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Caxerak: Pang npukasyje Mmoryhnocti kopuinhema cHumaka cateauta WORLDVIEW-1 kao mommore 3a
KpeHupame U axypupawme kaprorpadckux marepujana. Takole je onucaHa KOMILIETHAa IPUMEHEHA MpoLEeaypa 3a
00pajty caTeluTCKUX CHUMaKa paju 10Bol)ema y cTarme MOroJHO 3a KapTorpadcke mpuMeHe.

Kibyune peun: carenurcku caumun, WORLVIEW-1, 06paja caTeMTCKiX CHUMAaKa.

YBoa

C o03upom Ha 3Hayaj MOcCeIOBamba TAYHUX M IPABOBPEMEHMX HH(pOpMAIja O
NPOCTOPY, HEONXOJHHX 3a YCIICIIHO ypOaHO IUIaHHpamke U pas3Boj, Kao M YCIEIIHO
Kopuihielke MpocTopa y BOjHE CBPXE, Y MOTIYHOCTH Cy ONPaBAAHU 3aXTEBH 3a CTATHHM
yCaBpIIABaKEM METOJa IPHKYIUbakha M 00page MpOoCTOpHHX Tonaraka. I[IpupoaHo
HAj3aXTEeBHUJH W HAJKOMIUICKCHHjH JEJOBH TEPHUTOPHjE jeOHE 3eMJbe, y TOrieay
KapTorpadcke obpane W MpHKasa cTamka Ha TEpeHY jecy BHCOKOpa3BHjeHE ypOaHe, TyCTo
HaceJbeHe Tpajcke LenuHe. bp3 pacT M pasBoj MOjeAMHMX IpajoBa yCIOBJbaBa Oa Ce
yckiahjuBame mpoMeHa crama Ha TepeHy U BbHXOBOT' KapTorpa)cKor MprKaza Mopa BpIIUTH
y BpPEMEHCKUM pa3manumMa koju mnoctajy cBe kpahu (I'wrosuh Jb., 2010; I'mrosuh Jb.,
Cexkynoruh /1., 2008).

Konuennuja n GriekcCHOMIHOCT CaBpeMEeHNX CHCTeMa 3a CHUMarhe U u3BHhame, Kao
Y JIOCTUTHYTH HHBO pa3Boja pauyHapcKe onpeMe M MeTosia 00pajie CHUMJbEHUX MaTepujaia,
C ompaBJameM ymnyhyje Ha HpeTrnoctaBKy Ja OM Ce OHM MOIJIM YCIEUIHO KOPHCTHTH Y
MIPAKCH KOJ ITOCTYIKa M3paJie M aXypHpama KpylnHopasMepHux Tororpadekux kapara (TK)
W IJTaHOBa YpOaHUX MO/IpyYja Kao Haj3acTyMJbEHUjUX U3BOPpa MPOCTOPHUX MOJaTaKa.

Ha ©6a3m Te mpernocraBke y pany je paspalleH monen kaprorpadceke oOpaze
ypOanux monpydja y pasmepu 1:25 000 xopumrhemem cHuMKa catennta WorldView-1, xao
OCHOBE 3a MPHUKYIUbAKkE TOAaTaka y mporpamMckoMm makery ArcGis 9.3, mHa 06a3m
TEXHOJIOIIKUX pelleha NPUMEHEHNX 3a MOJENoBame M o0paxy IojaTaka y HMOCTYIKY
uzpaze dururanue tonorpadeke kapre 1:25 000 (JITK25) y BojHoreorpadckoM UHCTHTYTY
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— BI'U (Taguh B., 2010; Tatomuposuh C. u ocramm, 2009; Sekulovi¢ D. u ocrtamu, 2008;
Taromuposuh C. u ocranu, 2007; Stojanovi¢ M., 2005).

Ynopehusame caapikaja n aHaInu3a NnpoMeHa

3a motpebe panma m3abpaH je eKCHEpUMEHTANHH PaJHU TMPOCTOP KOjU IMOKpHBa
mmpe rpaiacko jesrpo beorpama Ha kome ce Haiase Hacesba: banoBo Opmo, JKapkoso,
Uykapuuka nanuHa, Llepak, Bunukosau, nenosu PakoBuue u Xenesnuka. Ilpema Tumy
ypOaHu3alije oBa Hacesba CHanajy y rpajcke KOHIJIOMepaluje Koje ce KapaKTepHIly
H3POKEHOM CTPYKTYypoM, ypeheHuM ynuiama, TProBuMa ¥ IapKOBUMAa M H3Y3€THO
pasrpaHaToM MpeXoM Be3HHX KomyHHKanuja. C 003UpOM Ha TONUTHYKH, EKOHOMCKH M
aJIMUHUCTpaTUBHM 3Hauaj beorpama kao HajBeher um rmaBHor rpaga PemyOamke CpOwuje,
MOXE C€ YOUYHMTH TNocTojame Beher Opoja mpuBpeqHUX, aAMUHHCTPAaTUBHHX W APYTHX
3HaYajHUX TOjelMHaYHUX o0jekaTta, uWje je mnpexacraBbambe Ha JITK25 o6aBe3no
(Vojnogeografski institut, Ministarstvo odbrane). Oj 3Ha4ajHMjUX KOMYHHKal{ja, OAHOCHO
oOjekaTa koju ciayxe 3a obaBspame caoOpahaja, Ha OEPUHUCAHOM EKCICPUMEHTATHOM
pazHOM HpOCTOpy Hajase ce Aeo ayromyTa npema OOpeHOBIy, MarucTpalHH IyT M22
(Mbapcka marucrpana), €0 TEpeTHE >Kelle3HWUKe cTaHuie y Makumry u caoOpahajaure
KOje YHHE JICO TaKO3BAHOT OEOrpajCcKOr YHYTpaIIkhEer KPYKHOT ITPCTEeHa.

HaxoH mpey3uMama pacloJIOKHMBHUX IOJaTaka O elIeMeHTHMa cajapxkaja u3 0ase
monataka JITK25 BI'M-a, xoju ce omHoce Ha AeWHICAHH CKCIIEPHIMEHTAIHH paJHU
MIPOCTOP, IPUCTYIIIIIO C€ BU3YETTHOj aHATIM3M caapxaja, y IIJbY carjieflaBama 00MMa 1 THIIA
Hactanux npomena (Vojnogeografski institut; ESRI, 2002). Ynopehuamem caapxkaja
IpUKa3aHoT Ha ckeHnpaHoj TK2S u caTennTckor CHUMKa youeHe cy 3HadajHe Pasjiuke, U TO
Hajrpe 1o 0001y I'yCTO HAace/beHOr Jiesia KOoju ce oj nocieamwe obHoBe TK25 nmo manac
3Ha4ajHO mpoumpuo u u3menuo (Ciuka 1).

Canka 1. Hacesbe @umcekn rpaja npuka3zano Ha TK25 u cHumibeHo U3 caTesiuTa
WorldView-1 14. jyna 2009. rogune

Taxobe, youene cy u OpojHe nmpoMeHe Ha 00jeKTHMa HHPPACTPYKTYPE, IIOCTOBHIM
W MHIYCTPHjCKUM KOMIUIEKCHMA. PerncrpoBanu Cy nojeanHu 00jeKTH KOjU Cy NMpHUKa3aHH
nHa TK25, anu cy y MelyBpemeHy mopylieHH WM je 3eMJBUILNTE IPOMEHIIIO HaMEHy, Ia Ha
CaTeIUTCKOM CHUMKY M3TJIeNajy Apyraudje WiK ux yormure Hema. Ha cimim 2 npukasas je
Jleo Hacesba Uykapudka IagiHa KOjU je, OJ MocIenmer axypupama TK25, y motmyHoCTH
W3MEHHO CBOj WU3IJeA W3rPaJlbOM HOBHX MOJCpPHHX caoOpahajHumia, craMOeHHX U
MTOCTIOBHUX O0jekaTa Ha MeCTUMa HeKaJallkhHiX 00jeKaTa KOjH Cy CPYIICHH.



Cimmka 2. Komnuieke nocjioBHUX U ctTam0eHnX odjexkaTta Ha Uykapuukoj nagunu npukasan na TK25
M CHUMJbeH u3 catesnta WorldView-1 14. jyna 2009. roaune

BekTopu3amnuja npoMeHa cagpikaja Hacesba,
KOMYHHKANHja 1 0o0jekaTa

Bekropu3anuja HOBOT cajipkaja M3BpIICHA je€ MOHOIUIOTHpAmEeM —calpikaja
JUTHTAITHOT OpTO(hoTOa T00HjeHOr OpTOpeKTH(UKAIMjOM U reopedepeHInpamkeM HaHXpo-
HMAaTCKOr carenutckor cHuMka WorldView-1, unja je mpoctopna pesoayimja 0,5 m (Tao
C., Hu Y., 2001; Grodecki, J., Dial, G. 2001. u 2003). Bekropu3saiija je u3BpIIcHa Ha
CTaH/apJHOj padyyHapcKoj KoH(urypauuju, uMmajyhu y Buay na He MocToju mortpeda 3a
I0CeI0BabeM OMIIO KOje BPCTe CKYyNHX (poTorpameTpHjcKux MHCTpyMeHTa. [Ipuinkom oBor
mocrtymnka canpxaj TK25/111 je kopumihen camo kao TOMONHO CPEICTBO 32 MPEMO3HABAKE U
naeHTruKanyjy nojenunnx odjekara (Tamuh B., 2010; Peronuh M., 2010).

BekTopusanuja je W3BpIIEHA Tako IITO Cy HOBH €IEMEHTH cajapikaja
JHUTATATA30BAHN TUPEKTHO HA MOHUTOPY y porpaMckoMm nakety ArcGis 9.3, akTHBUpameM
onpehene knace obOjekara m3 Oa3e mozmaTaka. 3a KOMIUIETaH MPOLEC BEKTOpPH3aLHUje H
KapTorpadgcke oOpame kopumheH je CTaHOapAaH JOTWIKHM Moaen Oasze mojaraka u
cumbornoruja mpahena y BI'U-y 3a motpebe m3pame ATK25. M360pom U mcupTaBameM
TEOMETPH]CKOT 00JMKa (Tauka, JIMHH]ja, TIOJMIOH) MPEKO 00jeKaTa BUIJBMBHUX Ha OPTO(OTOY,
Je(UHUCAHU Cy TCOMETPHJCKH M JIOKALWjCKU TapamMeTpH, Aa O MM CE IOTOM, Mpema
NPETXOJHO Je(UHUCAHO] JIOTHYKO] CTPYKTYpH M CHMOOJOTHjU, JOJESIWIN OAroBapajyhu
rapameTpy 3a NpuKa3 v NoXpamuBame y 6a3y nojaraka.

[IpBo ce mpUCTYNMII0O KOHTPOJIM BEKTOPHU30BAaHOT caapikaja Kiiace objakara ,,yJure
U TyTEeBU, IZle je TOpeA YO4YeHUX MpOMEHa cajpkaja, KOHCTaTOBaH 3HauyajaH Opoj
oJICTymnama 1o mnosioxkajy. C 003upoM z1a pajHu NpoCTOp 3axBara cmoj asa jaucra TK25, y
OBOM CIIy4ajy je Hajupe Tpedano ypaauTH IOBE3UBAI-E CajApikaja IBa JINCTA TIE Cy OBa
oJCTynama U HajyowbuBHja. Ilopex Tora mro ce moioxaj yiuia Koje mpejase ca jeIHor
JMCTa Ha JPYrd HE MOAyJapa, HEKe O HUX CY W PAIMYUTO KATErOpUCAHE HA jeIHOM Y
ogHOCy Ha Apyru nucT. OBe rpelke He MOTY ce MPHIHCATH Jioule ypaljeHo] MpeTXOaHO]
BEKTOpHU3aIUji, ¢ 003MPOM Ja BEKTOPCKH cajpXaj W IO TOJ0XKajy ¥ 10 aTpuOyTHMa y
MOTITYHOCTH oAroBapa campxkajy ckenupane TK25/II1, seh cy mocnennma neypaheHe Bese
muctoBa. OBa omepanmja ocraBibeHa je y BI'M-y 3a a3y moBesmBama CBUX JIHICTOBA Y
jenmHCTBEHY TeonpocTopHy 0a3y momataka JITK25 (Peronuh M., 2010).

Hakon xopekimje mocrojehier BEKTOpPH30BaHOT caapikaja KOMYHHKAIIH]ja,
MPUCTYNWIO C€ BEKTOPU3alMjU HOBOM3rpaleHHMX KOMyHHKaluja u o0jekara y Hacesbuma.
Ha ciaunum 3 mpukasan je neo Hacesba Llepak koju je msrpaljeH HAKOH MOCHEIHE JOMyHE
canpxkaja TK25. Ha pururanHom opTodoTOy yodaBajy CC€ BHIICCIPATHUIIC Yy HU3Y,
nose3ane Behum OpojeM caoOpahajHuiia. Y HOBOM Hacesby Halas3e Ce IIKOJIA U OOJJaHMIITE,
Kao M JIpyTH 00jeKTH O jaBHOT 3Hayaja.



Cimnka 3. Jleo nacespa lepak mzrpalien nakon nocieame gonyne caapsxaja TK25

Hajnpe je m3BpiieHa BekTopH3alija HOBOM3rpal)eHUX ITyTeBa M MPWIA3HUX CTa3a
JI0 Hacesba, a MOTOM M CTaMOEHMX 3rpajia M JPYrux o0jekaTa BHCOKOrpaame. M30opom u
enuToBameM ojroeapajyhe kiace oOjekara, y OBOM ciyd4ajy ,,00jexktu y Hacesby I,
W3BpIICHA je BekTopu3aiuja. HakoH WclpraBama 3aTBOPEHOT MOJIMTOHA, MOCHTHPAEM
MPEIOMHUX Ta4yaka Mo KpajibMM UBHIIaMa MIPEAMETHOT 00jeKTa, y oAroBapajyhnm kononama
KpeupaHe Tabene arpuOyTa, yHETe Cy O3HaKa 3a HHMBO (y OBOM ciy4ajy 748) u mmdpa
(7481) y cxnany ca yHampesa yTBph)eHOM JIOTHYKOM CTPYKTYPOM M CUMOOJIOTH]OM.

Ha cnunm 4 mMoke ce BUIETH M3IJIe] BEKTOPU30BaHOT HenocTajyher cagpixaja Ha
TK25 Ge3 enemenara Beretanuje, mro je ciencha gasa Bekropusaiyje caapxaja.

HakoH u3BpIiiieHe KOMIIETHE BEKTOPU3AIlje CBUX Kilaca 00jeKaTa Koje MpHIanajy
TEMaTCKOM CJI0jy ,,repun’ (KOMHHHUKalnWje W O00jeKTH — CUTyaluja Ha TepeHy) y 0Oa3u
nojaraka je caapxkao 8 240 oOjexara y omHocy Ha 1 810 objekara, xonmko je Gasa
caJprkana y MOMEHTY TIpey3uMama.

Cimmka 4. Jleo Hacesba Llepak npukasan Ha TK25 n HakoH BekTopu3auuje HegocTajyher caapkaja
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Oo0pana u o0jenumbaBame BEKTOPU30BAHOT cajJp:kaja

Hakon crpoBenene BekTopm3anuje Hemoctajyher caapikaja reorpadckux eimeme-
HaTa U3BPILICHO j¢ BUXOBO IMOBE3UBAKBE Y (YHKIMOHATHY LIEIUHY, Y CKIIALy Ca YCBOjCHUM
KaprorpackuM Hadenuma. VICTOBpeMEHO ca TperiieqoM BeKTOPH30BAHOI —CajpiKaja
W3BpIIICHA je ¥ MPBa KOPEKTypa capikaja, P 4eMy je moceOHa maxkma nocsehena melyco-
OHOM OIHOCY W YTHIIAjy NIPHUKa3a JeAHOT eIeMEHTa capikaja y OTHOCY Ha ApyTe.

3a pa3nmuKy oj KiacuyHe Kaprorpadceke obpaze, rie cy OpUTHHAIN TOIOTpadCcKor
caapkaja MPBO HCIPTAaBaHHU y OJIOBIH, a 3aTUM KapTorpadcku oOpahuBaHuU, KO OOIHKO-
Bamba JUTUTAIHE rpaduKe Ipolec KapTorpad)cKkor MoJeoBama Teue MapajielIHo ca MPHKY-
IUbalkEM AWTHTATHUX mMojaraka. CBaku MPOCTOPHU EHTHTET (neduHucaH Kao objexar),
HOpeJ jeTHO3HauHEe NMPOCTOpHE JeHUHULMje, 00aBE3HO Moceayje U cBoj rpaduuku aTpulyT
— Kaptorpad)cKki CUMOOJN WM THI TpaduUKOr NpHKa3a, KOjuU Mopa OWTH HPETXOIHO
neduHUCAaH y HEKOM JUTUTAIHOM CHUMOOJIOIIKOM CHCTeMY (IIMTMTaIHOM KapTrorpadckom
KJbydy). 3a motpede oBor pasna kKopuirheH je TUTHTaIHU KapTorpad)CKu KJbyd KpEeupaH 3a
norpede m3pane ATK25 y BI'U-y ,style” dopmary coprepa ArcGis 9.3 (Cexynosuh /1.,
bankosuh P., Tatomuposuh C., 2008). Hajunpuponuuju HauuH noAesbMBama TpaduuKknx
aTpuOyTa jecTe ympaBo y TPEHYTKY HacTajarha HEKOT €HTUTETa y MPOIecy BEKTOpH3aIHje.
W3 tor pasmora ce mpe mpoleca BEeKTOpU3aIije eHTUTETa y MpojekaT ¢ajn O6a3e momaTaka
(mxd ¢opmar) npexo Layer Properties-a yunraBa u moBe3yje CHMOOJIOTHja 10 II0jeIUHA-
YHUM KJacama ejeMeHara (ciamka 5). IIpeoctramu kaprorpadcku caapikaj, Kao IITO Cy
Ha3MBH U OpOjUaHO-CIIOBHU T0/aIH (KCIHCH) HHKOPIIOPHPA]y Ce y calpaj HaKHAIHO, Kaja
ce Tororpad)ckoM caupxkajy naje u konaunu ecrercku usraen (ESRI, 2002).

KonauHo kaprorpadcko o0JMKOBame U 00jeibaBambe BEKTOPU30BaHOT TONOIPa-
(dhekor campikaja moapasyMeBa IMoJICIIaBakha Y OpraHu3alrji YHYTPALIkhe CTPYKTYPE OCHO-
BHHX eJIeMeHaTa CUM0oJIa Kao JIeIOBa KOjU TMOjeAMHAYHO yTUYY Ha KOHAuaH M3IJIEH KapTe.
[Ipeny3Huje peueHo yHYTpaIlkoM CTPYKTYpoM cumbostoruje oapelyje ce ,,TexxnHa™ cBakor
rpaguyKor NpuMUTHBa (KOjU je Jeo CMMOOoNa) y OfHOCY Ha Jpyre rpaduuke MPUMHTHBE
(menoBe cumboa), OJHOCHO He(UHHINE Ce ,[ITa HIE MPEKO uera™ W ,IuTa ce ca YUM
ykpmra®“ (Dowman 1., Dolloff J., 2000; Taromuposuh C. u octamm, 2009).

C 003mupoM na je pemocieq mpuka3a eleMeHaTa, OMHOCHO cuMbOoia, Beh nedunu-
CaH XHjepapXHjCKUM MOJEJOM II0/IaTaka, YHYTpallkha CTPyKTypa cumOona Hajuemhe ce
JneHuHAIIEe caMo 3a Kilacy o0jeKkaTa ,,[TyTeBH U cTaze™, IOK Ce 3a ocTaje TeMe Ae(UHHIIE 110
motpebu. JlepuHucame yHyTpaIme CTPYKType CHMOOJIOTH]E 3a Kilacy objexara ,,yTeBU U
craze” Bpum ce kopuinhemeM onnuje Advanced — Symbol levels, riae ce oapelyjy texune
3a CBaKW IMOjeIMHAYHU €JIEMEHT CHMOOJIa OJf KOjuX Cy y Kiacu objekara ,,liyTeBH U cTase’
TOTOBO CBH CJIOXKEHH, OJTHOCHO CacToje Ce O] BUIIIE TEOMETPHJCKUX eJIeMeHaTa.
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Cinka 5. Jlepunncame cumooJioruje 3a oapeleny kiiacy odjexara
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CBaku Ol cacTaBHHX elleMeHaTa CHMOOia Tocedyje oaroBapajyhly BpeOHOCT y
OJTHOCY Ha KOMIUIETHY CHUMOOJIOTHjy Kilace o0jekara ,,lyTeBH U CTa3e™ W Ta BPETHOCT
onpehyje ,,Texuny enemeHTa cumbona. Beha BpenaocT enemenTta cumbona 3Haun U Behy
,,TeKUHY", OMHOCHO TIPHKa3 OBOT eJleMeHTa cuMOoia nMahe MPHOPHUTET Y OHOCY HA OHE ca
MamOM ,,TSKHHOM™, OJJHOCHO MamuM OpojeM. Kako Ou ce mobuo oarosapajyhu mpukas
cumOoJIoTHje Ha KapTH, HEONXOAHO je moBehaTH BpEOHOCT CBUX Macku (000jeHHX
NOBpLIMHA yHyTap cuMm0oiia), Tako Jia UuMajy ,,TeXXuHy Behlly on ocranmux enemeHara. To
3HAa4YM Ja LPBEHE, HapaHIacTe, )KyTe W Oene Macke mMajy Behy BpemHocT on Hajehe
nonyhene BpeanoctH 1o ,,default“-y. ¥ konkperHoMm ciryuajy, HajBeha nmonyhena BpeqHoct
u3HOCH 24.

Hajseha monyhena BpemHOCT Bapupa y 3aBUCHOCTH O Opoja camux cumoOoia
3aCTYIUbCHHX Yy KJlach o0jekaTa ,,[IyTeBU U CTa3e™ M pa3yIMyKTa je 3a CBakW mpojekar. OHa
YBEK Ce HaJla3! y TOPHEM JIeITy IPo30pa Mo Ha3uBoOM ,,Symbol levels®.

[lomemaBara TEXKWHE eJeMeHaTa, Mackd, cHMOona BpmH ce 1o cienchem
npuniuny (Ciuka 6):

- Oeme macke myteBa — HajBeha moHyleHa BpemHOCT +1, y KOHKPETHOM Clydajy
24+1=25;

- JKyTe Macke myteBa — HajBeha moHyljeHa BpeqHOCT +2, y KOHKPETHOM Clydajy
24+2=26;

- HapaHyacTte Macke myteBa — HajBehia moHyheHa BpeaHOCT +3, y KOHKPETHOM
ciyuajy 24+3=27;

- IpBeHe Macke IyTeBa — HajBeha moHyheHa BpeqHOCT +4, y KOHKPETHOM CITydajy
24+4=28;

- Oene macke o0jekara (MOCTOBa, TyHeNa, rajepyja) — Hajpeha moHyleHa BpeaHOCT
+5, y KOHKpETHOM ciydajy 24+5=29.

Symbol Levels E]
[v Diraw this layer using the symbol levels specified below
Syrnbol Laper Mame [ Label [ -2 [-3-[-a-]-5-[s
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— | putevi i L O =
—— 7| puteviista L L
=————— ¥ putevi i_s 0 o | 23 1
——— | puevi [ [ T PR I
P . =1t n nolm |
Switch to Default View About Symbol Levels ‘

Cancel

Ciuka 6. Ilonemapame NpuKas3a yHyTpallmbe CTPYKType cumoo10ruje
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Hakon ofjenumaBama BEKTOPH30BAHOT cajapikaja W ypaljeHe TpBe KOPEKType,
ypaheHe cy mpomeHe reorpadckux Ha3HMBa, yCIOCTaBJbEHA Be3a ca CalgpiKajeM CyCeIHHX
JIMCTOBA KapTe 1 u3paljeH BAHOKBUPHH Ca/IPIKaj.

3a axypupame reorpadckux HasuBa (opmupaHa je rpyma kiaca o0jekara
,Ha3uBu“ y kojy cy passpcrane kiace objekara ,,Tomonumu®, ,,Xopouumu™ u ,,OpoHUMHU"
KOjH Cy, TCOMETPHjKH IIOCMATPAHO, TAUKE KOje CE JIOKAI[M]CKH OJHOCE Ha UCIHC KOHKPETHOT
Ha3MBa Ha KapTH, ajli ce CUMOOJIOIIKM He NpeACTaBibajy Ha kaptd. Camu reorpadcku
HA3WBHU YHOCE ce Kao arpulyTu y 0a3y monmataka. Jla 6u ce 00e30e110 HIXOB KBAJTUTETaH
WCIIMC HA caMoj KapTh OoHM M3 Oaze momataka JITK25 — u3 tabena HaBeaeHHX Kiaca
objekara 3a reorpa)cKke Ha3uMBE Npesaze CIOXKeH IyT. Hajmpe ce BpumM HHUXOBO
nabeuparme MpemMa yHaIpe] 331aTiM U HOJCIICHHM MapaMeTpuMa, a MoTOM U npeBoljeme
Tako A00ujeHnx nabena y rpahuuky eqUTabIIHI]H eJleMeHaT aHOTalHje.

3a pa3nmky o ocTamux Kjaca oOjekaTa, 3a Koje ce MojemaBame jabena BpIIN
HAKOH BEKTOpH3alHje, 3a Tpymy Kiaca odjekara ,,HazuBu* mojemaBame J1adena BPIIN ce
TIpe YHOIIICHKa CaapKaja.

Kaxo 6u ce ckpaTiio BpeMe u3pajie U nojelaBama jJadena 3a reorpadcke Ha3uBe,
HajIpe je JeTajbHO MPOYYeH caipiaj KapTe W W3BPIICHO MOJellaBamke jabena camMo 3a
eJIEeMEHTE NPUCYTHE HA KapTH.

HakoH u3BpiieHHX mojemaBama jlabena 3a cBe Kiace o0jekara, ykibydyjyhu n
reorpadcke HasuBe, uspahjeHe cy aHoraimje, Koje omoryhaeajy Behy cmobony y
MaHUIyJNauuju OpojuaHo- CIIOBHUM MOJAalMMa 1 reorpad)CKUM Ha3uBUMa.

Amnoranyje ce of yabena 100ujajy KOHBEpTOBambEM HaKOH MpOBepe HcIca Jiabena
Ha KapTH, 32 CBE CIEMEHTE 3a Koje je To moTpeOHo (Cnmka 7). YV ciaydajy na mojeauHe
nabene HUCY NPUKa3aHe, MaKo je KOHBEPTOBHbe Jlabena y aHoTanuje Beh ob6aBibeHO, Moryhe
je W3BpIIMTH JojaBame aHoTamuja y Beh mocrojehy kmacy ,,Anno“ tmma. Iloctoju u
MOTYhHOCT KOHBEpPTOBamha BHUILE MPOIYLITCHHX Jabena MCTOBPEMEHO, Y3 YCJIOB Ja CBE
MPOMyIITeHe Jabere Mopajy OUTH CeleKTOBaHE W MOpajy IpUIaaTH MCTOj KiacH objekara
(Hanley H. B., Fraser C. S., 2001; Taromuposuh C. u octanu, 2007).
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Haxkon 3aBpierka qurutaiHe KapTorpadcke odpajae Tpyre Kiaca Koje ce oJHOce
Ha reorpa)cke Ha3MBe M KOMIUIETHOT 00jeiibaBamba BEKTOPU30BaHOT cajipykaja J00ujeH je
¢uHaTHE Tpon3BO — axypupan ucedak JJTK25 3a KOHKpETHO eKCIIepUMEHTATHO HOApYYje
KOjH je y CBOjOj CYIITHHY BH3yeNn30BaHa 0a3a reonpoCTOPHUX MOJaTaKa.

3akiby4yak

OpropektudukoBanu carenutcku cHuMak WorldView-1 nokazao ce kao J0BOJBHO
TayHa, epuKacHa ¥ €eKOHOMHYHA IOJIOTa 32 yIoTpedy Y Kpeupamwy HOBUX WIH aXypHpamy
MPEeTXOJHO KpewpaHux mnoxaataka Jlururtanae tomorpadeke kapre 1:25 000 (JTK25).
[Mpumemena xapasepcka miardpopma, [MC coprBep ArcGis 9.3, ka0 U KpeupaHu JIOTHIKH
Momen monataka u cumbomormja JATK25, omoryhmmm cy y MOTIyHOCTH aXypupame U
IUTUTAITHY KapTorpadcKy oOpamy mojaraka 3a ypOaHe rpancke 3oHe. Tako oOpalhenu
moJamy y cBojoj cymtuau noctajy I IC npousBoa — Bu3yenn3oBaHa 0a3za T€ONMPOCTOPHUX
nojaTtaka, NpHMEHHBA 3a MOTpede ypOaHOr ympaBibama [JaTHM MPOCTOPOM, ajH
HCTOBPEMEHO M KBAJINTETHA OCHOBA 3a CaBPEMEHY KapTorpad)cky MpOIYKIHjy JHCTOBa
tororpadcke kapare y pazmepy 1:25 000 3a ypbana nmoapydja.
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Introduction

In view of importance of having precise and timely information about space, needed
for successful urban planning and development, as well as for successful use of space for the
military purpose, the requests for a constant upgrading of methods for collecting and
processing spatial data are fully justified. Naturally the most demanding and complex parts
of one country’s territory, concerning cartographic analysis and illustration of the situation
on the ground, are highly developed urban, densely populated city unities. Rapid growth and
development of some cities condition that coordination between changes of situation on the
ground and their cartographic illustration must be done ih periods of time which become
shorter and shorter. (Gigovi¢ LJ, 2010; Gigovi¢ LJ, Sekulovi¢ D, 2008).

Conception and flexibility of modern systems for recording and reconnaissance, as
well as reached level of development of IT equipment and methods of recorded material
processing refer with justification to the assumption that they could be successfully used in
practice in procedures of making and updating large-scale topographic maps (TK) and plans
of urban areas as the most represented sources of spatial data.

On the basis of that assumption, the model of cartographic analysis of urban areas in
the scale 1:25 000 was developed in this paper by using WorldView-1 satellite images, as a
base for collecting data in the programme package ArcGis 9.3, based on the technological
solutions applied for modeling and processing data in the procedure of making Digital
topographic map 1:25 000 (DTK25) in the Military Geographical Institute — VGI (Tadi¢ V,
2010; Tatomirovi¢ S. and others, 2009; Sekulovi¢ D. and others, 2008; Tatomirovi¢ S. and
others, 2007; Stojanovi¢ M, 2005).

Comparison of contents and analysis of changes

The experimental working area which covers a wider city core of Belgrade, where
are located housing estates: Banovo brdo, Zarkovo, Cukaricka padina, Cerak, Vidikovac,
parts of Rakovica and Zeleznik, was chosen for the needs of the paper. According to the

* tadicvladan@yahoo.com
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urbanization type, these housing estates are part of the city conglomerations which are
characterized by marked structure, systematized streets, squares and parks and very wide-
spread line communications network. In view of political, economic and administrative
importance of Belgrade, as the biggest city and capital of the Republic of Serbia, the
existence of many economic, administrative and other important individual facilities can be
noticed as well, whose presentation in DTK25 is obligatory (Military Geographical Institute,
Ministry of Defence). Of the important communications, that is transportation facilities, in
the defined experimental working area there are part of the Obrenovac motorway, major
road M22 (the Ibar Highway), part of the freight railway station in Makis and roads which
are part of so-called Belgrade interior circular ring.

Upon taking disposable data about contents’ elements from the data base DTK25
VGI, which refer to the defined experimental working area, the visual analysis of contents
was carried out for the purpose of analyzing volume and type of emerged changes (Military
Geographical Institute; ESRI, 2002). By comparing contents in the scanned TK25 and
satellite image, significant changes were noticed, especially in the peripheral densely
populated part, which, from the last updating of TK25 until today, has been considerably
extended and changed (Picture 1).

Picture 1. Housing estate Filmski grad presented in TK25 and the WorldView-1 satellite
shot from the14™ July 2009

Many changes on the infrastructure facilities, office buildings and industrial
complexes were noticed as well. Some facilities presented in TK25 were registered, but
meanwhile they were leveled or the land has changed it purpose, so that in the satellite
image they look different or even cannot be seen. In the Picture 2 there is presented part of
the housing estate Cukaricka padina, which, from the last updating of TK25, has fully
changed its appearance by building new modern roads, housing and office buildings on the
places where former facilities had been leveled.

Picture 2. Complex of office and housing facilities in Cukaricka padina presented in TK25 and the WorldView- 1
satellite shot from 14" July 2009

Vectorization of contents’ changes of housing estates,
communications and facilities

Vectorization of new contents was carried out by monoplotting contents of digital
orthophoto obtained by orthorectification and georeferencing panchrome satellite image
WorldView-1, whose space resolution is 0,5 m (Tao C, Hu Y, 2001; Grodecki, J, Dial, G.
2001 and 2003). The vectorization was carried out on the standard computer configuration,
having in mind that there is no need for possessing any type of expensive photogrammetry
instruments. During this procedure, the contents TK25/II were used only as a support
instrument for recognition and identification of some facilities (Tadi¢ V, 2010; Regodi¢ M,
2010).

The vectorization was carried out in the way that new elements of contents were
digitalized directly on monitor in the programme package ArcGis 9.3, by activating a certain
class of facilities from data base. The standard logical model of data base and symbology
made in VGI for the needs of DTK25 making, were used for the full process of vectorization
and cartographic analysis. By selecting and lining geometric shape (dots, lines, polygon)
over facilities visible on orthophoto, geometric and location parameters were defined,
whereupon, according to the previously defined logical structure and symbology, they were
assigned adequate parameters for illustrating and storing them in data base.
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Firstly, the vectorized contents of the ‘“streets and roads” facilities class were
controlled, where apart from the changes of contents, considerable number of distortions by
position were noticed as well. Since the working area requires merging two sheets TK25, in
this case the first thing to do was to unite the contents of two sheets, where these distortions
were the most noticeable. Apart from the fact that the position of streets which go from one
sheet to other does not fit, some of them were differently categorized in these two sheets.
These mistakes cannot be pinned on poorly made previous vectorization, since the vector
contents, both by position and attributes, fully correspond to the contents of the scanned
TK25/111, but they are consequences of non made sheets connection. VGI is responsible for
the operation concerning connection of all sheets in unique geospatial data base DTK25
(Regodi¢ M, 2010).

When adjustment of existing vectorized communication contents was done, the
vectorization of newly built communications and facilities in housing estates was carried
out. Part of the housing estate Cerak, which was built after the last updating of TK25
contents, is presented in Picture 3. Multi-floored buildings in line, connected by numerous
roads are noticeable in the digital orthophoto. In the new housing estate there are school and
child-care centre, as well as other facilities of public importance.

Picture 3. Part of the housing estate Cerak, built after the last updating of TK25 contents

Firstly the vectorization of newly built roads and access footways to the housing
estate was done, and than the vectorization of tenement houses and other high-rise facilities
was carried out. By selecting and editing adequate facilities class, in his case “facilities in
the housing estate II1”, the vectorization was done. After lining closed polygon, by pointing
turning dots over edges of the facility, the level mark (in this case 748) and code (7481), in
accordance with the predetermined logical structure and symbology, were included n the
adequate columns of the created attributes table.

The appearance of the vectorized missing contents in TK25 without vegetation
elements, which is the next stage of contents vectorization, can be seen in picture 4.

When complete vectorization of all classes of facilities, which are part of the thematic
class “gerip” (communication and facilities — situation on the ground), was done, in the data
base there were 8 240 facilities comparing to 1 810 facilities data base contained in the
moment of taking over.

Picture 4: Part of the housing estate Cerak showed in TK 25 and after vectorization of the missing contents

Analysis and merging of vectorized contents

After the vectorization of the missing contents of geographic elements, they were
merged into functional unity, in accordance with adopted cartographic principles.
Synchronously with the review of the vectorized contents, the first correction of contents
was carried out, in which process the special attention was given to mutual relation and
influence of illustration of one contents’ element as compared to others.

In contrast to the classic cartographic analysis, where originals of topographic
contents were firstly lined in pencil, and than cartographically processed, in making digital
graphics the process of cartographic modeling runs parallelly with digital data collecting.
Each spatial entity (defined as facility), apart from unambiguous spatial definition, must also
possess its graphical attribute — cartographic symbol or type of graphic illustration, which
previously must be defined in a digital symbological system (digital cartographic key). The
digital cartographic key created for the needs of making DTK25 in VGI “style” format of
the Software ArcGis 9.3, was used in this paper. (Sekulovi¢ D, Bankovi¢ R, Tatomirovié¢ S,
2008). The most natural way of assigning graphical attributes is precisely at the moment of
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developing an entity in the process of vectorization. For that reason, before the process of
vectorization of entities in data base’s project file (mxd format) through Layer Properties,
the symbology by individual classes of elements is input and merged (Picture 5).
Remaining cartographic contents, such as names and numerical-letter data (names) are
incorporated later on into the contents, when the topographic contents gets it final aesthetic
form (ESRI, 2002).

The final cartographic forming and merging of vectorized topographic contents imply
adjustments in the organization of internal structure of basic symbols’ elements as parts
which individually influence on the final map appearance. To put it more precisely, internal
structure of symbology defines “weight” of each graphic primitive (which is part of symbol)
comparing to other graphic primitives (parts of symbol), that is defines “what goes over
what” and “what crosses what” (Dowman I, Dolloff J, 2000; Tatomirovi¢ S. and others,
2009).

Since the order of elements, that is symbols’ illustration is already defined by the
hierarchical data model, the internal structure of symbols is usually defined only for the
class of facilities ,,roads and footways®, while for the other topics it is defined if needed.

Defining internal structure of symbology for the class of facilities ,,roads and
footways® is carried out using the option Advanced — Symbol levels, where are defined
weights for each individual element of a symbol, almost all of which in the class of facilities
»roads and footways®“ are complex, in other words they consist of several geometric
elements.

PictureS: Defining symbology for a certain class of facilities

Each component element of a symbol possesses a certain value in regard to a total
symbology of facilities class “roads and footways” and that value defines “weight” of
symbol’s elements. Higher value of a symbol’s element implies a bigger “weight”, that
means that the illustration of this element would have priority in relation to those with
smaller “weight”, that is smaller number. In order to get an appropriate illustration of
symbology in a map, the values of all masks (colored areas within symbols) must be
increased, so that they have bigger “weight” than other elements. That means that red,
orange, yellow and white masks have bigger values than the highest offered value by
“default”. In the concrete case, the highest offered value is 24.

The highest offered value varies depending on a number of symbols represented in
the class of facilities“roads and footways” and it is different for each project. It is always
placed in a higher part of a window under the name of ,,Symbol levels*.

Adjusting weight of elements, masks, symbols is carried out according to the
following principle (Picture 6):

e  white masks of roads — the highest offered value +1, in the concrete case 24+1=25;

o yellow masks of roads — the highest offered value +2, in the concrete case
24+2=26;

e orange masks of roads — the highest offered value +3, in the concrete case
24+3=27;

o red masks of roads — the highest offered value +4, in the concrete case 24+4=28;

e  white masks of facilities (bridges, tunnels, galleries) — the highest offered value +5,
in the concrete case 24+5=29.

Picture 6: Adjusting illustration of symbology’s interior structure
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After merging vectorized contents and carrying out the first correction, changes of
geographic names are made, contact between sheets is established and out frame contents is
made.

For updating geographic names, the group of classes of facilities“Names” was
formed, where the classes of facilities“Toponyms”, “Horonyms” and Oronyms” are sorted.
Geometrically observed, those are dots which locationally refer to the name of concrete
name in map, but simbologically they are not presented in map. Geographic names are put
as attributes in data base. For their quality name in a map itself, they have to cross a
complex way from data base DTK25 — from the tables of the mentioned classes of facilities
for geographic names. Firstly, they are labeled according to the predetermined and adjusted
parameters, and than, in that way obtained labels are converted into the graphical, more
editable element of annotation.

As opposed to other classes of facilities, for which the adjustment of labels is carried
out after vectorization, for the group of “Names “ classes of facilities adjustment of labels is
carried out before contents input.

In order to shorten the time used for making and adjusting labels for geographic
names, firstly the map’s contents are studied in details and adjusting of labels, only for the
elements present in the map, is carried out.

When adjustment of labels for all classes of facilities, including geographic names, is
done, annotations, which provide more freedom in manipulation of numerical-letter data and
geographic names, are made.

Annotations are obtained of labels by converting after checking names of labels in a
map, for all elements it is needed for (Picture 7). In case that some labels are not presented,
although converting of labels in annotations is already carried out, it is possible to add
annotations in already existing “Anno” type class. There is a possibility of converting a few
omitted labels at the same time, on condition that all omitted labels are selected and part of
the same class of facilities (Hanley H. B, Fraser C. S, 2001; Tatomirovi¢ S. and others,
2007).

Picture 7: Conversion of labels into annotations

When digital cartographic analysis of group of classes concerning geographic names
is done and vectorized contents is completely merged, the final product is obtained —
updated fragment DTK25 for concrete experimental area which is in its essence a visualized
base of geospatial data.

Conclusion

Orthorectified WorldViw-1 satellite image showed itself to be sufficiently precise,
efficacious and economical base for use in creating new or updating previously created data
of a Digital topographic map 1:25 000 (DTK25). The applied hardware platform, GIS
software ArcGis 9.3, as well as the created logical model of data and simbology DTK25
have fully provided updating and digital cartographic analysis of data for urban city zones.
Data processed in that way, in their essence, become GIS product — visualized geospatial
data base, applicable for the needs of urban management of a given area, but at the same
time it is quality base for a modern cartographic production of topographic map sheets in
the scale 1:25 000 for urban areas.
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