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AKTYEJIHUA KAPTOTPA®CKU NPOJEKTHU
BOJHOTEOI'PA®CKOTI' MHCTUTYTA

Munpko Boprucos”!, CTEBAH PA10Junh', BECHA UKOHOBUR?

!Bojnozeoepagpcru uncmumym,Muje Kosaueeuha 5 ,Beozpad, Cpbuja
2 Vuugepsumem y Beozpady — I'eozpagpcku dpaxynmem, Cmydenmexu mp 3/3, Beozpao, Cpbuja

Casxerak: VY paay ce haje OINIITH Nperiiesl 1 HaBOJE IMOjeJNHH JIETaJbu O HEKOJIMKO HOBHX IpOjeKaTa Ha MoJby
JIUruTanHe kaprorpadcke npoaykiuje BojHoreorpadckor uHcTHTHYTa. Pamm ce o QuruTamHMM Kaprama y
pasmepuma 1:25.000, 1.250.000, 1:300.000 u 1:1.000.000. One cy HacTame ca LHJbEM 3aI0BOJbaBaEka CTPOTHX
3axteBa Bojcke CpOuje, BHXOBOr [IJaBHOr KopucHuka. To ¢y u mpBe AururanHe Tomorpadceke,
nperaenHoronorpadceke u reorpadeke kapre uspahene y Cpouju.

Kibyune peun: xaprorpaduja, BojHoreorpadcku HHCTHTYT, JUTHTAIHE KapTe.

YBoa

Bojuoreorpadckn uncrutyr (BI'U) je Boneha kaprorpadceka ycranosa y CpOujwm,
ocHoBaHa 1876. roguae. HaamexkaH je 3a m3pamy Tomorpadckux, TEMaTCKUX, peJbeHIX 1
IpYyTUX KapaTa W KapTorpadCcKux IMpOW3BOAa KOju Tpeba ma 3amoBoibe morpebe Bojcke
Cpbuje. HU3pal)yje Beoma mHUpPOK acopTHMaH Kapara: Tomorpadcke xapre y paMepuma 1:
25.000, 1:50.000, 1:100.000 1:200.000 u 1:250.000, mpermegroTOnOrpadcKe Kapre y
pasmepuma 1:300.000 and 1:500.000, reorpadceke kapte pazmepa 1:1.000.000 u 1:1.500.000
u OpojHE TeMaTCKe U pebepHe KapTe CUTHHUjEr pa3Mepa.

Hajpehu neo oBux Kkapara KOpPHCTE W Ipyrd IOpP)KaBHU OpPraHH U CYOjeKTH Ipu
IUIAaHUPAly, UCTPAXKHUBAKY, 00pa3oBamy, y HAyld, Pa3HHUM IMPOjeKTHMa W Yy pa3jInuuTe
cpxe cBpxe. B['1 je n HanonanHa kapTorpa)cka HHCTUTYTLH]a.

On novetka nesepecetux roamHa 20. Beka, BI'U je Texuinrte cBoje kaprorpadcke
JenaTHOCTH (POKYCHpPao Ha CTBapame AUTHTAIHHUX Kapara M reorpad)cKux HHPOPMaIMOHUX
cucrema. [IpBa akTHBHOCT y CBETY JUTHTAIHE KapTorpaduje - oqMax HakoH oarosapajyhe
elyKanuje Kaapa U HabaBJbara HEOMXOJHOT Xap/ABepa U copTBepa - Omia je CKeHUpame
reopedepeHpame CBUX KIacuyHo ypahernx kapara. (bopucos M. U rpyna ayropa, 2009)
Hekomnko rommHa KacHHje, TJaBHA NaXma je IMocBeheHa CTBapamy BEKTOPCKHX
OUTUTATHUX KapaTa, TpaHcPopMaimujoM TmocTojehnx W KpeupameM HOBHX TUTHUTAITHIX
KapaTa, ca 0a3ama rmojartaka U AUTHTATHAM MOJEIOM TepeHa. Ta ¢a3a jomr yBeK Tpaje U Ha
tTome he ce 3acHuBaTH U Oyayhe akTuBHOCTH BojHOTEOTrpadcKOT MHCTUTYTA.

Y BojHoreorpadckoM HHCTUTYTY HajBHIle Kaprorpadckux Mmojena uspabyje ce y
00IHKy KapaTa.

*E-mail: mborisov@EUnet.rs
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Kaptorpadcko MonmenoBame, ka0 Cy0jeKTHBHH OJIpa3 CTBapHOCTH, Y CKIAIy je ca
OIITOM TEOPHjOM Ca3Hama TJe Ce Pa3lUKyje OMa)kajHH OJf MHUCAOHOT JieNa, IITO Y
OHTOJIOIIKOM CMHCIYy HMa 3a IMOCJIEAUIly Pa3IMKOBabe ITAaCHBHOI M CYIITHHCKOT, Kao0 U
MOjeIMHAYHOT ¥ OIIITEr acleKTa I0jaBa CTBAPHOCTH Kao MpeIMeTa HCTPaKUBarba
(xaprorpaducama). Y mnpoiiecy katorpah)cKor MoJIe/IoBama moMohy kaprorpadckux Meroaa
olpeheHn TPOCTOpHM CHCTEM WIM HEroB e€IEMEHT 3aMemyje ce oarosapajyhum
kapTorpadckum mozaeiaoM. OBaj mporiec moapasymeBa u oapel)eHe HCTPaKUBAUKe MOCTYIIKE
rocMarpama, aHalu3upama U eKcliepuMeHTrcama Ha mojieny. (Mkonosuh B., 2006)

Kapra je ycioBHO MaTreMaTHYKy CMameH, FE€HEpAIMCaH U KOHCTPYHCAH CIIMKOBHO-
3HAKOBHU MOJIeN ojpelieHe mpocTopHE LEeNMHE Yy aHAJOTHOM WIHM JUTHUTAIHOM OOJIHKY.
(Mxonoswuh B., 2006)

JurutanHa Kaprta je TakaB OOJHMK MpelNCTaBibamba OApeheHe TepuTopHje Tae Cy
o0jexTH, TMHHjE U MOBPIINHE IPETBOPEHH y TMOAATKE, KOje ce mpeko codTrepa u ypehaja 3a
mraMy oHoBO Bpahajy y aHamorau o0nmk. 3a To Cy moTpeOHM oaroBapajyhm xapasep,
codrrep u m3nazau ypehaju. (Mxonosuh B., 2006)

"EnexTpoHCKa KapTa je KapTa Ha eJIeKTPOHCKOM MEIHjy — MEePCOHAIHOM padyHapy
wiu panHoj cranuiy.”" (Maynew S., 1997)

EnexTpoHcKa kapTa je mpeacTaBa IPOCTOPHUX HO/laTaka Ha eKpaHy padyHapa.

Jururtanana reorpadgceka kaprta 1: 1.000.000 (JIT'K1000)

JurutanHa reorpadcka kapra y pasmepy 1: 1.000.000 je mnpBa gururanHa
BekTopcka kapta CpOmje , ypahena 2005. rommue. Ypahena je y OKBUpY mpojeKTa
Mehynapoane kapre cBera 1: 1.000.000, koja cpricky TEpUTOpHjy HOKpHBA ca JBa JIUCTA:
NL-34 Beograd n NK-34 Skopje. 3a motpeOy cepHjcke IITaMIie, OBa JIBa JIUCTA CY CIIOjeHA y
jeman kako Om ce mema tepuropuja CpOmje mpuKaszamsa y OBOM pa3Mepy Ha CaMoO jeTHOM
JHCTY.

Kao rmaBHM kaprorpadckn H3BOPH TOCIYXWIH Cy HW3AaBaYKd OPUTHHAIHA HA
acTpaJIOHy KOjH Cy CKEHHpaHH W MOTOM aduHOM TpaHCc(opMaIjoM TpaHCHOPMHUCAHH y
nepuHICaHY TpojeKIH]jy - JlamOepToBy KOoM(pOPHY KOHYCHY IPOjeKIIH]jy ca IBE CTaHIapAHE
rapaserne.
ba3a nojaraka 3a oBy KapTy cacTOju ce 0/ 8 THIIOBa MoaTaKa:
xuaporpaduja,

H30XHUIICE U OATUMETPH]a,

BHCHHCKE TauKe,

HaceJba,

npyre,

Ty TEBH,

TpaHHuIe U

o0jeKTu.

JAT'K1000 ce pemoBHO axypupa U TpaHCPOpPMHIIE Ha HOBHjEe COPTBEPCKE
wiatdopme. HajuoBuja Bepauja je nonymwena 2010. roaune.

VVVVVYVYVYVYYVY

Jdururanna nperiaeaHoronorpadgceka kapra 1: 300.000 (AIITK300)

Axypupame mpernenHoronorpadpeke kapre 1:300.000 Ha KiacM4aH HauWH
MIPEeKUHYTO je Kpajem 1997. romune, a ox 1998. romuHe oBa ce kapTa m3paljyje U AJomymaBa
Kao aururanHa Bekropcka kapta 1:300.000.

Ha ocnoBy kapara BI'U y paszmepuma 1: 300.000 u 1: 200.000 y aHanorsom u
pactepckoM OOJHKY Kao OCHOBHMM wm3BopmMa, kpempana je [IITK300 3a tepuropujy
Cpbuje ca 6a3ama mojaTaka U JUTUTATHAM MojeioM TepeHa (y pesoxyju 100m x 100m)
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u 10 y popMmaTy Koju 00e30ehyje meHo Kopuiheme U pa3MeHy mogataka y cpogaum [ IC
arrkanujama (ArcGIS, Maplnfo, uta.). Kopumthenn cy u npyru u3BopH, (pasnuyuTe
CTaTUCTMYKM  TIOJAalM, pacTepcke  Tomorpadcke  KapTe  KpyNHHMjUX — pasMmepa,
(oTorpaMeTpujCKu CHUMIIM KOHTYPHHX JIMHU]a Y BEKTOPCKOM OOJIUKY, UTAI.).

JIITK300 uma 14 mucrora, on kojux 13 mokpusa teputopujy Cpouje (cnuka 1).
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Cauka 1. ITogena AIKT300 na aucroBe.

'maBHM b OBOr TpojekTa je Ouo nuzajuupame jenne [MC amnukanuje y
pesonyuuju 1: 300.000, koja yjeaHo omoryhaBa u THpaXHY IITaMIly aHAJOTHE KapTe HCTOT
pasmepa. [Ipema M3BpIICHHM aHaH3aMa, OKO 75% kaptorpadckor mpolieca ce HU3BpIIaBa
ayTOMAaTCKH, a MPEOCTAN JIe0 MHTEPAKTHBHO. VICTOBPEMEHO, BpeMe yTPOIICHO 33 EhEHY
uspany je peaykosano 3a oko 50%. JIITTK300 ce meproanyto axxypupa. HajHoBuja Bep3uja
je ypahena 2010. roguse.

Canpxaj mojaraka y BEeKTOPCKOM (opMaTy mojebeH je Ha 13 TeMaTCKUX LenrHa
(nejepa):
AnmuHHCTpaTHBHA TIofena (4 Teme);
Haszusu (3 teme);
Caobpahajunne (14 Tema);
Xupnporpaduja (18 Tema);
Pemed (4 Teme);
Bereranmja (3 Teme);
KyntypHo-ucropujcku objext (5 Tema);

VVVVYVYVYY
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Hacespena mecra (2 Teme);
Enextpo-eneprercka nocrpojema (7 rema);
Exonomcku o0jextu (3 Teme);

Typuzam (5 Tema);

Awnotanyje (1 Tema);

Jururanau mojen BucuHa (1 Tema).

VVVVYVYYVY
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Cuanka 2. Ucevak Jlurutaine nperiegHoronorpagceke kapre 1: 300.000

Jurutaana Tonorpageka kapra 1: 25.000 (ITK2S)

Tomorpadcka kapta y pasmepy 1: 25.000 (TK25) je ocHoBHa Tomorpadcka kapra
Bojuaoreorpadckor nacTHTyTa M cBe Apyre Tonorpadceke kapre BI['U cy mn3BeneHe ox me.
Tepuropujy Cpouje mokpusa 732 mucra TK25 (mumenszuja 7'30"x7'30"). OcnoH1eM Ha By,
Bojaoreorpadcku nacTHTyT je 2002. TOoAMHE 3a1104eo mpojekaT u3paae JAurutaaHor Mojena
TepeHa. To je yjemHo O3HAYmIO W modveTak mpeBohema TK25 m3 aHamorHor y AWTHTaTHA
obmmk. Kpajem 2004. romuHe, HAKOH CKEHUpama KapTOrpapCKUX OpUTHHANA CBUX JIUCTOBA
TK25, 3amouena je BeKTOpH3alMja cajpikaja, a mapajielHO ca TUM MpOjeKToBaHa je 0a3a
HojaTaka, Tj. AC(QUHHCAHH Cy M YCBOJEHH JIOTMYKM MOJEN IOJaTaka M AWUTHTAIHH
Kaprorpadcku kKibyd. HakoH Tora, MpUCTYIHMIO CE JOIMYHH BEKTOPH30BAHOT Cajpikaja Ha
ocHOBY (ororpamerpujckor w/muaun GPS mpemepa, a IOTOM W Mpoleaypy NMPHKA3aHO] Ha
cnuiy 3 (iecHa cTpaHa).

Tum moctynkom je, on kpaja 2004. rogune no nanac, obOpaleno Bume ox 300
mcroBa (oko 45% ox ykymHor Opoja smcroBa ururanse tonorpadeke kapre 1: 25.000)
(cmuka 4). Ha xpajy oBor mporeca mobOuja ce Juct y oba oONHMKa, pacTepckoM U
BEKTOPCKOM, KOjU C€ HCIOPYYYjy Yy JKEJbEHOM MaTeMaTHYKOM OKBHPY, OOMYHO Ipema
HanpoHanmHuM cranaapanma ([ayc-Kpureposa npojekuuja, becenos enuncounn, npaBoyrin
koopauHaTHH cucteM) win NATO crarmapauma (UTM, WGS84, MGRS). (Pamojunh C.,
2009)
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JHTHTATHI

JOTHYKH MOJE % d
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X : i ARYPHPAILE: THTHTATHAM
BEKTOPH3ALIHIA IPEMA DOTOrPAMETPHICKIM 1

ETEMEHTHMA CAJIPRAJA GPS TIPEMEPOM

NPOJEKTOBAHA
BA3A TIOJIATAKA

A

TEOMETPHICKA KOPEKTYPA

Ciuka 3. Onmra TexHoomka mema JITK25
(bopucos M., 2005)
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732 amera nokpusajy repuropujy Cpouje. |:| 731 sheets cover Republic of
Xuaporpaduja u pessed (JAMT) cy Serbia. Contents of hidrography
NPEBEICHN Y BEKTOPCKH 0BIHK 32 ueay and rvelief (DEN) are converted
APAKABIY TCPUTOPH]Y. te veector format for whole
territory.
JlueToBM 3aBPUICHE ¥ NOTHYHOCTH. . Contents of all elements for

this area are completed full.
[  Contents of all elements for

Jlnerosn na Kojuma ce hi e wark
TPEHYTHO paiH, this avea e wark,

Canka 4. Crame paacosa Ha JITK25
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Ciauka 5. Uceuak oqmramnanor npumepka JITK2S

Jurutaana Tonorpageka kapra 1: 250.000 (ATK250)

(ypahena npema NATO crangapauma — Joint Operations Graphic) (JOG-G)

OBo je HajHOoBHja KapTra BojHoreorpadcxor mnctutuyta. [lpunpeme 3a meHy

b= =L LN
AM...—.. e ke 55
L o® 4 1oe S b 4 i’

u3pazay cy noyene jyna 2006. ronune u Tpajane cy ayxe of jenne roauHe. Kapra je ypalena
ca nubeM o0e30ehrBamba KOMIIATHOMIHOCTH Haller pa3MEpPHOT HU3a TONOrpa)CKUx Kapara
ca pasmepuuM HuzoM kapata NATO u EVY, kao u pagu Tectupama TOTOBOCTH
BojHoreorpadckor nHcTHTHYTa 32 M3pany kapara npema NATO cranpapauma. Kapra nma
18 mucToBa, ox yera 14 mokpusa tepuropujy Cpouje (cnuka 6) (Pagojuuh C., 2009).
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Cauka 6. ITogena JITK250 na nucrose

Cam TexHOJIOMIKHY Tporiec o0yxBaTa ciieaehe akTHBHOCTH: IPUKYIUbAmE ITo1aTaKa
13 pacnojoxuBHX u3Bopa, m3pama JTK250 y murunramaom obmuky u [MIC oxpyxemy,
NpunpemMa JWTUTAIHE Bep3Mje 3a LITaMIly M caMo LiTamname. Kao OCHOBHM H3BOpH
rmoJiaTaka MmochyXHiu ¢y moctojeha 6asza reonogaraka JIIITK300 u Tonorpadcka kapra 1:
200.000 y pactepckoM OOJHKY, TOK Cy Kao MOMONHH W3BOpH KOPHUINNCHH Pa3InIUTH
CTaTUCTUYKU  TOJAIM, pacTepcke  Tomorpadcke  Kapre  KpPYNHHjUX  pa3Mepa,
aepodoTorpaMeTpujcCKi CHUMIM M KOHTYpHE JIMHHUje Y BeKTOpckoM oOmuky. Iloctymak
n3pazge Jururanse rornorpadceke kapre 1: 250.000 nmpukazan je Ha ciuny 7. (Tatomuposuh
C. 1 rpyna ayropa, 2009)
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Kaprorpadeka

Pemed, xuncomerpujexa peraKmja

CKANIA, BEreTAUnja

Odjeanmasarme Jejepa

il

Kontpoann orucax

i

IlTamnaie

Cauka 7. [ocrynak uspane JITK250

Bax#o je yountn 1a NATO cranmapan onucyjy IBe Bep3Hje KapTe OBOT pa3Mepa:
korHeHy (cnoBo G y opuruHaiiHoM HazuBy JOG-G je ckpahenuna peuu "ground” Tj. KOITHO)
Y Ba3/lyXOIUIOBHY (CJIOBO 4 y OpUrMHAITHOM Ha3uBY oBe Bapujante JOG-A je ckpahenuiia
peuu "air"- Ba3znyx, omHOCHO "aeronautical” Tj. Ba3yXOIUIOBHO, a6pOHAYTHYKO). Y OBOM
TpeHyTky, BI'U je n3paauo Bep3ujy kapTe 3a KOIHEHE CHare, 0K ce U3paja Ba3AyXOIUIOBHE
BapHjaHTe IUIaHUpa HapeJHe rofuHe (CIuKa §).
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I/I3pa)la TEMAaTCKHUX KapaTta

Jenan on HajBakHWjuX 3anaraka BojHoreorpadckor MHCTHUTYTa je M3pana pasiu-

YUTHX BPCTA TEMATCKHX Kapara, Kako 3a BOjHE, TaKO W 3a LUBIIHE noTpede. Heke o mux
Cy aHaJoOrHOM 00NuKy (pesbedHe KapTe, caoOpahajue kapte, utn.), anu Behuna ce uspabyjy
1 Y aHAJIOTHOj ¥ y JUTUTAIHO] (POTUTUTAIHOM M Yy aHAJIOTHOM O0ONUKy. Y 3aJilbUX IIET TO/u-
Ha, BojHoreorpadcku nHCTUTYT je m3paauo cienche TemaTcke KapTorpadcke mpousBoze:

e @uznuka kapra Cpouje 1:1.500.000 (jeman auct),

e Pesbedna kapra Cpouje 1:1.500.000 (jenan nucr),

¢ Pesbedna kapra Cpouje 1:500 000 (nBa nucra),

e Pesbedna kapra Cpouje 1:300 000 (13 nucrosa),

e Caobpahajna xapra Cpouje 1:500.000 (nBa nucra, ciuka 9),

e BazayxormioBHa BojHa kapta 1:500.000 (uetupu nucra),

¢ BaznyxomiosHa BojHa kapta 1:200.000 (22 nwucra),

¢ Kaprta Bomoo6jekara Cpouje 1:50.000 (cnuka 10).
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Cauka 10. Uceuak Kapre Bogoogjexara Cpouje 1: 50.000
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IMpumeHna Metona kapTorpadcke Bu3yeau3anuje y u3paiu
JUTHTAIHUX KapaTa

Busyenmzanmja je mojbe KOMIjyTepcke Trpaduke Koje HCTpaxyje aHATUTHIKE U
KOMYHHKAIIjCKe MOTYNHOCTH BH3YEJHOT IpEACTaBbarba. BU3yemusaluja MCTpaxyje MOry-
hHOCTH cITMKa, CITMYHHMX TPOAMMEH3HOHAITHOM CBETY, J1a c€ KOPHCTe Kao Moneiu. Busye-
TM3aIja 3axTeBa KopHuheme HajHOBHjE W HajO0Jbe KoMITjyTepcke TexHomornje. OHa 3aBuCH
0J1 HOBUX KOMITJTEpCKUX TEXHHKA aHaJN3e, 00paje, MaHUITyJIALKje U U3Jlarama MojiaTaka, Kao
1 O] ’bUXOBE MPEII3HOCTH, €r3aKTHOCTU U 00JHKa 1mojaBiprBama. (MkoHoBHh B., 2005)

Ja 6u ce 00e30emiia HajOoIba BU3yEITHA TIPEICTAaBa M He3aMCHJBHBA YIIOTa Kapara y
BH3YCIIM3ALHUjH JbYJCKOr OIHOCA TpPEeMa T'eONpPOCTOPY HEONXOIHO je KOHCTPYUCATH HOBE
rpaduuke cumOone koju OM Tpebajo sa OuYMIVIEJHM]e NpEICTaBe pealHe W MMarnHapHe
cajprkaje Ha lUMa. Ta rpaduka Tpedano 6u na omoryhu cienehe:

e 100py YMTIBMBOCT cajprkaja KapTe Kpo3 moBehame ermemeHara, ajiii TaKo Jia ce He
CMamH IIPErJIeHOCT KapTe ¥ TYCTHHA CUMOOJIA U TpaUUKHX eleMeHaTa;

e TpErNIeHOCT cajpkaja KapTe Kpo3 o00e30eheme jemHoctaBHOCTH — 00NHKa,
KOHTpacHOCTH 00ja 1 TpadiKe, Kao 1 MOTYRHOCT Op30T youaBama caapikaja U YATama
Kapre;

® TAa4yHOCT cajp)Kaja KapTe Kpo3 obe3deheme MoryhHOCTH ajeKkBaTHOr JOIMparba
o0jexaTta y IpoCTOpY M MEPEH-E BETMUNHA (IUPEKTHO I WHIUPEKTHO);

e  a/leKBaTHA OYMIVIEAHOCT KapTe y3 NPHMEHY CTaHAApAHHUX KapTorpadcKux 3HaKOBa
(cumbora, curHatypa) u 0o0ja y3 afmeKBaTHY XHjepapXHjCKy OpTraHU3aInjy rpapuakux
campxaja;

®  33JJ0BOJHCHHEC OCHOBHHUX €CTETCKHX 3aXTeBa KPO3 XapMOHHYHOCT 00ja U 00JIHKa;

e MoryhHOCT yMHOXKaBama KapTe, ajld Tako aa Oyae obe30ehen agexksaran Opoj 6oja u
pactepa, TEeKCTypa rpaduke ¥ TYCTHHA NpPUMEHCHUX 3HakoBa. (JbemeBuh A.M.,
2001)

BusyenuzanmjoM mojataka u rpauke Ha eKpaHy padyHapa omoryhaBajy ce pasHU
o0yMIM MaHUIyNaMje KaprorpadckuMm 0Oaszama Iojaraka W CliMkama. Busyenmzaija 0asa
nofaTtaka Tpebaso Ou aa ucmyHu cienehe 3axTese:

e  OHO IITO CE BUJIM Ha MOHHTOPY MOXKE Ce€ JJOOMTH W Ha M3JIa3HUM ypehajuma (Tutorep,

mrammad. BUAeoOuM U JIp);

MoryhHocT Op3e poMeHe civka U rpaduke;

MoryhHOCT 3ymupama 1 noBehama rpauukux caapikaja;

MoryhHOCT npuKa3uBama ceyaka y BUIy "mpo3opa”;

MOTYhHOCT TpaHCIaluje 1o X Uy OCH;

MOTYRHOCT TpaHCIanyje u3 jeAHe pasMepe y ApyTy;

MoryhHOCT peBolera rprkasa u3 jeHe kaprorpadcke mpojexije y Ipyry;
MOTyHHOCT Mepera Iy>KHHa H OBPILHHA;

mMoryhHocT HaBuTarmje kpo3 kapre. (Mkonosuh B., 2008)

3ak/byuak

BojHoreorpadckn MHCTHTYT Kao CpIiCKa BOjHA kaporpadcka ycraHoBa uspalhyje
BEJIMKU Opoj Tomorpa)CKux, TEMAaTCKUX, peJbe(HUX W APYTMX Kapata U Kaprorpadckux
OpPOM3BO/Ia HAIMOHAIHE TEPUTOPHjE, Ca IH/BEM 3aJ0BOJbaBAa MPBEHCTBCHO BOjHUX
notpedba CpOuje. Ilomro cBe oBe KapTe KOpUCTE W JPYTH JP)KaBHU OpraHd U APYTH
cy6jext y Cpouju, BojHoreorpadycku HHCTUTYT j€ U HAallMOHAIHA KapTorpad)Cka yCTaHOBa.
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VY mpomecy m3panme kapara, BojHoreorpack MHCTHTYT e(HUKAaCHO HpUMEHYje
CaBpeMEHE TEXHHKE M METOJE Kako OM 3aJ0BOJBHO CBE IOTpPeOEe M CTpPOre 3axTeBe
KopucHHUKa, Tpe cBera Bojcke CpbOuje u Munucrapcra onopane. C TUM y Be3H, Hamepa
BojHoreorpadckor HHCTUTYTA je ja CBE HOBe KapTe u3paljyje y ckiamy ca oaronapajyhum
ISO u npyruM peneBaHTHMM IMBHJIHUM M BOJHUM CTaHIapanMma y obiact reorpadckux
nHdopMalyjama.

Jyuc Taj kaxe: "Kapre cy yoOuuajeHO ymoTpeOJbUBaHE Kao IpPUMapHU
WHCTPYMEHTH 3a HaBHWTralWjy, HWCTpaXXWBamke M OTKpUBame. JlaHac oHe moCTajy
WHCTPYMEHTH WHTEPaKTUBHE KOMIjyTepcke HaBurauuje. OBH  Mojmenn  cBeTa
TpaHcdopMmuILy ce y cBeT Mozena. Kapre uuju ce CUCTEMH MHKOPIIOPUPAjY y CTPYKTYpY
(apxuTeKTypy) MpOCTOpa YKJBY4yjy HE caMO HeroBy opraHm3anujy Beh ©u HauuH
Kopumhema, IPe3eHTOBAkEe U CUMYJIalnjy THX mporueca. Jpyrum peunma, Mu hemo 6utn
HaBUTATOPH Kpo3 3Hame. KapTe mpyxajy u3y3eran AMHAMHYKHA CHCTEM yuera (Ca3HaBamba).
Metadope myToBama W reorpaCKOr HCTpakuBama MOTYhW Cy Ha MYJITHMEAHjaTHUM
CHUCTEMHMa O]l KaJla CMO OTKpWJIM HOBE "KOHTHHEHTE" MYJITH OceTJhbHMBHX je3uka." (Guay
L.A., 1990)
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Introduction

The Military Geographical Institute (MGI) is the leading cartographic institution in
Serbia, founded in 1876. The MGI is in charge for production of topographic, thematic,
plastic relief and other maps and cartographic products of national territory, in order to
satisfy Serbian military needs. It produces a very wide assortment of maps: topographic
maps at scales 1: 25.000, 1:50.000, 1:100.000 1:200.000 and 1: 250.000, overview
topographic maps at scales 1:300.000 and 1:500.000, geographic maps 1:1.000.000 and
1:1.500.000, and a number of small scale thematic maps and plastic relief maps. The most
of those maps are used by the state authorities and other subjects in Serbia as national maps,
for planning, studing, education, scientific projects, etc. The MGI is a national cartographic
institution.

From the early nineties of 20" century, the MGI's production have focused on
creation digital map and geographical information systems. The first activity in the world of
digital cartography - next to educational activities in order to make a proper cadre and to get
the necessary hardware and software - was scanning and georeferencing all paper maps. A
few years later, the main attention is payed on transform existing and to create a new digital
vector maps, with database and digital terrain model. (Borisov, M and group of authors,
2009) It stage still lasts and it is the future of MGI's cartographic activity. In Military-
geographical institute the most cartographical models are making in the form of maps.

The cartographic modelling, as subjective reflection of reality, is in harmony with a
general theory of knowladge where is diferention beetwen view from imagination, which in
ontological sence has concequence diferences among passive and ontological, as well as
particular and general aspect reality objects as subjects of researching (cartographing ). In
process of cartographing modelling (by cartographing method) a particular spatial system or
its element replaces by suitable cartographic model. This process understands special
researching procedures of watching, analysing and experimenting at model. (Ikonovi¢ V,
20006)

Map is conditionally mathematical reduced, generalised and construced image-sign
model of an particural space in analogical or digital form. Ikonovi¢ V, 2006)

Digital map is such form of representation of particular territory where are objects,

" e-mail: mborisov@EUnet.rs
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lines and areas change in data, which are, by softwares and mashines for printing, turne in
analogical form. Tkonovi¢ V, 2006)

Electronic map is map on electronic medium — personal computer or working
station. (Maynew S. 1997)

Electronic map is representation of spatial data on the computer screan.

The Digital Geographic Map at scale 1:1.000.000 (DGM 1000)

The Digital Geographic Map at scale 1:1.000.000 is the first digital vector map
made in Serbia (1995). Originally, it was done as a part of the project of making sheets of
The International Map of the World, which cover Serbian territory, NL-34 Belgrade and
NK-34 Skopje. Later, the two sheets were incoporated in order to get whole Serbian
territory in single sheet.

The main cartographic sources were the editorial originals which were scanned
from plastic foils and transform into the defined projection plane using affine
transformation. It was made in Lambert Conformal Conic projection with two standard
parallels.

The database comprises 8 classes of data:
Hidrography,

Contour and depth lines,

Peak elevation,

Settlements,

Railroads,

Roads,

Borders,

Objects.

The DGM1000 is regularly updated. The newest version is made in 2010.

\ 7
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The Digital Overview Topographic Map at scale 1:300.000 (DOTM 300)

The updating of conventional cartographic produced maps at this scale are stopped
by the end of year 1997. A new project called “Digital Overview Topographic Map" at scale
1:300.000” (DOTM300) was started in 1998.

On the basis of hard copy and rasterized topographical maps at the scale 1:300 000
and 1:200 000 as the main sources, there was created a digital map of Serbia with databases
and digital terrain model (in 100mx100m rezolution), in format that provides its use and
exchange in the familiar GIS-software applications (Arc GIS, Maplnfo etc.). Of course, the
other sources were widely used, such as different statistical sources, the rasterized
topographic maps at larger scales, remotely sensed images, contour lines in digital format,
etc. The DOTM has 14 sheets, 13 of them covering Serbian territory (Figure 1).

The main objective of this project was to design a GIS aplication at resolution
1:300.000 and the same scale digital topographic map, with hard-copy output capability. By
the end of 2004, DOTM300 has been realized. According to statistics, 75 % of cartographic
processes are carried out automatically and the rest are made interactively. On the other
hand, time spent for production decreased to 50 %.

The DOTM300 is regularly updated. The newest version is made in 2010.
Fig. 1. The sheets of DOTM 300

Content of data in vector format is grouped into 13 layers:
» Administrative borders (4 themes)
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Names (3 themes)

Communications (14 themes)
Hydrography (18 themes)

Relief (4 themes)

Vegetation (3 themes)
Cultural-historical features (5 themes)
Settlements (2 themes)
Electro-energetic features (7 themes)
Economical features (3 themes)
Turism (5 themas)

Terms (1 theme)

Digital elevation model (1 theme).

YVVVVVVYVYVYY

Fig. 2. Digital overview topographic map 1:300.000
The Digital Topographic Map at scale 1:25.000 (DTM 25)

The Topographic Map at scale 1:25.000 (TM25) is the basic MGI's topographic
map and all other topographic maps made by MGI are derived from it. It has 732 sheets
(with 7'30"x7'30"” dimension) covering the Serbian territory. In 2002, the MGI is started
project "Digital Elevation Model" in 1:25.000 rezolution. It was the begining of
transforming TM25 from classical cartographic form to digital form. From the end od 2004,
all hard copy layers of TM25 were scanned and vectorized. Parallel with that work, the
projected database was created, i.e. the Logical Data Model and Digital Cartographic
Symbology were developed and adopted. After that, the each vectorized sheet was updated
by photogrametry and/or GPS survey and exposed to through the procedure shown in Figure

3 (right branch).

MAP PRINTING

MGITAL
LOGICAL DATA . ;
! | CARTOGRAPHIC
MODEL SYMBOLOGY

MAP REVISION

T

MAF EDITING -

T

GEOGRAPHICAL d
NAMES -

r

D —
I

MAP UPDATING: DIGITAL
PHOTOGRAMETRIC SURVEY
AND GPS SURVEY

HARD MAP CONTENT
VECTORIZATION

L S

GEOMETRICAL DATA REVISION

Fig. 3. General technological scheme of DTM 25
(Borisov M., 2005)
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In that way, from the end of 2004 till today, more than 300 sheets (45% of total),
are produced and updated digitally, creating the 1:25.000 Digital Topographic Map (Figure
4. At the end of the production, two products are obtained, one is vector and the other is a
raster product. In both cases, maps are delivered in desired mathematical frame, usually

according the national standards (Gauss-Krueger projection, Bessel's ellipsoid, national grid
reference system) or NATO standars (UTM, WGS84, MGRS). (Radoj¢i¢ S., 2009)

Fig. 4. The current statusof DTM 25

Fig. 5: Digital topographic map 1:25.000 (printed sheet)

The Digital Topographic Map at scale 1:250.000 (DT M 250)
made according to the NATO standards— Joint Operations Graphic (JOG-G)

This is the newest MGI digital map. The preparation works started on July 2006.
and lasted more than one year. This map was created in order to provide compatibility of the
scale series of our topographic maps with the scale series of topographic maps of NATO and
EU, and to test MGI's capabillity to made a map according to the NATO standards
(STANAGsS). It has 18 sheets, and 14 of them covering Serbian territory (Figure 6).
(Radoj¢ic¢ S., 2009)

Fig. 6. Overview of sheetsfor DTM 250

The technological process itself included the following activities: collecting of the
available data sources, production of TM250 in digital form and in GIS environment,
preparation digital version for printing, and printing itself. Basic data sources were geo-
database of DOTM300 and the digital raster format of the topographic map at scale
1:200.000, while subsidiary sources were diferent statistical sources, the rasterized
topographic maps at larger scales, remotely sensed images and contour lines in digital
format. DTM250 production work-flow is given in Figure 7. (Tatomirovi¢ S. And group of
authors, 2009)

Symbolization
Generalization & Marginal Information
Annotation

Cartographic
Editing

Compiling of Relief,
Elevation Tints and
Vegetation polygons

Merging Layers
Control Output

Printing

Fig. 7. Flow chart of DTK 250 production
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It is important to remark that NATO standards prescribe two version of map in this
scale: land map (JOG-G which means "ground") and aeronautical chart (JOG-A which
means "air" or "aeronautical"). In this stage, MGI is done only ground version (by the end
0f2010), and aeronautical version will be done in future (Figure 8).

Fig. 8. Marginal data of DTM 250

Thematic map production

One of the most important task of MGI is to produce varios kinds of tematic maps,
for military as well as for civilian purposes. Some of them are in analogical form (plastic
relief maps, road maps, etc.), but most of them are in both, the digital and the analogical
form. Examples of the thematic maps produced in last five years are:

¢ 1:1.500.000 scale Physical Map of Serbia (single sheet),

¢ 1:1.500.000 scale Plastic Relief Map of Serbia (single sheet),

¢ 1:500 000 scale Plastic Relief Map of Serbia (two sheets),

¢ 1:300 000 scale Plastic Relief Map of Serbia (13 sheets),

¢ 1:500.000 scale Road Map of Serbia (two sheets, Figure 9),

¢ 1:500.000 scale Military Aeronautical Map of Serbia (4 sheets),
¢ 1:200.000 scale Military Aeronautical Map of Serbia (22 sheets),
¢ 1:50.000 Thematic Map of Water Facilities of Serbia (Figure 10).

Fig. 9: Road Map of Serbia 1: 500.000

Fig. 10: Water FacilitiesMap of Serbia 1: 50.000

Applications of cartographic vizualization methods
in making digital maps

Vizualization is the field of computer graphic which exploring analitical and
comucational possibilities of vizual presentations. Vizualization researces posibilities of
images, like 3D world, to use as models. Vizualization demands usage the latest and the best
computer tehnology. It depend from new computer techniks of analysis, processing,
manipulations and presentations of data, as well as their egsactnes and form of
representations. (Ikonovi¢ V., 2005)

To be realize the best visual meanings and unchanable role of maps in visualization
of human relation to geospace it is necessary to construct new graphical symbols which will
be more obvious present real and imaginary content on them. That graphic should make
possible following:

e good readable maps through zooming elements, but not to lou over viewing maps
and density of symbols and graphical elements;

e over viewing map content through make possible unifications of forms, contrasts of
colors and graphics, as well as possibility of quick recognitions of content and
reading maps,

e aqurate map content through adequate location of objects in space and measurable
dimensions (direct or indirect);

e adequate obviously of map by applying standard map signs (symbols, signatures)
and colors with adequate hierarchical organizations of graphic contents;

e to make possible a basic esthetic demands through harmony of colors and forms;

e Possibility of produce maps so to be supply adequate number of colors and raster,
graphic texture and density of sign applying. (LjeSevi¢ M.A., 2001)
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By visualization of data and graphic on the computer screen it is possible a
different forms of manipulations cartographic databases and images. Visualization of
database would make following demands:

e that which is seen at the screen it can get at the interfaces (plotter, printer, videobim
etc);

possibilities of quick change of images and graphics;

possibilities of zooming and make large of graphic contents;

possibilities of presenting parts in form of “windows”;

possibilities of translation by x and y;

possibilities of translation from one scale to another;

possibilities to translation from one cartographic projection to another;

possibilities to measure lines and planes;

possibilities to navigate through maps. (Ikonovi¢ V., 2008)

Conclusion

Military Geographical Institute as a Serbian military cartographic institution
provides a number of topographic, thematic, plastic relief and other maps and cartographic
products of national territory, in order to satisfy Serbian military needs. All of them are used
by the state authorities and other subjects in Serbia, so the MGI is a national cartographic
institution.

In process of making maps, Military Geographical Institute effective apply recent
techniques and procedures in order to satisfy all needs and rigorous criterion of users, first
of all Serbian Armed Forces and Ministry of Defence. The MGI's intention is that all new
maps should be done according to ISO and other relevant civilian and military standards in
the area of geographical information.

Guay L.A. said: “Maps are usually used as primary instruments for navigation,
researching and discovering. Today, they are becoming instruments of interactive computer
navigations. These models of the world are transforming in the world of models. We will be
navigators through the knowledge. Maps allow extremely dynamic system of learning.
Metamorfs of traveling and geographical researching are possible on multi media systems
when we are discovered a new “continents” of multi sensitive languages” (Guay L.A.,
1990).
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