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SUMMARY

Based on the experience in the design and implerhentof cadastral information systems in
Serbia, Montenegro and Republika Srpska, an emtigosnia and Herzegovina, this paper
presents activities in the development of LADM lhsadastral profiles in these countries
and a region. It also demonstrates the implemenmtatf such profiles in practice in the form
of technical solution that combines together soférMar maintaining cadastral and legal data
(both alphanumeric data about rights and spati@ da cadastral maps), office management
solution and development of on-line services far ditizens, to have an insight into their
rights and restrictions. There are three main sstbsys of cadastral information system in
these countries and the entity: 1) land registertaining alphanumeric data about land,
buildings, rights and parties 2) cadastre contgingnaphic data about land parcels and
buildings 3) office management for handling reqgsestade by citizens. Software solution
includes the functionalities for maintaining cadaistlata by employees in mapping agencies
and office management module which connects chlequests for change of data or issuing
the documents, with procedures in cadastre.

The purpose of electronic services is to provideeas to these registers to the citizens which
can be natural or legal persons. Part of that datavailable to all, while more data is
available to registered users which are usuallgllpgrsons involved in legal issues, such as
notaries, banks, ministry of internal affairs, @dministration etc. There are three types of
services that are in use: eCadastre service, Welcesg for information systems of
cooperative organizations and geoportal servidgadastre service provides insight into land
register and office management. Users are allowedidw data about rights over their
properties. They can also view requests on praerind follow the execution of their
requests. Issuing of documents and making requestpeovided for registered users.
Cadastral Web services are intended for use bintbemation systems of other organizations
that use cadastral data, as well as for the wotheeGoverment portal through which online
services to clients are executed. Geoportal isbksteed and maintained by the mapping
agencies as part of the Spatial Data Infrastruauarceprovides view of layers of spatial data,
including parcels and buildings.

Finally, we make a discussion of possible dirediaf further development in cadastral
domain in this region, based on 3D data acquisteohnologies.
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Miro GOVEDARICA, Aleksandra RADULOVI C, Dubravka SLADIC and
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1. INTRODUCTION

The Land Administration Domain Model (LADM) facgites the efficient set-up of land

administrations and it can function as the coreany land administration system (van

Oosterom and Lemmen, 2015). Based on the experiartbe design and implementation of

land information systems (LIS) in Serbia, Montemmegnd Republika Srpska entity in Bosnia
and Herzegovina, this paper presents activitiedemelopment of LADM based cadastral

profiles in these regions. It also presents hovedhgrofiles have been implemented in the
form of a techical solution that operates in ca@dsiffices and what challenges have been
encountered during the process.

The paper is structured as follows: after Introducin Section 1, Section 2 presents LADM
profiles and summarizes the similarities and défees between profiles. It also summarizes
the similarities and differences between these ethsgstems, since it influences the
development of the profiles. Land information syséeand how they are organized have been
presented in Section 3. Electronic services for h#S8e been presented in the Section 4. It is
followd by the discussion on 3D technologies angirtinfluence on LIS in the Section 5.
Conclusions and future work have been given aftadsva

2. LADM PROFILES

For the development of the LADM profile for each thiese regions, it was necessary to

realize the following steps:

— analysis of the requirements defined in appropmat&nal law and other relevant
documents;

— analysis of the international standards in thalfaflresearch and literature review;

— analysis of the current land information systenf{Lin specific region, its data dictionary
and data sets;

— conceptual modeling to capture concepts in thestemladomain;

- and finally develop standardized domain model.

2.1Republika Srpska

In the case of Republika Srpska, for developmentADM profile it was necessary to
analyze the Law on Survey and Cadastre (2011),efisaw existing LIS and data structure at
that time. Existing relational data model was basedtandard cadastral concepts. Additional
class was related to the paper document calledestate folio which is issued to the parties.
The real estate folio consists of four sheets wiaighmarked with different letters. Sheet A
contains the information on parcels, sheet B tHerination on parcel rights, sheet V the
information on buildings and parts of buildings v&sl as the rights, and sheet G contains the
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information on restrictions connected to the spairats defined in sheets A and V. Profile
classes were derived from LADM classes (Govedaetal, 2011) by adding additional
attributes and code lists. Classes of the profileveh prefix BHRS (Table 1).
LA_SpatialUnitGroup was inherited by class BHRS_ &shIMunicipality that represent
cadastral municipality. The LA_SpatialUnit classused for the modeling of spatial units.
Based on this class, new classes were formed #paesent parcels and parts of parcels
(BHRS_Parcel, BHRS_PartOfParcel), as well as bugsli and parts of buildings
(BHRS_Building, BHRS_PartOfBuilding). The LA _Partjass represents the parties or
owners (BHRS_ Owner) who have certain rights, retsoms and responsibilities over the
spatial units with certain shares. This is reprasgnvith the LA RRR class. The derived
classes that describe the rights on parcels, bgsdiand parts of buildings are
BHRS_OwnershipParcel and BHRS_OwnershipBuildingstfRgions on spatial units are
represented in class BHRS_Restrictions. The LA_B#alass incorporates all the rights,
restrictions and responsibilities of one or morgipa of a certain number of spatial units, so
that the amount of right shares equals 1. Thigjisvalent with the definition of real estate
folio (BHRS_RealestateDocument). As mentioned heefehis document consists of four
sheets. The modeling of these sheets was doneehyirgg the ASheet, BSheet, VSheet and
GSheet interfaces respectively. These interfaces aollection of all the data that should be
in corresponding sheet of the real estate foile Egure 1).

class Svi listovi /

Spatial Unit:LA_SpatialUnit

«Feature Type»
BHRS_PartOfParcel

«interface»
AFolio

sequence: Integer
propSeciD: CL_PropertySector
purposeParcellD: CL_PurposeParcel
wayUseID: CL_WayOfUse
closedArea: CL_ClosedArea
planNum: CharacterString[0..1]
sketchNum: CharacterString0..1]

+folio

B

1

Administrative::LA_Right

«interface»

BFolio «Feature Type»
+folio BHRS_OwnershipParcel
<

0..1 |Spatial Unit:LA_LegalSpaceBuildingUnit

«Feature Type»
BHRS_Building

Administrative::LA_BAUnit Administrative::LA_Right

«Feature Type»
BHRS_RealestateFolio

A «Feature Type»
BHRS_Ow nershipBuilding

active: Integer . + subFolio: Integer

number: Integer antertacer L3 0..* 0.4
numidxif: Integer \ VFolio 1folio m— )
text: CharacterString[0..1, >

recordType: CL_RecordType

subFolio: Integer

buildDate: DateTime
wayUseID: CL_WayOfUse
basis: CL_Basis

floorNum: CL_FloorNum
sequence: Integer

propSeciD: CL_PropertySector

P
ok ko

«interface»
GFolio

Spatial Unit::LA_LegalSpaceBuildingUnit

«Feature Type»
BHRS_PartOfBuilding

Adninistrative::LA_Restriction D G s

propSec: CL_PropertySector
floor: CL_Floor
roomNum: CL_Room
subFolio: Integer
unitNum: Integer
basis: CL_Basis
regDate: DateTime
kitchen: Integer
bathroom: Integer
bussRoom: Integer
we: Integer
otherRoom: Integer

«Feature Type» 0.+
BHRS_Restriction

regdate: DateTime
property: LA_SpatialUnit
active: Integer

rbr: Integer

P
T

Figure 1. Classes of LADM profile for Republika Srpska
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In Republika Srpska there are several types obteg for maintaining cadastral data. The
process of establishing a real estate cadastréllinsprogress and is not complete for all
cadastral municipalities. Cadastral data on sontesteal municipalities are stored in land
cadastre (contain data only parcels and rightsrasttictions on them). Additional data on
parcels, mostly on restrictions over parcels amest in land register. Some cadastral
municipalities already were part of real estateaséi@. In this environment it was necessary
to establish new real estate cadastre for all ¢cedasunicipalities. This is carried out through
the exposing data to the citizens for verificato existing data. For this purpose, all classes
representing cadastral concepts got additionabat& which takes values from code list and
indicates the register to which concept belongs.

2.2 Montenegro

The Law on State Survay and Cadastre of Monten@§@7) also defines the concept of real
estate folio. As in Republika Srpska, cadastrah datMontenegro are issued within the real
estate folio. Real estate folio consists of foureeth - A, B, V and G.
Creation of new standardized data model is destiin&adulow et al (2015). Based on the
existing relational model at that time and natiolegjislation, it was possible to present the
basic concepts in the Montenegrin cadastre (Fig@e The real estate folio
(ListNepokretnosti) contains one or more real estgiNepokretnost) from A and V sheets,
one or more real estate rights (PravaNaNepokreima}strom B and V sheets and none or
more restrictions on real estates (Ogranicenjal f@sheet. One right holder (Nosioci prava)
may have no or more rights to the real estates.

| class Model domena /
PravaNaNepokretnostima ) Listhepokretnosti
+BW list
I - brojLn: int
1.7 1
a.- / 1 1
e
+G list 0.7
CigrRnicenja
- opisDgranicenja: string
- wistalgranicenja: int
0.7
™,
1 ., +AN list
1 1.7
Mosioci prava Nepokretnost
- indikacijeMosiocaPrava: string

Figure 2. Conceptual model for cadastre in Montenegro
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The second step in forming a standardized protiteMontenegro is the comparison of the
basic LADM classes and the existing conceptual mddgure 3 shows the mapping of basic
LADM classes to conceptual model for Montenegro.ths LA _Party class describes the
right-holders, the appropriate class from the cphed model is NosiociPrava. Class
LA_SpatialUnit describes spatial objects, and iispped to the abstract class Nepokretnost.
The LA_RRR class describes the rights, restricteams responsibilities of a real estate. In the
conceptual model, classes for the description ghtsi and restrictions are separated
(PravaNaNepokretnostima and Ogranicenja), and tatlived from the class LA_RRR. Class
LA_BAUnNiIt represents a set of rights, restrictiaarad responsibilities over one or more real
estate so that the sum of rights equals 1. In tineeptual model, this corresponds to the real
estate folio, so the corresponding class is Listkegtnosti. This proved the applicability of
ISO19152 standard to cadastral records in Montenegr

LADM

Nepokretnost

ListNepokretnosti

LADM MNE

| NosiociPrava |—|PravaNaNepakremostima

Figure 3. Mapping of LADM classes and classes from Montegrin conceptual model

The next step was to define LADM profile classesNwntenegro. In the profile, additional
attributes or classes were added to fully descdadastral terms according to national
legislation and existing regulations. Profile cksare marked with a prefix MNE (Table 1).
In Montenegro there are two types of register faintaing cadastral data: land cadastre and
real estate cadstre. In some cadstral municipgligspecially small villages only data on
parcels are maintained. Real estate cadastre éxisiies and bigger settlements. For this
purpose, classes for parcels, rights, restrictiamd baunits got additional attribute which
takes values from code list and indicates whetmey belong to land or real estate cadastre.

2.3Serbia

The land information system in Serbia is reguldigdhe Law on State Survey and Cadastre
from 2009. In Serbia there is also real estat®fati a document that should be issued to the
citizens. However, the Law defines a real estdlie #s data about a single real property, for
example data on one parcel (building or part oflding) together with its rights and
restrictions. Existing information system for rgmbperties in Serbia was implemented in a
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DOS application, based on FoxDbf tables for a §icemt part of Serbian territory, while a
small part of data is stored in a Microsoft Accalstabase. Data models in these two
applications differ from each other, with an evidabsence of relationships in the FoxDbf
database. This makes data migration very diffibgitause of the lack of data consistency.
Data model is based on the old real estate folfimitien which says that it consists of four
sheets (like in Republika Srpska and Montenegrbjs 15 how the old Law on State Survey
and Cadastre and the Registration of Rights on Estdtes Cadastre (1992) defined in the
real estate folio. In such situation it was necestest to create conceptual model for Serbia
based on actual law and existing data dictiongFRegure 4). This procedure together with the
development of standardized profile was describeRadulové et al (2017). The real estate
folio contains one or more real properties from Ahand V sheets, one or more rights to the
real properties from the B and V sheets, and eitbesr more restrictions on the real property
from the G sheet. One party may have zero or mopepty rights. According to the Law
from 2009, a real estate folio contains a singld peoperty with its rights and restrictions.
This affects the previous model by changing thetiplidity on class RealProperty from 1..*
to 1.

class Conceptual model /
Rights RealEstateFolio
1.* 1

0..* 1 1

0”*
Restriction

0..*

1 1 1

Party RealProperty

Figure 4. Conceptual cadastral model for Serbia
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class MappingOfLadmAndConceptualModel

LADM

—

LA_SpatialUnit

M
LA_Party LA_RRR / |
LA_BAUnit :
|
|
|
A\ I\ M\ .
! | ! A !
T T T T
| | I | |
| | Conceptual model for Serbia : :
| | |
| | | |
| | | | RealProperty
| h
Party Rights I RealEstateFolio
|
|
|
|

Restrictions

Figure 5. Mapping of LADM classes and classes from Sedn conceptual model

Next step was to analyze the possibilities ofrfgtthe resulting conceptual model in LADM.
Figure 5 (above) shows the mapping of LADM basm&ssks to Serbian conceptual model
classes. The mapping was done similarly like in daegro.

Since the applicability of basic LADM on Serbiamceptual model is proven, it is possible
to create corresponding basic classes of Serbiafilep(Table 1). All classes from Serbian
country profile have prefix RS. In Serbia real &stadastre is fully established so it was not

necessary to introduce a new code list for differegisters like in previous two cases.

Table 1. Mapping of LADM classes and classes from SerbiaiMontenegrin and Republika Srpska's

profile

Republika Srpska’s C
LADM class Serbian profile clas: Montenegrin profile class profile class L
LA_Source RS_Source MNE_Source BHRS_Source 1
Party package
LA Party RS_Party MNE_Owner BHRS_Owner 1
LA_GroupParty RS_GroupParty MNE_GroupOwner BHRS_G@wper 2
LA PartyMember RS_PartyMember MNE_OwnerMember BHRSn&Wember 2
Administrative Package
LA_RRR RS_RRR MNE_RRR BHRS_RRR 1
LA_Right RS_Right MNE_Ownership BHRS_OwnershipParce 1
LA_Right RS_Right MNE_Ownership BHRS_OwnershipBuildingl
LA _Restriction RS_Restriction MNE_Restriction BHRS_fietion 2
LA Restriction RS _Notice - - p;
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LA_Restriction RS_Easement - - 2
LA_Responsibility - - -
LA_BAUnit RS_BAUnit MNE_RealestateFolio BHRS_RealeskHilio 1
LA_Mortgage RS_Mortgage MNE_Restriction BHRS_Regdtitt 2
MNE_AdministrativeSource BHRS_AdministrativeSourl
LA_AdministrativeSource RS_AdministrativeSource ce
LA_RequredRelationshipB| RS_RequredRelationshipBA - - 3
AUnit Unit
Spatial Unit Package
LA_SpatialUnit RS_SpatialUnit MNE_SpatialUnit BHRSpasialUnit 1
LA_SpatialUnit RS _Parcel MNE_Parcel BHRS _Parcel 1
LA_SpatialUnit RS_PartOfParcel MNE_PartOfParcel BHRE&rtOfParcel 1
LA_SpatialUnit RS_Building MNE_Building BHRS _Building 1
BHRS 2
LA_SpatialUnitGroup RS_SpatialUnitGroup MNE_ Caddsfumicipality _ CadastralMunicipality
MNE_AdministrativeMunicipalit | BHRS_AdministrativeMun| 2
LA_SpatialUnitGroup RS_SpatialUnitGroup y icipality
LA_SpatialUnitGroup RS_SpatialUnitGroup MNE_City BHRSty 2
LA_SpatialUnitGroup RS_SpatialUnitGroup MNE_Country BHRS_Country 2
LA_SpatialUnitGroup RS_SpatialUnitGroup MNE_ Cada8tistrict BHRS_CadastralDistrict 2
LA_LegalSpaceBuildingU MNE_PartOfBuilding BHRS_PartOfBuilding B
nit RS_LegalSpaceBuildingUnit]
LA_LegalSpaceUtilityNet | RS_LegalSpaceUtilityNetwo| MNE_LegalSpaceUtilityNetwork| BHRS_LegalSpaceUtility 3
work rk Network
LA Level RS Level MNE_Level BHRS Level 4
LA_RequredRelationshipS| RS_RequredRelationshipSpg - - 3
patialUnit tialUnit
Surveying And Representations Subpackagt
LA_Point RS_Point MNE_Point BHRS_Point 2
LA_Point RS_Point MNE_BasePaint BHRS_BasePoint 2
LA_Point RS_Point MNE_DetailPoint BHRS_DetailPoint 2
LA_SpatialSource RS_SpatialSource MNE_SpatialSource BHRS_SpatialSource P
LA_BoundaryFaceString RS_BoundaryFaceString MNE_ FokyL BHRS_PolyLine 2
LA_BoundaryFaceString RS_BoundaryFaceString MNE_ LaggSent BHRS_LineSegment 2
LA_BoundaryFaceString RS_BoundaryFaceString MNE_ Rwoiyg BHRS_Polygon 2
LA_BoundaryFace - - - B

2.4 Similarities and differences between profiles

The abstract test suite defined in Annex A of tl80119152 standard specifies the
requirements that the development of country pedids to meet in order to be conformant to
this standard. Three conformance levels are spdcper (sub)package: level 1 (low level),
level 2 (medium level), and level 3 (high level)able 1 (below) shows the mapping of
LADM classes, Serbian profile classes, Montenegriofile classes and Republika Srpska’s
profile classes. A level of conformance to LADMaiso shown (CL). All of three profiles are
conformant to all classes from low and medium lered to several classes from high level of
conformance.

Table 2. shows the similarities and differencesvben these three cadastral systems beside
obvious differences on some attributes and codg. liSrst similarity is related on common
terminology and use of document called real edtdie. The second criteria is based on the
concept of real estate folio that is used in cadaSthere are two concepts ,One to many*
concept and ,,One to one" concept and relates onrhany real properties are defined within
real estate folio. First one is used in Republikas®a and Montenegro and the other one is
used in Serbia. Third criteria is related to whethe real estate cadastre is fully established
or not. It is important fact since it affects datadel. For example in Republika Srpska and
Montenegro there are additional code lists thatatés whether real property is in real estate
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cadastre or some other register. This also affeasedures and processes in information
systems.

Table 2. Similarities and differences between thregystems

Real estate | ,One to ,One to Real estate

folio many* one* cadastre
Region document concept concept | established| Migration
Serbia yes na yes yes comple>
Montenegro yes yes na not fully eas!
B&H Republika Srpska yes yes no not fully easy

Last criteria indicates the level of complexityrofgration of data from old data structure to
new data model. This criteria is very importantcsirit shows how much effort should be
done to transit from old to new system. In Republ@«pska and Montenegro this step was
easier since existing data model was relationaltss®d on cadastral concepts. However, in
Serbia data structures differ from municipality nwunicipality with a lack of relations
between tables and they are based on outdatedstatiie migration to new data model is
very complex and must be iterative in order to kesdhe inconsistency of the data as
described by Sladiet al (2017).

3. LAND INFORMATION SYSTEM (LIS)

This section describes implementation of createfilps in practice in the form of a technical
solution combining together software for maintagnoadastral and legal data (cadastral maps
and data about rights), office management solwioth development of on-line services for
the citizens, to have an insight into their rigatsl restrictions.

Geoportal

Web services Database eCadastre

DBMS Server Web Server

Web server

replication

other information systems

replication

Web browser

|
| -

= -
DBMS Server OJ —
DBMS Server O
Legal person
]
eTerraSoft

eTerraSoft

Natural person

Figure 6. Architecture of land information system
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There are three main subsystems of land informatystem in these regions: 1) land register
containing alphanumeric data about land, buildimggts and parties 2) cadastre containing
spatial data about land parcels and buildings 8feofmanagement for handling requests
made by citizens. Software solution includes thecfionalities for maintaining cadastral data
by employees in mapping agencies and office managemmodule which connects client

requests for change of data or issuing the docwmewith procedures in cadastre.

Architecture of resulted land information systemsh®wn on Figure 6 above.

Technical solution consists of several modules:

- module for maintaining cadastral data for employ@eshe geodetic authority. This
module is in use in organizational units as parfafa desktop application. This module
allows employees to change the spatial and graptiata on real properties (Przulj et al,
2017) together with alphanumeric data like deswepattributes or rights and restrictions
in one transaction,

- module for maintaining office management data fmplyees in the geodetic authority.
This module is in use in organizational units ast & Java desktop application. This
module is connected with previous module whichaatis that request from the external
users and their subjects in office managementiked to transaction of changing the data
in cadastral records,

— module for search and overview of cadastral datautih web — eCadastre. This module is
realized as web application which use both intefaaiployees) and external users (natural
and legal persons),

— customized GIS tool for cadastral data for emplsyee

— Geoportal - for search and overview of geospatidd,

— Cadastral web services for integration with otinéorimation systems.

This technical solution provides users with unifeetie lists, maintained by year, status and
activity, with automated processes and securedddiasis, easy and fast access and search of
data, as well as with automated reports for prengrtbuse of data.

In the case of Republika Srpska all mentioned mexlwlere implemented in practice except
the cadastral web services. The challenges ineim@htation were to overcome the problems
of old low-functional equipment and absence of gdath center as well as data links, lack of
necessary information from the geodetic authottty k& the case of Montenegro, modules for
maintaining cadastral (alphanumeric) data, officanagement module, eCadastre and
customized GIS tool were implemented in practiclee Thallenges in implementation were

based on previous bad cadastral procedures whithied that real properties of half of the

city were stored in one real estate folio. Howedata center and cooperation with geodetic
authority were good. In the case of Serbia officenagement module and cadastral web
services for the eGovernment were implemented attme. The challenges in Serbia: old

equipment, data center exists but not functionalcdastral data since LIS application is
DOS based, poor data links, lack of cooperation ...
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4. ELECTRONIC SERVICES FOR LIS

The purpose of electronic services is to provideeas to these registers to the citizens which
can be natural or legal persons. Part of that datavailable to all, while more data is
available to registered users which are usuallgllpgrsons involved in legal issues, such as
notaries, banks, ministry of internal affairs, t@ministration etc. There are three types of
services that are in use: eCadastre service, Weliceg to support integration with
information systems of cooperative organizatiors geoportal services.

4.1e-Cadastre

One of the main tasks the system has provided lineoaccess to real-time data from real-
time cadastral records via a web browser throughef@adastre web application. eCadastre
enables internal and external users to view datallimunicipalities. eCadastre service
provides insight into land register and office n@garaent. Users are allowed to view data
about rights over their properties. eCadastre esabsers to view data about rights on real
estates in a real estate folio on the basis ofajribe search criteria. These search criteria
include: the name or personal number of a persenntumber of parcel, the number of real
estate folio, etc. They can also view requestsropgaties and follow the execution of their
requests. Issuing of documents and making requestpeovided for registered users.
Particular attention is paid to notaries who, indiidn to viewing the data, have the
possibility to download electronically signed doants that are valid for further use. Also,
notaries have the option of submitting requeststii@ implementation of changes in the
cadastre and the possibility of monitoring theustaif execution of their requests.

Services such as eCadastre enable public accdss ¢tadastral data and make such data more
transparent. Benefits of such services have beaftyzad by Borzacchiello and Craglia
(2013). This provides more security in real estatnsactions and lowers the risk of
fraudulent transactions which have been very comimaine past years. This is a step forward
to opening the government data to the public whials been very active in recent years
through the development of e-Government in SerHiavever, it cannot be considered as
Open Data, since only part of a dataset is avaldigdely, and the data is not machine
readable, nor downloadable. The implication of iBighat data can not be easily used for
research and analyses, for example.

4.2 Cadastral Web services

Cadastral Web services are intended for use bintbamation systems of other organizations
(banks, Ministry of internal affairs, Ministry oinfances - tax administration, business registry
agencies, etc.) that use cadastral data, as wdlbrathe work of the eGoverment portal
through which online services to clients are exedut

In the case of Serbia, cadastral service Submit&sqs developed as part of the service
architecture necessary for the process of issunogidents through the eGovernment portal.
Within this architecture several information sysserare connected (Figure 7 below):
eGovernment portaPprtal eUprava), land information systenK@T), information system of
the Ministry of Finance Treasury Administratiofr¢zor), information system of the Ministry
of internal affairs MUP) and the information system of the Business RegisfAgency
(APR). These systems are connected via the eGatewaystaln of the land information
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system which prepares the processing of electrsaivices. This subsystem is used as an
access point for all participants (Radutg\2015).

Portal elUprava Trenor

Figure 7. Communication of information systems in the proess of issuing documents

The eGateway subsystem represents a technolodgrpiathat accepts an electronic request,
analyzes it and sets the parameters for processirignd information system. Also, this
subsystem enables secure communication of theifdotmation system with the external
systems. Communication with the portal is done ndferring documents or service
parameters that are relevant in order to generajaided service on the portal. Requests
received from the eGovernment portal are forwarttethe land information systeniKAT)
which records parameters and process request. inéordhation system manages all service
requests regardless of whether the request hasaudigitally or analogously. The eGateway
subsystem provides secure communication with theadury Administration’s information
system so that authorized employees can have atoesaid fees. eGateway establishes
communication with information system of the Mimstof internal affairs and the
information system of the Business Registers Agencgrder to check the correctness of
forwarded data.

In order to create needed service architectuiie,riecessary to define the services for which
the respective institutions are responsible andigpthe messages exchanged between them.
Based on this, it is possible to define a servibereography in the process of issuing
documents through the eGovernment portal. The @@horeography gives a description of
how many participants interact with one anotheachieving a goal. Choreography is used to
understand and document the entire process atharligvel, and then use it when designing
and implementing the services of each participamchioreography. The BPMN2.0 standard is
used to describe business processes and to cresttded for service choreography.

As previously mentioned, eGateway redirects messé&gen one institution to another and
performs data checking. From the eGovernment pottased on user requests, the
eGateway’s servic®ubmitRequestG is called, which checks the correctness of datdhen
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applicant by calling the servicgheckJMBG (MUP) or CheckMBR (APR) service, depending
on whether the applicant is a natural or legal@er3hen, theSubmitRequest service of land
information systemKAT) is called to verify the correctness of the requesd record the
request (Figure 8 below). In environment of actaat information system, certain activities
of employess in the cadastre are necessary foctbesography to continue. In order to
present these activities, user activities are thiced. After entering the request, the user
verifies it and calls the eGateway’s serviseSatementG, and eGateway calls the Treasury’s
GetSatement service to check if the fees are paid. When thpleyee receives information
that the payment is done, the payment is reconddahid information system and the subject
of the office management is formed. This actionl|scathe eGateway’'s service
GetSatusChangedG, which calls the eGovernment’s servidetSatusChanged to inform the
applicant about the progress in his request. Fyrthe employee creates a document and
calls the eGateway’s servid@ocumentUploadG, which calls the eGovernment's service
DocumentUpload service that send the digitally signed documennii¢oapplicant.

In the case of Montenegro web services are impléedeio provide cadastral services to other

information systems such as the Ministry of intéra#fairs, the Commission for the

Prevention of Conflict of Interest, banks, insumrmompanies, the Ministry of Agriculture

and Rural Development, the Ministry of Labor anai@bWelfare, local self-government ...

Web services are described with WSDL specificataord message exchange is done via the

SOAP protocol. Developed services for other infdiarasystems are:

— Opstine - returns the list of administrative municipalgieand unique identifiers of
municipalities;

- Katopst - returns a list of cadastral municipalities anmtique identifiers of cadastral
municipalities;

— ListKz - for a certain cadastral municipality and oneh&f parameters (land folio number
or parcel number) returns data on land folio (data parcels, rights on parcels,
restrictions);

— ListKn content - for a certain cadastral municipality @me of the parameters (real estate
folio number, parcel number, building number, paftbuilding number) returns the
contents of the real estate folio (data on parcigkts on parcels, data about buildings and
parts of buildings and rights on them and restit);

— ListLica - returns data on land and real estate foliastHe particular person (natural or
legal);

— NepoLica - returns data on land and real estate foliosthamgewith their contets (parcels,
building, part of buildigns, rights, restrictiogyr the particular person (natural or legal).

A servicesignPDF is used for digital signing of documents that dogvnloaded by notaries
through eCadastre. A digital signed document isdvadr further use in the activities of
notaries and other users to whom this option idaha.
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Figure 8. Service choreography

4.3 Geoportal

Geoportal is established and maintained by the mgpggencies as part of the Spatial Data
Infrastructure and provides view of layers of splatata, including parcels and buildings
(Jovanow et al, 2012). Although data is published as WM8 WS, only registered users
can download data for a certain fee, therefore datat open for general public, which is the
case in some countries (e.g. Czech Republic). Wdsld allow easier research, spatial
analyses, the use in education process, etc. Begordcedures to obtain data for a fee are not
fully implemented, and in the case of Serbia, ggttiadastral data is not a trivial task.
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5. DISSCUSSION ON 3D FOR LIS

This Section presents a review of current techneidpr 3D data acquisition and formats
that could be used in the cadastre. Technologyagrpssing and there is a growing need for
3D datasets. 3D models provide realistic visualraof spatial infrastructure. 2D and CAD
formats can no longer provide the required amotimformation whether it is a question of a
real estate cadastre or a utility network cada3inés is one of the reasons why 3D formats
are becoming more and more important The most camhymused technology for data
acquisition is a laser scanner, Global Positiorte3ygGPS), ground penetrating radar (GPR),
etc. Laser scanner is very often used when thaeaeed for 3D models, especially when it is
integrated in LIDAR system. It is used for 3D dataquisition of powerlines, railways, and
other infrastructures (Popdviet al, 2017a). The GPR is used to collect inforomaton
underground infrastructure such as gas pipelineshaar kind of utility network (Risti et al,
2017). This data can be used as input into utiléywork cadaster, and can also produce 2D
and 3D data. The process of creation of 3D modelsuddings in CityGML format using
LIDAR data has been described by Popaati al (2017b). An example of 3D building model
in the CityGML format created from LIDAR data usitigs procedure has been shown on
Figure 9. This 3D model can be used to expand ddastre with the 3D, by linking LADM
profiles and CityGML data model and mapping legphces in CityGML model. The
integration of LADM with CityGML for the purpose @D cadastre has been proposed by
Ronsdorff et al (2014) and G06zdz et al (2014). Alssing BIM IFC as a source for 3D legal
spaces has been proposed by Oldfield at al, 2017.

'nﬂt r Hiﬁll‘_ "F‘Fl‘ff

Figure 9. CityGML model of Faculty of Philosophy, Universiy of Novi Sad

Utility infrastructure is also important part of &I Figure 10a below) shows a possible 3D
model that can be implemented in the concept ofilayunetwork. Data was collected by
GPR and further processed to achieve the shownImiéidere 10b below) shows powerlines
obtained by processing LIDAR data, for the purpokéegalization procedures using utility
network cadastre (Popdavet al, 2017a).

In surveying and engineering practice in this ragispatial data is mostly in CAD format,

while BIM is not in such a wide use, mainly becawuselack of qualified staff in BIM

modeling, and also the habit from the past to usd® @rawings Ppurovi¢ et al, 2009).
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Despite that, if proved useful, mapping agenciggtizer with private sector, may do more to
promote the use of BIM in engineering design.

Figure 10. 3D mapping of utility infrastructure a) underground pipeline b) powerlines

6. CONCLUSION

The paper presents the development of LADM basedllgs for Serbia, Montenegro and
Republika Srpska. It is shown that all of threefifgs are conformant to all classes from low
and medium level and to several classes from legél lof conformance. It is shown how land
information systems in these countries and regamesorganized as well as similarities and
differences between three systems. Implementatidnchallenges in these systems has been
presented. Considering the fact that the technesofgir 3D data acquisition are getting more
and more users in these countries, and the pranfuofi 3D data is increasing, this input can
be used for registering 3D legal space in cadaswure work will include research on
procedures how to develop 3D legal space by linkiitgGML or BIM to LADM profiles.
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