIU-y yBenena je TexHonoruja
JIUTHTATHE  (DOTOTpaAMETPUjCKE  PECTUTYIIH]E,
Ka0 M TEXHOJIOTHja II00AIHOT MO3MLMOHHUPAHA
(T'TIC) kao noapmika pomynu ['BII25 Ha Tepeny.
[lpumensbuBocT  oBako  m3pahene  I'BII25
HApOUUTO j€ 3HaYajHa ca aclieKaTa MpPOU3BOIHE
LEJIOr pa3MEpHOI HM3a TOHorpadcKux Kapara
nomohy amara kaprorpad)cke reHepanusaije,
Kaprorpadcko -penpOayKIINjCcKe TIOAPILIKE
THpaXxHO] mramiy uctoBa TK, kao u ca acnekra
CTBapama OCHOBE 32 Pa3BOj JEJHOT KOMIUICKCHOT
reorHGOpPMAIIMOHOT cucTeMa (MH(PACTPYKType
MPOCTOPHUX TOJaTaKka) Ha HAIMOHAJIHOM HHBOY
YHja je IPUMEHUBOCT BEOMA IIMPOKA.

Texnonomku npouec uspazne I'bI125 3acuusa
ce Ha KapTupamy cajapikaja KapTe Merojama
JIUTATaTIHE  (OTOTpAMETPHjCKE PECTUTYLHjE |
kaprorpadckoj oopaau ucror y I'MC okpyxemy,
KopuinhemeM  peepeHTHUX — au(paHyMepUIKuX
nomaraka. [Ipomec Bekropuzaiuje ce peaimsyje
y3 CTPOTO MOILITOBAaKE JJOTMUKOI MOZIENA MofIaTaKa
pecriekTyjyhn  MoryhHOCTH, OTHOCHO HauuH
paga y wu3aOpaHoM CO(QTBEPCKOM OKPYKEHbY.
[pensubena TexHonomka pememwa uspaae I'bI125
nozipa3zymeBajy 1ahe ce u jomyHa capkaja BpIIMTH
Takohe meTomama IUruTaiHe (HoTOrpameTpujcKe
pecrutyije. LleToKynan TeXHOMOMIKY MOCTyIaK
u3pane I'BI125 ca moryhHoctuma mauctpubyrimje
TMojIaTaKa Jiat je Ha Cuiu 1.

of 1:50 000 (DTM50), 1:100 000 (DTM100)
and 1:250 000 (DTM250) (TaromupoBuh et
al, 2007; Sekulovi¢ et al, 2008; Taguh, 2010;
CexynoBuh u [Ipobmwak, 2011).

The technological process of GSD25
paper applied to translate raster content pages
Topographic maps 1:25 000 (TM25) in vector
form with reference to alphanumeric data
directly and photogrammetric mapping with
modern substrates such as orthophotos.

GEOSPATIAL DATABASE IN SCALE
1:25 000 (GSD25)

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

The technological process of GSD2S5 is
based on mapping methods, map content and
digital photogrammetric restitution cartographic,
processing it into a GIS environment, using
reference alphanumeric data. Vectorization
process is implemented in strict compliance with
the logical data model respecting the possibility,
or mode of the selected software environment.
Anticipated technological solutions making
GSD25 imply that the content and update
methods also perform digital photogrammetric
restitution. The whole technological process
of developing the capabilities of GSD25 data
distribution is shown in Figure 1.
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Cn. 1. Texnonowxu npoyec uspaoe I'BI125
Fig. 1: The technological process of GSD25

3a u3pany I'BII25 onaGpana je codTBepcka

mwiarpopma amepuuke ¢upme ESRI, ArcGIS,
Koja y ceOu caapkH MOTIYHO HOBU MPHUCTYII
y TpoIecy Kpeupama TIeolpocTopHUuX 0aza
nogaraka. M30op  HaBemeHe — codTBepcke
mwiargopMe  yCIOBUO je  MOTIYHO  HOBY
TEXHOJIOTH]Yy Yy CBUM (azama paga, aiu cy
3azpkaHa nmoctojeha kaprorpadceka pemema. C
003upoM Ha Te moTpede nponec uzpane I'bI125
oOyxBara cnenehe ¢aze pama (CekynmoBuh u
Hpobmak, 2011):

1. u3pasa JOrUUKOT MOJIeNa MoIaTaKa;
. U3pajia MojieJia TeHepancama;
. M3paza pU3UUKOT MOoJIeNa MMoiaTaKa;
. Kpeupame cuM0Oororyje;
. U3pajia TOTUYKOT MOJIeNa Mpolieca;
. M3paga pU3UUKOT MoJIeNa Mpolieca;
. Kpeupame Mmpoleaypa 3a reHepaaucame 1
. o0yka.

0N O L AW

Y mpomecy wu3paze JOTUYKOT MoOjena
nomaraka JITK25, koHkpeTHH reorpadcku
€JIEMEHTU KapTe Cy paciiojeHH IO TEeMaTCKUM
uennHama. [lojenMHadyHyd ciy4yajeBU  CBAKOT
Ol eneMeHara caapxaja JeduHHUCAHU CYy
CUCTEMOM Jigjepa U mudapa Kao jeAUHCTBEHUM
WHIMKAaTOpOM  TPUIMATHOCTH  onarosapajyhoj
TEMaTCcKoj LEJIHHH, OJHOCHO Kao Ommke
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To create GSD25 software, U.S. firm ESRI,
ArcGIS platform was chosen, which contains
a completely new approach to the formulation
of geospatial databases. The software platform
selection has caused the brand new technology
in all phases of the work, but they retained
the existing mapping solution. Given these
requirements, the development process includes
the following phases GSD25 work (Sekulovi¢
and Drobnjak, 2011):

1. Making logical data model;
Creating model for generalization
Making physical data model;
Creating symbology;
Making a logical model of the process;
Making a physical model of the process;
Creation of procedures for generalizing and
Training.

e A

The process of developing the logical data
model DTM25, the geographical map elements
are differentiated by the thematic units. Individual
cases of each of the elements of the system are
defined by the content layer and the codes as a
unique indicator of belonging to the appropriate
thematic whole, or as close to defining specific
individual object class (Markovic, 2009).
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onpeheme CnenupUIHOCTH MOjeIMHAYHEe Kilace
o0jexra (Mapkosuh, 2009).

Ha cnuum 2, nar je mpumep Jena JIOTHYKE
CTPYKTYype W cHUMOOJOTHje 3a Temy OOjeKTH.
VY mpomecy wu3pane JIOTHUKE CTPYKType H
CUMOOJIOTHjE  TIPUMEHEHH Cy  NPUHIUIH
TEOMETPHUJCKOT  MOJICJIOBalba ¥ HM3BpIICHA
nexommnosunuja caapxkaja I'bII25 na ocHoBHe
reOMeTpHjcKe TNPUMHUTHBE: Tadke, JHMHU]E H
MIOJIUTOHE.

Figure 2 provides an example of part of the
logical structure and symbolism for the topic
areas. In the process of creating a logical structure
and symbolim, we applied the principles of
geometric modeling and decomposition made
GSD25 content to basic geometric primitives:
points, lines and polygons.

LAYER|TIP| SIFRA | SIMBOL NAZIV
748 P | 7481 . Zgrada u razmeri

750 P | 7501 [ Soliter u razmeri

763 | P | 7631 IE—  |Poligon u zgradi

761 P | 7611 C:':-;D Hram (crkva) u razmeri

779 P 7791 \__L__r‘) Stadion prikazan u razmeri

762 P | 7621 Ulica u razmeri

765 P [ 7651 Nepoznat sadrzaj na stranoj teritoriji

Cu. 2. [Ipuxasz dena nocuuxe cmpykmype u cumbonozuje I’ bI125
Fig. 2. Part of the logical structure and symbology GSD25

OU3MYKUM MOJIEJIOM TojaTaka JehuHHCaH
je marnen Oa3e moparaka OJHOCHO ,,lIPOCTOP
3a TOXpamHUBamke eJeMeHara JeUHHCAHUX
JOTMYKAM  MOJEJIOM  [ojaraka.  TWIIOBH
nojlaTaka, HAYMH MOXPAbUBaKkA M0JaTaka Kao 1
CBE KOJIOHE KOje CITyXe 3a YHOC arpulyTa Kiaca
o0jekara Kao M MOjeAMHAUYHUX o0jekara, Takohe
cy neduHUCaHE TPHU TMPOjEKTOBAKY (HUIUUKOT
Mojena nogaraka. Jlepunucame nsrena 'bI125
je Bua (U3MYKOT MOJIETIOBama MO/IaTaka y KOMe
ce y camoM uHTepdejcy kopuirheHor codreepa
onpelyje pemocnen mpukaza Tema OJHOCHO,
nonatHo nedunume BusyenHu npukas ['BII2S,
Ha HUBOY KOJU HMje Moryhe OCTBapUTH MyTeM
cumOonoruje. OBa (haza mpeacTaBiba MOCIEABU
xopak y m3paau I'BII25 y cmuciay npaktuuHe
m3pane. Msmien komruieTHo —ypaheHor
BusyanuzoBanor nena ['BII25 mpukaszan je Ha
ciunu 3.

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

Cu1. 3. Uzeneo ypahenoe u suzyenusosanoe oena eeonpocmophe daze nooamara J{TK25
Fig. 3. Visualization of complete produced part of GSD25

[emokyman  mpouec  u3pane  ['BII25
peanu30BaH j€ OCJIOHIIEM Kako Ha HaBelEHO
co(TBEPCKO OKPYKEHE, TAKO U Ha PACIIONIOKIBE
xapaBepcke pecypce koju cy y BI'U-y
ympexeHu. To je uMano 3a mocieauily Hoiery
HAJJIEKHOCTH Y pajly ca IPOCTOPHUM IoJauMa,
YCIOCTaBJ/bakhbe CHUCTEMA OATOBOPHOCTU Y
IpoLecy JeJbera 1 MPOTOKa MojaTaKa y MpexH,
Kao U apxuBUpama nojaraka. TokoMm 1iesor
nocrynka wuspane ['BII25 nHapounTa mnaxma
nocseheHa je 6exanupamwy rnojgaraka u npahemy
peanu3alyje KOMIUIETHOT 3a/1aTKa 10 JINCTOBUMa
u u3Bpunonnma (Cexynosuh u Ipo6max, 2011).

AYTOMATCKA KAPTOI'PA®CKA
JUT'NTAJIN3ALIAIA

HcTtpaxkuBama Ha T1O0JBY  ayTOMaTcKe
KapTorpa)cke TeHepalu3aluje y TMOCIeNne
BpeMe nanmu cy obehaBajyhe pesynrare, anm
y HUCTO BpeMe IMOjaBUJIU Cy c€ IoTeuikohe
UMIUIEMEHTalll]e peniema ayTOMAaTCKe
reHapaiu3alyje y KoMepiujaTHuM codhTBepuma
13 HeKoJuKo pasinora (Stoter et al, 2008; Stoter
et al, 2009):

 IlpBo, Beoma je Tewmwko jAepUHHCATH
3axXTeBe Yy OJIHOCY Ha (opMaT U HHBO
JIETaJbHOCTH TIOJIaTaka YHOTPEOJhEHUX Yy
MPOIIeCy ayTOMAaTCKe TeHepasH3almje.

* Jlpyro, npon3Bohadnma codTBepa
MOTPeOHN Cy 3ajeTHMYKH 3aXTEBH BHIIIC
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The entire process of making GSD25
was realized by relying on the above software
environment, and the available hardware
resources in the MGI-networked. This resulted
in the division of responsibilities in working
with spatial data, establishing a system of
accountability in the process of sharing and flow
of information in the network, and data archiving.
During the whole process of making GSD25,
special attention was paid to the backup data and
monitoring the implementation of the entire task
in magazines and perpetrators (Sekulovi¢ and
Drobnjak, 2011).

AUTOMATED MAP GENERALIZATION

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

« First, it is very difficult to define require-
ments in relation to the format and level of
detail of the data used in the process of au-
tomatic generalization.

e Second, software vendors need common
requirements more national mapping agen-
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HAIIMOHAJIHUX KapTOrpa)CKUX areHuuja
KOj¥ 33]10BOJbaBajy luxoBe moTpede. Takse
3ajeTHUYKE 3aXTEeBE 3a reHepaIu3alujy je
TEIKO Ae(pUHUCATH 300T Pa3IuKa y MOJIEITY
MojlaTaka, HHUBOA JIETAJbHOCTHU YIIAa3HUX
nojiaTaka, TepUTOpHje Koja ce KapTupa u
Pa3IMYUTUX pa3MEpHUX HU30BA.

* Ha xpajy, mocieamu pasior Temkoha
UMIUIEMEHTAL]je ayTOMaTCKe
reHepan3alyje je TO IITO FreHepain3aluja
CaJip)Ku CyOJeKTHBHHU JI€0 y KOjeM YeCTO
MIOCTOJU  BHIIE HUACATHUX pe3yirara
reHepaIu3almje.

[Iporiec ~ ayromarckor  KapTorpagckor
reHepajicama aHalu3upaH je Kopuihemem
coprBepckor nakera ArcGis amepuuke (upme
ESRI xoju y oBoj obmactu uma ciexaehe
MPEIHOCTH U OTPaHUYCHA!

IIpeonocmu (Stoter et al, 2010):

* IlpuxBarspuBH pe3ynraru KOJI
reHepanu3almje o0jekara,
M0jeTHOCTAaBJbUBAbE IPHUKa3a JIMHU]A,
Crajama MOBPIINHA, JIeJbeHha ABOCTPYKUX
JMHWja UEHTPATHOM JIMHU]jOM U MO3auyKa

reHapanu3aimja;

* Anatu reHepanM3aluje Cy KOMIUIETHO Y
I'NC nnargopmu;

* Kpeupame noctynka paga nomohy anara
(Model Builder);

* MoryhHoct mogemaBama  1moctojehux
ajqropuramMma W Jl0J]aBalkba  HOBHUX
anropurama;

* Panca2.5 ]I noganuma;

» JloctynHa je m1oOpa JOKyMaHTaIuja;

» Jlaka wHCTanamuja.

Ocpanuuerva:

* Tomonorwja je JENMUMHUYHO YKJbyue€HA.
[lojenHocTaB/pMBakE W yIVIauaBambe
JIMHU]ja, CA)KUMabE U 110jeTHOCTABJbUBAHE
MOJIMTOHA MOTy POY3pPOKOBaTH
TOIOJIOMIKE I'PEIIKE;

* Jlesbeme TBOCTPYKHX JIMHH]A EHTPATHOM
JUHUJOM U CaXHMame MOJMIOHa He
cajip>ke arpulyTe yaa3HUX M0/1aTaKa;

cies that meet their needs. These common
requirements for generalization is difficult
to define because of differences in the data
model, the level of detail of input data,
map the territory of scaling and different
sequences.

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

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

Advantages (Stoter et al, 2010):

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

Generalization tools inside a complete GIS
platform;

Creating a workflow creation tool (Model
Builder);

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

Working with 2.5 D data;

Good documentation available;

Easy installation.

Limitations:

Topology is partially managed. Simpli-
fy line. Smooth line. Aggregate polygons,
simplify building and simplify polygons
can introduce topological errors.

A collapse dual line to centerline and ag-
gregate polygons does not carry the attri-
butes from the input lines.
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* OO0jekTu ce mpolecupajy Kjaca 1o Kiacy,
y CEKBEHLUjaJIHOM MOy, 0e3 y3umama
y o003up canpxkaj u pananuje Mehy
o0jeKkTuma;

* Bume gerasbHujux uHpOpManuja o
npoliecy reHepain3aluje Hiuje omoryheHo.

Jlepunucanu npoiiec ayTOMAaTCKOT
Kaprorpackor reHepanucama a0 HaMm je
moryhHoct nobujama HoBe JATKS50 Ha ocHOBY
nepuHucaHux enamanara cagpxkaja JITK2S.
3ajaTak Koju CMO JKeJleJu MoCTHhH je poHaa3zak
ONTUMAHOT HAaYMHA W MeToJa ayTOMaTcKe
reHepaIn3almje. [Ipoiec  renepanucama
00yXBaTHO je OCHOBHE BH/I0BE reHEpalIn3alyje:

*  CeJeKIHjy, OITHOCHO penyKuujy
reorpa)CKuX MoJaTaKa;
e ympomheHy — TpeAcCTaBy  JIMHH]CKHM

YCIIOBHUM 3HAllUMa, Ca)KUMambe KOJITUYHH-
CKUX U KBAJIUTETHUX KapaKTepUCHKA;

* TpeTBapame CKyloBa I0jaBa y II0jMOBE
BUIIIET pelia;

*  U3MelTame Kaprorpadckux odjexara;

* o0jenumaBame UCTOPOIHUX T10jaBa.

* Objects are processed class by class and in
sequential mode, without taking into ac-
count the context and the relationships be-
tween them.

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

The process defined by generalizing the
automatic cartographic gave us the possibility
of obtaining new DTMS50 and defined elements
of DTM25 content. The task that we want to
achieve is to retrieve the optimal ways and
methods of automatic generalization. The
process of generalizing included the basic forms
of generalization:

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

* Simplified to represent the linear condi-
tional signs, compression routine service
quantity and quality to characterize;

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

» Displacement of map objects;

*  Merging of similar phenomena.

ﬁ'/:'\ Y % . g:e
Cn. 4. Ilpuxas dena J{
Fig. 4. Part GSD25 (Mapxosuh, 2009)

TK25 (Maprosuh, 2009)
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OcHOBHM KapTOrpa)CKu M3BOp Yy IpPOLECY
rerepanmuzanuje omna je JITK25 (cnuka 4) ca Beh
neUHUCAHUM MOJIETIOM TO/IaTaka y IIeHTPaTHOj
6a3u  momaraka. IlpuMeHOM  pa3IMYMUTHX,
npeaepUHUCAHUX ajlaTa U TeHEPUCAmbeM HOBUX
nomohy ModelBuilder-a, no6unu cmo Beoma
MohaH amar 3a ayTomarcky Kaprtorpadcky
reHepan3alinjy, Koju HaMm je oMoryhro Kpenpame
HoBe, reHepanucane J[TKS50. Cse temarcke
uenune JITK25, cem HazuBa cy reHepanvcanu
n npuka3z gena reHepanucHe JITKS50 moxemo
BHUJICTHU Ha CJIHLIU 5.
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The main source for the cartographic
generalization was DTM25 (Figure 4) with pre-
defined model data in a central database. The
use of different, pre-defined tools and generating
new and using Model Builder, we have a very
powerful tool for automated map generalization,
which has enabled us to create a new, generalized
DTM50. DTM25 All thematic areas, other than
the names of the partial and generalized DTM50
we can see the Figure 5.
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Cn. 5. Ilpukasz dena eenepanusosanoe caoporcaja TKS50 (Mapxrosuh, 2009)
Fig. 5. Part of a generalized content DTM 50 (Mapkosuh, 2009)

Hajsehu CTEIEH reHepalucamba
ne(pUHHUCATN CMO KO/l TEMaTCKe LIEIMHE Hacesba,
IJ€ Cy IOjeAMHAYHU OO0jeKTH TpyNHUCaHU Y
JIBE Pa3JIMUMUTE LIEJIHHE, YK€ T'PAJCKO je3rpo U
61okoBe Hacesba. OOjeKTH jaBHOT 3Ha4aja Cy
M3y3eTH M3 OBOI' BHJA TIeHepasu3alyje, TaKo
Ja Cy OHM TEHEPaJUCAHU jEIHOCTABHU]OM
CEJIEKIIN]OM, OJJHOCHO PEIYyKIIHjoM reorpadckor
cajpkaja.

The highest degree of generalization was
defined by using thematic areas of the village,
where the individual objects are grouped into
two different sections, the city property and the
settlement blocks. Objects of public interest are
exempt from this kind of generalization, so that
they are a simpe generalization of selection and
reduction of geographic content.
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3AKJbYYAK

AyTomarcka kapTorpadcka reHepaausanmja
j€é MHTerpanyja MHOTHUX TEOpHja, MeTojga H
texHuka. Y oanocy Ha I'MC, renepanu3zanuja
CHCTEM MOpa Ja 3aJ0BOJbHM CTPOre 3axTeBe
KkBanuTeTa. [ eHepanu3aiyja KBaJuTeTa nporeHa
je maBHM po0JIeM y CaBpeMeHoj KapTorpaduju.
Ilopen eBamyamnuje yommuTaBame pe3yiTara,
MoJipXKaBa MCTpPaKMBama 3a ayTOMaTH3alujy
YONILITaBamba. Y TEXHOJIOLIKOM MpOLeCy U3paje
I'BII25 y pany je mnpumemeHo mpeBoheme
pactepckor caapxaja juctoBa Tomorpadcke
kapre 1:25 000 wsnmama BojHoreorpadckor
MHCTUTYTA Y BEKTOPCKH OOJIMK ¢ pedepeHTHUM
anaHymMepuukuM  MojanMMa U JUPEKTHO
KapTUPambe ca CaBpeMEHHUX (POTOrPaMETPHjCKUX
nojyiora kao mro je oproporo. OBO ce MOXke
noctuhu  kopuimhemeM MeINIaBUHE TEeXHHKa

reHepanuzanuje (kao ImTO Cy CeleKuuja,
criajame, Mpecebeme, cumOoIorHja,
MojeIHOCTaBJbUBaKE).  Pesynratm  aHamusze

tect mnoapydja Ha TK cy mnokazamu ga
€(UKaCHOCT ayTOMAaTCKe IeHepaln3aluje MOxKe
outu moboJsplIaHa, a ryOWTaK MojaTaka WU
n3001MYeHa CMambEeHa.

VOopkoc ~ TPeHyTHMM  OTpaHUYeHUMa,
TECTHpaHU COPTBEp €€ MOXE MPUMEHUTH
y TPOU3BOJAHOM TOKY HpU ayTOMAaTH3aIHjH
3HauajaHOr Jiefla Ipoleca TeHepalin3alyje.
W3nanaxeme HOTIYHUX pelema y
KOMEpLMjaTHUM CcO(PTBEpHMa 3aXT€Ba OIPOMHY
WHBECTHLIM]y, € 003upoM Ha Mamu Opoj
MOTEHIMjaTHUX Kylana M BEJIUKH Hamop y
npusarohaBamwy NapLUUjaIHUX KOMEPLHUjaIHUX
pelemha y UCIyhaBamwy Cel(pUIHNX 3aXTeBa.
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