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Data policy restrictions
• pricing, copyright, access rights, licensing policy

Lack of co-ordination
• across boarders
• between levels of government 

Lack of standards and their use
• incompatible information
• incompatible information systems
• fragmentation of information
• redundancy

Lack of data

EU has islands of 
data of different 
standards and 
quality...

No spatial data infra
stru

cture
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„AAA implementation 
started in 2005“

The aim is the a harmonised
framework directive for implementation
of a European spatial data
infrastructure (ESDI)

INfrastructure for SPatial
InfoRmation in Europe INSPIRE

GI-standards GI-specifications

SDI Germany
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ALK
Automated Real EstateMap

Quite a lot of 
redundant 

information

ALB
Automated Real EstateRegister

Offical Topographic and Cartographic Information System
ATKIS GeodeticReference Points

AFIS-ALKIS-ATKIS
Application Schema
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A European spatial data infrastructure basically 
needs (strategic view)

• Harmonized geodetic reference
• Metadata for discovery of existing data
• Harmonized geodata and geo-services
• Bundle geodata and geo-services within one European 

portal
• Handle access rights and licensing policies for all users 
• Controlling and monitoring of the implementation within the 

EU member states
• Methodology for building up a ESDI (considering process, 

consensus process, decision making etc.)
• Keep data where it is collected and maintained and make it

accessible for other using geo-web services (WMS, WFS 
etc.)

All these issues are addressed by the INSPIRE 
framework directive and the implementation rules
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Preconditions for a SDI (data modelling view)
• Model-driven approach for describing the data 
• Semantic harmonization of the existing data as far as 

possible and sufficient (feature catalogues)
• Application of the ISO standards for data modelling

and encoding 
• Implementation of metadata information systems for discovery 

and access to the data 

• Implementation of interoperable web services for
data access distribution (ISO, OGC)

• Operational issues (registries etc.)   
• Legal issues (data sharing, IPR etc.)
• Pricing

AAA data model

Contribution of the AAA Model to the European SDI
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Modeling level

Modeling levelData level

Data level

applicationapplication
schemaschemageographic geographic 

databasedatabase

defines 
 

contents and structures

Real worldReal Real worldworld

abstractionData collection

Model-driven Approach is promoted for a ESDI

This and the following recommendations are listed in the 
Technical Report CEN/TR 15449

“Geographic information - Standards, specifications, technical reports 
and guidelines, required to implement Spatial Data Infrastructur es”
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Application schemas are documented by 
using a conceptual schema language. Such 
a language may have a well defined 
graphical notation (such as UML for class
diagrams) but also a machine-readable 
format. 
The use of UML according to ISO/TS 19103 
is promoted as an ESDI conceptual schema 
language.

Parcels, Location, 
Geodetic Points

Owner,        
Property Rights

Houses

Land Use

Buildings, Facilities and 
other Facts

Relief, DTM

Legal Classification,  
Administration Areas

User Profile Migration Objects
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Use international Standards

Recommendation: ISO 19109 and referred standards are promoted 
as ESDI rules for specifying data structures and semantics.

19103 Conceptual schema language (UML)19103 Conceptual schema language (UML)

19109
Rules for

application
schema

19109
Rules for

application
schema

19110
Feature

catalogue

19110
Feature

catalogue

19107 – 19111 Geometry, CRS

19112 – 19115 Metadata
19107 – 19111 Geometry, CRS

19112 – 19115 Metadata

AAA application schemaAAA application schema

NAS
(XML-Schema)

NAS
(XML-Schema)

Feature Catalogue
(XML)

Feature Catalogue
(XML)

Feature Catalogue
(HTML, RTF)

Feature Catalogue
(HTML, RTF)

19118 Level 119118 Level 1
19136 (GML) profile19136 (GML) profile
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Geometric primitive
<<Leaf>>

+ Bearing
+ GM_Curve

+ GM_CurveBoundary

+ GM_CurveInterpolation
+ GM_CurveSegment

+ GM_OrientableCurve

+ GM_OrientablePrimitive
+ GM_OrientableSurface

+ GM_Point
+ GM_Primitive

+ GM_PrimitiveBoundary
+ GM_Ring
+ GM_Shell

+ GM_Solid
+ GM_SolidBoundary

+ GM_Surface
+ GM_SurfaceBoundary

+ GM_SurfaceInterpolation
+ GM_SurfacePatch

Geometric complex

<<Leaf>>

+ GM_Complex

+ GM_ComplexBoundary
+ GM_Composite

+ GM_CompositeCurve
+ GM_CompositePoint

+ GM_CompositeSolid
+ GM_CompositeSurface

Coordinate geometry
<<Leaf>>

+ DirectPosition
+ GM_AffinePlacement

+ GM_Arc

+ GM_ArcByBulge
+ GM_ArcString

+ GM_ArcStringByBulge

+ GM_BSplineCurve
+ GM_BSplineSurface

+ GM_BSplineSurfaceForm

+ GM_Bezier
+ GM_BicubicGrid
+ GM_BilinearGrid

+ GM_Circle

+ GM_Clothoid
+ GM_Cone
+ GM_Conic

+ GM_CubicSpline
+ GM_Cylinder

+ GM_Envelope
+ GM_GenericCurve

+ GM_GenericSurface
+ GM_Geodesic

+ GM_GeodesicString
+ GM_GriddedSurface

+ GM_Knot
+ GM_KnotType

+ GM_LineSegment

+ GM_LineString
+ GM_OffsetCurve

+ GM_ParametricCurveSurface
+ GM_Placement

+ GM_PointArray
+ GM_PointGrid
+ GM_PointRef
+ GM_Polygon

+ GM_PolyhedralSurface
+ GM_PolynomialSpline

+ GM_Position

+ GM_Sphere
+ GM_SplineCurve

+ GM_SplineCurveForm

+ GM_Tin
+ GM_Triangle

+ GM_TriangulatedSurface
+ TransfiniteSet<DirectPosition>

Geometry root
<<Leaf>>

+ GM_Boundary
+ GM_Object

Geometric aggregates
<<Leaf>>

+ GM_Aggregate
+ GM_MultiCurve

+ GM_MultiPoint
+ GM_MultiPrimitive

+ GM_MultiSolid
+ GM_MultiSurface

Extract of ISO 19107
Spatial Schema: 
Geometry Schema

Answer the following questions:

Are all these elements relevant for
a SDI or a common used data model
within one thematic domain?

If not, which are relevant?

Domain a
State A

Domain a
State B
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Components of the  AFIS- ALKIS- ATKIS-Data model

Data exchange interface
NAS (standard based data exchange interface

AAA basic schema as profile of ISO that specifies
common used data elements (e.g. geometric primitives)

UML

ALKIS
feature catalogue

automated 
creation by
using a tool 
(Rational 
Rose script)

ATKIS
feature catalogue

AAA thematical schemaUML

interface
xxx

xxx-
feature catalogue

Thematical schema
xxx

Generic Structure of the AAA data model
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AAA_BasicClasses
<<Leaf >>

+ AA_AdVStandardModell

+ AA_PMO
+ AA_Fachdatenobjekt

+ AA_Fachdatenverbindung
+ AA_Lebenszei t in terval l

+ AA_Modellart

+ AA_NREO
+ AA_Objekt

+ AA_Ob jek tOhneRaumbezug
+ AA_REO
+  A A _ U U I D

+ AA_ZUSO
+ URI

AAA_IndependantGeometry
<<Leaf >>

+ AU_Flaechenobjekt
+ AU_Geometrie

+ AU_Kontinuierl ichesLinienobjekt
+ AU_Linienobjekt

+ AU_Objekt
+ AU_Punktobjekt

AAA_CommonUsedGeometry
<<Leaf >>

+ AG_Flaechenobjekt
+ AG_Geometrie

+ AG_Objekt
+ AG_Linienobjekt

+ AG_Punktobjekt

AAA_Catalogue
<<Leaf >>

+ AC_Fea tu reType
+ AC_Objek tTypenBeze ichnung

+ AC_Objektartenbereich

+ AC_Objektartengruppe
+ AC_Thema

+ AC_Themenart

AAA_PresentationObjects
<<Leaf >>

+ AP_FPO
+ AP_GPO

+ AP_Hor izonta leAusr ichtung
+ AP_LPO

+ AP_LTO
+ AP_PPO
+ AP_PTO
+ AP_TPO

+ AP_VertikaleAusrichtung

AAA_SpatialSchema
<<Leaf >>

+ AA_Flaechengeometrie
+ AA_Liniengeometrie

+ AA_PunktLinienThema
+ AG_Objek tMi tGemeinsamerGeomet r ie

+ AU_ObjektMitUnabhaengigerGeometr ie
+ TA_CurveComponent

+ TA_MultiSurfaceComponent

+ TA_PointComponent
+ TA_SurfaceComponent

AAA_PointCollection
<<Leaf >>

+ AD_GitterCoverage
+ AD_Punk tCove rage

+ AD_ReferenzierbaresGit ter
+ AD_Wertematrix

AAA_ProjectControlling
<<Leaf >>

+ AA_Antrag
+ AA_Antragsart

+ AA_BesondereMei lenste inkategor ie
+ AA_Dokumentat ionsbedar f

+ AA_Gebuehrenparameter
+ AA_Meilenstein

+ AA_Projektsteuerung
+ AA_Projektsteuerungsart

+ AA_Projektsteuerungskatalog

+ AA_Vorgang
+ AA_Vorgang InProzess

+ AA_Vorgangsart

AAA_Operations
<<Leaf >>

+ AA_Art_Themendef in i t ion

+ AA_Auftrag
+ AA_Ergebnis

+ AA_Instanzenthemen
+ AA_Themendefinition

AAA_UserProfile
<<Leaf >>

+ AA_Benutzer
+ AA_Benutzergruppe

General structure of 
a feature

Structure of a feature
catalogue

Geometry

Operations

Presentation

Use cases

Baseline for thematic applicationschemas:
The AAA Basic Schema
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AX_DQPunktort

herkunft [0..1] : AX_LI_Lineage_Punktort
genauigkeitswert [0..1] : DQ_RelativeInternalPositionalAccuracy
genauigkeitsstufe [0..1] : AX_Genauigkeitsstufe_Punktort
vertrauenswuerdigkeit [0..1] : AX_Vertrauenswuerdigkeit_Punktort
lagezuverlaessigkeit [0..1] : Boolean

<<DataType>>

Metadata provides information about data on different 
levels: from complete datasets to data of single features.

AdV discovery metadata

Metadata may be stored in 
a catalogue referring to a 
dataset or specific product

Feature metadata using also ISO 19109
- Metadata attributes
- Quality elements

ISO 19115 Metadatenkatalog der AdV 
Line Name / Role name Short Name Definition Kard. Name Wertebereich Erläuterung 
1 MD_Metadata Metadata  root entity which defines 

metadata about a resource or 
resources 

1..1  Meta -Metadaten Lines 2- 22 Basis - Gruppe von 
Met adatenelementen, mit denen 
Metadaten eines Datensatzes oder von 
Datensätzen beschrieben werden 

2 fileIdentifier  mdFileID unique identifier for this metadata 
file  

1..1  Metadatensatzidentifikator  Text Eindeutiger Identifikator für diesen 
Metadatensatz  
Empfehlung: Nach GeoInfoDok 3.3.9 
Identifikatoren, Verknüpfungen 

3 language mdLang  language used for documenting 
met adata 

1..1  Metadatensprache Text Für Dokumentation der Metadaten 
benutzte Sprache 

4 characterSet mdChar full name of the character coding 
standard used for the metadata 
s e t 

1..1  Metadatenzeichensatz ?  B.5.10 
(Code-Liste) 

Vollständiger Name für die Ausgabe  
des für den Metadatensatz genutzten 
Zeichensatzes (Ausgabeformat, z.B. 
UTF8) 

5 parentIdentifier mdPare nt I D file identifier of the metadata to 
which this metadata is a subset 
(chi ld) 

0..1  Elternidentifikator Text Datensatzidentifkator des 
Metadatensatzes, von dem dieser 
Metadatensatz abstammt.  

6 hierarchyLevel mdHrLv  scope to which the metadata 
applies (see annex H for more 
information about metadata 
hierarchy le v els) 

0..*  H ierarchieebene ?  B.5.25 
(Code-Liste) 

Anwendungsbereich für die Metadaten 
(Metadaten zu Services und zu Daten 
sind in getrennten Metadatensätzen 
abzulegen; das Element ist nicht zu 
belegen, wenn nach der Codeliste 
„MD_ScopeCode“ = dataset“ 
ausgewählt wurde)  

7 hierarchyLevelName mdHrLvNam
e 

name of the hierarchy levels for 
which the metadata is provided 

0..*  Name der Hierarchieebene Text Name der Hierarchie - Ebene, für die die 
Metadaten gelten 

8 contac t mdContact party responsible for the 
metada ta  i n fo rmation  

1..1  Metadatenkontakt ? B.3.2  Für die Metadaten zuständige 
Institution 

9 da teS tamp mdDateSt  date that the metadata was 
created  

1..1  Letzte Änderung der  Metadaten Datum Zeitpunkt der Erstellung oder der  
letzten Änderung des Metadatensatzes  

10 metadataStandardName mdStanNam
e 

name of the metadata standard 
(inclu d ing profile name) used 

1..1  Metadatenstandard  Text Name des Standards und des Profils, 
die diesen Metadaten zu Grunde liegen 
(z.B.  GeoInfoDok Kap. 9)  

11 metadataStandardVersion mdStanVer v e rsion (profile) of the metadata 
sta ndard used 

1..1  Version des Metadatensta ndards Text Version des genutzten 
Metadatensprofils  
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• All web services are implemented under consideration of the 
activities of SDI-Germany. 

• AdV defined a profile of the Web Map Server specification, 
determine some further definitions to fill degrees of freedom, 
e.g: - CRS

- Raster format
- etc.

• A WFS-G (Gazateer service) will be implementated for 
providing coordinates for buildings  

• A catalogue service for discovering and harvesting metadata 
will be implementated based on ebRIM or CSW DE profile 

• For operational implementation of the SDI Germany a 
registrywill be applied
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• The AAA data model with the basic schema offers a thematic-
independent and generic model framework that can be a 
baseline for modelling of other thematic domain data models. 
That will help to standardise the geoinformation in Germany.

• The AdV offers support by using the UML tools for defining the 
data model and deriving the data exchange interface. Specific 
guidelines have been published on the AdV home page. The 
AdV guaranties maintenance at least until 2012.

• A SDI for geoinformation (not just geodata) needs an exact and 
transparent definition of the sharable data. Therefore the same 
methodology as defined with the AAA data model can be used. 

• The success of the AAA data model bases on the consequent 
use of international GI standards from ISO.

• INSPIRE is going to implement a similar modelling 
methodology based on ISO standards. So the “German way”
possibly could also be a European way.

16

Bavarian Agency for Surveying and 
Geoinformation

For more information see 
www.adv-online.de

Questions?


