GEODETIC SURVEY OF URBAN AREA IN PROCESS OF LAND
CONSOLIDATION CASE STUDY: CADASTRAL MUNICIPALITY OF
SASINCI
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Summary: This paper deals with
geodetic surveying and realization of
digital cadastral plan of urban area in
process of land consolidation. The main
aim of this paper is to emphasize the
significance of geodetic work, land
consolidation and landscaping. The
basic goal of research is to analyze the
geodetic work on survezingof urban
area restoration in the process of land
consolidation on the base of cadastral
municipality of Sasinci.
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1. INTRODUCTION

Land consolidation is the significant
method for rural development across
the Europe more than a century [1], [2],
(3], [4].

Land consolidation is a process of
grouping of agricultural parcels as well
as redistribution of their ownership with
main goal of forming new parcels with
bigger dimensions as more regular
shape. In other words the Iland
consolidation is agricultural method
resulting by agricultural parcels which,

! Miroslav Mirkovié, mirkovickika@mts.rs
2 Milan Trifkovi¢, milantri@eunet.rs

3 Miroslav Kuburi¢, mkuburic@gf.uns.ac.rs
4 Milan Kekanovié, kekec@gf.uns.ac.rs

UDK: 528.46
DOI: 10.14415/zbornik GFS40.04
CC-BY-SA 4.0 license

Pe3ume: Y oBom pagy obpaheHa je
TemMa CHUMawa W uspage AurutTanHor
KaTtactapckor nnaHa  rpaheBuHCKor
peoHa y nocTynky komacauuje. Lurb
paja jecte aa ce CTekHe yBuA Yy 3Ha4aj
N3BPLUEHNX pagoBa " 3HaYaj
KomMacauuje 3emrbuwTa U ypehewa
3eMrbuHe Teputopuje. OCHOBHU UWIb
ucTpaxuBama jecTe aHanu3a pagosa
Ha o6HoBM npemepa rpaheBuHCKOr
peoHa y NOCTyMKy  Komacauuje
3emMrbUuLITa, Ha MpUMepy KatacTapcke
onwTunHe WawmnHuw.

KmbyyHe peun: komacauuja, obHoBa
npemepa, katactapcko — Tonorpadcku
nnaH

1. YBO[

Komacauuja 3emrbuwta, Beh Buwe opf
jenHor Beka LLUMPOM Espone,
npeacTaerba Beoma BaXaH
WHCTPYMEHT pyparnHor passoja [1], [2],
(3], [4].

Komacauuja 3emrbuwita npeacrasrba
nocTynak rpynucama norbonpuBpeaHux
napuena, kao W  npepacnogeny
BMacHULITBA Haj HMMa, ca unrbeMm ga
ce copmupajy HoBe napuene, Behux
OVMeH3vja W npaBunHujer obnwuka.
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with their dimensions and shape, are
more suitable for cultivation thereby
consequently encouraging and
facilitating agricultural production.

Land consolidation is also the process
for landscaping, resulting by group of
parcels and parcels of regular shape. In
process of land consolidation planing
the field roads and irrigation system are
projected which results with
landscaping and functional network of
roads and chanals. This also facilitates
the rural life and supports the
development of agricultural production.
On the land consolidation area in the
first phase of geodetic work for the
surveying restoration of urban areas
with aim of updating cadastral records
and harmonizing the state of real estate
ownership with the cadastral evidence.
This consequently implicates the
careful approach and research in this
paper showed that good organozation
could result with high efficiency.

The basic aim of land consolidation is
to group land parcels in order to
establish the better condistions for
agricultural production.

This aim could be obtained by:

e Forming the parcels of regular
shape suitable for modern
agricultural mechanization;

e Forming the network of field
roads which enables the direct
acces to the parcels;

e Forming the
irrigation system;

e Forming shelterbelts which
protect the agricultural land
against erosion.

Additional benefits obtained by land
consolidation are:

e Solving the
relations;

e Providing the areas for new
objects without changing the
organization of land
consolidation area;

e The surveying restoration and

functional

ownership

updating of cadastral
evidence.
Today the contribution of Iland

Opyrum  peunma, komacauuja je
arpapHa mepa, 4Yuju je Kpajbu UCXOL
pobujare napuena, Koje cy CBOjUM
OVMeH3vjama n obnukom norofHuje 3a
obpagy, uume ce noAcTMye wn
onakwaBa norLonpvBepeaHa
npoun3BoaH-a.

Komacauuja semrbuwiTta npeactasrba
npouec Kkojum ce Bpwu Yypehewe
3eMIbULLIHE TepuTopuje, ca uubeMm Aa
ce rpynuwy napuene u dopmMmupajy

napuene npasunHor obnuka. Y
MOCTynNKy  KOMacauuje  3emrbuwiTa
NpojekTyjy ce U MNorbCkn MyTeBw,
KaHanm 3a

oABoAdhaBar-e/0aBodHaBarke,  Yume
ce noctmke ypehewe npocTopa w
aobujare  PyHKUMOHaANHe  Mpexe
nyteBa W kaHana, Koju onakwasajy
XVMBOT JIbyaM Ha ceny, a YyjeaHo wu
nocnewyjy passoj norbonpuepege. Ha
KomMacaumoHOM nogpyyjy, Yy npsuM
dasama pagoBa Ha  Komacauuju
3emM/bMWITa, BpwM ce U obHoBa
npemepa rpafeBUHCKOr peoHa, ca
uurbem  axypupaka  KatacTtapcke
eBuaeHumje n ycknahusawem cTawa
Ha TepeHy ca CTaweMm Yy KaTtactpy.
Camum TuM, pagoBuMma Ha OOHOBM
npemepa Mopa Ce  MpUCTYNUTU
NaxsbnBO, a WCTpaxuBaka Yy OBOM
pagy cy nokasana pfa ce [Jobpom
opraHusauujom Moxe noctuhy Benvka
edmkacHoOCT pagosa.
OCHOBHM LMIb KOMacauuje 3emrbuiiTa
je rpynucawke  3emrbumwta  pagu
cTBapara 60rbux ycrnosa 3a
noreonpuepedHy npoussodkwy. OBu
LnrbeBn MOCTUXY Ce:
o  dopmuparem napuena
npasunHor obnuka MnorogHMX

3a npuMeHy caBpemeHe
MexaHusauuje;
o  dopmuparem Mpexe

norbCkMx nyteBa koju he
omoryhuTn AupekTaH npucTyn

napuenama;
o dopmuparem yHUMOHArNHe
Mpexe KaHana 3a
HaBoOH-aBaH-€ /
O[IBOJH-aBaH-E;
dopmuparseM Norbo3alUTUTHUX
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consolidation is bigger than
improvement  of  conditions  for
agricultural production and it is also
significant because it provides the
wholistic renewal of rural areas which
results with improvement of conditions
for living in rural areas as well as the
common social development.

Utilization of land consolidation could
be in numerous cases and not only
where is necessary to group
fragmented ownership and improve the
efficiency of agricultural production but
also in cases of landascaping certain
areas where the flood and/or erosion
protection is needed and in cases of
capital projects realization.

According to [5], the establishment of
surveying for land consolidation works
realization, which stay permanent after
land consolidation, significantly
contributes to the land management.
Starting with the assumption that aim of
economic development is preservation
and improvement of available land
resources, and bearing in mind land
consolidation definition, immediately
follows that land consolidation is
notably tool for achieving that goal.

In this paper the topic of geodetic
surveying and realizing the digital
cadastral plan of urban area in the
process of land consolidation is
researched on the case of Sasinci
cadastral municipality. The topic of this
paper is to describe and present the
process of main project of surveying
restoration and cadastre of real estate
realization, in order to provide insight of
significance of realized works and
significance of land consolidation and
landscaping. In this paper also the
surveying restoration in proces of land
consolidation is highlighted in order to
obtain the updated cadastral evidence
and harmonization of cadastral
evidence with the state of ownership.

LyMCKMX MojaceBa koja he wWTUTUTK
3emMrbuLLTa 04 eposuje.
Mopen HaBegeHux uurbeBa, 4oOaTHU

LUIbEBU Koju ce NOCTUXY
peanusaumjom KoMacauMOoHKX
npojekaTta cy:

e PewaBawe  VMOBUHCKO —

npaBHUX OJIHOCA;

e 3pBajarwse noBpLUMHA 3@ HOBE
objekTe Tako Aa ce He pemeTu
opraHusauuja aTtapa;

e OG6HoBa npemepa "
axypupatre KaTacTapcke
eBugeHumje.

[aHnac je gonpuHoc Komacauuje MHOro
Behn oa  nobosrbwarwa  ycnosa

noreonprBpeaHe NpPou3BOAHE, OHa je
3HavajHa Takohe jep ce OBUM
MOCTYMKOM BpLUM LleNoKynHa obHoBa
pypanHux Hacerba LWTO YyTuU4e Ha
reHepanHo ©Oorbe ycrnoBe XwuBoTa Yy

pypanHum  npegenvMa  u  pasBoj
OpyLiTBa yonwTe.
Komacaunja y paHawmwe  Bpeme

Haunasu Ha bpojHe npYMeHe He camo y
cnyyajeBumMa Kaga je  HeonxogHo
rpynucatu dparMeHTupaHe nocefge u
nosehatu edmKacHoCT
norbonpuBpegHe npou3Bodwe Beh u
Kaga je noTpebHO mM3BpWINTK ypehere
3em/bMWITa MoOjeavHUX nogpydja ca
unrbem 3awTuTte oA nonnaea wunu
eposvje 3emrbuLITa, Kaga je notpebHo
peanu3oBaTh  KanuTanHe  pas3BojHe
npojekte wu/wnu ypeautn rpafheBnHCKO
3eMrbuLLTE.

Mpema [5], ycnoctaBrbawe reopetcke
OCHOBE 3a peanusauujy KoMacauMoHMX
pagoBa, Koja TpajHO OcTaje, 3Ha4vajHO
ponpvHocyn nosehawy edukacHOCTH
ynpasrbakba 3eMbULLTEM.

Ako ce nohe oa npetnoctaBke Aa je
UMb eKOHOMCKOr paBoja ouvyBawe U

yHanpehewe pacrnonoXmBmx
3eMIbULLHUX  pecypca, U ako ce
carnega gedwuHuumja  kKomacaumje,

jacHo je pa ynpaBo Komacauuja
npeacTaBrba 3HayajHO CpeacTBO  3a
nocTusame Tor Lusba.

Y oBoM pagy ob6paheHa je Tema
CHMMawa W u3page  gurutanHor
KaTactapckor nnaHa rpaheBuHCKor
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2. MATERIALS AND METHODS

2.1 Reasons for geodetic survey of
cadastral municipality SaSinci

Geodetic  surveying of cadastral
municipality Sasinci is finished in the
year 1940. geodetic surveying is
realized in LHvat" system in
stereographic  projection while the
cadastral plans are presented in the
scale of 1:2880 out of urban areas and
in scale of 1:1440 for urban areas. For
the same area in the year 1953 the
Basic State map is realized and it is not
uptodated.

For the area of cadastral municipality of
Sasinci the digital ortophoto plan is
realized in the year 2010 and presented
in Gaus-Kriger projection (epoch: july
2010). The drawings of cadastral plans,
which are around 80 years old, are
quite worn out and the graphical
changes on them are very dificult to
register and they also are quite
precarious. In the cadastral municipality
Sasinci the land is unregulated and the
cadastral plans are in bad condition.
Since the geodetic surveying in the
year 1940 was performed, only the
dividing of existing cadastral parcels
was implemented.

Based on analysis of geodetic
surveying state of the art, geodetic
surveying and cadastral elaborates of

peoHa Yy TMOCTynKy KomMacauuje, Ha
npumepy KaTtacTtapcke onwTnHe
WawwnHum. Uwnrb papa jecte pa ce
onuvwe W MpuKaxke MOCTyrnak u3page
maBHor npojekta o6HOBe Mpemepa M
u3page katacTpa HEnoKpeTHOCTM, Aa
6u ce cTekao yBuA Y 3Hayaj U3BPLUEHMX
pagoBa " 3Ha4aj Komacauuje
sembuwiTa M ypehewa 3emrbUllHe
Teputopuje. Takohe, kpo3 pag je
HarnaweH 3Hayaj obHoBe npemepa Yy
MOCTYNKY KoMacauuje 3eMrbuLlTa, Tako
Ja ce pobuja axypHa KaTacTapcka
eBuAeHUMja, U fa ce CTake Ha TepeHy
cnaxe ca CTakbeM y katacTtpy.

2. MATEPWJAN U METOLOE

2.1 Pasno3u 3a obHosy npemepa KO
UawuHyu

Mpemep KaTacTapcke OnwTUHE
WawwnHum 3aBpweH je 1940. roguHe.
Mpemep je y XBarcKOM MEPHOM
cuctemy, y Crepeorpadckoj
NpojeKkLmnju, a KaTacTapcku NnaHoBu cy
n3paheHn y pasvepun 1:2880 vy
BaHrpaheBUHCKOM " 1:1440 y
rpafleBMHCKOM  peoHy. 3a  ucTo
nogpydyje je 1953. roguHe unspaheHa u
OcHoBHa ppxaBHa KapTa W JocTta je

HeaxypHa.
3a noapydyje KatacTtapcke OnWTUHE
WawwnHum ypaheH je pgurMTanHm

optocpoto (AOP) y [ayc-Kpurepogoj
npojekumju, enoxa cHumamna jyn 2010.
roguHe. Jluctosun KaTacTapcKunx
nnaHoBa, koju cy ctapu oko 80 roguHa
Cy Beoma AoTpajanu M Ha wuma ce
rpadmyke npomMeHe Ha
HEMOKPETHOCTUMA TELUKO PEerucTpyjy v
Beoma cy HecurypHe. Y KO WawwuHum
je HeypeheHo 3erbuLuTe U NIaHOBU CY Y
nowem crtawy. Op npemepa 1940.
roguHe BpLIEHO je caMo Luenawe
nocTojehux kaTactapckux napuena

Ha ocHoBy aHanuse cTawa npemepa,
oApXaBawa npemepa M KaTacTtapckor
onepata KatacTpa  HEMOKPETHOCTU
KaTacTapcke onwTuHe LWawnHum,
yTBpheHo je pa ce nojaun y
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real estate cadastre maintenace in
cadastral municipality of Sasinci it was
found that records significantly differ
with the real state of the art i.e. that the
cadastral elaboorates are not updated.
The records of geodetic surveying and
cadastral plans are in the analog forms
and, consequently, the realization of
information subsystems is aggravated.
These facts slow down the numerous
activities in  other  municipalities'
actvities which utilize the cadastral
records as follows:

e Updating of existing and
making new plan and urban-
technical documents,

e Landscaping of urban land
and establishing taxes for
landscaping of urban land,

e Solving the problems of
facilities legalization (illegal
construction),

e Real estate transactions and
increase security of real estate
transactions as well as
mortgage loans,

e  Municipality development
programs creating,

e Information system of
municipality creating,
development of municipalities'
services etc.

According to above facts it is possible
to conclude that the enough number of
reasons exist for initalizing the land
consolidation which will encompas also
the geodetic survey restoration and
digital cadastral plan realization with
digital database both for rural and
urban area.

2.2 Material

The municipality Sremaska Mitrovica is
situated in the north-west part of Serbia
and in south-west part of Vojvodina. It
is located on the contact zone of three
different morphological unities: Srem
plain, Maéva plain and FruSka Gora
hills. Sremska Mitrovica is located on
geographical position [1=44°58'N and
(0=19°36’ and is spread on the south of

€BUAEHUMjM KaTacTpa HEernoKpeTHOCTH,
3HaATHO pasnukyje oA dakTu4Kor cTama,
OQHOCHO [a CTawe Huje axypHo.
Mogaun npemepa M KatacTapckv nnaw
KaTacTpa  HEenokpeTHocTM Ccy Yy
aHanorHom o6nuky, na je oTexaHa
cBaka uspaga NHAOPMALMOHMX
nopgcuctema.
OBe uuweHuUe ycrnopasajy  Hu3
aKTMBHOCTU Yy  APYrMM  OMLUTUHCKAM
JenatHocTMa Koje KopucTe nogaTke
KaTacTpa HEMOKPETHOCTK, Kao LUTO CY:
e axypupawe noctojehux wn
u3paga HOBMX MMNAHCKUX U

ypOaHUCTUUKO -  TEXHUYKUX
OOKyMeHaTa,

e ypehewe rpaneBunHCKor
sembuwTa 1 ytBphuBame
HakHage 3a ypehere

rpaheBMHCKOr 3eMIbULLITA,

e  peluaBawe nuTaka
neranusauvje objekaTa
(6ecnpaBHa rpagwa),

e [POMET  HEMoOKPeTHOCTU W
nosehawe CUIYpHOCTUM KOA
n3BpLUEHa npomMerTa,
XUNoTeKapHW KpeanuTu,

e wu3paga nporpama pasBsoja
OnwTuHe,

e wu3paga UHOpMaLMOHOr
cuctemMa  OMWTWMHE,  pasBoj

HEHMX CNyx06u 1 ap.

M3 HaBegeHOr ce MoXe 3akibyuuTu ga
nocToju poBorbaH ©Opoj pasnora 3a
nokpeTawe Komacauuje y CKIony koje
he ce n3BpwMTN 1 obHOBa nNpemepa u
u3paga  AuvrutTanHor  karacTtapckor
nnaxa ca  gurutTanHom 6asom
nogaTtaka, Kako 3a BaHrpaheBMHCKM
PEeOoH Tako u 3a rpafeBNHCKN PEOH.

2.2 Mamepujan

Cpemcka MwuTtpoBuua ce Hanasun y
ceBepo3anagHomM aeny Cpbuije,
jyrosanagHom pgeny BojsoavHe, Ha
KOHTaKTy Y pasnuUunTmX
MOPOSOLLKMX uenuHa: cpemcke
paBHMUE, MauyBaHCKe paBHULE U
dpywkoropckor nobpha. Cpemcka
MuTpoBuUua nma reorpadckm Mnonoxaj
Ha 44 cTteneHn n 58 mMuHyTa ceBepHe
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sediment terrace and on aluvial plain of
the river Savas' left bank on the
average hight of 82 m.

The Sasinci is the setllement of the
Sremska Mitrovica town which is,
according to statistical data from the
year of 2001, considered as medium
developed in Vojvodina. The settlement
is located on the east of Sremska
Mitrovica and is conected with by
asphalt road.

Cadastral municipality Sasinci,
according to data from Serbian
geodetic authority, is spread on the
area of 3648 hectares, of which the
urban area covers 283 hectares.

The Sasinci is considered as rural
settlement and the base of future
development is based on agricultural
production.

The location of cadastral municipality of
Sasinci is given on figure 1.

o
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Cnuka 1 — lNonoxaj katactapcke onwTuHe WawmHum

reorpadcke wupuHe n 19 cteneHn 36
MUHYTa UCTOYHE reorpadpcke AyxXuHe 1
npocTtupe ce no jy>kHom oboay cpemcke
rniecHe Tepace 1 Ha anyBujarnHoj paBHU
nese obane peke Case, Ha NMPOCEYHO]
Hazamopckoj BucuHM og, 82 m (slika 1).
WawwnHum je Hacerbe rpaga Cpemcke
MwuTtposuue Koja e npema
CTaTUCTUYKMM nokasaTtersuma us 2001
roguHe yBpLUTEHa y cpeare pa3BujeHa
Hacerba BojsoguHe. LWawmHum ce
Hanase y MCTOYHOM feny Teputopuje
rpaga. Kpos ceno nponasu acdanTtHu
nyT, Koju Hacerbe LUawuvHum, nosesyje
ca Cpemckom MuTpoBuLOM.
Katactapcka onwTtuHa  LWawwnHuw,
npema usBopuma PI3-a, pacnonaxe
CBeyKynHoMm noBpwmnHOM of 3648 ha,
of Jera rpafeBUHCKM pEeoH 3ay3uma
283 ha.

Katactapcka onwTtuHa LWawuHuw, je no
KapakTepy CEeOCKO Hacerbe, npu 4emy
ocHoBy  Oyayher  pasBoja  YMHUK
norLonpuBepeaa.

Figure 1 — The position of cadastral municipality Sasinci

2.3 Geodetic surveying of urban area
in process of land consolidation

In order to provide successful geodetic
surveying of urban area it is necessary
to establish the geodetic base for
detailed surveying according to

2.3 CHumare epalje8UHCKO2 peoHa y
rnocmyrky Kkomacauuje

Ja 6u ce wusBeo ycnewaH npemep
rpheBUHCKOr  peoHa HEOMXOAHO je
YCMOCTaBUTU re0feTCcKy OCHOBY Ca Koje
he ce cHAmMaTM pgeTarbu, npema
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instruction given in [6].
Geodetic base for detailed surveying
could be realized in one of following
ways:

e As complitely new surveying

or
e As reconstruction of existing
surveying.

In the are of cadastral municipality of
Sasinci the geodetic  surveying
restoration of urban area and
landscaping were done by land
consolidation and need for new
surveying has  appeared. New
surveying is projected for realization
and maintenance of real estate
cadastre and other geodetic-technical
works.
In the are of cadastral municipality
Sasinci the surveying, due to destroyed
geodetic marks, the realization of
complitely new poligonometric network
of first order was neccessary.
Poligonometric network of cadastral
municipality of Sasinci is realized on the
urban area of Sasinci settlement as a
unified entirety by GNSS (Global
Navigate Satelite System)
measurement. The geometry and
network points location satisfy criteria of

GNSS measurements and allows
utilization  of  classical  geodetic
measurement methods. The

poligonometric network is situated to
cover the complete urban area of
Sasinci settlement.

WHCTpYyKUMjama onucaHum y [6].
leogeTcka ocHOBa 3a  CHUMake
getarba wuspahyje ce Ha jegaH of
cnegehux HaumHa:
e KaO HOBa reogeTcka OCHOBa
unu

e  PEKOHCTpyKuujom  nocTojehe
reofeTcke OCHoBe.

Ha TepuTopuju KO WawmHum

usspweHa je obHoBa  npemepa

rpaheBuHckor nogpyyja u ypehewe
3eMJbULLHE TepuTopuje KomacauujoMm,
na ce nojaBuna notpeba  3a
peanu3aLmjom HOBE reofeTcke OCHOBE.
HoBa reopetcka ocHOBa MpojekToBaHa
je 3a notpebe u3page v ogpxaBaha
KatacTpa HenoKpeTHOCTW, Kao W 3a
ocTarne reofeTcko - TeXHU4Ke pajoBe.
Ha Tteputopuju KO LWawwnHum, 36o0r
yHULWITEHEe Mpexe 6buna je HeonxogHa
peanu3auumja HOBE MOSIMTOHCKE Mpexe
1. pepa.

MonuroHcka wMpexa KO LWawwuHuw,
peanusoBaHa je Ha nogpyujy
rpafeBUHCKOr peoHa HacerLeHor Mecra
WawmnHumM kao jegMHCTBEHA LenuHa, Ha
ocHoBy Mepewa [HCC (mobGanhu
HaBuraumoHn cuctem). [eomeTpujckm
o6nuk 1 aucnosvumja Tavaka Mpexe
3agoBorbaBa  kputepujyme  THCC
Mepewa U omoryhasa kopuwhere
KNacuyHmX reofeTckux mMeToza
Mepera. [onuroHcka mMpexa nokpuea
Lueny noBpLUMHY rpafeBUHCKOr peoHa
HacerbeHor mecta LawnHum.
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K 0 CPEMERA METRORHLLA

KO AN

K0 CATAIL HORAJCKR
KO UERAFHLE

K0 MAFTETOC E0 BOTAR:

HOPYMA

K0, JAPAK

TEMEHIA

Cnvka 2 — MNpwka3 rpafhesuHckor peoHa KO LWawmnHum
Figure 2 — Presentation of urban area of cadastral municipality SaSinci

Poligonometric network is projected in
manner to satisfy all needs in proces of
surveying restoration, surveying
maintenace and to support other
geodetic works in this area. The rank of
this geodetic network is on the level of
urban poligonometric network of first
order and it is realized according to [6]
and [7].
Poligonometric network is consisted of
80 new projected points which are
numerated by arabic numerals from 1
to 80. In this network there is no one of
detected polygonal points of existing
geodetic network. The points are
distributed in such way to uniformly
cover all af 283 hectares of urban area
of settlement Sasinci. All points are
determined by GNSS technology.
Distances beetwen points are in range
from 50 m to 500 m.
During the process of geodetic network
design which are determined by GNSS
technology and AGROS (Active
Geodetic Reference Frame of Serbia)
and RTK (Real Time Kinematic)
method it is neccessary to provide:

e Visibility of every point with at

least two another points in
network,

e Distance between two

MonuroHcka mpexa je npojekToBaHa
Tako [ga 3ajoBosbM  cBe noTpebe
o6HOBe W oppxaBawa npemepa v Aa
Oyae y makcumarnHoj dyHKumju 3a cee
ocTane reofeTcke pagoBe Ha OBOM
noapyudjy. PaHr oBe nonuroHcke mpexe
ogrosapa paHry rpagcke MOMUIOHCKe
Mpexe MpBOr peda W peanusyje ce
npema [6] u [7].

MonuroHcky Mpexy u4mHu ykynHo 80
HOBOMPOjEKTOBAHUX MOJTUIOHCKMX
Tayaka, HymepucaHux 6pojeBuma og 1
no 80. Y cknony npojekToBaHe Mpexe
HeMa OTKPMBEHWX MOSIMFOHCKMX Tavaka
noctojehe reogetcke mpexe. Tauke cy
pacnopefeHe Tako pJga noKpuBajy
paBHOMEpPHO cBUX MNpubnmkHo 283 ha
rpaheBMHCKOr nogpyyja HacerbeHor
mecta WawwuHuyn. Cee Tauke cy
ogpefeHe Ha  OCHOBY nopaTaka
Mepena TexHonornjom MHCC. OyxuHe
cTpaHa cy og 50 go 500 m.

lMpn npojekToBawy Tayaka kKoje ce
ogpefyjy TexHonornjom [HCC wu
kopuwhewem AGROS RTK HeonxogHo
je 0bes3beanTu:

e [a ce cBaka Tayka reogervcke
OocHOBee porneja ca jow
HajMarse ABe Tauke,

e fa pacTojawe nameny
cycegHux Tavaka Oyge vy
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neighbor points of network
should be in range from 50 m
to 500 m.
The accuracy estimation is made on the
base of measurement results (error of
positioning).
The accuracy of surveying s
represented by mean root square error
of points positioning from the report of
realized measurements. The maximal
positioning mean root square error
should not be bigger than 20 mm.

2.4 Methods

New geodetic base for detailed
surveying is realized by GNSS
technology and is consisted of 80
points. The distances are in range from
50 m to 500 m. Clasical geodetic
measurement were not provided due to
possibility of GNSS measurement on
every point.

Stabilization of all poliginometric points
is done by using concrete marks with
processed head and suitable mark and
with suitable underground centre. The
length of concrete mark is 50 cm. The
implementation of concrete marks was
possible on all locations and there was
no need for concrete caps which were
implemented in asphalt.

The position of points are chosen in the
manner to provide durability of mark,
suitability for distance, angle and
measurements as well as the suitability
for detailed surveying.

GNSS measurements for
poligonometric  points’ coordinates
determination were provided with RTK
method by utilization of permanent
network stations - AGROS.
Measurements were provided by
utilization of four  two-frecvency
receivers of which two were Leica
geosystems ATX1230GG and another
two were Leica geosystems GS08plus.
GNSS measurements were provided in
every second in period of 30 seconds
with minimal of three repetition. The
minimal period of measurement was
conditioned by reaching the accuracy of

rpaHmuama 50-500 m.

OueHa TayHOCTM BPLUM Ce Ha OCHOBY
nopgaTtaka Mepera (nonoxajHa rpeLuka
No3ULMOHNpPaHa).

TayHOCT reofeTcke OCHOBE M3paxaea
ce cpearOM  TPeLKOM  nosoxaja
Tayaka M3 M3BelTaja O W3BPLUEHUM
MepewmMa. MakcumanHa — cpefmba
rpellka  XOpW3OHTanHor  noroxaja
Tayaka reofeTcke OCHoBe He cme 6uTu
Beha og 20 mm.

2.4 Memoode

HoBa reopetcka OCHOBa 3a CHUMake
petarba peanu3oBaHa je Ha OCHOBY
MTHCC mepewa u cactoju ce og 80
NOMUIOHCKMX Tavaka. [yxuHe cTpaHa y
Mpexu cy og oko 50 go 500 m.
KnacunyHa Mepera HUCY BpLUEHa, Kako
je 6uno moryhe Ha cBakoj MOSNUIOHCKO]
Taukm nsspwmtn MHCC mepersa.
Crabunusaumja CBUX  MOJIMIOHCKUX
Tayaka u3BpweHa je 6eToHCKkuM
Oenerama ca o6paheHom rnaBom,
yrpafeHom 6onuyHom " ca
ogroBapajyhMMm noa3eMHMM  LIeHTPOM.
OyxvHa 6enere mopa 6utn 50 cm. Ha
CcBMM npeasuheHuM mecTtnma je moryhe
ykonatu OeToHcky Oenery, Tako pJa
Hema notpebe 3a GeTOHCKMM Kanama
Koje 6u bune y acanty.

Mecto 3a Tauyky reopeTcke OCHOBE
n3abpaHo je Tako Ja WUCTOBPEMEHO
obe3behyje  TpajHocT  Genere un
NoroHOCT 3a Mepekrsa AyXuHa, yrnosa,
MHCC BekTOpa, kao M norogHocT 3a
CHUMake AeTarba.

MHCC Mepera 3a notpebe
ogpehuBaka  KOOpAMHATa  Tadaka
NMOMUIOHCKE  Mpexe, W3BpLUeHa Cy
meTtogom RTK, kopuwherwem cepsuca
mMpexe nepmaHeHTHux MTHCC cranuua
— AIr'POC. Mepetsa cy BplieHa nomohy
OBa  OBOMPEKBEHTHUM  NpUjeMHMKa
Leica ATX1230GG 7] aBa
ABOpeKkBeHTHa npujemHuka Leica
GSO08plus.

MHCC onaxara BpllieHa Cy Ha CBaky
cekyHagy y nepwogy oa 30 s, ca
MUHVMMYM 3 MOHaBIbaka.
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2 cm in horiyontal sense and 3 cm in
vertical sense. During the
measurements the antenna of receiver
was setteld on the rod and by utilization
centric level, tripod and suporter. GNSS
measurements were provided on all 80
points.

During the measurements of
poligonometric points the receivers
were supported by corrections from the
AGROS permanent station located in
Sabac. During the measurement the
signal from 6 to 10 satellites were
available. Numerical indicator of
geometrical satelite disposition (PDOP)
was always less than 6. The air
temperature during the measurement
was 24°C.

The definitive coordinates XYZ in the
WGS84 were determined as an
average of three measurements.
Definitive coordinates in UTM projection
are calculated by official software of
Geodetic Authority of Republic of
Serbia by GRIDER 2.0.

3. RESULTS
3.1 Data processing

After realise measurements in the field
and analysis of records the data

processing was provided.
Dataprocessing of GNSS
measurements on the points of
geodetic reference network

encompased also realization  of
following documentation:
e Drawing of realized
poligonometric network;
e Position of points description

in form TO 27;

e  Aritmethical average of
measurements;

e Final list of coordinates of new
determined points in

MunHumanHo Bpeme paga 6uno je
YCINOBIbEHO MOCTU3akeM TaYHOCTU Of,
2cm y Xopu3oHTanHoM M 3 cm Yy
BepTukanHom  cmucny.  [Npunukom
Mepera aHTeHa npujeMHuka
nocTaerbaHa je Ha wrTan, npu yemy je
LeHTpucarwe BpLIEHO Kopuwherwem
ueHTpnyHe nubene, pgeorona U
cratuea. THCC mepera cy m3BpLueHa
Ha cBux 80 Tayaka NOMUIroHCKe Mpexe.

Mpunukom  onaxawa  MOMUFOHCKUX
Tayaka npujemMHMUM cy pobujanu
Kopekuuje oA AIrPOC-oBe
nepMaHeHTHe cTanuue y LWanuy.

TokoM onaxawa OCTBapeH je npujem
curHana og 6 go 10 carenuta. bpojHu
nokasaTerb KBanuTeTa reomeTpujcKor
pacrnopepa cartenuta (PDOP) Tokom
Mepewa je yBek Ouo Mmawum of 6.
TemnepaTypa Basgyxa TOKOM Mepena
je nsHocuna 24°C.

Ha ocHoBy Mepewa TEXHOMOornjom
MHCC peduHuTUBHE koopanHaTe XYZ
y cuctemy WGS84 oppeheHe cy kao
aputMeTMyka cpeduMHa Ha  OCHOBY
Mepena M3  Tpmu noHaBIbaka.
OecduHutneHe «koopamHate y YTM
npojekumju  payyHajy ce nomohy
3BaHW4YHOr codTBepa Penybnuukor
reopeTckor 3aBoga, GRIDER 2.0.

3. PE3YNTATU
3.1 Obpada nodamaka

HakoH peanusoBaHWx Mepewa Ha
TEpeHy W aHanuse NpPUKYNIbEHUX
nopgartaka, npuctynuno ce obpaau
pesyntata Mepetba. Y oksupy obpage
Mepewa MTHCC Ha Taukama reopeTcke

pedepeHTHE Mpexe 3a noTpebe
obHoBe npemepa, wm3paheHa je
cnegeha gokymeHTauuja:

e Ckuua peanusoBaHe

NOSINIOHCKE MPEXE;

e  Onwuc nonoxaja TO 27;

e AputmeTmdka cpeavHa  u3
Mepema;

o [leduHNTUBHK cnucak
KoopavHaTa HoBooapeheHux
Tayaka y ETRS/UTM
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ETRS/UTM projection
Gaus-Kruger projection
zone 7 (Figure 3; Figure 4).
Figure 3 and figure 4 present the points
coordinates processed in GRIDER
software.
The example of calculated coordinates
and hights is given in table 1.

and
for

npojexumju " [ayc -
KpurepoBoj npojekuuju, 7 3oHa
(Cnuka 3; Cnvka 4).

Cnvka 3 wn cnuka 4 npencTaBrbajy

npukas koopgmHata Tayaka, Koje cy

ob6paheHne y codpteepy GRIDER.

Mpumep cpadvyHaTux KoopaMHata MU

BMCWHA Tayaka npukasaH je Tabenwu 1.

Ly

"o‘q ) (’\

XD REPUBLICKIGEODETSKIZM by

&7 i N

Griderwed Korisnik: Geoprojekt SM doo

Transformacija 7P (qlobalna) + Grid reziduala

Interpolacija visina iz geoidnog modela 5QM2011

[ ETRF2600 - GRS8A ] [ GK - Bessel ]

Naziv X Y z yp xp h kx ky ] y X H
tacke [m] [m] [m] [m] [m] [m] (m] [m]  [m] [m] [m] [m]
GGR1 4254446.181 1525823.008 4485341.3087 7400256.452 4981751.634 132.285 -0.593 0.139 43.916 7400255.859 4981751.773 88.375
GGR2 4253925.833 1527084.947 4485405.690 7401621.227 4981820.928 132.813 -0.597 0.142 43.897 7401620.630 4981821.078 88.917
GGR3 4254055.318 1527515.515 4485141.058 7401076.879 4981439.233 134.924 -0.599 0.143 43.893 7401976.280 4981439.376 01.631
GGR4 4254811.811 1527559.668 4484411.461 7401747.259 4986413.272 133.162 -0.568 0.134 43.897 7401746.691 49806413.466 89.205
GGRS 4255759.146 1526894.796 4483736.982 7400786.618 4979478.882 129.092 -0.529 0.113 43.988 7400786.080 4979478.995 85.184
GGRE 4256036.294 1526585.083 4483579.687 7400398.106 4979263.168 128.560 -0.530 0.112 43.911 7400397.576 4979263.2808 84.657
GGR7 4255761.764 1526491.758 4483869.859 7400409.349 4979673.228 128.409 -0.533 0.114 43.916 7400408.816 4979673.342 84.499
GGR8 4255754,986 1526541.949 4483859.107 7400458.640 4979657.383 128.280 -0.532 0.114 43.910 7400458.108 4979657.497 84.379
GGRY 4255135.480 1526584.487 4484431.069 7400720.397 4986460.615 129.966 -0.554 0.123 43.9086 7400719.843 4980460.138  86.060
GGR10 4255185.443 1526332.466 4484468.820 7400467.192 4980517.575 129.710 -0.555 0.123 43.988 7400466.637 4980517.698  85.802
GGR11 4254822.604 1526329.066 4484813.316 7400594.046 4981001.567 130.688 -0.570 0.130 43.907 7400593.476 4981001.697 86.781
GGR12 47254885.424 1526128.583 4484822.825 7400384.350 4981017.617 131.352 -0.571 06.130 43.989 7400383.779 49810817.747 87.443
GGR13 4254768.838 1526065.346 4484955.261 7400367.100 4981204.251 132.197 -0.577 0.132 43.989 7400366.523 4981204.383 88.289
GGR14 4254659.853 1525836.180 4485133.739 7400192.164 4981460.464 131.621 -0.584 0.136 43.910 7400191.580 4981466.668 87.111

Cnuka 3 — TpaHcdopmauuja koopamHata XYZ — Bessel
Figure 3 — Coordinate transformation XYZ — Bessel

A

32y — .
0T  REPUBLICKIGEODETSIZAVED™ (D

- @J =
Griderbeb Korisnik: Geoprojekt SM doo
Transformacija 7P (globalna) + Grid reziduala
Interpolacija visina iz geoidnog modela SQM2611
""""""""""" Uok - Bessel 1 erweoone - omsse 1
naziv y T « 7 n e ke u w o w e v N
tacke [m] [m] [m] [m] [m] [m] [m] [m] [m] [m] [m
GGR1 7480255.859 4981751.773 88.375 0.593 -0.139 43.910 7400256.452 4981751.634 34399855.256 4980766.117 132.285
GGR2 7401620.639 4981821.676 88.917 0.597 -B.143 43.807 7401621.227 4981820.927 34481219.626 4080835348 132.814
GGR3 7401976.289 4981439.376 91.631 0.598 -0.144 43.893 7401976.879 4981439.232 34481575.161 4988453.756 134.924
GGR4 7401746.691 4980413.406 89.205 0.568 -0.133 43.897 7401747.259 4980413.273 34401345.579 4979428.169 133.102
GGRS 7480786.680 4079478.995 85.184 0.520 -B.113 43.088 7400786.618 4979478.882 34486385.197 4978494.926 120.692
GGR6 7480397.576 4979263.280 84.657 0.529 -0.113 43.911 7400398.165 4979263.167 34399996.793 4978278.387 128.568
GGR7 7400408.816 4979673.342 84.499 0.533 -0.114 43.910 7400489.349 4979673.228 34400008.846 4978688.325 128.409
GGRE 7400458.108 4979657.497 84.379 0.532 -0.113 43.916 74008458.640 4979657.384 34480057.322 4978672.484 128.289
GGR9 7480719.843 4980460.138 86.668 0.554 -0.123 43.906 7400720.397 4980460.815 34480319.625 4979474.869 129.966
GGR1O 7400466.637 4980517.698 85.802 0.556 -0.123 43.968  7400467.193 4980517.575 34400065.897 4979532.418 129.710
GGR11 7480593.476 4981001.697 86.781 0.578 -0.129 43.967 7408504.046 4981081.568 34480192.728 4988016.263 130.688
GGR12 7480383.779 4981017.747 87.443 0.571 -0.130 43.909 7400384.350 4981017.617 34399983.6894 4988032.314 131.352
GGR13 7480366.523 4981204.383 88.289 0.577 -0.132 43.909 7400367.100 4981204.251 34399965.855 4980218.893 132.198
GGR14 7480191.580 4981468.608 87.111 0.584 -0.136 43.916 7400192.164 4981460.464 34399790.979 4988475.036 131.621

Cnuka 4 — TpaHcdopmauuja koopauHaTta Bessel - ETRF 2000 — GRS 80
Figure 4 — Coordinate transformation Bessel - ETRF 2000 — GRS 80
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Tabena 1 — Cnucak koopanHaTa 1 BUCUHA Tadaka — YTM KoopauHaTHU cuctem
Table 1 — The example of calculated coordinates and hights — UTM coordinate system

0 H[m]
pant | EM | N vt D
P1 399889.85 | 4981151.67 88.52 88.84
P2 400141.03 | 4981114.30 88.54 88.85
P3 400963.61 | 4980936.46 89.19 89.50
P4 400717.20 | 4980966.54 88.89 89.21
P5 400494.25 | 4980923.69 89.44 89.75
3.2 The cadastral — topographic plan 3.2 Uzpada Kamacmapcko -

realization

The process of realization cadastral-
topographic plan in case study started
by initializating software package
,LGEOSOFT: Wild“, which imports
measurement data and by processing
them the ,*map“ file was formed
(Figure 5).
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mornozpaghckoa nnaHa

Y uwrby u3page KaTtactapcko —
Tonorpad)ckor nrnaHa, y npBoM Kopaky,
No3nMBOM cogpTBEpPCKOT naketa

,LGEOSOFT: Wild“, yBo3e ce mepeHu
nogaum, a obpagom ce dopmmpa
».map“ cdajn (Cnwuka 5).
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Cnuka 5 — Npumep o6paheHnx nogataka ,*.map“ cdajn ,GEOSOFT: Wild*

Figure 5 — Example of processed data ,*.map* file GEOSOFT: Wild“
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Figure 5 ilustrates the UTM coordinates
obtained by raw data processing in the
software ,GEOSOFT: Wild*. The
coordinates in this form are redy for
further processing and maping.

Further data processing is realized in
software package D_MAP2015, in
order to obtain the ,Digital cadastral-
topographic plan® of wurban area.
Software package D_MAP2015 is
adjusted to geodetic works i.e. it is
equiped with possibilities which do not
exist in ,AutoCad” software, such as
automatic addition of leyer by using
certain command, base of digital
topografic key, import ,*.map* files, etc.
When software is started it makes
preparation of drawing, chose the scale
of mapping and number of decimal
digits for X, Y, Z coordinates (the
defalut scale for cadastral-topographic
plan is 1:1000). In second step the

command ,D_MAP“ - ,Processing® -
,Mapping detal points“ (In original:
“‘Obrada“ - ,Kartiranje detaljnih

tacaka“), the parameters for position of
detailed points and hight should be
adjusted and then the *. map database
is chosen for mapping.

After importing detailed points they are
redy for further processing i.e. for
mutual connections with suitable lines
type and if needed with assigning the
signs from topographic key (Figure 6).

Cnuka 5 unyctpyje UTM koopauHaTte
Koje cy pobujeHe obpagom CUPOBUMX
nogataka y nporpamy ,GEOSOFT:
Wild“. KoopguHaTe y oBakBOM OOGmnuMKy
Cy cnpemHe 3a pJarby obpagy u
KapTupame.

[amba obpaga nogaTaka je nsBpLueHa y
nporpamckom nakety D_MAP2015,
Kako 6w ce pobuo Kpajiu pesyntar
LSAurutanim KaTactapcko —
Tonorpadckn  nnan‘  rpaheBuHCKOr
peoHa. MNporpamcku naket D_MAP2015
je npunaroheH reogeTckuMm pagoBuMa,
Tj. HyAn MoryhHOCTM U onuuje Koje He
noctoje y ,AutoCad-u“, kao wTto je
ayTomaTcko noaerbvBake cnoja
ynoTpebom oppeheHe komaHge, 6a3a
aurntanHor Tonorpadckor Krby4ya, yBo3
. .map“ cdajnosa, nta.

Kaga ce nokpeHe nporpam, n3spLmn ce
npunpema upTexa, usabepe pasmepa
KapTupawa u 6poj geuMManHMx mecrta
3a X, Y, Z xoopavHaTe, npu 4emy je
pasmepa katactapcko - Tonorpadyckor
nnaHa 1:1000. Y cnegehem «kopaky
komaHgom ,D_MAP“ - ,Obrada“
.Kartiranje detaljinih tacaka®,
nofellasajy ce napameTpu BesaHu 3a
nonoxaj 6pojeBa geTarbHUX Tayaka U
KoTa, a 3atum ce opgabepe *. map
[artoTeka, Koja ce kapTupa.

HakoH WwTo ce yuuTajy getarbHe Taudke,
cnpemMHe cy 3a pJarby obpaagy, Tj.
MehycobHo cnajarwe ogpefheHnM Tnom
nMHWje 1 no notpebu [JoaerbmBak-e
3HaKoOBa M3 guruTanHor tonorpadhckor
krby4a (Cnuka 6).
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UCnMKa 6 — D_MAPZO'] 5 — KomaHae 3a cnajame Tayaka
Figure 6 — D_MAP2015 — Commands for linking up the points

Further processing by calling command Y parboj obpagu nNo3vBOM KOMaHAe
LT_KLJUC* alows the possibility of »,1_KLJUC* pobuja ce wmoryhHocT
choice from category of topographic nsbopa 13 cnucka KaTeropuja
marks (Figure 7). Tonorpadckmx 3HakoBa (Cnuka 7).

Katastarske parcele - tackasti simboli

Medna tacka-piir
Medna belega betonska
Bolcna-medina
Krst-medini

Granicna tabla
Gran. znak betonski

Gran. znak piramida
Drveni gran_ stub

e
2 = 48|
S {é;‘r 2

A

"T”EO
I

Gran drvo-dstopadno
Gran drvodstopadno

[ Concel |
Cnuka 7 — D_MAP2015 — OQurutanHu TonorpadCcku Kby
Figure 7 — D_MAP2015 — Digital topographic key

The  presentation of cadastral- Mpukas kaTactapcko — Tonorpadyckor
topographic plan is given on figure 8. nnaHa gar je Ha cnvum 8.

| JOURNAL OF FACULTY OF CIVIL ENGINEERING 40 (2021) |



B 0 O Parcee gronce

gy Command | “Cancel®

B4~

Cnuka 8 — Npukas kaTacTapcko — Tonorpadckor nraHa

Figure 8 — Presentation of cadastral-topographic plan

After importing data the checking of
content was being done and it was
provided in following way:

1. Checking the topological
consistency;
2. Checking the geometrical

consistency and

3. Checking tematic consistency.
Checking the tpological and
geometrical consistency of digital
cadastral plan was provided by
checking the fulfilement of rules for
creating geometric and topologic
relation between objects. Checking the
thematic consistency was provided by
checking the fullfilement of rules for
classification objects in digital cadastral
plan on themes and thematical
atributes.

4. DISSCUSSION

In order to acquire the complete insight

HakoH yHOCa nojataka Bpwn ce

KOHTpona cagpxaja, a oHa je
n3BpLLEHA:
1. npoBepoM TOMOOoLIKe
KOH3UCTEHTHOCTW;
2. npoBepom reomeTpujcke
KOH3UCTEHTHOCTW;
3. nposepom TemaTcke
KOH3UCTEHTHOCTW.

lMpoBepa TOMONOLLKE U TFeoMeTpujcke
KOH3UCTEHTHOCTW  cagpxaja [OKIl-a
BpLUM Ce MNPOBEPOM  WCMYHEHOCTU
npaeuna Kpeupawa reoMeTpUjCKUX U
TOMOJOLLIKNX penaumja namehy
objekaTa. MpoBepa  TemaTcke
KOH3UCTEHTHOCTN BPLUM CE MPOBEPOM
UCNYyHEHOCTU MpaBuna pasBpCTaBara
objekata [KIM-a Ha Teme npema
TemaTckum aTpubytuma.

4. OUNCKYCUJA

[a 6u ce cTekao NOTNyHW yBUA y 3HaYaj
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in importance and scope of work
conected with geodetic surveying
restoration on certain urban area in
land consolidation process in this
chapter will be showed in form of
comparative analysis of works done
across seven cadastral municipalities.
The research encompassed following
cadastral municipalities:
1. Sa8inci  (Municipality ~ of
Sremska Mitrovica);
2. Radenkovi¢ (Municipality of
Sremska Mitrovica);
3. Jazak Selo (Municipality of

Irig);

4. Mardelos (Municipality of
Ruma);

5. Lovcenac (Municipality of Mali
Idos);

6. Voganj (Municipality of Ruma);
7. Morovi¢ (Municipality of Sid).

In the analyzed area the surveying
restoration of urban areas were
provided in the proces of land
consolidation.

The following parameters  were

analyzed:
1. The deadlines of realized
works;
2. Eficiency of work realization
and
3. The dificulties during the work
realization.

Table 2 represents the urban areas of
analyzed municipalities.

n obum pagoBa Ha OGHOBU npemepa
rpafeBuMHCKOr  peoHa Yy  MOCTYMKY
KoMacauuje, y OKBMpY OBOr nornasrba
6uhe npukasaHa ynopegHa aHanusa
M3BpLUEHUX pafoBa, Ha nNpumepy
cefaM KaTacTapCKux onwTuHa.
WcTtpaxumBamne je obyxsaTuno cnepehe
KaTacTapcke OnwTUHeE:
1. WawuHum (OnwTtuHa Cpemcka
MuTposuua);
2. PapeHkosuh (OnwTnHa
Cpemcka MutpoBuua);
3. Jasak Ceno (OnwTtuHa Upwr);
4. Maphenoc (OnwTnHa Pyma);
5. JlosheHay (OnwTtuHa Manu
Mhow);
6. Boraw (OnwTtuHa Pyma);
7. Moposuh (OnwTnHa Wug).

Ha aHanusvpaHom nogpydjy m3spLueHa
je obHoBa npemepa rpaheBUHCKOr
peoHa, Yy TNOCTYnKy peanu3auuje
KOMacaLuMOoHuX npojekara.
MapameTpu Koju cy aHanuavpaHu cy:

1. PokoBu 3aBpLueTka pagoBa;

2. EdwmkacHoct n3sohewa
pafoBa;
3. Motewxkohe NPUINKOM

nssofewa pagosa.
Y T1abenu 2 npukasaHa je NoBpLUMHA
rpafeBUHCKOr peoHa aHanuavpaHux
ONLITHHA.

Tabena 2 — MNpwuka3s nospLunHa rpafjeBMHCKOr peoHa 3a aHanuavpaHo nogpysje
Table 2 — Urban areas for analyzed cadastral municipalities

Cadastral municipality of Urban area (ha)
Sasinci 278
Radenkovi¢ 133
Jazak Selo 88
Mardelos 80
Lovéenac 361
Voganj 197
Morovié¢ 289

Table 3 presents the period of work
realization for surveying restoration of
urban areas for analyzed cadastral
municipalities. In table is given the
number of months needed for works

Y Tabenn 3 npukasaH je nepuoa
nsBohera pagosa Ha 06HOBU Npemepa
rpaheBrHCKOr peoHa, no
aHanusupaHuMm onwTtuHama. Tabena
npukasyje 6poj meceun koju je 6uo
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realization as well as the number of
working teams (one team was
consisted of front manager, surveyer
and worker).

notpebaH 3a m3Bohewe kao pagoea,
Kao u Opoj ekuna, nMpu uyemy jegHy
ekuny 4uHe wWed rpyne, onepatep u
dourypaHrT.

Tabena 3 — Nepropg n3eoherwa pagoBa 3a aHanNM3npaHo Noapyyje
Table 3 — Period for works realization for analyzed area

Cadastral N° of
RN Number of teams
municipality of months
Sasinci 6 2
Radenkovi¢ 2 4
Jazak Selo 6 1
Mardelos 5 1
Lovcenac 13 2
Voganj 6 1
Morovié¢ 5 2
Table 3 shows that in cadastral Tabena 3 npukasyje na je nepuog

municipality of Lovéenac the longest
period of time was needed for
surveying restoration which is justified
by the bigest urban area. On the other
hand the work was realized in the
shortest period in municipality of
Radenkovi¢. The data show that survey
restoration was done in period of 40
working days what means that the area
of 3 hectares was surveying per
working day. That certainly means that
the period was suitable for surveying
but also points out the good
organization (four teams) and efficiency
of work realization.

Table 4 describes the
objective  factors  on
restoraition works realization.

Analysis of works done during
surveying restoration in analyzed urban
areas the following factors were
highlighted which influence on works
performed and their realization:

e Factor 1 the distances

between regulation lines;

e Factor 2 — the building up level

of area;

e Factor 3 — Yard size;

e Factor 4 — Terrain accesability.
Listed factors are estimated by the
values from 0 to 10 and presented in
table 4

influence of
surveying

notpebaH 3a u3BoNewe pagoBa Ha
obHOBM npemepa Hajoyxu 6mo y KO
JloBheHau, WTO ce MOxe npunucaTm
Hajsehoj  moBpwuWHM  rpaheBuHCKOr
peoHa. C Opyre cTpaHe, npemep je
Hajopxxe 3aBpweH y KO PapgexkoBuh.
Mopaum ykasyjy Aa je npemep 3aBpLueH
3a 40 pagHux gaHa, WTo yKasyje Aa je y
npoceky OHEBHO CHWMaHO oko 3 ha.
Ceakako ga je u nepuog u3sohena
pagoBa 6mo norogaH, anu nogaTak
CBaKako yKaayje Ha nobpy
opraHusauujy  (4etvpu  ekune) u
edmkacHocT nssohena pagosa.
Tabena 4 onucyje yTnuaj ob6jeKTUBHMX
dakTopa Ha 3aBplleTak u3BOhewa
papoBa Ha obHOBW Npemepa.
AHanusom pagosa Ha 06HOBM Npemepa
rpafeBUHCKOr peoHa Ha aHanu3MpaHoMm
noapyyjy, wv3goBojeHn cy cnegehu
06jeKTUBHM (haKTOpM KOju yTUYYy Ha cam
TOK ¥ 3aBpLUeTak pafoBa:

®akTop 1 - PacTojane nsmehy
perynauuoHnx nuHuja;

dakTop 2 — Y3ngaHocT;

QPaktop 3 - BenuuuHa
OBOPULLITA;

e daktop - [lpuctynayHocT
TepeHa.

HaBegeHun daktopy oueweHn cy

BpeaHoctuma og 0 — 10 (Tabena 4).
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Tabena 4 — YnopegHa aHanusa —oueHa 06jekTnBHUX paktopa
Table 4 — The comparative analysis — evaluation of objective factors

Evaluation of objective factors
K.O. Factor 1 Factor 2 Factor 3 Factor 4
Sasinci 10 9 10 1
Radenkovi¢ 10 9 10 1
Jazak Selo 2 1 1 10
Mardelos 10 9 10 1
Lovéenac 2 9 1 1
Voganj 10 9 10 1
Morovi¢ 2 7 3

Figure 9 presents the causality between
the rate of work done and size of
cadastral municipality, while figure 10
presents causality between rate of work
done and objective factors.

Ha cnvum 9 npukasaHa je 3aBMCHOCT
Op3vHe  3aBplleTka pagoBa  0f,
BEMMYMHE KaTacTapcke OMWTUHE, OOK
cnuka 10 npukasyje 3aBUCHOCT Gp3uHe
3aBplleTka pagoBa Of O00jeKTUBHUX
dakTopa.

3aBHCHOCT ﬁpmﬂe 3AaBPIIETKA PAJOBa 0] Be.IHYHHe
KAaTACTAPCKEe ONIIMTHHE

278HA  133HA 88HA

80 HA

361HA 197HA 289HA

e [\ CoLLA

Cnuka 9 — 3aBucHoOCT 6p3unHe 3aBpLUeTka pagoBa Of BENMYMHE KaTtacTtapcke OMnThHe
Figure 9 — Causality between the rate of work done and size of cadastral municipality
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Cnuka 10 — OueHa ob6jekTmBHUX hakTopa
Figure 10 — Causality between the rate of work done and objective factors

5. CONCLUSION

In this paper the topic of surveying and
realization of digital cadastral plan was
researched in proces of land
consolidation: case study cadastral
municipality of SaSinci. This paper
aimed to present the method of Main
project of surveying restoration and real
estate cadastre realization in order to
provide insight into the importance of
work done as well as the significance of
land consolidation and landscaping.
The basic aim of research was to
analyze the works done in proces of
surveying restoration in the urban area
on example of cadastral municipality of
Sasinci.

Based on the data analysis about the
periods of works connected with
surveying restoration in urban areas it
is possible to conclude that lasting of
that work is dependent on size of
cadastral municipality (Figure 9). On
the analyzed area the longest duration
of works was in cadastral municipality
of Lovéenac (13 months), while the
works in cadastral municipality of
Radenkovi¢ were realized in 2 months
caused by good organization of
geodetic teams in field.

The analysis of objective factors it is
possible to conclude that greater

5. 3AKIbYYAK

Y oBoMm pagy o6paheHa je Tema
CHUMawa W wu3page  gurutanHor
KaTactapckor nnaHa rpaheBuHCKor
peoHa y MOCTYnKy Komacauuje, Ha
npumepy KaTacTapcke onwTuHe
WawwnHum. Lure paga 6uo je pga ce
npukaxe noctynak u3page [nasHor
npojekta obHOBe npemepa K wu3page
KatacTpa HenokpeTHocTu, ga 6u ce
CTeKao YyBWA Yy 3Ha4a] W3BPLUEHMX
pagoBa 7] 3Ha4aj Komacauuje
3emrbmwiTa M ypeherwa 3emrbUlLHE
TepuTopuje. OcHoBHM Unrb
ncTpaxueawa 6mo je aHanu3a pagosa
Ha o6HoBM npemepa rpaheBuHCKOr
peoHa y  MOCTYnKy  KoMacauuje
3eMSbULLITa, Ha MpUMeEpY KatacTapcke
onwTtmHe WawmHum.

AHanusom nogataka O  BpeMEeHy
3aBplieTka pagoBa Ha  0GHOBWU
npemepa rpaheBMHCKOr peoHa, MOXe
ce Wu3BeCcTM 3aKk/bydak [da Bpeme
3aBplUeTKa  CBakako  3aBUCM  Of
BENMYMHe KaTactapcke  OnwTuHe
(Cnmka  9). Ha  aHanuaupaHom
noapydjy, pagosu Ha obHOBM nNpemepa
Hajayxe cy Tpajanu y KO JlosheHay (13
Meceumn), Aok cy pagoeu y KO
PageHkoBvh 3aBplieHn 3a 2 Meceua,
LWITO ce npunucyje [obpoj opraHu3aumjm
n BeheM 6pojy eknna Ha Tepery.
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distances between regulation lines and
greater yards influence the time period
for works on surveying restoration,
while the average time works is 6
months.
Availability of field is the factor which
make it dificult the working process.
However, increasing number of teams
in field by utilizing adequate equipment
the negative influence of field
characteristics could be minimized.
After participating in all phases of works
connected with surveying restoration in
analyzed cadastral municipalities the
final conclusion (supported by that
experience) could be written as follows:
1. The concrete situation in field
significantly influences
efficiency of work;
2. The greater number of teams
and suitable wheather
positiveli influence the time for

surveying restoration works
realization and
3. Greater distance between

regulation lines and greater
yards increase speed of works
and shorten the needed time
for work realization.
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