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1. INSPIRE data specification
(part sheets from Paul Smits, JRC)

2. INSPIRE cadastral parcels
3. ISO 19152 Land Administration Domain Model
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« Concerns about 34 different types of data sets

27 different countries with 22 languages (and more
influence; e.qg. Iceland, Norway and Switzerland are

also involved)

« Agreement on content during exchange, considering
consistency (within, but also) between:

« Themes
 Scales (levels of detail)
« Borders
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-39

| 14 jan'04

Bridge near Laufenburg collapsed due to
altitude measurement difference of
0.54 m between Swiss and German
side

Source www.laufenburg.ch
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Annex I.

«Coordinate reference systems
*Geographical grid systems
*Geographical names
«Administrative units
«Addresses

«Cadastral parcels

*Transport networks (water,..)
*Hydrography

Protected sites

Annex II:

*Elevation

Land cover
*Orthoimagery
*Geology (aquifiers,..)
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«Statistical units
Buildings

*Soil

Land use

Human health and safety

«Utility and Government services
(water supply, sewage,..)

Environmental monitoring facilities

*Production and industrial facilities
(water abstraction,..)

«Agricultural and aquaculture
facilities

*Population distribution —
demography

<Area management/restriction/
regulation zones & reporting units
(areas around drinking water,..)

*Natural risk zones

«Atmospheric conditions
*Meteorological geographical features
«Oceanographic geographical features
«Sea regions

*Bio-geographical regions

*Habitats and biotopes

*Species distribution

*Energy resources

«Mineral resources
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metadata™ * technical: under JRC responsibility
data specification*
network services*

access and rights of use for
Community institutions and bodies

monitoring and reporting mechanisms

INSPIRE is a Framework Directive

Detailed technical provisions for the issues above will be laid
down in Implementing Rules, Once adopted, Implementing
Rules become European legislative acts and national law In
27 Member States and in some EFTA countries
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Implementing Metadata Implementing New Existing

rules (+after g rules data data

metadata rules) data (+after (+after
rules) rules)

Annex | (+2=)4
2011

Annex Il (+2=)7
2014

Annex Il (+2=)7
2014
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Deliverable

D 2.3: Scope and Definition of Annex I/II/III Themes
based on INSPIRE position papers, Selected reference materials
submitted by the SDICs and LMOs

D 2.5: Generic Conceptual Model

based on ISO 19101, 19103, 19107, 19108, 19109, 19110,
19111, 19112, 19115, 19123, 19126, 19131, 19136, 19139,
ISO/IEC 19501, OGC 06-103r3

D 2.6: Methodologies for data specifications
based on Methodology developed by the RISE project
Selected reference materials submitted by the SDICs and LMOs

D 2.7: Implementing rules for exchange of spatial data
based on ISO 19118, 19136, 19139
INSPIRE Generic Conceptual Model

not yet theme specific data specification

Status
Version 3.0

Version 3.0

Version 3.0

Comment
resolution

%
TUDelft




Implementing Rules comprising data (product) specifications for 34 themes

Coordinate Reference Systems
Geographical Grids
Protected Sites
Elevation
Orthoimagery
Statistical Units
Buildings
Energy Resources
Mineral Resources

Annex I Annex Il

Conceptual Framework

D2. D2.
Definition o:: Annex D25 MethodoI: for D2.7
. Guidelines for Encoding

Generic Conceptual Model |
Themes & Scope bpecification Developmen

D
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INSPIRE lays down general rules to establish an infrastructure for spatial
information in Europe

- for the purposes of Community environmental policies and
- policies or activities which may have an impact on the environment

INSPIRE must be based on existing data

Harmonisation in INSPIRE must be done based on user requirements:
- pan-european use cases
- cross-border use cases

- linked with environment

Harmonisation has to be feasible and cost-benefits have to be analysed.
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. INSPIRE data specification

2. INSPIRE cadastral parcels
(part sheets from Dominique Laurent, IGN France)

. ISO 19152 Land Administration Domain Model
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Data specifications are developed by Thematic Working
e Groups consisting of domain experts proposed by the
stakeholders (SDIC/LMO) and a facilitator and editor

Cali for Expression of Interest for
Development of Data Specifications:

- :gcseunr;r‘;}i; ?)andidate Specifications n O m i n ated m y th e CO m m iSS i O n

- to participate in Specification Development
(scenario 2)

Greator
Date

sunjsct elon O nferest or devopment Data
status

Publah 1 Envronment and Suetalnagiiy-S01 Unl fspra
s

Description of rterence. call o sxpressian of
contributor

Format

source Na

Rights

aantmar cal s

Language &

Ralation

B o-13




1. Identification of main stakeholders:
« PCC
EuroGeographics Expert Group on Cadastre
FIG
UN WPLA
EURODIN ( eContent 4project)

2. Identification of relevant standards : LADM a new work
item proposal to ISO/TC 211 (by FIG)

3. Use a classification based on the one provided by WG-CPI
survey

« Land market - Agriculture

« Environment - Spatial planning

« Infrastructures - Public administration

« Public safety - Socio-economic analysis
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« In the INSPIRE Directive:
« “areas defined by cadastral registers or equivalent”

 not very explicit (specially for MS having sub-parcels or
“over-parcels”)

« TWG CP explanation
 single part of earth surface with homogeneous rights

« 5 Core elements (WG-CPI): Geometry, Surface

(area/size), Identifier, Georeferencement, Temporal
information, and many optional ones...
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Use Case
Development

Requirements
As-is analysis and Sp.Object Types
Identification

* * Step-wise methodology

Guideline for the

Gap analysis #} Specﬁ‘?cf:tion INSPIRE
Development Thematic Working Groups

| * (TWGS)

Implementation,

testing and
validation
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 As-is analysis
« General overview (from WG-CPI survey in 2005)
e More detailed information on 11 countries

« Requirements
« INSPIRE (D2.5)
 Available use cases/check-lists
« TWG CP members expertis

« Gap analysis/first proposals
 Discussion papers
» Discussion during TWG CP meetings
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Scope (of the Document) 8 Metadata

Overview 9 Delivery

Specification scopes 10 Data Capture (optional)
Data product 11 Portrayal

identification 12 Additional information
Data content and (optional)
structure

Reference systems Annex A (normative) Abstract
Data quality Test Suite
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Clause 5, data content and structure
example UML diagram 4-sept-08)

afeatureTypas
CadastralParcel

geometry: GM_MultiSurdace
inspireldentfier; |dentifiar
nationalldentifier PT_FreaText
nationalfiraa: int [0..1]
referencePoint: GM_Point [0..1]

aifalycleinfos

baginLfespanVersion: DateTime [0..1]
endLfespanyersion: DateTime [0..1]
baginLifespanOhbject: DateTime [0..1]
endLifespanChject: Dat=Time [0..1]

afzatureTypes £
Cadastralindex Set :””"E’L’E““*”“‘t
+ indexSetMame: PT_FresText b —————

+ indexSestlevel CadsstralindaxSetlaval
+ geometry: GM_MultiSurface

+ inspireldentifier; |dantfier

+ nationalldentifier: PT_FreseTaxt

+ rmeferencePoint: GM_Point [0..1]

+ onginalMapScale: MD_Resolution [0..1]

+ estimatedAccurancy: DQ_AbsoluteExtemnalPositionslfccuracy [0..1]
+ productionMethod: LI_Lineage [0..1]

alifelycleinfos

+ beginLifespanyersion: DateTimea [0..1]
+ endlifespan'fersion: DataTime [0..1]
+ beginlLifespanDbject: DateTime [0..1]
+' endLifespanObject: DateTime [0..1]

+HowerLevellnit
o.=

aenumearations
Cadastralindex SetlLevel

1stordar=1
2nd ordar=2
3rd order=3
4th ardar=4
Sthorder=15
§th order=86

Ongoing work, optional class added (boundary)...
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Kick-off meeting: February 2008

Evaluation of user requirements: June 2008

As-it analysis and gap analysis: August 2008

First draft of data product specification: September 2008

Internal review of first draft (DT DS, CT, EIONET):
October 2008

gggcénd draft of data product specification: November

Review by SDIC/LMO: January 2008
Testing, revised DPS: March 2008
Submission to the INSPIRE Committee: May 2009
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. INSPIRE data specification
2. INSPIRE cadastral parcels

. ISO 19152 Land Administration Domain Model
(part sheets from Chrit Lemmen, ITC/Kadaster NL)
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There are supposed to be huge differences between
cadastral and land registry systems

Look to the common area’s:

 Standardised Model (adaptable, extensible)
 Avoid re-inventing the wheel

« Enable involved parties to communicate

Lack of a shared set of concepts and terminology in
the Land Administration Domain
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Develop standard Core Cadastral
Domain Model (CCDM), including:

 Spatial part (geometry, topology)
 Extensible frame for legal/admin part
« Based on core object-right-subject
Object-orientation £ express in UML
Model Driven Architecture (MDA)

Accepted by large community: FIG, OGC, UN, ISO, user
support, this means it can be adapted by the industry

Maximize co-operation, minimize double effort
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:i Parcel
[ Cadastral Model
Workshops:
« Enschede, The Netherlands, 2003
. Bamberg, Germanyl 2004 Standardization in the cadastral domain
Reviews by many experts

Person

Several Publications

Many persons involved in this development
Version 1.0 presented in Munich 2006, Germany
FIG proposed LADM to ISO TC211, January 2008
Accepted after voting by P-members

ISO 19152 — started in Copenhagen in May 2008
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VersionedObject

«FeatureType»
SpatialUnit

Model basis:
Object-Right-Subject
(SpatialUnit-RRR-Party)

+ o+ o+ + A+ +

name: PT_FreeText[0..1]
oidType: Codelist

psulD: Oid [0..1]

sulD: Oid

taxAmount: Integer

use: UsageType [1..%]
valueDates: DateTime [0..*]
values: Integer [0..*]

constraints

{sum(RRR.share)=1 per Type}

+unit 0.* 1.%
VersionedObject 1.*
+rrr
«FeatureType» cinterfaces
RRR 0.x
Folio
+ share: Rational 1 * 1.* . |
+ timeSpec: Time h h : ]to:!oll%atedcljjate
oliolD: Oi
+rrr
1.”
1.7
+party pD..* 1.*
VersionedObject
«FeatureType»
Party
+ fingerprint: Image [0..1]
+ partylD: GenericName
+ photo: Image [0..1]
+ role: PartyRoleType [0..%]
+ signature: Image [0..1]
+ type: PartyType
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RRR (Right Restriction Responsibilityg has associations
with Party (Person) and SpatialUnit (RegisterObject)

Mortgage and RRRs are based on legal documents or
decisions

Parties can be natural or non natural (private, gov,
groups, etc.)

Surveyor, farmer, notar}/], money provider are
included, role types of the Party class

A RRR can be temporal:
« Long lease (or ownership for limited time)
« Nomadic behavious
« Time-sharing (mon-fri:X, sat-sun:Y)
« Fishing/hunting rights during certain season
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«FeatureType»
VersionedObject

beginLifespanObject: DateTime

+ beginLifespanVersion: DateTime
+/ endLifespanObject: DateTime [0..1]
+ endValidityVersion: DateTime [0..1]

«FeatureType»
. SpatialUnit
+party +rrr +rrr +unit
«Fea:;Jr(:tType» «FeatureType» + name: PT_FreeText [0..1]
S 0.. 1.. RRR 0. 0.% |+ oidType: CodeList
+ fingerprint: Image [0..1] ) : + psulD: Qid [0..1]
+ partylD: GenericName +rer] T ;hare. Ratlopal + sulD: Oid
+ photo: Image [0..1] + timeSpec: Time + taxAmount: Integer
+ role: PartyRoleType [0..%] A A A + use: UsageType [1...*]
+ signature: Image [0..1] + valueDates: DateTime [0..*]
+ type: PartyType + values: Integer [0.."]
+parties | 2.* A * | +provide *source | 1
SourceDocument
+element |2 .*
«FeatureType» «FeatureType»
Member LegalDocument
share: Rational [0..1] + salePrize: Measure [0..1] «FeatureTypes
+ text: PT_FreeText Responsibility
+ type: LegalDocumSHREES + type: ResponsebilityType
+group <>* +source
«FeatureType»
«FeatureType» Restriction
GroupPerson
- type: RestrictionType
+ grouplD: Integer . +moneyprovider
+ groupType: Enum
«FeatureType»
constraints Mortgage «Featu_reType» +set | 0.1
{sum(Member.share)=1 per group} Right .
+ amount: Integer |* — 2. <>
+ interest: Float +rests + type: RightType
+ ranking: Integer (ordered) «FeatureType»

0..1 1.*

SpatialUnitSet

+
s
4e

referencePoint: GM_Point [0..1]
setLevel: Integer [0..1]
setName: PT_FreeText [0..1]




SpatialUnit with specialisations, e.g.
EarthSurfaceParcel (text, point, line, topology),
VolumeSpatialUnit, Building(Unit), and Other
(Network).

Agregations like SpatialUnitSet, Building
Link to surveying and survey documentation

Link to ISO/OGC standard (both geometry and
topology parts)
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«FeatureType»
TopologicalSpatialUnit

geometry: GM_Surface [0..1]
referencePoint: GM_Point [0..1]
topology: TP_Face [0..1]

computeArea() : Integer

+1..2
0.~

«FeatureType»
EarthSurfaceParcel

+ nationalArea: Integer [O.
+ urban: Boolean [0..1]

VersionedObjert
«FeatureType»
-1]—{> SpatialUnit

AAZ%

Z%A

VersionedObjert

TopologicalSpatialUnitBoundary

+ geometry: GM_Curve [0..1]
+ sublD: Oid [0..1]

+/ estimatedAccuracy: DQ_ AbsoluteExternalPositionalAccuragy [0..1]

+/ productionMethod: LI_Lineage [0..1]
+ topology: TP_Edge [0..1]

constraints

{interpolation=straight lines or circular arcs}

TopologicalSpatialUnitNode

VersionedObjert

+ topology: TP_Node
+ sunlD:
+ monumentationType: CodelList [0f.1]

0id [0..1]

0.1

2. 0..

*

VolumeSpatialUnit

«FeatureType 2D as foundation
TextSpatialUnit (4 o tiOﬂS)
+ description: PT_FreeTle p ’ .
3D as exception
(only geometry)
SpatialUnitAdnlin
«FeatureType»
«FeatureType» BuildingUnit

+ extAddressID: GenericNgme

«FeatureType»
PointSpatialUnit

+ nationalVolume: int [0..1]

+ type: UnitType
+ unitNum: Integer

+element| 2..*

LineBasedSpatialUnit

«FeatureType»

+partO@ 1

SpatialUnitAdntin

«FeatureType»
Building

+ complNum: PT_FreeText
+ dimension: Integer
+ numberOfFloors: Integer [0]..1]
+ numberOfUnits: Integer [0.]1]
+building| *
SpatialUnitAdmnlin
«FeatureType»

OtherSpatialUnit




constraints

SpatialUnitAdnlin

in

1]
1]

{interpolation=straight lines or circular arcs} «FeatureType»
«FeatureType» BuildingUnit
2.7 0.~ VolumeSpatialUnit i
+ extAddressID: GenericNgme
+ nationalVolume: int [0..1] + type: UnitType
«FeatureType» + unitNum: Integer
PointSpatialUnit +element| 2..*
0.~
+partO@ 1
2 F :
0.1 SpatialUnitAdm
. \{erS’o'_7edObj | i «FeatureType»
TopologicalSpatialUnitNode «FeatureType» Building
. LineBasedSpatialUnit
+ topology: TP_Node o + compINum: PT_FreeText
+ suniD: Oid [0..1] ] + dimension: Integer
+ monumentationType: CodelList [0}.1] + numberOfFloors: Integer [0].
0.1 N + numberOfUnits: Integer [O.
+building| *
SpatialUnitAdmnlin
«FeatureType»
OtherSpatialUnit
A” geometry + computedSize: Float
. + dimension: Integer
rOOted N + legalSize: Float
SurveyPoint %
«FeatureType»
Network
+int iatePoi L *
intermediate 0|n1130 1 3-- + belowSurface: Boolean
VersionedObjert + dangerous: Boolean
geometry «Featurol Tl + extPhysicalNetworkLink
y s Py_ A + geometricQuality: DQ_Element [0..*]
urvey S 5 = 0.* + status: NetworkStatus
+/ dimension: Integer h T |+ type: NetworkType 30
+ locationOrig: GM_Point
+ locationTransf: GM_Point [0..1] +metric
+ pointType: PointType
+ quality: DQ_Element [0..*] 3.7
+ transformation: CC_Operation [0..1]




«FeatureType»
SourceDocument

Source documents:
legal of survey

acceptance: DateTime

electrSignature: Binary [0..1]
number: PT_FreeText
recordation: DateTime
submission: DateTime

+ + + + o+

«FeatureType»
LegalDocument «FeatureType»

+ salePrize: Measure [0..1] VersionedObjeEg
+ text: PT_FreeText +/ beginLifespanObject: DateTime
+ type: LegalDocumentType + beginLifespanVersion: DateTime

+/ endLifespanObject: DateTime [0..1]
endValidityVersion: DateTime [0..1]

+source 1

+source 1

+surveyPoint

+rrr
«FeatureType» OptIOn fOf'
RRR 2 coord’s
31

+ share: Rational
+ timeSpec: Time




«CodeList»
Netw orkType

+ + + + + + + +

chemicals

el ectri ci ty

gas

heating

oil
telecommunication
water

«CodelList»
RightType

lease
occupation
ownership
waterrights

+ + + + +

«CodeList»
ResponsebilityType

+

+ monumentMaintenance
+ waterwayMaintenance

«CodelList»
Netw orkStatus

«CodelList»

LegalDocumentType

+ + + +

inUse
outOfUse
planned

«enumeration»
PartyType

+ naturalPerson

«enumeration»

«CodelList»

RestrictionType

«CodelList» «CodelList»
PartyRoleType UsageType
+ . +
+ farmer + agriculture
+ moneyProvider + housing
+ notary + industry
+ surveyor + nature

+ recreation

UnitType
Attributes
+ shared
+ individual

MR + nonNaturalPerson
+ deed
+ mortgage
+ title
«CodeList» «CodelList»
Surv eyDocumentType PointType
+ + .
+ fieldSketch + endPointArc
+ gnssSurvey + midPointArc
+ relativeMeasurement + pointStraightLine

Data types:
Enumeration

fixed set of values
*CodelList

extensible set of values
*Union -




1 natural person is leaseholder another non-natural person is owner,
ownership and lease hold based on civil code for one country

2 ﬁersons hold a share in a right (e.g. one person a share 1/2 and the
other person a share 1/2, or 2/3 and 1/3)

A serving parcel provides access to 4 parcels, and the serving parcel is
not public

A group person holds property right on a spaghetti parcel

A legal space building contains individual units (apartments) and a
shared unit, with one common threshold on 1 ground parcel

A timeshare ownership for the month of February

A restriction not to change a building because of its monumental
status

Mortgage on ownership, bank included as person

Mortgage on usufruct on ownership, money provider included as
person

20 others...
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Object Diagram, Case 01 - Lease on a Parcel (Formal Rights)

Description:

A natural person is a leaseholder; another non-natural person is a owner, ownership and lease hold
based on civil code for one country.

«FeatureType»
Joe :Party

type = naturalPerson Iﬁ

«FeatureType»
LongLease :Right

AN
type = lease
RRR:
share=1/1

timeSpec = 25 years *

* From the date of registry

«FeatureType»
Fruit Co. :Party

«FeatureType»
Ownership :Right

«FeatureType»
:SpatialUnit

type = nonNaturaIPersonIﬁ

AN
type = ownership
RRR:
share =1/1

timeSpec = <Null> *

* Should be interpreted
as a permanent right

By Joao de Hespana

"1 sulD =100

name = Joe's Farm

oidType = Autoincrement

34



Selection of relevant classes

Based on inheritance

Add attributes

Add constraints (to refine meaning)
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SpatialUnji

> «FeatureType» <

CadastralUnit

~

/derived LADM /derived LADM

+ inspireldentifier: Identifier
+ label: PT_FreeText [0..1]

. 5 , 0.* VolumeSpatialUhit
TopologicalSpatialUnit
CadastralParcel /derived LAD 0.1 CadastralVol S
. . I : _ ::CadastralUnit
TopologicalSpatiaitil SpatialUnitSétt + inspireldentifier: Identifier
MR | VersionedObjefct + label: PT_FreeText [0..1]
+ B . .
N [speoﬁ;(f _I(_)lljrltl.:ace E)__O']I:rt[ o6 R F et ;:Volur_neSpatlaIUnl.t.
. . CadastralindexSet nationalVolume: int [0..1]
..ngas.tralUnlt. . i ::VersionedObject
*+ inspireldentifier-ICElEu + estimatedAccuracy: AbsolutePositionalAccuracy [0..1] + beginLifespanVersion: DateTime
* label: PT_Freolcxuitugy +/ geometry: GM_MultiSurface + endValidityVersion: DateTime [p..1]
.'.'Eartl'l.SurfaceParcel + originalMapScale: MD_Resolution [0..1] +/ beginLifespanObject: DateTime
*+ nationalArea: IntegeniBey ::SpatialUnitSet +/ endLifespanObject: DateTime qO..1]
N urb.an: Boo_lean (o=l + hierarchicalLevel: Integer
.'.'Versn?ne.dObject | | + name: CharacterString
+ beginLifespanVersion: DateTime -:VersionedObject
+ endValidityVersion: DateTime [P..1] | beginLifespanVersion: DateTime
+/ beginLifespanObject. Datelili + endValidityVersion: DateTime [0..1]
+/ endLifespanObject: DateTime [[0..1] +/ beginLifespanObject: DateTime
+/ endLifespanObject: DateTime [0..1]
constraints ::CadastralUnit
{if topology then boundary associaliion} + inspireldentifier: Identifier <>—
1.2 + label: PT_FreeText[0..1]
/derived LADM > -
0..* "
TopologicaISpatiaIUnitBounJiary /derved LADM
«FeatureType»
CadastralBoundary
::TopologicalSpatialUnitBoundary 36

+ geometry: GM_Curve [0..1]
+ sublID: Oid [0..1]

+/ estimatedAccuracy: DQ_AbsoluteExternalPositionalAccurgcy [0..1]
+/ productionMethod: LI_Lineage [0..1]
+ topology: TP_Edge [0..1]
::VersionedQbct




Standardization is a condition for realizing the GII
Domain models (themes) contain knowledge
INSPIRE is mega-construction

ISO (TC211) is often the foundation

ISO 19152 / LADM and INSPIRE cadastral parcel have
different scope, but the overlap does fit

Other LADM use... in the context of LPIS
(see presentation 18 sept’08, 11:20-11:40 hours)

Thanks for your attention!
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