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OpurHHaIHU HayYHH paj

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

Jparosbyd Cexynopuh' u Cunnina JIpoomak?

"Vuusepsutet ondpane — Bojua akanemuja, beorpaj, Peny6nuka CpOuja
*Bojuoreorpadcku unctutyT, beorpan, Pemybnuka Cpouja

Caxerak: Kaprorpadcko renepanucame je cTBapaiauky IpoLeC YONIITaBama, KOju Ce MPUMEY]je MPH MPOjeKTOBabY
W cacTaBlpamy caapxkaja reorpadckmx kapara. OOyxBara mpoyuyaBame reorpad)cke CpemuHe, CHCTeMAaTH3aIH]y
reorpadCKHX Mojaraka, mpoueHy ¢ 003UpoM Ha BPCTY (THIT), HAMEHY U pa3Mep KapTe, 01aduparme Hin 00jeHbaBambe 1
BHXOBO rpaduuko npukasuBame, y3 Belid WM MambH CTENeH ynpoihaBama. Y epu TUrHTalHe Kaprorpaduje cBe BHUIle
ce moceehyje maxkma pa3Bojy ajiaTa 3a ayTOMaTCKy TeHepaim3aiujy kaprorpadckor caapikaj. Y oBoM pany ypalhena je
aHaJM3a ayToMAaTCKe KapTorpadcke reHepain3alyje mpy mpenacky ca JUuruTaiHe tonorpadceke kapre pasmepa 1:25 000
(ATK25) y qururanny Tonorpadcky kapry pamepa 1:50 000 (ATKSO0).

Kibyune peun: Ayromarcka kaprorpadcka renepanusanuja, ['1IC
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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).
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YBOJI

Kaprorpadcko  reHepanmcame ce 1O
MIPaBUJTY U3BOJIY HA OCHOBY YHampes pa3paheHnx
kputepujyma. OHu ce Qopmupajy NpUITUKOM
MPOjeKTOBamha KapTe Ha OCHOBY HCIIUTHBAHbA
pe MoyYeTKa U3pajie KapTe U 'y TOKY U3pajie ce He
Memwajy. To je ycioB na kapra Oyae yjenHavueHe
BPEIHOCTH W CTaHAApPJHOT KBaJHWTETa 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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11eJI0] TepUTOpUjU KapTupama. [lorpeda 3a cBe
IIMPUM aCOPTUMAHOM TreorpacKux Kapara, u
TO HE CaMo 10 pa3Mepy U caJpkajy HEro W Io
Oo0NIMKYy M Ha4YMHYy TIpe/CcTaBJbamba, 00aBe3yje
Kaprorpada na Tpaxu u Halhe moceOHe peanHe
KpUTEpHjyMe KapTorpadckor reHepaiucarmba
3a CBaKy IOjelMHY KapTy. YCHex y TOoMe je
jenaH of KJbY4HHX (paKTopa cTBapama aA00pe u
CBpCUCXO/HE Teorpadcke Kapre.

HcTpaxuBame ayTomarcke Kaprorpadcke
reHepainu3almje  MOXe Cc€  NPUKIBYYUTH
Ha Ppa3IUUUTUM [argopmMama 3a  pasBoj.
AyTtomaru3zanuja KapTorpag)CKor yomIuTaBamba
je mpouec y (GOKyCy MHOTHUX HCTPAKHBAMA.
3ajarak ¥ cMUCa0 KapTorpaCKoOr reHepaicama
j€ Ja pellu NHUTame U3pakaBamba CYyIITHHCKUX,
TUMMYHUX M KapaKTEPUCTUYHUX OCOOCHOCTH
TEpUTOpHjE€ KapTHpama W I0jaBa Ha O] Y
CarjlaCHOCTH Cca HaMEHOM M pa3MepoM KapTe.
On Benukor Opoja reorpadCcKkux IMojaTaka,
KOJU TOCTOj€ Ha KapTHUpPaHOj TEPUTOPHUjH, Tpeda
u3Byhu normvyan Opoj mopmataka KOjU Cy Of
OIILITET 3Hayaja ¥ MOTY c€ MperieHO NPUKa3aTH
Ha reorpadckuM kaprama. 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 Kaprorpadckor Mojesna mnojaTaxa.
I'eorpadcku caapkaj Ha HM3BOPHO] KapTu, Ha
BHUIIIE U3BOPHUX KapaTa WM CKyI reorpackux
rojlaTaka y KOMIUIETY KapTorpadckux u3Bopa,
nyTeM Kaprorpadckor reHepanucama,
TpaHC(HOPMHUILIE C€ Y CAKETUJU B reorpadcKor
caaprkaja 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,  OpraHusanugje, obpage W
Npe3eHTalje  MPOCTOPHMX  Mojaraka  y
Bojuoreorpagckom  mucturyry (BI'M) —
beorpan, mnpocropuu nomauum  Jlururanse

tororpadcke kapre y pazmepu 1:25 000 (JITK25)
OpPraHU30BaHU Cy y IIeHTpasiHO] I eonpocTopHOj
0a3u momarakay pazmepu 1:25 000 (I'BI125). Ona
NPEJCTaBba OCHOBY 3a TI'€HEPHCAE OCTAIUX
Kapara pa3MepHOI HHM3a KOjUu C€ MPOU3BOJAC 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



AHAJIN3A AYTOMATCKE KAPTOI'PA®CKE I'EHAPAJIM3ALIUIE ¥V JTUTUTAJTHOM KAPTUPABY
ANALYSIS OF AUTOMATIC CARTOGRAPHIC GENARALIZATION IN DIGITAL MAPPING

BI'U-y, a npBeHCTBEHO TOnorpa)CcKux Kapara y
pasmepu 1:50 000 (TK50), 1:100 000 (TK100)
1:250 000 (TK250) (Taromuposuh et al, 2007;
Sekulovi¢ et al, 2008; Taauh, 2010; CexynoBuh
u Jlpobmaxk, 2011).

VY texHonomkoM mnpouecy uspazne I'BII25
y paay je NpUMEHEHO IMpEeBOheme pacTepeKor
caaprkaja suctoBa Tonorpadceke kapre 1:25 000
(TK25) y BekTopcku oONMK ca pedepeHTHUM
ananymMepuukuM mojanuMa M JUPEKTHO
KapTUPambe ca CaBpeMEHHUX (POTOrPaMETPH)CKUX
MOJTOra Kao IITO j& OpTodoToO.

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

VY TEXHONOWIKH TMpoIec IOMyHE Mojaraka
I'BI125 y BIU-y yBemena je TexHonoruja
JIUTHTATHE  (DOTOTpaMETPUjCKE  PECTUTYIIH]E,
Ka0 M TEXHOJIOTHja II00AIHOT MO3HLHOHUPAHA
(T'TIC) kao noapmika pomyHu ['BII25 Ha Tepeny.
[lpumensbuBocT  oBako  m3pahene  I'BII25
HApOUUTO j€ 3HaYajHa ca aclieKaTa MpPOU3BOME
LEJIOr pa3sMepHOI HM3a ToHorpadcKux Kapara
nomohy amara kaprorpad)cke reHepanu3arje,
Kaprorpadcko -penpOyKIINjCKe MIOAPILIKE
THpaXxHO] mramiy JuctoBa TK, kao u ca acnekra
CTBapama OCHOBE 32 Pa3BOj jJEAHOT KOMIUICKCHOT
reorHGOpMAIIMOHOT cucteMa (MH(PACTPYKType
MPOCTOPHUX T0aTaKka) Ha HAIMOHAJIHOM HHBOY
YHja je IPUMEHUBOCT BEOMA IIMPOKA.

Texnonomwku npouec uspazne I'bI125 3acuusa
ce Ha KapTupamy cajapikaja KapTe Merojama
JIUTUTaTIHE  (OTOTpaMETPHjCKE PECTUTYLHjE |
kaprorpadckoj oopagu ucror y I'MC okpyxemy,
KopuihemeM  peepeHTHUX — an(paHyMepUIKuX
nonaraka. [Ipomec Bekropuzaiuje ce peanmsyje
y3 CTPOTO IMOLITOBAaKE JJOTMUKOT MOJIENA Mo/IaTaKa
pecriekTyjyhn  MoryhHOCTH, OTHOCHO HauuH
paga y wu3aOpaHoM CO(QTBEPCKOM OKPYKEHbY.
Ipensuhena TexHonomika pemerwa uspane I'bI125
nozipa3zymeBajy 1ahe ce u jomyHa capkaja BpIIMTH
Takoh)e Meronama AWUTUTaIHE (OTOrpaMeTpHjcKe
pecrutyije. LleToKynan TeXHOMOIMIKN MOCTyaK
u3pane I'BI125 ca moryhaoctuma mauctpubyimje
TMojIaTaKa Jiat je Ha CuiM 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;
Cexynosuh u [IpoOmwak, 2011).

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

GEOSPATIAL DATABASE IN SCALE
1:25 000 (GSD25)

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

The technological process of GSD25 is
based on mapping methods, map content and
digital photogrammetric restitution cartographic,
processing it into a GIS environment, using
reference alphanumeric data. Vectorization
process is implemented in strict compliance with
the logical data model respecting the possibility,
or mode of the selected software environment.
Anticipated technological solutions making
GSD25 imply that the content and update
methods also perform digital photogrammetric
restitution. The whole technological process
of developing the capabilities of GSD25 data
distribution is shown in Figure 1.
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Cu. 1. Texnonowxu npoyec uzpaoe 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 TIeolnpocTopHUuX 0aza
nogaraka. M30op  HaBeneHe — codTBepcke
mwiargopMe  yCIOBUO je  MOTIYHO  HOBY
TEXHOJIOTH]Yy Yy CBUM (azama paaa, aiu cy
3azpkaHa nmoctojeha kaprorpadceka pemema. C
003upoM Ha Te nmoTpede nponec uzpane I'bI125
oOyxBara cnenehe ¢aze pama (CekynoBuh u
Hpobmak, 2011):

1. u3pasa JOTUUKOT MOJIeNa MoJIaTaKa;
. U3pajia MojieJia TeHepasncama;
. M3paza pU3UUKOT MOoJIeNa MMo/iaTaKa;
. Kpeupame cuMoOororuje;
. U3pajia TOTUYKOT MOJIeNa Mpolieca;
. M3paga pU3UUKOT MoJIeNa Mpolieca;
. Kpeupame Mmpoleaypa 3a reHepaaucame 1
. o0yka.

0O D AW

Y mpomecy wu3paze JOTHYKOT MOjena
nomaraka JITK25, koHkpeTHHu reorpadcku
€JIEMEHTU KapTe Cy paciiojeHH MO0 TEeMaTCKUM
uenuHama. [lojennHadyHu cly4yajeBU  CBAKOT
Ol eneMeHara caapxaja JeduHHUCaHU CYy
CUCTEMOM Jigjepa U mudapa Kao jeAUHCTBEHUM
WHIMKAaTOpOM  TPUIMATHOCTA  onarosapajyhoj
TEMaTcKoj LEJIMHH, 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):

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.

AR o

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
o0jexta (Mapkosuh, 2009).

Ha cnuum 2, nar je mpumep Jena JIOTUYKe
CTPYKTYype H cuUMOoOJorHje 3a Temy OOjeKTH.
VY mpomecy wu3pane JIOTHUKE CTPYKType H
CUMOOJIOTHjE  TIPUMEHEHH Cy  NPUHIIMIH
TEOMETPHUJCKOT  MOJICJIOBalba ¥ HM3BpIICHA
nexommnosunuja caapxkaja I'bII25 Ha ocHOBHe
reOMeTpHjcKe TNPUMHUTUBE: Tadke, JHHUJE H
TIOJIUTOHE.

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 EIMTN WATTY
_"49_ -T' _414'- 1 -._- .-?.:-"r.1|:|il 11 rFmeri
[ | Bs | selterusasmen

73 761 B | Poligon u zgrdi

Tal I TRI ':;-:l::.'-l Hram [erkval u ranen

i F [Tl R Stadion prtkazan o el

?ni ]'_ T2 Lilica w rdemerd

ik ' 7hs Pzl sadma) s SL ] lilon:

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

OU3NYKUM MOJIEJIOM TofaTaka JeuHHCaH
je marnen 6a3e moparaka OJHOCHO ,,lIPOCTOP
32 TOXpamHUBamke eJeMeHara Je(UHHCAHUX
JOTMYKAM  MOJEJIOM  [ojaraka.  TWIIOBH
nojlaTaka, HAYMH MOXpambHBamkha MoJaTaka Kao 1
CBE KOJIOHE KOje CITyXe 3a YHOC arpulyTa Kiaca
o0jekara Kao M MOjeAMHAUYHUX o0jexara, Takohe
cy neduHUCaHE TPHU TNPOJEKTOBAKY (HUIUUKOT
Mojena nogaraka. Jlepunnucame nsrnena 'bI125
je Bua (U3MYKOT MOJIETIOBama MO/IaTaka y KOMe
ce y camoM uHTepdejcy kopuirheHor codreepa
onpehyje pemocnen mpukaza Tema OJIHOCHO,
nonatHo nedunume BusyenHu npukas ['BII2S,
Ha HUBOY KOJU HMje Moryhe OCTBapUTH IyTeM
cumbonoruje. OBa (haza npeacTaBiba MOCIEIHH
xopak y m3paau I'BII25 y cmuciay npaktuune
uzpane. Msmien komruietHo —ypaheHor
Busyanu3oBanor nena I'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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Cu1. 3. Uzeneo ypahenoe u suzyenusosanoe oena eeonpocmophe daze nooamara JJTK25
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
xapJaBepcke pecypce koju cy y BI'U-y
ympexeHu. To je uMano 3a mociaenuily Hoaerny
HAJJIEKHOCTH Y pajly ca IpOCTOPHUM IoJauma,
YCIOCTaBJ/bakhbe CHCTEMa OJITOBOPHOCTH Yy
IpoLecy JeJbera U MPOTOKa MojaTaKa y MpexH,
Kao U apxuBUpama mojaraka. TokoMm 1iesior
nocrynka wuspane ['BII25 nHapounTa naxma
nocseheHa je 6exanupamwy rnojgaraka u npahemy
peanusalyje KOMIUIETHOT 3a/1aTKa IO JINCTOBUMA
n u3Bpurnonnma (Cexynosuh u JIpo6max, 2011).

AYTOMATCKA KAPTOI'PA®CKA
JUT'NTAJIN3ALIAIA

HcTtpaxkuBama Ha T10JBY  ayTOMaTcKe
KapTorpa)cke TeHepalu3aluje y TMOCIeNne
BpeMe namu cy obehaBajyhe pesynrare, anm
y HUCTO BpeMe IMOjaBUJIU Cy c€ MoTeuiKohe
UMIUIEMEHTalll]e peniema ayTOMAaTCKe
reHapaiu3alyje y KoMepiujaTHuM codhTBepuma
13 HeKoJuKo pasinora (Stoter et al, 2008; Stoter
et al, 2009):

 IIpBo, Beoma je Tewmwko JAepUHHCATH
3axXTeBe Yy OJIHOCY Ha (opMaT M HHBO
JeTaJbHOCTH TIOJIaTaka YHOTPEOJbeHUX Yy
MPOIIeCy ayTOMAaTCKe TeHepasIi3almje.

* Jlpyro, pon3Bohadnma codTBepa
MOTPeOHN Cy 3ajeTHMYKH 3aXTEBU BHIIIE
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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 GSD2S5,
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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HAIlMOHAJIHUX KapTOrpa)CKUX areHuuja
KOj¥ 33]I0BOJbaBajy luxoBe moTpede. Takse
3ajeTHUYKE 3aXTEeBE 3a FeHepaIu3alujy je
TEIKO Ae(pUHUCATH 300T Pa3IUKa y MOJIEITY
1ojiaTaka, HUBOA JIETAJbHOCTHU YIIa3HUX
nojiaTaka, TepUTOpHje Koja ce KapTupa u
Pa3IMYUTUX pa3MEpHUX HU30BA.

* Ha xpajy, mocieamu pasjor Temkoha
UMIUIEMEHTAL]je ayTOMaTCKe
reHepan3allyje je TO IITO FreHepain3aluja
Ca/Ip)KU CyOJeKTHBHHU JI€0 y KOjEM YeCTO
[IOCTOJU  BHIIE HUACATHUX pe3yirara
reHepaIu3almje.

[Iporiec  ayromarckor  KapTorpagckor
reHepajicama aHaIu3upaH je KopuihemeM
corBepckor nakera ArcGis amepuuke (upme
ESRI xoju y oBoj obmactu uma ciexaehe
NPEIHOCTH U OTPaHUYCHA!

IIpeonocmu (Stoter et al, 2010):

* IlpuxBarspuBH pesynraru KOJ1
reHepau3almje o0jekara,
M0jeTHOCTABJbUBAbE IPHUKA3a JIMHH]A,
Crajama MOBPIINHA, JIeJbeHha ABOCTPYKUX
JMHUja UEHTPATHOM JIMHU]jOM U MO3auyKa

reHapanu3almja;

* Anatu reHepanM3anuje Cy KOMIUIETHO Y
I'NC nnardopmu;

* Kpeupame noctynka pajga nomohy anara
(Model Builder);

* MoryhHoct mogemaBama  1mocrojehux
ajfropuramMma W Jl0J]aBalkba  HOBHUX
anropurama;

* Panca2.5 ]I noganuma;

+ JloctynHa je n1oOpa JOKyMaHTaIuja;

» Jlaka wHCTanamuja.

Ocpanuuerva:

* Tomonorwja je JEIUMHUYHO YKJbyue€HA.
[lojenHocTaB/bUBake W yIVIauaBambe
JIMHU]ja, CA)KUMambEe U 110jeTHOCTABJbUBAHE
MOJIMTOHA MOTy POY3pPOKOBaTH
TOIOJIOLIKE I'PEIIKE;

* Jlesbeme TBOCTPYKHX JIMHH]A IEHTPATHOM
JUHUJOM M CaXHMame TMOJMIOHA He
cajip>ke arpulyTe yaa3HHUX 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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* OO0jexTu ce mpolecupajy Kjaca 1o Kiacy,
y CEKBEHLUjaJHOM MOy, 0e3 y3umama
y o003up canpxkaj u pananuje Mehy
o0jeKkTuma;

* Bume gerassHujux uHpOpManuja o
Ipoliecy reHepagnsaimje Huje omoryhexo.

Jedbunucann nporiec ayTOMAaTCKOT
Kaprorpadckor reHepanaucama a0 HaMm je
MoryhHoct nodbujama HoBe JATKS50 Ha ocHOBY
nepuHucaHux enamaHara canapxkaja JITK2S.
3aaTak Koju CMO JKeJleNu MocTHhH je mpoHaa3zak
ONTUMAHOT HAaYMHA W MeToJa ayTOMaTcKe
reHepaIu3almje. [Ipoiec  renepanucama
00yXBaTHO je OCHOBHE BHI0BE reHEepalIn3alyje:

*  CeJeKIHjy, OITHOCHO penykuujy
reorpa)CKuX MoJaTaKa;
* ympomheHy — TpeACTaBy  JIMHH]CKUM

YCIIOBHUM 3HAallUMa, Ca)KUMambe KOJTUYHH-
CKUX U KBAJIUTETHUX KapaKTePUCHKA;

* TpeTBapame CKyNoBa I0jaBa y IOjMOBE
BUILIET pelia;

*  U3MelTame Kaprorpadckux odjexara;

* o0jenumaBame UCTOPOIHUX T10jaBa.
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Cn. 4. Ilpuxasz 0

*  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.
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ena JITK25 (Mapkosuh, 2009)

Fig. 4. Part GSD25 (Mapxosuh, 2009)
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OcHOBHU KapTorpa)cKu U3BOp y TMPOLECY
rerepanuzanuje omna je JITK25 (cnuka 4) ca Beh
ne(UHUCAHUM MOJIEJIOM TO/IaTaka y IIeHTPaHOj
6a3u  momaraka. IlpuMeHoOM  pa3IMYMUTHX,
npeepUHUCAHUX ajlaTa U TeHEPUCAkbeM HOBUX
nomohy ModelBuilder-a, no6unu cmo Beoma
MohaH amar 3a ayTomarcky Kaprorpadcky
reHepan3alnjy, Koju HaMm je oMoryhro Kpenpame
HoBe, reHepanucane J[TKS50. Cse temarcke
uenune JITK25, cem HazuBa cy reHepanvcanu
n npuka3 gena reHepanucHe JJTKS50 moxemo
BHUJICTHU Ha CJIHIIU 5.

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.

Cn. 5. Ilpukaz dena eenepanusosanoe caoposcaja TKS50 (Mapxrosuh, 2009)
Fig. 5. Part of a generalized content DTM 50 (Mapkosuh, 2009)

Hajsehu CTENEH reHepalcamba
Ae(pUHUCATN CMO KO/l TeMAaTCKe LIEJIMHE Hacesba,
IJ1€ Cy TOjeAMHAYHH OO0jeKTH TpyNHUCaHU Y
JIBE Pa3JIMUMUTE LIEJHMHE, YK€ T'PAJCKO je3rpo M
61okoBe Hacesba. OOjeKTH jaBHOT 3Ha4aja Cy
M3y3€TH M3 OBOI' BHJA TIeHepasu3alyje, TaKo
Ja Cy OHM TEHEPaJUCAaHU jEIHOCTABHU]OM
CEJIEKIIN]OM, OJJHOCHO PEIYyKIIHjoM reorpagckor
cajpxaja.

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 UHTerpamyja MHOTHUX TEOpHja, MeTojga H
texHuka. Y oanocy Ha I'MC, renepanu3zamnuja
CHCTEM MOpa Ja 3aJ0BOJbHM CTPOre 3axTeBe
KkBanuTeTa. [ eHepanu3amnyja KBaJauTeTa npoueHa
je maBHM po0JIeM y CaBpeMeHoj KapTorpaduju.
Ilopen eBamyamuje yommuTaBame pe3yiTara,
MoJIpXKaBa MCTpPaKMBamba 3a ayTOMaTH3alujy
YONILITaBamba. Y TEXHOJOLIKOM MpOLECy U3paje
I'BII25 y pany je mnpumemeHo mpeBoheme
pactepckor caapxaja juctoBa Tomorpadcke
kapre 1:25 000 wsmama BojHoreorpadckor
MHCTUTYTA Y BEKTOPCKH OOJIMK ¢ pedepeHTHUM
andanymMepuukuM  MojanUMa M JTUPEKTHO
KapTUPambe ca CaBpeMEHHUX (POTOrpaMEeTPHjCKUX
nojyiora kao mro je oproporo. OBO ce MOXKe
noctuhu  kopuimhemeM MeIIaBUHE TEeXHHKa

reHepanuzanuje (kao ITO Cy CeleKuuja,
criajame, Mpecebeme, cumboIoruja,
MojeIHOCTaBJbUBaKE).  Pesynratm  aHanmuze

tect mnoapydja Ha TK cy mnokazamu ga
€(pUKaCHOCT ayTOMAaTCKe IeHepaln3aluje Moxe
outu moboJsplIaHa, a ryOWTaK MojaTaka WIN
n3001MYeHa CMambEeHa.

VOopkoc ~ TPeHyTHMM  OrpaHHYeHUMa,
TECTHpaHU COPTBEp C€ MOXE MPUMEHUTH
y TPOU3BOAHOM TOKY HpU ayTOMAaTH3aIHjH
3HauajaHOI Jiefla TIpoleca TeHepalin3alyje.
W3nanaxeme HOTIYHUX perema y
KOMEpLHMjaTHUM COPTBEpHMa 3aXT€Ba OIPOMHY
WHBECTHLIM]y, € 003upoM Ha Mamu Opoj
MOTEHIMjaTHUX KyTlana M BEJIUKU HAmop y
npusarohaBamwy NapLUUjaIHUX KOMEPLHUjaIHUX
pelemha y UCIyhaBamby Celu(pUIHNX 3aXTeBa.
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