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Introduction

Problem statement, main research question and objective
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Introduction

BRK Inzage
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For a given address, who is the owner of the building and the parcel and are

there any spatial plans to which the building plan needs to apply and are

/here public law restrictions to which the plan should comply?
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Introduction

Main research question

What are the benefits and drawbacks of a linked data portal
based on the Land Administration Domain Model (LADM)
Edition II concepts?
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This study examines the benefits and
drawbacks of a linked data portal based
on the Land Administration Domain
Model (LADM) Edition II concepts.
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Objective of the study

linked data portal
the Land Administration Domain
Model (LADM) Edition II



This study examines the benefits and
drawbacks of a portal based
on the Land Administration Domain

Model (LADM) Edition II concepts.
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Objective of the study

Linked data

kad:teamWithin

rdf:type

kad:memberOf
kad:worksAt

sdo:address

kad:memberOf

sdo:containedInPlace

kad:livesin
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This study examines the benefits and
drawbacks of a linked data based
on the Land Administration Domain

Model (LADM) Edition II concepts.

%
TUDelft



Portal

125 jaar
Centraal Bureau
voor de Statistiek

Cijfers~  Arbeideninkomen~  Economie~  Maatschappij~ Regio Overons

28% 379dzd Green Deal
Inflatie Werklozen dashboard

b 125 jaar

5 betrouwbare

statistiek

Verwacht
Omzet detailhandel*
2-4-2024 06:30

Figure. CBS portal
(Centraal Bureau voor de Statistiek, 2024)
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‘ Waar ben je naar op zoek? Q ‘ English

Particulier  Zakeljk Onderwijsdata Inburgeren @

DUO Particulier

P Dienst Uitvoering Onderwijs
i
PRAZY inisterievan Onderwis, Cultuur en
Wetenschap

Informatie voor studenten, terugbetalers en leraren

Zoek op du

Geld voor school en studie

Financiering van uw opleiding

Qv

Uw studentenreisproduct

Inschrijven en betalen opleiding

Uw inschrijving en lesgeld voor mbo en vavo

Opleiding wijzigen

Klaar, gestopt of een andere opleiding gaan doen

Q Zoek

Diploma’s en bevoegdheden
Diplomadiensten en bevosgdheden van leraren

Staatsexamens

Nt2 en staatsexamens vmbo, havo, vwo en vso

Kinderopvang

Registers voor kinderopvang

Ouderverklaring voor nieuwe scholen

Een nieuwe school steunen

Figure. DUO portal
(DUO - Particulier, n.d.)

8 Login

Objective of the study

@ Netbinnen  Aigemeen  Economie  Sport  Mediaen Cultwur  Achterklap  Shop  Meer Q @ &, wioggen

Video's
Tech

Waarom moet je Israé! kampt met grote
opeens betalen alsje  landbouwcrisis:
zonnepanelen hebt?  Nederlandse Tzachi

vindt vijf miljoen Nederlandse e-
mailadressen bij online oplichters Emotionele Boeing- Hoeveel minder
baas erkent belasting ga je over je
productiefout bij 737 salaris betalen in 20247

o NU+ | Zijn serviceabonnementen een mogelijke oplossing voor elektronisch afval?
e Al-chatbots gedragen zich minder ongepast als de oplossing van Microsoft werkt

o Jort Kelder wint hoger beroep tegen Google over nepadvertenties Fullen we
 Rabobank-klanten hebben door storing geen toegang tot rekening

® Zeven mannen opgepakt vanwege grootschalige bankhelpdeskfraude op de bank?

Stelling | 'Een verbod op sociale media voor kinderen onder de veertien is een
goed idee'

Figure. Nu.nl portal
(DPG Media Privacy Gate, 2024)
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This study examines the benefits and
drawbacks of a linked data portal based
on
Edition II concepts.
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Objective of the study

The Land Administration Domain Model (LADM)

= Land administration is the process of establishing LA_SpatialSource
and maintaining information about land.
LA_LegalSpaceNetwork

= Conceptual model
= International Organization for Standardization ] | 7 A Spetatunaroup [ ]

V

LA_Source l
= Land ownershi — -

p % LA_SpatialUnit LA_BoundaryFaceString
" Land use u-Parwombar-__% J7 LA_AdministrativeSource _‘
+ Land rights = | L e |
] 3 LA_Restriction Zl.i R ibili LA_BoundaryFace
= Unified Modeling Language (UML) = Rigaponsiolity
= Adaptable to different contexts [P LA Right
LA_Mortgage

4 kadaster
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Politie vindt vijf miljoen Nederlandse e-
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Literature and contextual

review

15



Literature and contextual review

Land Administration Domain Model Edition II

Core LADM
= Part 1 — Generic Conceptual Model (approved)
= Part 2 — Land registration
Realisation of Part 1
= Part 4 — Valuation information ——— _L ____________ .
| PART 1-Generic PART 2-Land | PART 4 -Valuation PART 5 -Spati
. . . . - - patu.]]
Part 5 — Spatlal plan lnformatlon : conceptual model registration : information plan information
I I
| Party package |
| Basics Detailed |
I
: Administrative package |
[ Basics Detailed |
I
: Spatial Unit package |
| Basics Detailed |
: Generic conceptual Surveying & : Valuation Spatial
| | model package "“‘—'E'J;f_’;fa'lfa:g“ | information package|  |information package
: |

based upon Parts 1 & 2

4 kadaster
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Literature and contextual review

Land Administration Domain Model Edition II

Core LADM
= Part 1 — Generic Conceptual Model (approved)

= Part 2 — Land registration

LA_BoundaryFaceString LA_Point

T~

LA_DistanceObservation

LA_BoundaryFace

T\

LA_SpatialSource

VersionedObject LA_Source \,\ ﬁ'
LA_LevelObservation

LA_DesignSource

i

LA_ImageObservation
/ \ LA_SurveySource

LA_GNSSObserv ation LA_AngularObservation

LA_Party

/7

LA_RRR .
- LA_BAUnit N |
LA_SpatialUnit _ LA_MBESObservation
LA_GNSSCorrection
Flgure' Basic classes of core LADM LA_TPSObservation LA_PointCloudObservation LA_GPRObservation
(Kara et al., 2024)

Figure. Classes of the Surveying and Representation package
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Literature and contextual review

Land Administration Domain Model Edition II

= Part 4 — Valuation information

= Facilitates all stages of administrative property valuation

Valuation Information::VM_Valuation | Valuation Information::
I~ VM_MassAppraisal

—

Valuation Information:: Valuation Information:: Valuation Information:: Valuation Information::
VM_ValuationSource | VM_TransactionPrice — VM_SalesStatistic VM_ValuationUnitGroup

—

Valuation Information::
VM_ValuationUnit

Valuation Information:: Valuation Information:: Valuation Information::
VM_SpatialUnit VM_Building [ VM_CondominiumUnit

4 kadaster
T U D e I f‘t / \ Figure. Basic classes of valuation information
(Kara et al., 2024)



Literature and contextual review

Land Administration Domain Model Edition II

= Part 5 — Spatial plan information

= Defines how expected land use converted into rights, restrictions and responsibilities

SP_PlanGroup SP_PlanUnitGroup
<
_/">
SP_PlanBlock SP_PlanUnit SP Permit
< }

Figure. Basic classes of spatial plan information
(Kara et al., 2024)
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Literature and contextual review

[.and administration in the Netherlands

Basisregistratie

= Land registration Voertuigen

Basisregistratie

Basisregistratie Kadaster Basisregistratie
Inkomen

Topografie

Onroerende zaak|

» Valuation information

Appartements
recht

Perceel @
= Spatial plan information K, Ko

Basisregistratie

Basisregistratie Grootschalige Topografie

Waarde Onroerende Zaken Grootschalig
topagrafisch
object

Lijnelement @

Basisregistratie
Ondergrond

Ondergrond @

WOZ waarde

woz object (g

kadaster

Handelsregister

Basisregistratie Personen

Niet ingezetene

Niet natuurlijk
persoon

Ingezetene

Ad re%s,eerbaar
object

Natuurlijkfjpersoon

Onderneming Openbare ruimte
maatschappelijke P

Verbl ijfsubject@
activiteit

Standplaats @

Vestiging Nummeraanduiding| Ligplaats @

%
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Figure. Base registers in the Netherlands
(Overheid, 2020)
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L.and administration in the Net_herlands

= Land registration
= Valuation information

= Spatial plan information
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Kies uw onderwerp

ie voertuigen

Nietingezetene |  Ingezetene

Matuur

MijnOverheid KVK oo mwsqm o
o % Uitgebreid zoeken in h®t Handelsregister

(01 kg e n v o isarkr s st ses b

Wat kunt u met MijnOverheid?

Berichtendox Uw gegevens it s

Figure. Base registers in the Netherlands
(Overheid, 2020)

Literature and contextual review
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ERK Inzage

Actuele informatie uit de BRK
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Literature and contextual review

[Land administration in the Netherlands

Land registration

Valuation information

Spatial plan information

Basisregistratie
Waarde Onroerende Zaken

Figure. Wozwaardeloket portal
(WOZ-waardeloket, n.d.)
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Figure. Base registers in the Netherlands

(Overheid, 2020)



Literature and contextual review

[Land administration in the Netherlands

Basisregistratie

= Land registration
Topografie
» Valuation information

= Spatial plan information einshlc)
geo-object

Basisregistratie
Grootschalige Topografie

Grootschalig
r.upcgraﬁsch
object

Lijnelement @

2] 1s]ol=]0]

$ pdok

Hét platform voor

hoogwaardige geodata
=D e

Figure. Ruimtelijkeplannen,
BGTviewer and PDOK portals
(Ruimtelijkeplannen, n.d.)

4 kadaster
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Figure. Base registers in the Netherlands

(Overheid, 2020)



Linked data

= SPARQL language
= Triples (subject, predicate, object)

= Uniform Resource Identifiers (URIs)

= The Kadaster Knowledge Graph
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Figure. Kadaster Knowledge Graph

Literature and contextual review
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Design of Prototype

Methodology
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Design of prototype

Methodology

= Design Science Research (DSR)
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Figure. Methodology of this thesis



Results
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Use cases

Two use cases are identified

to assess the impact of the
implementation of LADM in the
Netherlands.

Current state of the use cases is
modelled as process models.
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>-—> Implementation with linked data D
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Real estate transaction

= The preliminary phase: [nformation sources in real estate exploration.

The (potential) buyer

The seller

7

S

B

o

M

]

(=]

5

=,
TT

CCCCRCCCECCCRLL

BAG
BEK
BRK-PB

Wozwaardeloket

C Due diligence \
J

(Di:;clcsure ebligali:}D
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Figure. Process model real estate transaction — Preliminary phase

Results — Use cases



Real estate transaction

= The sequential phase: Sale and transfer of the real estate.

4 N

Make up O-situatie

(pre-screening)

Bankruptcy register

Guardianship and
administration register

Identity verification register

BRP (natural person)
or HR (juridical person)

Public registers

(O (U (O (O (1

/ .........

Figure. Process model real estate transaction — Sequential phase

N
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Results — Use cases

The (potential) buyer

The seller

The notary

The registrar

_

Signing of the contract ol
sale agreement

cceive notarialy

Preparation of the
contract of sale

Signing of the contract of
sale agreement

Receive sales agreement

Make up O-situatie
(pre-screening)

g Bankrupicy register
Guardianship and
- "= gdministration register

. = Ideniity verification register

5 BRP (naturl person)
or HR (juridical person)

& rublicregisters

otarial deed is

deed

eceive notarial
deed

\ drawnup

BB Bankruptcy register

Sign notarial

s Guardianship and
administration register
Make up 1-situatie

=B 1centity verification register
(re-recherche)

= BRP (natural person)
or HR (juridical person)

&5 BRK (entry point to public registers)

deed

Sign notarial
deed

g

Sign notarial Copies of the signe
\ deed notarial deed

Receive copies of the
signed notarial deed

Check whether deed meets
regisiration requirements
Cadastral Act

Registration in public
register accepted

Notarial deed is
registered in public
register

BRK is updated

BB bunkrupicy register
g Cuardianship and

administration register

Make up 2-situatie
(post-recherche)

=
oo S Identity verification register
g BRP (natural person)
—_— or HR (juridical person)

5 5RK (entry point to public registers)

l

Purchase price is made
available and paid




Results — Use cases

Building permit

= Preliminary phase: Information sources in preparation of a building plan and the application for a building
permit.

The applicant The municipality

(o]

Is a permit needed?

Yes No

ﬁlan in compliance with (Execule building plan _)
spatial plan(s)?

_
Omgevingsloket S

Yos \4 No

(Adjustments to plan)

( Permit application )

.
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Figure. Process model building permit — Preliminary phase



Building permit

= Sequential phase: Application for a building permit.

BRP (natural person) or
commercial register (HR) (juridical person) e -

I

Check personal
information

|

BRK E _________ Check cadastral data
[
— Plan in compliance with
Omgevingsloket spatial plan(s)?

BRK-PB &= .........

lan in compliance with publi
law restrictions?

Figure. Process model building permit — Sequential phase
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Results — Use cases

The applicant The municipality
[e] -f( Application building permit
Complex application?
No
Pre-consultation
Adjustments and/or
(environmental) research
|
Application to coordinator
BRP (natural person) or =
commercial register (HR) (juridical person) = -
) - Plan in compliance with
Omgevingsloket == ........ spatial plan(s)?
\_// N
BRK-PB &=
Notification of (not) . B —
) . Application returned to
granting permit .
applicant
.




Country profile of
the Netherlands

To adapt the LADM to the
country-specific needs of the

Netherlands.
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|dentification of use cases

|

Current state of the use cases 1—\

N

>-—> Implementation with linked data D

|

N— Querying

|

Assessment by comparison
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Core LADM

= Part 1 — Generic Conceptual Model

= Part 2 — Land registration

Adjustments:
= Required relationship on LA_RRR

= Merging of the classes LA_BAUnit and
LA_SpatialUnit

= LA_Mortgage as a subclass of LA_RRR

(‘ kadaster
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Results — Country profile of the Netherlands

External: ExtAddress
NL_Address

addressAreaName: CharacterString [0..1]
addressCoordinate: Point [0..1]
address|D: Oid

buildingMame: CharacterString [0..1]
buildingMumber: CharacterString [0..1]
city: CharacterString [0..1]

country: CharacterString [0..1]

postalCode: CharacterString [0..1]
postBox: CharacterString [0..1]

LA Party

LA_Party

state: Characterstring [0..1]
sireetName: CharacterString [0..1]

L T R S S S S

1. 1.

o.* LA_RequiredRelationship

LA_RequiredRelationship

LA AdministrafiveSource

LA_Admininistrative Source

LA SpatialUnit

- 3
7 [ B [—
LA RRR I : LA_SpatialUnit n
1.*
LA_RRR < LA_Restriction
T L= LA_Restriction
TA_Right
LA_Mortgage
NL_RealRight
LA_Mortgage
0.~
imits.
==feature Type==
NL_PublicLawRestriction =~ —— e
idenficitation: Oid
source: BRK-FB <afeature Type==

beginDate: Date
endDate: Date [0..1]

1
hasA
1

=<featureType=>

+ o+ 4+

NL_RegulatoryArea

+ BGT-Object: BTG-ObjectReference [1..7]
+ BAG-Object: BAG-ObjectReference [1..7] LA _SpatiaiUnit
+ CadastralObject BRK-ObjectRefence [1.7]

NL_SpatialUnitRestriction

LA_SpatialUnit

LA_Legal SpaceBuildingUnit

LA_SpatialUnit

LA_LegalSpaceParcel —

LA_Legal SpaceUtilityNetwork

Figure. Country profile of the Netherlands for core LADM



Core LADM

Added class:
= NL Address
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Results — Country profile of the Netherlands

External-ExtAddress /—\
ML _Ad [I rE' 55 : :gg::zgr:;::r:;? gg.‘i':'a[%a::]svmg 0.1

RN I K K S N R

addressAreaMame: CharacterString [0..1]
addressCoordinate: Point [0..1]
address|D: Oid

buildingMame: CharacterString [0..1]
buildingMumber: Characterstring [0..1]
city: Characterstring [0..1]

country: CharacterString [0..1]
postalCode: CharacterString [0..1]
postBox: Characterstring [0..1]

state: CharacterString [0..1]
streetlame: Characterstring [0..1]

.-

LA RequiredRelationship

1.*

LA SpatialUnit

LA_ SpatialUnit

+ addressiD: Oid
buidin

rString [0..1]
buildin aracterString [0..1]
city. Ch ing [0.1]
country ing [0.1]
Party| |+ 1al clerString [0..1)

posi
+ postBox: Characterstring [0..1)
+ state: CharacterString [0..1]
LA_Party + sreetName: CharacterString [0..1]

-

<clasturaTypes>

NL_PublicLawRestriction ~ ————

+ idenficitation: Oid
+ source: BRK-PB <cteatureTyoer>
+ beginDate Date ] o
+ endDate: Date [0.1] NL_SpatialUnitRestriction
1
'
<<tesireTypeos _Spsta

NL_RegulatoryArea

+ BGT-Object BTG-ObjectReference [1.*]
+ BAG-Object BAG-ObjectRetersnce [1.7]
+ CadastralObject BRK-ObjectRefence [1.7]

_SpataUn
LA_LegalSpaceUtiiityNeswork

Figure. Country profile of the Netherlands for core LADM
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Core LADM

Added classes:
= NL_PublicLawRestriction

LA Restriction

= NL_SpatialUnitRestriction

LA_Restriction

= NL_RegulatoryArea T

<zfesture Type=>

NL_PublicLawRestriction

idenficitation: Oid
source: BERK-PE

LA_RequiredRelationship

Results — Country profile of the Netherlands

External ExtAddress

NL_Address

+ addressAreaName: CharacterString [0..1]

+  addrassCoordinate: Point [0..1]

+ addressiD: Oid

+  buidingName: CharacterString [0..1]

+  buildingNumber CharacterString [0..1]

+ ity CharacterString [0.1]

+  country: CharacterString [0.1]
TAFary| |+ pesialCode: CharacterSining [0.1]

+ postBox: Characterstring [0..1)

+ state: CharacterString [0..1]

LA_SpatialUnit

LA_ SpatialUnit

L

limits

<=feaiure Type=>

+ 4+ 4

beginDate: Date 1
endDate: Date [0..1]

1
hasa

==featureType==

NL_RegulatoryArea

+ BGT-Object: BETG-ObjectReference [1..%]
+ BAG-Object: BAG-ObjectReference [1..%]
+ (CadastralObject: BRK-ObjectRefence [1..7]
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W

- LA_Party + sireetName: CharacterString [0..1]

0.1 e 1=

o] LA_RequiredRelationship
A

[ i LA - 4

o i

LA_RRR LA_Restnction)
LA_Restriction

1.%

NL_SpatialUnitRestriction

N

LA_Ruight]|
o
§

<clasturaTypes>

NL_PublicLawRestriction ~ ———— —
+ idenficitation: Oid
+ source: BRK-PB <cloatureTypes»

+ beginDate Date B e ——
+ endDate: Date [0.1] ! NL_SpatialUnitRestriction

‘
|

+ BGT-Object BTG- Reference [1.%]

+ CadastralObject BRK-ObjectRefence [1 %]

Figure. Country profile of the Netherlands for core LADM
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Results — Country profile of the Netherlands

= Part 4 — Valuation information ==

Adjustments: [ T .

= Removal of relationships on itself on the class )
LA_SpatialUnit A ,,Tm

= Removal of the relationship on itself on the e od o]
class LA_SpatialUnitGroup e J e

= Addition of a relationship between the classes . P 18
LA_SpatialUnitGroup and LA_Spatia].Unit _LA:::;':ZE:::U“: - LA_SpatialUnitGroup ke

= Addition of class VM_Valuationsource and its
relationships with VM_ValuationUnit, S
VM_Transactionprice, VM_Valuation and
LA_Party :

(; kadaster
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Figure. Country profile of the Netherlands for valuation information



Valuation information

= Part 4 — Valuation information

=<featureType==

NL_WOZ_Subject

o
o
v o ==feature Type==> ==feature Type==
L P R
VersionedObject NL_WOZ-Object NL_WOZ-Value
=<featureType:=> L
Party::LA_Party VersionedOhject
1.4 o
0.1 ==featureType=>
o~ 0~ Valuation Information::
— h VN _Valuation
VersionedObject] -
o
==featureType:=>
Administrative::LA_RRR
1. o
1 1. VersionedObject|
VersionedOhject|
==featureType=>

=<=feature Type==

Spatial Unit::LA_SpatialUnit

(; kadaster
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Valuation Information::
VM_TransactionPrice

f

==featureType=>

NL_Transaction

Results — Country profile of the Netherlands

MLt e

Figure. Country profile of the Netherlands for valuation information
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Results — Country profile of the Netherlands

[} [} [}
VersionedObject
0.
==featureType==
Spatial Plan Information:: T
) SP_PlanGroup VersionedOhject|
. . . 1
- Part 5 — Spatial plan informat e
ar datla an miormation — _
VersionedObject| Spatial Plan Information::
e y SP_PlanUnit 1
feature Type=>
1 [
Spatial Plan Information:: o
SP_PlanBlock
[
0.+ 1 1.2
1. 0.+ 0.+
LA_Source LA_Source
-
<<festureTypess = <<featureType=s
= [
Administrative:: Surveying and Representation::
LA_Administrative Source - LA_Spatial Source
1.2 0.4
0.
0.* 0.4
VersionedObject
1 —
=sinterfaceObjects»
- <=<feature Type>>
- N ) - Spatial Plan Information::
Spatial Unit::LA_SpatialUnit 1 1. SP_SubSpatialUnit
0.+ 1 -
VersionedObject|
<<featureType>>
VeersionedObject
Administrative::LA_RRR [ o1 .
=<featureType=> =
= Party::LA_Party
- K
1 0."
grantedBy grantedTo
=<<featureType>> [ 0.
NL_PublicLawRestriction VersionedObject|
+ idenficitation: Oid =<featureType>>
+ source’ BRK-PB .
+ begnDate: Date Spatial I;g:nplnront'nat\on.. o
+ endDate: Date [0..1] —rermi
0.4
[
kadaster
<<featureTypes=
Generic Conceptual Model::

Figure. Country profile of the Netherlands for spatial plan information



Results — Country profile of the Netherlands

Spatial plan information

= Part 5 — Spatial plan information ——
==featureType==
VersionedObject| Spatial Plan Information::
SP_PlanUnit S —
<=feature Typs== fo——————— ] . ‘_—" PlanGious
1 1.

i ) VersionedOsject] smaus%n: 'I‘nlﬂlr_“ilinn..
Spatial Plan Information:: 7 Planboi
SP_PlanBlock |
: 1]
LA_Source| - LA_Source)
Versione ds‘tl-'le ct : B Surveying and Representation:
1 LA o LA_SpatialSource
<<featureType==
.
Spatial Unit::LA_SpatialUnit per——
1.* N | l | soonm pan mromatir:
VersionedObject
==fgature Type==
Administrative::LA_RRR e
NL_PublicL i Versioneaonyect]

o + idenficitation: Oid ccieatureTypers
- souies BRKPE
ate

+ begiDate: O sosta Plan fomation:: [
+ endDate. Dals [0.1] X

<zfeature Type=>

NL_PublicLawRestriction

Figure. Country profile of the Netherlands for spatial plan information
idenficitation: Oid
source: BRK-PB
beginDate: Date

] mE
TUDelft 7\ 10

kadaster
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Implementation T —
with linked data |

To develop a prototype that Current state of the use cases —
demonstrates the implementation
of LADM in the Netherlands, by l

querying the use cases. “
»—* Conceptual modelling of the country profile

_J

Assessment by comparison
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Results — Implementation with linked data

Ontology

= Ontologies are a way to formally model a system’s structure by representing its relevant entities and their
relationships.

= Web Ontology Language (OWL)

® LA spatialunit N7,

area decimal
dimension string
extAddressiD string
- —— areAttachedTo * geometry decimal
LA _SpafialUnit label string
referencePoint  decimal
. . sulD string
1 LA_SpatialUnit surfaceRelation  string
volume string
@ 2356711acofff06688ded9de61e8856 N7, <
: _ — ™ @ LARRR
LA RRR LA AdministrativeSource V.
1.* R
description  string ® LA AdministrativeSource N7,
0. 1.* L . b08cadab661df20c40d4e0c054325579 <}—— rD strin areRecordedinSource —» -
LA RRR LA_Admininistrative Source e v’r share decim j text baseé4Binary
0. shareCheck type string
) boolean
@ ddsoachaaceafd7c0387262a062¢d39 N7, < timeSpec  string
LA Parfy ® LA Party YA
civilStatus string
0.1 LA_Party extPID string
fingerPrint base64Binary
belonasToAPart . humanSex string
Figure. LA_RRR and its relationships as UML model g y name string
piD string

photo base64Binary
role string

4 kadaster
signature base64Binary
TUDelft /\

Figure. LA_RRR and its attributes and relationships as OWL model



Results — Implementation with linked data

Ontology N ans= IR

4 kadaster
I U Delft /\ HIERARCHY = BOTH | PROPER LONGEST-PATH | NETWORK-SIMPLEX EE 2 S E| == =| S

Figure. Resulting OWL ontology model



Results — Implementation with linked data

SPARQL construct queries

= Mismatch between the classes with attributes in the Dutch registers and classes with attributes in the
ontology.

= Create new datasets conform the ontology.

= SPARQL construct queries.

Figure. ETL approach

(; kadaster
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Results — Implementation with linked data

SPARQL construct queries

= Mismatch between the classes with attributes defined by LADM and classes with attributes in the Dutch
registers.

LA Party LA Party

LA_Party —> LA_Party
extPID: Oid [0..*] + NL_firstName: CharacterString
fingerPrint: LA_MultiMediaType [0..1] + NL_lastName: CharacterString
humanSex: LA_HumanSexesType [0..1] + NL_gender: CharacterString
name: CharacterString [0..1] + NL_bsn: CharacterString
photo: LA_MultiMediaType [0..*] + civilStatus: CharacterString
plD: Oid

role: LA_PartyRoleType [0..7]
signature: LA_MultiMediaType [0..1]
type: LA_PartyType

civilStatus: LA_CivilStatusType [0..1]

++ + + + 4+ + 4+ + 4

Figure. Attribute list conform Dutch registers

(; kadaster
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Results — Implementation with linked data

S P A RQ L qu e ri e S External ExtAddress

NL_Address

addressAreaName: CharacterString [0..1]
addressCoordinate: Point [00..1]
addressiD: Oid

buildingMame: CharacterSiring [0..1]
buildingMumber. CharacterString [0..1]
city: CharacterString [0..1]

country: Characterstring [0..1]
postalCode: CharacterString [0..1]
postBox: CharacterSiring [0..1]

state: CharacterString [0..1]
streetMame: CharacterString [0..1]

= Querying the data for the use cases.

= Seeking for patterns in the triples.

LA Party

T T A T A

LA_Party

0.1 1.*

LA SpatialUnit

LA_RRR L&_SpatialUnit

LA_RRR

LA_SpatialUnit

LA_LegalSpaceParcel

4 kadaste/
T U D e I ft \ Figure. Attribute list conform Dutch registers




Results — Implementation with linked data

1 PREFIX graph: <https://data.labs.kadaster.nl/ladm/ladm-test/graphs/>

° : PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
S PAR I 'l ]erles : PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
. PREFIX skos: <http://www.w3.org/2004/02/skos/core#>

PREFIX sor: <https://data.kkg.kadaster.nl/sor/model/def/>
. PREFIX nen3610: <https://data.kkg.kadaster.nl/nen3610/model/def/>
7 PREFIX ladm: <https://data.labs.kadaster.nl/2024/ladm#>

" Seeking for patterns in the triples' » BELECT distinct %addressDetails 7bsn 7firstname 7lastname %civilstatus

 where {
External--ExtAddress S ¢
2 Tadres
NL_Address ; ladm:NL_belongsToSpatialUnit ¥buildingunit ;
+ addressAreaName: CharacterString [0..1] . )
+ addressCoordinate: Point [0..1] ! ladm:postalCode ?postcode ;
+ addressiD: Oid 5 ladm:streetlName 7streetname ;
+ buildingName: CharacterString [0..1] . P
+ buildingNumber. CharacterString [0.1] g ladm:cityName ?cityName ;
+ city: CharacterString [0..1] - c
* cotntry: CheracterSting [0.1] 7 li?dm.hnusallumber ThouseNumber
LA_Party| + postalCode: CharacterString [0..1] 5 optional { ?adres ladm:NL_addressLetter ?7houseletter }
: gg}aﬂ(gngggzg?ﬁ?&gﬁ” ] optional { 7adres ladm:NL_addressNumberAddition Thousenumberadditiomn }
LA_Party + streetName: CharacterString [0..1] 2 ¥
0.1 1.- 2
22 fbuildingunit ladm:NL_belongsToSpatiallUnit Tbuilding
23 Tparcel ladm:NL_isAssociatedWith 7Tbuilding
-
25 Trrr
i, N| | 2 ladm:NL_belongsToAParty ?party ;
i 27 ladm:NL_areAttachedTo ?parcel
o LA_SpatialUnit —
LA_RRR LA_SpatialUnit 29 Tparty
1 1 - .
LA_RRR a2 ladm:LA_Party ;
1 ladm: NL_bsn ?bsn ;
32 ladm:NL_firstName 7firstname ;
—— ladm:NL_lastName 7lastname ;
LA SpatialUnit
14 ladm: NL_gender 7gender ;
LA_LegalSpaceParcel 35 ladm:civilStatus ?civilstatus
Figure. Attribute list conform Dutch regiSterS T bind(concat (str(?streetname),’ °’,str{?houseNumber),

35 if (bound (7houseletter), str(?houseletter), °'’),
if (bound(?housenumberaddition), comcat(’-’, str(?housenumberaddition)), *

'),

4 kadaster )
/ 10 ', ',str(?postcode),’, ',str(?cityName)) as 7?addressDetails )
FTUDelft a7
12 }

limit &



Results — Implementation with linked data

information within a, postal code.

D at a S t O r 5 ’ The following query shows parcel information on a map, as geometry. The input parameter allows the user to query address

Note that this query uses an APl variable, namely, ‘postalcode”. It is possible to configure such APl variables on top of a SPARQL query.
The postal code entered by a user is automatically inserted and executed by the SPARQL engine in the query. This makes it passible to
modify the SPARQL query in certain parts without requiring detailed knowledge of the SPARQL query language. Just try entering a value
yourself, and then click the 'Run query” button to retrieve information for this destination.

= Real estate transaction.

= Building permit.

Goto dataset Try this query yourself
postalcode *

ladm / stories / marjolein MarjoleinvanAalst »
c ! = 3891AP Reset | RUN QUERY ' e

Aonfoophoven
Zeennlde

With thi

implem
Folitieburean
Zeewolde

kadaster \‘.. m

naal 14 Bonshaven

T U D e I ft \ Figure. Example result query 48



Results — Implementation with linked data

= Spatial plans attached to a specific address and its spatial area.

Data story - Demo

e ladm / stories / A-standards-based-portal-for-integrated-

= Personal information.

A standards-based portal for integrated Land
Administration information < Application for a
building permit

By LADM

With this data story we would like to demonstrate the retrieval of data sourced from multiple registers through integration, based on the
implementation of LADM. This demonstration is based on a use case.

R

Preliminary phase

Spatial plan information ‘B

The following query returns address information and spatial plan information. The input parameter allows the user to query address



Assessment and Identification of use cases

evaluation l

To assess the linked data portal Current state of the use cases —
prototype in the form of a data

story. l

~— Conceptual modelling of the country profile >

|

>—> Implementation with linked data D

|

Querying

(; kadaster
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Assessment and evaluation

Assessment metrics

Measurable

Current state of the use cases
uoneuawa|dwi Ay Yim sased as(

Subjective

.

4 kadaste/
T U D e I ft \ Figure. Assessment metrics 51



Assessment and evaluation

Usability test

To evaluate the usability of the prototype.

Goals:

= The prototype should guide the user in retrieving information efficiently.

= The prototype should provide information that is clear to the user.

= The prototype should be easy to use and/or there should be a learning curve.
= The prototype must give the user certainty about the information retrieved.

= The prototype should not create limitations and/or frustration for the user.

(; kadaster
TUDelft J \



Assessment and evaluation

Usability test

The usability test has shown that:

= Users can query the information for
the use cases.

= Users appreciate all information in
one web environment. Average time to execute the tasks

= Information retrieval is dependent
on clear headings.

= Standard language is better 7
understood. §
2

= Users become more proficient in
using the prototype.

Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 Task 8
Task

kadaster
-(r; U D e I f t / \ Figure. Average task completion time
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Conclusion

Limitations, conclusion and future research

54



Conclusion

Limitations

Data
sources
Spatial plan
data

(; kadaster
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Conclusion

Conclusion

What are the benefits and drawbacks of a linked data portal based on the Land
Administration Domain Model (LADM) Edition II concepts?

Benefits

Drawbacks

* Time efficiency

» Resource efficiency

 Usability

* Enables Kadaster to develop, implement
and maintain land administration systems
more efficiently

* Enables users to access information in a
way that is clear and understandable to
locals, foreigners and machines

Validation of the country profile

Creation of datasets conform the ontology
Verification of the attribute lists

Data must be in linked data format

Only data that is accessible and publicly
available can be included

Writing of SPARQL queries for querying of
the data

(; kadaster
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Conclusion

Future research

[ o } - - - -
Datasets in the
ontology
Cross-border
interoperability

(; kadaster
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Thank you for your attention

%
TUDelft
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