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Development of 3D real estate cadastre data model

Abstract

The real estate cadastre in tRepublic of Serbia is based on 2D cadastral maps and
procedures that do not support unequivocal registration and visualization of complex 3D
property situations and complex objects,
doctoral dissertation is to rearch how the difficulties of 3D complex situations

registration in Serbia can be overcome.

The study is based on the assumption that the registration and visualization of 3D
complex situations can be successfully modeled and implemented by using mdslern Gl
technologies, technologies for visualizing and storing 3D data. The initial assumption
also considersthat it is possible to develop an optimal 3D cadastre data model for
Serbia. This model would provide overcoming difficulties in the registration of 3D

situations.

Based on the analysis of previous international research, international standards, review
of the current cadastral practice in Serbia, laws, and other legal acts, the concept of 3D
real estate cadastre for Serbia is proposed. The proposedptarfc 3D cadastre
includes the use of existing cadastral data and procedures to make the transition simple
and economically justified as possible.

Based on the suggested 3D cadastre concept for Serbia, a conceptual and logical data
model has been develapeln the course of the data modeling process, international

standards, experience, and practice were considered.

Within the case study, the proposed 3D real estate cadastre data model was tested based
on data from the current cadastre system and datan{¢at documentation) currently

provided by surveying agencies.

Data defined by the proposed data model were created (including 3D geometry of
buildings and building units), stored into MongoDB (NoSQL database) and visualized
by using Cesium JavaScripbiary. Various data queries were also presented within
case studies.
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The instructions for future research and development are given at the end of the study.
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BSHjedse 31 COkOMsEOLOR st 5] |s s 0 dks S ¢ Go d
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OMmf jSIksds 31 COkOMswO, O fsMmjsdts §tdmlskyiddc
NS ZOHdhIsjS 0 d fdSOLdoa0O O 31 COkOMOEMSdn

) scdz@otj B8Oosd OROLJLEGAE COOMiO dzjf S o] lsd
C s dgls jeSHHSA< | €3 [ OC OBOBMIS©EO. vOCHE' j, bk sSodk
Tesdsdsed O ©OLot' O € OEAhEs Qe ffLytieh s s szt
dzj § € te 1§ @isOEE Oted o dz@ s Oz dzdzj d dzlt tc GtfydedE C Is 2 to
fsHOSOOG@ICOL Odz0 “ j § eOLdndnise O Wdslsij " ge<tfited S
(i dzj Sdeds 31 MdlskzOYd © MO ©BEO' jddd ftddd

v sCodilk § e dzOs? @ ts4zytf fsH OO B 35 COOMIsts
LO tJjfkBdzdSkz wteBd k2, LLORKDBHEQR sjcj@@OEPL @ Ot
3r ¢ ObOMlsOte P 6§ # kb deyB®WS[Qt By " HdME 2Md " © { te]
Ctdeyd flszOdzded = d3tsH § dzO Is° . 1{tagiduirpiistdzif jGizdlz  {f deiiAn s
MOcdzj HOdzd MO MisOdzsoa dh IsO f sIstejBO 31 COlOMIsteC

) 5¢ ZOoffjj OMIss  d SH Ho O ¢ k0o &O ¢ slsf ¢ dzOs? O
BsHj dzugsed ys dd . dsHpiaE 2 Hj ¥ ddd Modse Ctdayjy
dzi f s&efifbd bk st d d¢ wmd@s] { SilEOEAiRHTISsHsE®?. ° |

ltejHdzBY Jdad S tsday fIskOdzdzd dB3sHJ &z 5B HO? jJ tOL t6C

v Coadtlk ¢ dzOo ? Ptc W JELOE jCdz®H j Wid daf MO dets ¢ dts
1 sH ojtedWdeOyd 3 HjWdddmMOdzstse dBsH dzO § BH OISC
LORIj9 0O HjWdddmMOddr E ®Coadttkz CtdyjflO oL
o) ¢z g S j desfisd L ORISjo0O kG OLOdS St5f ddzO Hy
dmMfz¢ O 0" & ®Hte] ' j daj LORIsjoj. s OC s j LO ¢
BsHj dZzZO dLeth jdzO " j disf dzj d&3j dzelsOyd "  © dBsH j dzO
C8°0 ‘j bimMbdeodd MO yikdtd kjifmls §tddkjtco
Hjdtsod B jClk®OddYisHL § BizOMNESE ttH 020 & j 3 O Lk df
Cibdkj stcd * 5.

l s¢dzOo ? j 7 MOHtYd L OSSP izjydzd Htc Of LodpOdshtejOdzdoh d )
ZOkzydzed Htsfteddes d Md3ditedzdyy L O HO? O dMmlstcOy do
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1 SEk0o? ] 8 MOHEYd StStedh<jdk ddlsjtOsktck HEE
CO HBIASHE OL & HjWdddmMOded BsHjdz fsHOOCO 3
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I sty BO LO tjedmlsteOyd sd3 Stsdi3f dzy Smded~ 31 MmdIs
Mk kttBOdO fYoHBRZY O MO’ OdzO, fiwlgj heldd'<ji dLOS
tej edMmsteOyd " & 31 MdkkzOyd 0 Mk M e <0Oo Odzj .
fdmlsj 36 ¢s°'d M) fteddj "z ' & £ ©OLdJUudldd L j
mMdMmlsj RO, Cazlskztedzse dzOMmdzy ' O, CJBetPBEG, , dzO
stsé P Mhjsdgsc z<j HOId HJ WY QfIS @tc fif Wcftpls 163 J<rilef J d3C
BdIlsd Mo jtsBkzro9OdkO d MOYJIsO E dmists ot d3d , ‘
(Williamson, 1985)

{t OLdzdydisd €CObOMmMsOotemMCd MmMdMmisj &sd ( BSHJ dzd) 2 f
Bsck<dshsi HO &glsednsecoyd &z 31 mdszoyd' ©. v
fsedk0? 0 ‘ jMEOL@OsfedR®O§f] 31 SOkOMiO,
Mo jlsk k£ CtdidsjSMmisk 31 $OlOMsEe® d MisOdH OteHj &

Jos e dzOy] pddafB@® dzO ff Sistf 56 ddCoj2. DY tc IS izs Gj dzO
fslstejBy LO 31 CObQRQRBH § kListdise ZOOEPMIsOtemC
mMojlk Ek Ctdzlsj € fijlicly ¢ g H ¢ OO MsdgEPEH dgl@tsdmo J Is iz
COHO “d iy t wijedmlstcOyd d d ftcdS OL do OF
]l slsf@@c’@3 ftcd S OLZ° J Mis Gz OfpH jsH] LezZOH O L O t
¢ Ols OMisOleors ¢ &Ofg P J BlsQorddzd ys ddz OMY J SIssd3 31 € Ol O
ftodmlszf dBO L O ©OL ot 3r $0OlkOMmlstcO, dzO y d dzd d3
COOfife Otffig® Ols OC O.

’ ’ ’ ’
2 ] ~ ] ~ v A .- . 7 ] 1 ] A W 1

s fsmdzjH® je o) ¢ 0O, L& dhisy ' bktes Odzd d3
dméstedh <jdets M Bts] RO LD d dMmft]j f dzjlsOdedd
sO¢ts HO M Sodkfdi SMdzy 31 Mds@OAYT d MHOIFOMIGO
fdMmisj &3d Mmj MktyOs W s dHidsiddzO Iz tafts Bfddd§COx 2 t
3rMMmMdskzoyqdofs ftoj o OMratsHdzs ftesdL ddzOL d dr yd°© 4 d
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" dHdddyO 2HG 1PBYeyyp zOL d2Oyd HO Mmd Mo daj fs5Cte]l
fsoteh ddzgj Ljds? j, B0 k §tos’ j dsktes00 sddj ydids S 2 o3
COkOMsOEMSdds § ZOdso O MO ftejodhj HjO? O.

[90O° Istej dzH 89 j <O 0O cGckMmists dzOMJ ? jdzedr EkteB Odac
L &zZ0yo" o zOMiaf & G Pls O sdeFBZPd dz dzO ¢t d Mk ° kH
L § &3 d "(Hqied2004) | © MOHON ¢ dd3 U tegOsizste fiflsgd figlkg f fste d ¢
MO 21 cOddyoOoBO. vfttitsh ki, et Mi ko
Bd SCttdh<j®j djfitCtejlsdtsmisd Bddzts dzj GIsekz<j O
f sotch (Pautglog2007 Stoter2004) vt L dzOyd HO Mmj COlOMIsO1
MO ftOodese cdzjHdNIsO BHEZo & BHdsMdts dO 31
fsmMsOoadilsd fdlsO° ] HO dzd bteOHdydtsdzOdzdzed ¢ Ols Oy
ftedCOLdo0O ] MmMadrms St dzj SMdedr MdlskzOyd®  © d dzo
Hd3d deL d ° § .

[5BO0E ftoddjte sodn MdkkOyd' 0 fikz B  jSIkd MO s
“j daj Bsebkz<j ftodSOL OB & (Nayratl20)0Mis Ow@T gds fmo
COkOMsOMNSd § &ZOdssd 215 COOMsEO dzj sk f
Cdf dzj CMedn dzj fsCtejlsdesmisd, d bt ishjsEsso sp
Cs'd fj dOd&OL] b ddosk dmisH d dLdOH HEked
cdrseodn (BSgEOUapy0 J dOyuddko Sstedh<js O do
dd o 5 BOY ¢ dglsie@ S &zt tiPs © O

v BCodtelz HBMOHONMNS je dOkzydese dMistcOy do OF O h
ftesBdzy 3d MO Ct° dB0 §P@fEPCPsY da HOHRE ¢ dj t
tcj edMmMlsdeOYHFBRY dzj S mMded = 31 MdkzOyd 0, LOES HO
E HtsMmiskz{ dats ‘(Aledzd(4J Sto@i2B04 tflarcin, 2012 D r o letealg017)

ljedjHisd ddlsj w0kt &syj M) LOC?Ekydlsd HO
fsfmists’ j fMdd yded< dsdsdie dic L@ @ j3 @ jS OkOmsiesd, O
@OMj? jdedr kB Oddr fHEky O C° ) ©jLbdsdeO:
Bj fs5Ctej sdesfisd, CtdfdjChmddr Stdhsezsyd: 0, L
dlsH. [GHOIdd Bjdj%dls LO GO@®sORSOLiES L dipdn lsz0ds
fOC Mk, jMmisj hists fj dO thdasskz 31 COkOMsiO
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fesyj dZ0 fotjL O d IstWayratband Riagligraniads) & dzg fipls ¢
KOSt d fshisttdts § &zOdd t® gz20 o(ekaGOaubid L | Lk | R
2018)

sdzd ydzi MdlkzOyd § My "0’ 0°'k d E COlOMstEz d
Bdesed Ctsfi3f dzj Cfmdzd B jSCIsd, SO hists Mk Iskdzj dzd
ZO COlsOmMisOgigdmd tH BBdMAd’dzj ted dzj f sSlsf zdetse  f ted !
COs hilsts Mk Iskdzj dzd, §HL jdBdd ftesdzOLd, §SHLJ
ftocicdzijHs®R HdEdIsOdzdse ¢ OlsOmils @t e d@eif)z0dz0 dzO
14¢d BH Madydds SCogfdjShdds MhHdszoyd O dz
OsOMmMlsOME sz § ZOdzke Odzd Mk wjecdMmMistecso Oded & B O
HBC dzgj €d BH S dn, CO hikts “j wvjitOLd M¢d Iskdzj
BOLd §BHOBOCO COOMIte® dzj f s5Ctc] IsdesMmisd, dzd Is
COOMsOteMS sd3 § dzOdzlz .

1 sdz®d j 8H fYsBtets Odzdrm HtesBdZ BO B4 My L OC? k21
fsmMiss” j<d 21 C0OOMIsOte 2 ftOoaykz 31 COIsOMIstc®
JWdeOMmMdzO tjedmlsteOyd 0 d ftedscOLdoaOY ] HBHOIO!
J90C0s fshdioj dddBdiip Bzdgomsdo jL Odz L O ¢ OIsC
ftcdCOLOkE E 21 0o dzd, (AidhGtmI,201B)s “ j Iss MOH O Mmd

ROCE ‘j ®jcdMmsuwOoyd © d kfdhn w000 dz® 8B  j§

Bseck<O d k MOHOMNC jd& MmdMmis] Bk Se@Hsdiato®® j dzj §
fedCOLdo0O% ] ‘j 9jBB0 lsjy Odts.

I stejH Sdi3fdzy SMdedms 31 MdskzOyd 0 (E2¢€°? kykz’ E<d
LGOH] dLd&OH kIO, dlH.) d flsijhis<O0 ¢t j (
dr tjcediistelz” j d ftdsOyj, fihlstafdljHejd Wk STt
¢ Ols O frBtates 2804)

T tOLOB" sjrdesdzsed’ O, COs hIss Mk fJeshistst
fcHiGy 00O & 317 BB  jJCIsj, . fHftshMisstcdzj Isd{
37 IIAdj e thisckz<dt yYykze O° j d EfttOe? O j 3
Ul m dz zs el O 3¢ odLEZOdzdL Oyd ' k& sBscz<0o O° Iz
COlsOMIstc® dzj fsCtej Isdetsmisd. vOCEB' j, HOdZOM ¢{ t
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ftedCEf? 0] 31 { totsBNIStcdzdzD ) jif tisfpOtls OO dzd e O
("] BhRcekz<0Oo0O' k2 BtoLts d  JHAMSIHE® d=O {f tcd
Cefif dzj CMdzd &3 S sdemistezC yd OBO. [oj BSEE<ds
ttOLod O] Ibjrndtsdhise OMf jCIsO 31 COOMmIst
T LdOYO des s j<0OY )] otejHdAsMIsd dzgj f sCtc] Isdatsml
s <0 otwjHddsMIsd dzj fsCtej sdetsmisdsHiz f J tod ¢
200% k& mtsdzOdzgHd " d, 1 jdzdSs° J1tedlsOded  d, 14
ANMeOdzylzme O, zo jHMC O, s OdzOH O, dbmlstcOdzd *° O,
ftsej<0O‘)] BH 60 HB 1(GdehartlandHiftean@)08] | tcd SH Iz
soj o] dzgj {sCte] lsdesfls df dg@dztdfsatedjdganls Om P Lj dap B Lk
yd® j dedylaf LH O tepjo,detsc ke dzO, ¢ OlsOMlsOteMC O tcj G
ZO 31 ftetsMmissts, sO¢ts HO Mmj odMmtsSd btotsh ¢ &
Bsclz sftcOoHOId oadMmMsCdds oatcj Hdatsisd BO dzj f €

10 shdsesk todR W OC ldtsued,s OkE) jdshyz <kEsiss ds OfL o ts
k. fcbtejBO LO ‘Oodtsds SOOMsOEMSCEAE ©jcdMhlsts
ftcOo 0O d teteOddyj O & 37 fttshiststel.

o kd ’ 4 r r ’
2 2 ~ -~ o~ N . ” ’ P 1 A t (o~ v e
. o

]

t OL o s’ JHO@EOOMISOMSdn MdMmilsj BOA S Os fiplOis “ 2 0 1d4C
(Kaufmann and Steudlerl998) C s f@ j HMIsOo?> © MmMlskvd & & d&BHJ
dzd f 5C toj Is dg@dsAMIs Ote dzj f sCtejIsdetsMmisd Htoj HiNlsOo ? j d
fsHicOL@dEPIO O L O OHjJSCo0OLOd d " jHdtsMmisOeadzd d E
CdBO. [ w5 BUdlsd HO T L O Ji3f dzj &3j delsOyd - k&
COsOMlstc® dzj s BtsH gzefzfifsHaat Y@ s dzd - (Kdsfnandzts dzs ¢ d ° C
2002)

ROCts AsOlsOmlsOte 20140 dzj f sd&3d ¢ j J Sy dzd yd
dzfff A sH detsfls d3tsH j todzd L O Y Ol O Bl fs dgO dzafd ¢ o 7 &
StcOdeW stedBOYd £ bk dBsHjtedsd j Mdmlsj gy St d <
sjrndtsdsed  j. v BSCeodtkz Mmlsk & dufmann @nd Staugdl@rd dzd h j

1998) O fYtsmisdets o O yYjlsdicd dzOyg@zOdzasidtyg BOO 1L j
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COOfgtaCtej sdshisd d jetsej Jd3fdzj iB3j delsOyd " §
As OlsOfmisOts 20140 Mmiz:

T 10y zKakOmMlsOte 2014 <J ftedC OLOIsd yJ dztse o
dzj § sCtoj Isdetsfilsd, EC?kyk E<d " OoadzO® OO d
MisOdzso dh sO@ 31 COlOMbBEA REpesBOdEilsdsic) G g ol
ftedSCOLdoa OO 31 MdkkzoOyd® O, dzj s - SHdets °
LOC S MdskOoyd ' j djfsCtjlsdshisd.

T 10y dffsH 20" O¢ J § dzOdztso O tsH twJjedMmMlstceO® BId<] Ik
$OkOmMbOMEdd MmdMilsj d3d B3O, Y @zt & tc dg@N djts dag &f oz
sjrdesdzse d* O, O kEdigjMmMlss IscO My Ctsted Mis d o
dzi sfrsHdes OLHOotS dlsd cteOWdueéd ftoedsoOL st
COlOMistc® dzj fsCtojlsdesMmisd. v dBBHJ s ¢ OlsOf
sjrdesdzsed * § , EC Pk dgidds C & s &©fslOd), s9 OC o
CteOW dus d-Bz dgj Bz Odr Y SHOIOCO B<j ftejoOL(

T 10y z€EaBOMIsOLME d  zOdao<d) <zjo j dejj GdsO Ixgfs H § dzd
s OlsOMmMlsOteM¢ d f zOdztse ftcj HMisOe? O ©d Hdzk
fteddid © jdaj Isjn desatsstediflgd ldng di) vigisjczindis d dzO dz
ftcjoOLdEZOLddzs dLEGOHBAR §f ZOdsea ©® k odhj O
sts <j Bdld ftjoOLd' jdts Ctedh <j ¢ jd BsH d
dzOy J dzts sOC " j zO zOL i ted &3 dzlz z 31 ¢
dzj § 5C toj Is detsthyfislgtstzlz 31 ff ts

T 10yj dssOOMIsOte MO AfOfdietsds d ks Csdd <

2 d dzOyj ks 3, ot dOujds HjWdddhj
st OHdYd s dzO dzdzd 7 COkOmMsOEMSds fMdhkj O ¢
kjodsdsecd O, hlts MoOCOCE (usdOdkOLd

dzj § 5Ctej lsdetsflsd .
1 1 0yYj ds060MIsOts 2014 <j oj<dd Hjdksd Bdlsd
BOLd©O d20 ftjlsfsmlsOoyd HO fj * Ooded MmdMmls),
Sted jdsdmOds $O0 MskOdS OBO dzjcts ftdo Olsdzj
By B?j hshOhGeGldddreStsc 0ddL Oyd " 0 0 dzd
LOHEY Old kEyjh<j ‘Oodtse MjChtte® ©OHJ C tsdak
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1T 10yj dzts OBOMIsOte 2014 <j dqd&dOd fsStcdo j daj
MdMmilsj &3d LORISjo O &z L dzOIsdzy ddzojMmlsdyd 4 O
sBjLBJ' Jds COOMsOteMEdd Mdmlsj ddsdz § tcj HMis
stesh Csod ©WOHO M dBstO & B Ot HJ ddddydsts t
Ctsted fls.

ldhj 5 CObOMsOLMSdd ttjWsteROBO & MEHdagshl dzO
f te s dz0 < d(ME h & Pdt &,2011)

) 50O E<d odLd & sOkOMswO® 2014 d ¢ j dO
shdetse ded SCtdeyjflsd sOlOMise® 2014 ddzlsj ¢ ted o dad
flsOdzH OteH &OMIsOe? O HO flsdsedh So0 dOUj O d

l Stej H BSH jtoded m @ tHj & OletD igfDaadd® MAps@IHO fip® Ote 2 0 1
HOdzOM ¢ j COlOMIsOteMCJ ffd fitistg @mpjdzdz Isoff ytizte af @dzdsLc@y dits
£ tOLddudlsdd Hicy Oo ORO.

) st d dzj SsddSts L OMskY? jddn Q@kofscgns dn
LOMIskzY? jdd mMdmisd &3d Mkz: WttOdykmtd, dad BOYSCd ¢
Bj " Oodded Boadrm MdMisj O Ct5°'d Mk My dO" ydh <
hdted “ 0 Jotetsy MiEc EZsdyOd@G LJ B OBO0 fdahmiss' d
MdMmisd &5, k& HizZ&EFBdME ML FBOSHlsd Jtedmiskzyd ddzd
Hi &zso 3O L j d3? § CstedMmisd ©WOL dduydlsd Mmdmisj &i3d .

40 MlsOdsoadhlkO 31 COLOMs®EO d tjedmsttoyd j ¢
COkOMsOEmMSd MdMmlsjdkd Ss°d Mj Cstdhlsj k Mo jlsl
fose dzj (5O0k@dsj <k §sltcjsl LO 37 COkOMsesd. [ O
ksdj hikts fj LO wjedmsteoyd b Cosamfifdsge dy € G
fosfhlsctdon] jHEEdyod 271 CO0kOMsOEMCO § Ottyj &zO.

%] Mmj LOC?kydlsd HO fj dO § skisdsd ds®0&ds €
BjL SBLd®BO d2O0 ©OL &S] Ek SOOMsOwmMSdd mdMhls.
di0" & Mmdzdydzj dslsdej d fokihit<j ftodddltny
Csdsf dzj S ded s 31 MdkkOyd  ©. ROCE Mk dskdod
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ei"d®d d dif zf Bs@EBBO Ro3dkdscts L OadMmdlsd tH
Cs'd M) Sstedmisd Odd d Msydf ©imar@n o @tclzh lso j d

v BCoadtlk [ Jj' EdOHBcdMOOHdzd cCcBH JISOO( 31 CC
2014. cetHddzi dLoth jdzj MEzOMEg bz A sH dif) 2 OdiA I ts G
ZOyddz ftedSOLdJoa OO 31 MmMdbkzoOyd ® O, ftcdS OL BB
odMmddemMCk ftoj HMIsOoO Iz, Efdim ftOea0O® d IsjtjlsO,
tsfydzets o dzj MisOlsdMmisd y¢ j f sHOIC j s GCOlOMmlsOteMmC
Eyd Moffst@jddts 40 L j BO° O dL t©OLdedr HJ dzso O Mo j |
dteBd  O.

tdLEdzlsOlsd sodn 0dzS j O Bsc kz fmd i tctsdzO< «
http://www.gdmc.nl/3DCadastres/participants/ts * d 4§ dz@de@L dd ddis | s8&zp Is
OHtj M4 [ OHdz] & to{FI5jointc@nmisgion 8 @t OWplskiddeGroup on

3D Cadastres2019). v OC BB J, ftejeodzjH d OdzOdzdL O tej L Iz dzk
FI G tOHdets'  dzj H jvargOo&ebohet al, 2061 ddit) tcOH d sdzad yd L C
C @Mdls Otc BsH oy Odzts(van Qddtérdnet al@HA)d da) BCodttk tSoeada to
dzOGc dzOM jdzgy Mk dzj € B L©Odg HUEE.d3f s hPls tc
dLHet dIsd MdzjHj<d LOSC? zyyd:

T v oaj<dded COLOMIsOtemMSdr MdMmMisj BO E Mo jlskz dzj
tcQo Pdztcj edMmlstctso Olsd k BCoadtelkz cteOddy® 27
slsjy000 tjedimbteOyd & d ftedCOLdo O dajffts
i 0ot kO dMitH ddd dL doOH daj € sddS

T v oj<dded OdS jlsdtcOdzdr L j 3O O g @ tsHnds s j
SHdtsd dzO dzO tjcedMmlstcOyd k£ ftesmistste® dMmY tsH
dzd d3OIs j ed A Piizdzetizd MOdz dzj S sd3 S tsdemistez ¢ yd *° 3.
LjdB OBO SO hists ‘)] sOdzOHO d ¢kMmsteOdd O |
00 O dz0 Af OL desds { tais fus gz Postefamez@p  d dzd
2011)

1T 10 Bhdzsoa 2 O0dzOdzd L § ©earfOpdte®netal, 20210 DOn.dztsc 5 4 d dzd
LOS?Eyjdes HO ded E “ jHdesds COlOMlsOmMS s5d3
HiWdddMOdzO® 31 fOteyj 20 d ©OCOs dOydde k4
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f to ts dz0 < O i@ A ls 3 ff dAOfiAsO I @Rl YyS s° HEC 2 d3j dals
d ftcOQodzgdd3 HBEC EZd3j dzlsd BO.

1T zbs fyj I©dud LGEteOHO, E oj<ddddii 0Ok @nls Otef
mMeédyd eHJ Mji LO MoOCd MftcOls ftodCOLE & ¢
fsHOyYyd dzi dBsck fos@BRfsdiOof FOdgird ¢ Ol O

1T vOCts' §, LOC? Eyos¢ “jJj HO My dzgj Byd Sk’ j ¢
CodRf dzj SMdedr 31 MdlkzOyd 0 k CtwcOlSd ot d3.
COHO " jJ drLoth jdzO dso O Odzf § SO.

10 tshmdtso 2 dztseo d = @Quist Qolstedone? &, 2044)z Isostds djdeg H O dzj
fsmists" d SCtdzfmi dzr & COCB IstejBO HO dqLGEd&ZjHO 3
"dHddemise j 2O ddzd i &ty MOMists Old tH odhj
dzj Ssdzd s L JdBBO? O EZteO' jdz L dzOYyo Odz dzOf tcj HOG L
fJjtedtsH dJ dzptzie ] lsip. v O¢ s, &z0 fted d3j to, dzy €4 L
s d dzO, 1 4 BOYS O, [ Odzj L d° O, ZzojHME O, v ted dzd H
dqdW stedzOyd "j dzO0 COlsOMlsOteMSddz f§ zOdztse d 3O. v O¢
stsfisOtcd ¢ Of tLHCdsCjls js5 L GtcOHOBO BB dd Etz@dr.L z dzls
BIM - Building Information ModH#ing) LO fslstej By Oy ktcdtcO" © B
COsOMIstc® dzj f sCtoj IsdztsMmisd .

l j<ddzO L jBO? 0O ded  j] filzdeddzO Hjts OdeS jIsj C5° ¢
COlsoOMmlstc® 2018. GtsHd dzj . VLG dzOo dzsfRdziMzd SHO SO § (e
sjhets ftwesyjdedlsd HO dzd <j Bdld dzgj Sts¢ dzOff toj Is
sddzO, | Oz O, Mo OMCO, AddmMcO, [ O OmM¢ O, -
Zo90O0 yottmMC O, wvtedddHOH  uvusBOGt BHGEtotteddzy Mk
£ COOmpsOm®Ld fsHOBOCO COB ° jHAdSE tSH 6 dzOs dzd
31 ¢ 0OlOfmistc® @EmnPosteronetiald2iif)ls d
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sOB d k oj<ddzd Hkzedm B d&OMISd, d&J' EZdzOtsHdzd
COOMlstc® ftcj HMIsO? O & 9 jtsBO BJlOdz yddzd dzOy |
HIsOdzH OtcHd Yt <00 k MdektodtsmMls d BGRSclkz<Oo O
Zoydd "lsts MO Hy ewr(fdlz di dg stsHj St Mmj st
fslstcj B ORO. v OCts' |, f stej H Lo Odzd ydzts bkfMmets' j d
ftcdro0O<jdzi Mlskud jJ t dBoHjtedzddz OMf jSIsdBO ¢ O
dZzO0 MOGcdzj HOO OF § fslstej BO d d2®d| d 3@  dkdeXlsod)frplsjteck
dzd f sCtoj sdzsmisd. w0 MsOdzso dh IsO 31 COBMMISteO dal
19152 MmlsOdzH OteH , | NSPI RE HtjEIsGo Pzef dzdiis@y off “ ¢
ftsH dzOLdotsds ACadas (Steedler20Mp tclap@ WBByOLdfHitcj ¢ dz
ZodH E HBMisdedkz<0O MlskzHd j AsOlsOMmlsOte 2014f.
2014/ dz©0 dOyYydodzOdzdzj €S OlsOMlsOteMcy MdMmisj i3y d
LO jHddyd. JidmMOdOd | EkdkzttscO LADM MlsOdzH OtcH C
s OC B disdets ] dzOe dzOMdisd d Mgt GEe fipsOuizy Otem @ |
HiWwWddedh k2 ttOLd OMmMfjcClsy fteosMmiststcdzedr § SHOIOSC O.
ftcjcodgj s dfMd tsodr MIsOdzH OtcH O.

2.3.1 LADM-1SO 19152 * = "~ " °

LADM je MMlsOdHOLH &j' kdzOuzs@tzi syl O dj H
sBd&zOMIs L jdi3? dh dzgj OHBJddzedMmlstcOyYd 4. (OLod  J dz
Of &zd S Oyd  ©6 d HO EBttLO dhif dzj @3 dzlsOyd &2 BHG
OHdBddzd MistcOYyd * J, O Mej LBBGE YBHEKLhC] BHEydo
Cdi3f sdajjdag’jd M dzj OHBJddMisteOyd §j kS Eykz z2<d ¢
LB dhisjd3s, d Jdzj Bjdalsy dL dzOiflemdhen duiglfvart 5o to!
Oosterom2013) JltejHod' O tjedMmlstceOyd & ftcOoa O d { tolkzy
COOMIsOtemC G mMd Mmisj &30. s Ols Ok DM fmChyls O fizd O ts g &3
ftei HMisO0?> O ftesmiststedzlz sfmdztsoe Iz dz0\y d 5 dz0O dzdzj d
fsHOlOC 0.
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dlsOdzH OtcH f ez O OfMscOCIsOdz, Ctdeyd flszO0OdzOdz d3tst
(*EHnJ d stec OdzdL Oyd " §) , ts ) dzts & dzd OH d3d dzd Mls te !
SHeBSo StelEWOdzd fj C ©O) d dzj { sCtejIsdesmisd (§f Oty dz
EC?Eyk  E<d {§tHC d&zOME LO ftjdijte d HwdsoOLdo
(Lemmen et al, 2015 I1SO, 2012) ¢ dzd O dzzflstclz * § ts fndzts o dzj ¢ dzO
MisOdzH OteH O.

class Basio classes of LADM/

LA_Party

LA_RRR

LA_BAUnit

¢, |

LA_Spatial Unit

ddzd QD: [ Mdese dzgj € zOMJj (LeAmeviet|]REEH OtcH O

' 41s0? ded " d f ted ¢ GudzdRad® MO m O ISUMI] wap® 06 tc O diz30.

Lo _Spatial Soure
LA _Legml Space Mebwok
LA_Lecpl SpaceBuldinglinit L8 _Spati=lUnitGroup
LA_Sowros
Lo,_Groopkarty v
ﬁl LA _5ipaatial Uit LA,_Bouncaryfa ceString
L0 _ParyMercber | _ _
LA_A.drri i strati ve Sounse —‘
L0 _Party I LA _Lewel
L 5_RRR = L Peirt
% Cﬁ Lo _Ro it
|| L& Resriction Li,_Rezpansiti lity - e

T

La_Right

Lo_Motgmge

Hd&d @B UML Hd' OC©0d (Lernteivet ag20d5) dzO

25



[ 4 B8 WML OctcOBO St d Mj tHdshd dOd MisteOdS | (
dd2® . | ZO0odO ¢ dzomMo ' j CdzOMmMO LA_Party d
oSt  d d sSfydsdd ftedHteky j 20 ¢ &zOMO LA_P
stecOdzgdL Oyd 0 St5° O dqBO bkizsckz E IkttOdhoCyd"  d.

sfhisdd®, HiKy0e0 ddzd yttSeojdzO LO jHddyO. LA_F
d dHjdsdWd¢tse Ogd St {f g BrifdascatZiny)

rEssds Bts' sd3 dz0O UML Oidg j 6c €GB i tcedEsd dz
OH 3d dzd M lswed@yYD  d MOMBs  d Mmj ©H CdzOMj L O
SEEOddUj 0 EkS?kykz bk<d fttdfOHO k<] f s5HC dzC
OHRJdzd MistcOIsdo dzgz * jHdded ylz.

its UML Hd OcttOdRO Cts' d My totf i€ @t Pdlz dz@zOdzjsifiEs B s
fedf OHO E<dd3 ¢ zOMOKRO L O ufdwfdBOL \dJ e taly] dedztstint
®Bsyd Bdbd fttjHMisOs? j dzO OOt BPURE ( HfxmdEd j
dzddzd " © (ddzd odhj dddd ©), it f¢sothd
i tc s f)l§livrn@@net al,2015) 8O0 MisOdseo dhIsO 31 CO0lOMISLO
Cs'" & ftejHod' © LADM MmMlsOdzH OteH, HO Mj fHsmisstec
fefmisstelz, Is°. COt ‘jHddmlse jdzj LOftej Bdddsj O tets
37 COOMstc® dzj fsCtef sdetsmis( . To je HjjWddad MmC
HiWwddedhk LADM (ligierfedzet @lc2015)3s H | “d HJWdded M Odats
fslstcj Bdats thisckz<dlsd MmBic®dHs d daHtdifiCOoe® O QPls Of tc
ftosmMbickz tcOLots”™ 31 COLOMO.

v € o d tglemmee@et &,2015)HOIs " jJ] fHtojeodzjH d&slsde Oyd "  J
MisOdzH Ot H O, COs d LORrlj90O d yd?joa0 LO ©OL
HiWddedmMOded MdzjHj<d yd? jeosd LADM flsOdzH OtcH O:

T vmMfsMs©e? O LO jHddy¢y dlstsdztsed j. Jofts
¢ Eyjdedrn s ®j MEsdOwzPpgO, df gHilstcOy do Oy O,
Lyd3?d Odzd d dLd3j ' 2 ©OLddudlsda L j BO? O;

T 1 sHteh CO wOLoats & MWilke jtemMCdr Ofdzds Oyd O 1
fsmMjBdes RBSHjEZO f SHOISOCO SOt dzO Bdlsdzed * j @

T { ZOSCh 090 ] wWOLBId d ftjbkLddBBOC ] COlsOMIsOtk
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1 1 sHEGhCO LO EZftcOa? O] CoOdzdlsjlssds f sHOISOSC C
HOBO EZYftslstcjBO MIsOdzZH OtcHO HBYHteddesMd dLBj GC
fsHOKOCO Ct°'d My Ykeo O k& k tOLdJydsdd tte
HEf 2O j §B5HOOS O.

IsfmMsts" d dzdL JMOEBOADIPWOMBOdzH OtcHO E Ctdsj C sk
10" udh<yg Mk Ikt dhlsteO}do OO Cts° O My S H dzts
fesmMsts” j<dma COLOMISOMSEdn MdMlsj 30 E §ttOo yk

mis O dzH QReludeidgl,2014 Griffith-Charles and Edward2014 Budisusanteet al,

2013) s OC ' J, f smists® J d dMmlstcOydo OO ¢ 0 M,
COOmMlsOmMScda MdMmisj B3O, BO9j d COlsOMmistetsdy L

Is s 5 dz¥iegiet af,2017; Zulkifli et al,201%).

232)3/ pw888 ‘-~ om0

-

[j' zd@®BsBtee OdzgdL Oyd * O -U G Of ldf GedprH AnidsHOp L° @Y ddz@z 9 j <
ddzmlsdlskzyd 2 L O tOL o ts'h iides@dm OfiefcddiclizMYs G 1 ¢ to d
sjrdesdzsed " j] d Mdektodesmisd RtcOdzgj, HEts 5?5 tod e
lsdyo 0 k Mmeadd OMmEj MOHBRO ° Hte lz kices DUafd O d | § O
sB " Q9? jdzs 21982 MmMlsOdzgH OI8O, 2011 §tcOlsj<dr HEE EZABI

) sflsts d fsmjeds WstddicOdl SSQ/ATHR UL §f 1.8 s&H B Y 5
flsOdzH OtcHj bk B dzOMsd HIcdlOkddr ¢jsctwoOW s dn
¢ 0o dzdj Ui’ HO EMfsmlsOsj MsekSlkdeodd Mmjls fls
dzd 5 0o 0BO Ct'd Mk HdwjSlsdts dod ddendtsj Sl
O | JISOME 2112019). wlsOdzHOteHd St°j o0 Cwdidlsjls
Bios' jod 5O MIO©S Isedg@ b1 9XXX. wdzjHj<d MsOdmH Ot
sotseE IsjRddustse Coidlsjlso:

1ISO19101-t6 j W j to j dzls dzd Bt H j dz,

1ISO 19103-C s dzy j f s Odzdz® 1 j RO,

1ISO 19104-Is j ts i3 dzs cdzts 6  © O,

ISO 19105-Z ) O ¢ dzOM j detsfyls d Isj Misd .o j,

= =2 =2 =1
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=4 =/ =4 4 A4 -4 A5 -5 A4 -5 -5 -5 -5 -5 A A5 -4 A A5 -4 A -4 -4 -5 -5 -4 -5 -4 A2 A -2

1ISO 19106-f tets ¥ d dzd ,

1ISO 19107-f ets s stedz® " j RO,

SO 19108-9 t6 § d3j dzC © h j oBO,

ISO 19109-f tOo d dzO L O Of dzd C Olsdo dzz h j ¢z,

ISO 19110-3j ssHtsdzsed " © L O COlOdsedL Oyd & Wk dz
ISO19111-f tetsfiststedzats toj W jtoj dzydte O §j fklsjd3 Ctststel
ISO 19112-f tetsfiststedzats toj W j toj dzydte O §j fklsj d&3 64 56t
1ISO 19115 Bj s@PEJ,

ISO 19116-f sL dydtsdzdtcOF j ,

ISO 19117-fnd d3B s dzd ,

ISO 19118-h W tetso OF | ,

1ISO 19119-) j teo d i d ,

1ISO 19120- % Iz dz€ y d ts dzO czdzd fyls O dzh Ote H |

1ISO 19121- 6 Ofyls j e S d § sHOYCJ,
ISO19122-C o OdzdW S Oyd " © d Mjtelsd¥deOyd 0 tsmse -
ISO19123-C sdzyj f sz2OdzdzO " jBBO L O ftetsfisstcdzy § Ot
ISO19125-f ted Misky * jHdtsMIsOodzdds § sH OYyd 3O,
1ISO19126-t6 j ydzd yd d tjcecdfmlsted ft° Bse O,
ISO19127-¢ j sH j sMSd tej cdMmlsOts,

ISO19128-9 j B RO§ Mmjteo jte ddzglsj el j M,
ISO19129-sC o dtc L O tOfmlsj tedikQ@Qu@, f sHOLSC] €t
ISO19130-¢  sf sL JydsdzdteO¢ j ttOMlsjtemMCdr f§ sHOISO!
ISO19131- it j ydW dS Oyd O ftosMmiststedzdr § SHOISOC O ¢
1ISO19132-Mj teo dfnd B OL qteOdzd &zO dzsC Oyd d,
ISO19135-f tesyj HEZtej L O tejedMmlsteOyd k& ftoj HdZj IsO,
ISO 19136- GML - Geography Markup Language,

ISO19137-sfdzeso dzd ftosWddz L O ftesmiststedzz h j Blz,
ISO 19139- 34 Is Off s Bfydzj d&3j dels ©Oyd*  © XML h j d3d ,
ISO19141-h j BO L O fsCtejlsdzi s Ooj,

ISO 19142- Web Feature Service,

ISO 19143-% d dzlste J e O § ,
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ISO 19144-nd Mls § &3 € dgOdW d < Oyd"

ISO19145-tc j c dMisOte ftej HMsOO? OC O EjBctOYMC ] Is¢
ISO 19146-crossd o ma i n tej ydzd € ,

ISO 19147-Istc O dzipW j t6 Yo tstetse d,

ISO 19148-dzd dzj Otedzts toj W j ted dzydte O | ,

ISO 19149- GeoREL,

ISO19150-s dzls s dzs e d * O,

ISO 19152- LADM (Land Administration Domain Model),

ISO 19153- Geospatial Digital Rights Management Reference Model,

ISO 19154-neo j sBkzrn 9o Olsdzed " Ooded §twdmlsizy,
ISO19155-dH j dgsd W d € Olstste d3i Mis O,

ISO 19156-f s BOIt.OF O d d&jtej s O,

ISO19157-C o Odzd s jIs §f sH O OC O,

ISO19158-sB jLBj' doaOY ] Co0Odzdls @0 fMdzOBH,j 8O O t
ISO19159-C OdzdBtcOyYyd " © d 90dzdHOYyd 0 tOMIsj teMS d-
ISO 19160-OH 6 j dzed Mmdmlisj d3,

ISO19161-6 j SH jIsME s tjWjtjdydeco® j,

ISO 19162- WKT (Well-known text) representation,

ISO19163-MOH Y O dzj St cdzj dzsj w©WOMISjteMSdn St
1ISO 19165-yk® 9§ HdEdlsOdzdzdr fSHOOCO d &jlsOf SH(
ISO 19166-C sdzy j f sz Odzdets dz@f ¢tc G S, dL Bl M

ISO 19167-f ted d&3d dzO@ * Qo dzse ftodMiszf O ddzWW stedBOYd * ¢

=4 =2 4 A4 4 A4 A5 -4 -4 -5 -4 -5 -5 -4 A -4 -4 A -4 A2 A -2

li<d Hitt MOdZHOtGHO dL e MmMjted j dzaj BHdetsMoO
dzj { sCtoj Isdetsfilsd, Odzd fp BBLJeSR dO Iss HO 37

" dHOd Mdztsy jdz MdMmisj &3 MO feshisstedzdd3 § sHOYd BO
MisOdzH @®H jB d i3 ‘d ,d&3j dslsi@yydoo OF j d Cstedh <j*<j
dzj  sCtojIsdesfisd Bddzs EMmf jhdets, JCtsdesdzdydes d teC
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"yt fr—

233 OGC ' " -

OGC (Open Geospatial Consortium) Cd d3d "'z daC
MisOdzH OtcHdL Oyd " &2 S5 0 ° j OfGCL (RidideGstEdg@ ° OB tc s
odhj tMzGEHEHO] yddz o zOHddzi BteeOdzdL Oyd "  J,
dzj o ZOH ddzj BtecOdzdL Oyd j, O OHj BMLlO dgo@idsidfls z
iz nj§ W Jds(dafPideld] itsishf Zdzts Mz Wshiskzfdd d BJ MY dczO
OGC MmlsOdzH OtcH dtc tff & € fiptf p VIS @B sHts d3jj dz@j tSHAZON © B 1

B3tsH j dzO, f O3 sdzed~ CGCtOHBO O (Jjdcdz. E©@BErt citi
2019)

) sflss  d odhj GH §J Hjdinkd @D Pips Gtze Rom o j Mis
9 J L Y hf@ 24 ORISH jdazEd @O ddg Is jE Qadsii deted C @3 d o OF
COkOMsOEMS:dr §SHOKOSO

3D Tiles

3dP(3D Portrayal Service)
ARML2.0 (Augmented Reality Markup Language)
Catalogue Service

CityGML

Coordinate Transformation

GeoAPI

GML (Geography Markup Language
i3s (Indexed 3D Scene Layers)
IndoorGML

KML (Keyhole Markup Language)
LandInfra/InfraGML

LAS

Location Services (OpenLS)

Simple Features CORBA

Simple Features OLE/COM

Simple Features SQL

=4 =/ 4 A4 -4 A4 A5 -4 -5 -5 -5 A2 -5 -4 A5 -4 A2 -

Styled Layer Descriptor
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Symbology Encoding

1
1 Web Feature Service
1 Web Map Sevice

1

Web Processing Service

1 sd3OtcO° E<d dL Csdzlsi $MisO 37 COOMistc® dzj t
MisOdzH OteH ] SOt hssCB]JCistirGME OO KIMLMSE d&ZzOH M Is
3r fissHj ZzOCitgGVL H S@ OB fdsd dzed " § dzOyddzij sfdMmO 37

Mk MOMIsOedzd HJB CEOHtSO O Is” . LGOHO, dBsfistse
BOod BSH jzdzazits@Off gidftSo O LB ‘ffjkidsta® B j] dz0ea de Oyd - j .

234).30)2% ~ -~

INSPIRE (N frastructure foiSPatial InfoRmation inEu r o p e ) B dftdySCtdsjddalz dzO
tcOLoaddzO d EkEMmets ddzO [otsfMC O Edd © 2007.
Yazoded yoo d fted ¢’ MNGRIRE[2807)H toy @9 OHBP ydzOdzd y J
sBOo jL(d HO dJdd&3f dzd d3d dzlsd e O Iz HdJtj SIsdoe kz sts¢ ts
ddeW adiAflds Etc© 6 j sftesMisstedzd s §f sSHOOC O.

vV BCodtkz Odz MO HJdW] SIsdeoj oMmiss  § HJIWJddMmC
Bk TdBEO0 d ACOOfsOLMBYy d @RIz judtijoydd dA OQE O
f SHOISOC O (INSPIRE BOB3PHjJW d dzd M j sMdztse dzj § te@.W d dzj 2 g
27 LGtcOH J§ EC?Eyk" & tOL dzdydlsy CGJBd3d Isted " MC J
ftosmMissclz. ltotsWddzd 37 LGtOHO MOHt)yj dMmisd MmJ
Odzd dBtcelkz<OoO ' E d cjtdiRiilted MSCE fHtjHMsOs Iz
HJ IsO? dddDislegvels of detd)  d3tf dzj d3d dzZls J e Oeg® k& Ci t y GML

Il stejH tdsedzddr ftosWddzO 21 d 31 LGEtOHO {ftsfls
3 LGwOH]. Jltwshdtejdd ftesWddz LO 21 LGEtwOH
st dzse fesWddzO LO 21 LGEtOH . ltshdtej®j My
hIss Mk BOjted Odz StdmlstczSyd 4, L o0OdedydzO #{ s¢
oSHBad®BO, Odzd d fteojLOdtsmMls MO Httzedds § sSHOYC
ltiesWddz LO 317 LGEGtOH] MOHtyd ftwtshdtey “j 2 odH
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tcOL dzd ydIsd 3z dzd dntisd[dzO [ +o jsIs O tddsh dtcj ¢ sBsdlz< 0o C
ojdzdi e Btts° " O HJIO? O d HjEZoaO LEtOHO COf
FzzlstcOh ¢ d twWOMftstejH FtosmMiststed O, ©OLdJuyudlsy Is.
dlsH. vsO0C " |, E tsCodtk f(totsh dqtoj ditsic  tctyd d dzO
Md BOdzsdyué¢d 1 sHOYd St°d M dzOdzOL (INSRIREf tetsh d te J «
2013)

4 SBLdBLEE dO ks HO <j 35 COkOMsOL dzj f s5Stejls
Hjdkse O dOydsdzOdzdzj ddz¥ tOMsekSlskte] ¢j i tesmlsst
sBLdte d | NSPIRE HdtjSlkdok ftoddzdCtd ©OLOE"
dzj f sCStoj Isdetsfmisd . Jots HwsMmjBdets 90O3d LO Htey 0o
ftedC?”Eyjdzgy Htey Oo .

2 2

’ . Ie , ,
2 X v n Ve Lk S’ oy oy 11 ] -~
4 0]
AY -

V Zotsw@psCIststemC | HdMmJ tclsl@)y d g " (j fidsse dZOp > H O
HEMOHOMN Cdds dMistcO)} Joa O dBO dzO" 9 dhj GBteO' j dz
VftcOots LBtsG Isj yd¢ jdedyd . E dzOMmls©e Sk ° j H (
tOL O & Wt 0MfsShlfelz IsjrnddySdcehidnfis§ 8O S
LO tcOL o ts° {f3tgsBldR)jlsdeiidsfic@ M zOHdhIsj O d fteds OL
f sHOkOC 0.

> s 2 s s s ’ ’
211~n I T -2 . ~ o~ W . Ve ] I e

-

v dMmis tc O fSther@nhdSalzman2003)OkIststed Mk ftoj Hdzsy ddzd Iste
Is * . stcd otefMmils] &BBHJEZO LO ttOLet”™ 315 COLOMicO
~ndBtcdHdzd BSHjdz d ftskflkzdd 31 ¢0lsOMisOts.

1 sOlOMsOE MO 3t Hije@BROO dzO° * j HdasMls 0o

d &3 dzj g delsOyq ' § Cois ONbifEisdzjidgls 0o ° © ° j HdesMls
fosh dtej ) bwOHdydsdOdkddrs 21 $O0kOfMkOEnS d

BsH j dzd B3O S tsdi3f dzj S E B BEOEPYUdS@EOdzded €
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f ZOdzso d  HOWAS eds@ndd Odg® tHte) ' j des’ &z Oy(d
Codif dzj CMdz0 34 d i€ apgfs'dl.h § ©OCs hilss Mmj
8SBOo jhlsj 0 HO dO dks¢Oyd' d §smss d ¢ sy
jCMmisjteded 31 dBsHjdz S5°'d HEHOLMS ftojHMSO:
mMdlszOyd &

T mdBtedHdzdC @isHNldAs MOdZ dzOL do wHjWwddzdhj Hte HT
31 fedmszfo. 1ltddydyf fMj LOMdde® &O ktdj
ftedCOLdoO ) £ XHHOof¥HgheEszoPdd] twjcdhstl
5B jEtsY kg sMsOo? 0 ojL 0 dLd&j'k 2y §0Otyy
fkh lsdstedj LB j3[ df 6gS OLOdRE “ fH§ OBOR s  ©Oo dzg
HO? j 944 LO 27 f Gstesfy gzbiziz © “C O B s de@sdBdzdf dyg)
$O0kOmMbOtMEdd MdMmisj i3d B3O

1 1 sbfkdd 31 (SQYHEFHODE O Lo sdgs §c¢ fIstsdpl difsls C
tjedmlstese OF O (w®OB,0 dn j3[Mif tfidksS 2§ dd f o6
foteyfdrj i MmMj HiWdddhbkz CO& H[jdElf< 08P i
tjedmlseOoyd 0 31 (000 dz® Hj dzso dBO § sl
jdZsdlsjlsj d ddMmkz oj2PdAfOKE®] tjsOH dyd s dzO dzdzj

o~ T 2 y - - . v 7 y 7 c 0y T A o 2 [OREENN
2.4.2 -~ o
. N

-

V ftjsicH @AY cd k@S0 Otz Mk flstd)ls it O ©OL » tsf
31 COkOMbie®f ids &Hokse fHcdisEdgisse M LOC? Eky
HO Mk 35y COkOMkOEMSd osHjdkd HOM 2F CGdf d
COlOMsOLEMSdn dsHjd&O d HO dsck ©jLbEkdsdeolsd
fsHOOS 0.

v d Mmls tc O §Sthter@hdizvan Oosterra002)dzO ¢ dzOh j dets ] HO f sdzOL ¢
M ZOHdhIsj ] d BHty 000 ] 31 (Ob@ips@isizicdZd { t
BOL) (E5@OBP@O IsO° dOydd dBts)yj cOttOdzlstso Olsd
f tetsfls Sde@Etsf  Mded = Isj € Mis iz Odgdzdor ufdts j ASTQLO * § o j t
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LO COkOMsOLmMS] §oHOC] M BeLdESd d&O I HO
flso Otz FOOMNY EswOdEOLOdEBsaOETs | dzls dzsfls

t d ZOydtsdzj] BOL j tutero@is GzC G to(tsRndiBszIe & JO daff OH Ols €
sBjLBJ ' &'k Cdrtsekz CtsdzL dMis§ dzlsdztsmls Misted ¢ Is dz
Consistency, | sol ati on, O &msd dz@laf ‘ajp i ltcij tda®Oyy d tf
f sHOOS O, COts hIlss Mk Postgres/ Post GI S, Mi c
ftosmMisstEdz) | S sHOSOCO d fteshmiststcdzl WEzdC yd -  J
fcHOf'jEZlsdd, §oHhCO L O Hfftcs@aeddy jtssB8fL | fo'tsinls@
sj ¢ E f tsmdzfSehonjet ah BOYNZj Or acl e ° j fsyjohd tsH
sBjLBJHdB 31 ftoshMsstedp BdJfssgHzOQreOOd] His
dzd dzd *© O, f sdzd ¢ 5 dz0O, fPoosie "Gl Sd sPEdzd d Iif sde@ ) O9 O
fsHOIOCO COB hists Mk OY<¢j, dddd Jj, ftethd,

SOHO " | tjy B IstsiPkzghegnjgrndZiadsnsig 26§@0 o SH j

HA coigiipssQuf sH @sPEB J LB YZEORZ] d BHEKGY OO j 37 Is
BSHjW® L dzOyd HO " dsfrsHdts HO?j] ttOLed OF
fsedzj HE SCtdif dzj SMmded " g~ 37 sdftsoe © ftsHOIOC O,
sBjLBjHJdz] ®BHttY 0o 0] o@OOHfBijcfisH OB G &) &M ded
31 sdf se O f sHOKOC O d, flststfoty dsiist d A8 jBBH HAUAG
WEdeS ydtsdzOdzdzsmisd L O OdzOdzd L Iz, Ctsdzo j st O J
shdtcez toatscO® By Mj LOSC?EZydlksd HO L O MOHO
Cts’ Ostzz dgtshisd L OHBoats? O ® Mej LOrRIsjoej 315 C0OIsO

1 stejH toj dzOyd sdzd,ntf sSENBUSO | §f fH ONsOCEE@EL § O j BPsY O
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ESRI Classes::Object
+OBJECTID : esriFieldTypeOID

ESRI Classes::Feature
+Shape : esriFieldTypeGeometry

Katastarski plan:Parcela K TP Katastarski plan:DeoParcele
{GeometryType = esriGeometryPolygon} i planStarrbemZgrm {GeometryType = esriGeometryPolygon}
-BrParc : esriFieldTypelnteger sheankolecenja - esifieldTypelitegers 1 -BrParc : esriFieldTypelnteger
-PodbrParc : esriFieldTypeinteger -PodbrParc : esriFieldTypeinteger
-Status : dSTATUS =0 \[/— -BrDelaParc : esriFieldTypelnteger
-Povrsina : esriFieldTypelnteger - - => «SubtypeField» -NacinKoriscenja : esriFieldTypelnteger
-OznakaY : esriFieldTypeDouble Katastarski plan:: PoslovnaZgrada -Spratnost : esriFieldTypeString
-OznakaX : esriFieldTypeDouble -NacinKoriscenja : esriFieldTypelinteger = 2 -StatusObjekta : dSSTATUS_OBJEKTA =0
-OznakaAzimut : esriFieldTypeDouble -Povrsina : esriFieldTypelnteger
-OznakaRazmera : esriFieldTypelnteger -OpisObjekta : esriFieldTypeString
\/ -OznakaY : esriFieldTypeDouble
S -OznakaX : esriFieldTypeDouble
Kmmw ple"‘ stnnbenoPoslavaQrada -OznakaRazmera : esriFieldTypelnteger
Katastarski plan:Ko -NacinKoriscenja : esriFieldTypelnteger = 3
{GeometryType = esriGeometryPolygon}
-NazivKo : esriFieldTypeString
-MaticniBrojKo : esriFieldTypelnteger : \l/ \J/
-Povrsina : esriFieldTypelinteger Katastarski plan::JavnaZgrada Katastarski plan::NerazvrstanObjekat
-NacinKoriscenja : esriFieldTypelnteger = 4 -NacinKoriscenja : esriFieldTypelnteger = 7
Katastarski plan::PrivredniObjekat Katastarski plan:OstaliDeloviParcele
-NacinKoriscenja : esriFieldTypelnteger = 5 -NacinKoriscenja : esriFieldTypelnteger = 8

Katastarski plan::PomocnaZgrada
-NacinKoriscenja : esriFieldTypelnteger = 6

B8O it UMUOHRO HJECGEOmEBENCHE df Qd@H dasfd dzO@ o teh d dzm ¢
fsHOlOSC O
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ESRI Classes::Object
+OBJECTID : esriFieldTypeOID

7N

ESRI Classes::Feature
+Shape : esriFieldTypeGeometry
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fesdO<d dzj SEdkzdSts ftoddsjcO *
Ctsdsj Mj dzOOLj € tdf
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Parcele

maticniBrojKO : Number
osnovniBrojParcele : Number
podbrojParcele : Number
brojDelaParcele : Number
brojPlana : Number
brojSkice : Number
brojManuala : Number
sifrakulture : Number

hektari : Number

ar : Number

metri : Number
sifraUlicePotesa : Number
brojListaNepokretnosti : Number
bonitet : Number

Objekti

Korisnici

v OB J dzj
d dzls § ¢ tc O dzdzd
f Oty czOBO,

maticniBrojKO : Number
brojListaNepokretnosti: Number
sifraLica : Number

prezime : String

maticniBrojKO : Number
osnovniBrojParcele : Number
podbrojParcele : Number
brojObjekta : Number
brojEtazaPodZemljom : Number
brojEtazaUPrizemlju : Number
brojEtazalznadZemlje : Number
brojEtazaUPotkroviju : Number
oznakaZaPosebniDeo : Number
nacinKoriscenja : Number
opisObjekta : String
spratPosebnogDela : Number
brojPosebnogDela : Number
struktura : Number

povrsina : Number

!meOca : String sifraLica : Number

ime :'Stnng ) . prezime : String
devojackoPrezime : String devojackoPrezime : String
mgsto : Sﬁring ime : String

ullca : String vrstaPrava : Number

broj : Number obimPrava : Number

uzbroj : String
vrstaPrava : Number
obimPrava : Number
vrstaSvojine : Number
brojilac : Number
imenilac : Number
obveznik : Number

vrstaSvojine : Number
brojilac : Number
imenilac : Number
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ESRI Classes::Feature

+Shape : esriFieldTypeGeometry
-ID : esriFieldTypelnteger

aN

[

VodovodnaMreza::.L_PRIKLJUCAK_VM
{GeometryType = esriGeometryPolyline}

«SubtypeField» -TIP : esriFieldTypelnteger = 1
-TKKOD : esriFieldTypeString

-HIJERARHIJA : dHIJERARHIJA

-POLOZAJ : dPOLOZAJ

-ZONA : dZONA

-MATERIJAL : dMATERIJAL

-DIMENZIJE : dDIMENZIJE

-SIRINA : esriFieldTypelnteger

-VISINA : esriFieldTypelnteger

-POREKLO : dPOREKLO

VodovodnaMreza::L_ VOD_VM
{GeometryType = esriGeometryPolyline}

«SubtypeField» -TIP : esriFieldTypelnteger = 1
~-TKKOD : esriFieldTypeString
-HIJERARHIJA : dHIJERARHIJA
-POLOZAJ : dPOLOZAJ

-ZONA : dZONA

-MATERIJAL : dMATERIJAL
-DIMENZIJE : dDIMENZIJE
-SIRINA : esriFieldTypelnteger
-VISINA : esriFieldTypelnteger
-OPIS : esriFieldTypeString
-POREKLO : dPOREKLO

VodovodnaMreza::P_OBJEKTI_VM
{GeometryType = esriGeometryPolygon}

VodovodnaMreza::P_OKNO_VM
{GeomelryType = esriGeometryPolygon}

VodovodnaMreza::P_VOD_VM
{GeometryType = esriGeometryPolygon}

«SubtypeField» -TIP : esriFieldTypelnteger = 3
-TKKOD : esriFieldTypeString

-POLOZAJ : dPOLOZAJ

-OPIS : esriFieldTypeString

-SKICA : esriFieldTypeString

|

«SubtypeField» -TIP : esriFieldTypelnteger = 1
-TKKOD : esriFieldTypeString
-KOTA_POKOPCA : esriFieldTypeDouble
-KOTA_VODA : esriFieldTypeDouble
-KOTA_DNA_OKNA : esriFieldTypeDouble
-POKLOPAC : dPOKLOPAC

-OPIS : esriFieldTypeString

-SKICA : esriFieldTypeString

«SubtypeField» -TIP : esriFieldTypelnteger = 1
-TKKOD : esriFieldTypeString
-HIJERARHIJA : dHIJERARHIJA
-POLOZAJ : dPOLOZAJ

-ZONA : dZONA

-MATERIJAL : dMATERIJAL
-DIMENZIJE : dDIMENZIJE
-SIRINA : esriFieldTypelnteger
-VISINA : esriFieldTypelnteger
-OPIS : esriFieldTypeString
-POREKLO : dPOREKLO

1

VodovodnaMreza::T_OBJEKTI_VM
{GeometryType = esriGeometryPoint}

VodovodnaMreza::T_UREDJAJI_VM
{GeometryType = esriGeometryPoint}

VodovodnaMreza::T_OKNO_VM
{GeometryType = esriGeometryPoint}

«SubtypeField» -TIP : esriFieldTypelnteger = 1
-TKKOD : esriFieldTypeString
-KOTA_TERENA : esriFieldTypeDouble
-KOTA_VODA : esriFieldTypeDouble

-SKICA : esriFieldTypeString

-METODA : dMETODA

-IZVOR : dIZVOR

-EPOHA : esriFieldTypelnteger

-RAZMERA : dRAZMERA

———————————————

«SubtypeField» -TIP : esriFieldTypelnteger = 1
-TKKOD : esriFieldTypeString
-AZIMUT_SIMBOLA : esriFieldTypeDouble
-KOTA_TERENA : esriFieldTypeDouble
-KOTA_VODA : esriFieldTypeDouble

-SKICA : esriFieldTypeString

-METODA : dMETODA

-1ZVOR : diZVOR

-EPOHA : esriFieldTypelnteger

-RAZMERA : dRAZMERA

«SubtypeField» -TIP : esriFieldTypelnteger = 5
-TKKOD : esriFieldTypeString
-AZIMUT_SIMBOLA : esriFieldTypeDouble
-KOTA_POKLOPCA : esriFieldTypeDouble
-KOTA_VODA : esriFieldTypeDouble
-KOTA_DNA_OKNA : esriFieldTypeDouble
-OPIS : esriFieldTypeString

-SKICA : esriFieldTypeString

-METODA : dMETODA

-1ZVOR : dIZVOR

-EPOHA : esriFieldTypelnteger
-RAZMERA : dRAZMERA

VodovodnaMreza::T_HIDRANT_VM
{GeometryType = esriGeometryPoint}

VodovodnaMreza::T_PIKIR_VM
{GeometryType = esriGeometryPoint}

1
VodovodnaMreza::T_REDUKCIJA VM
{GeometryType = esriGeometryPoint}

-TKKOD : esriFieldTypeString
-ZATVARAC : dZATVARAC
-AZIMUT_SIMBOLA : esriFieldTypeDouble
-KOTA_TERENA : esriFieldTypeDouble
-KOTA_VODA : esriFieldTypeDouble
-POLOZAJ : dPOLOZAJ

-SKICA : esriFieldTypeString
-METODA : dMETODA

-1ZVOR : dIZVOR

-EPOHA : esriField Typelnteger
-RAZMERA : dRAZMERA

¢ dzd S.0:

«SubtypeField» -TIP : esriFieldTypelnteger = 1
-TKKOD : esriFieldTypeString
-KOTA_TERENA : esriFieldTypeDouble
-KOTA_VODA : esriFieldTypeDouble

-SKICA : esriFieldTypeString

-METODA : dMETODA

-1ZVOR : dIZVOR

-EPOHA : esriFieldTypelnteger

-RAZMERA : dRAZMERA

-TKKOD : esriFieldTypeString
-AZIMUT_SIMBOLA : esriFieldTypeDouble
-KOTA_TERENA : esriFieldTypeDouble
-KOTA_VODA : esriFieldTypeDouble
-DOVOD_DO : dDIMENZIJE
-ODVOD_OD : dDIMENZIJE

-SKICA : esriFieldTypeString
-METODA : dMETODA

-IZVOR : dIZVOR

-EPOHA : esriFieldTypelnteger
-RAZMERA : dRAZMERA
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