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“Non-technical’” Results of HUMBOLDT

“For Knowledge itself is power”
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=: Knowledge and Experiences gathered in HUMBOLDT

Best practices and guidelines for the process of harmonisation of

data models (schema translation)

Testing and evaluation of existing approaches and tools for data

model creation (data specification) and harmonisation
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“The Problem”: Geodata Harmonisation Example
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;. Data Harmonisation Issues in HUMBOLDT Scenarios

=1 Spatial (in-)consistency:
A protected area in Portugal
(shapefile light green) and
a protected area in Spain
(wms dark green) that
share a border
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;. Data Harmonisation Issues in HUMBOLDT Scenarios

1 Spatial (in-)consistency:
A protected area in Portugal (shapefile dark green) and
administrative boundaries in Spain (wms black and grey)




= HUMBOLDT 6

7 www.esdi-humboldt.eu

. Data Harmonisation Issues in HUMBOLDT Scenarios

<] Spatial (in-)consistency:
A road in Portugal -
(shapefile red line) and
a road in Spain
(wms green line)
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HUMBOLDT’s notion of Geodata Harmonisation
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Data harmonisation processes

Technical Process
Source
Source
Source

Processing Processrng HUMBOLDT Framework

Processing

Technical
Decision-based specifications

specifications
N Applications based on

National Data Sources / o=

on the same theme,

e.g. parcels Ej Ej Ej

INSPIRE

HUMBOLDT Scenarios
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Implication for HUMBOLDT: Technical processing of data

Goal:
Application expert is able to
specify the mapping

Original data in
source model L

target model

ﬁ

Original data in
jgternalmodel HUMBOLDT Software is able to
perform the processing automatically

Goal:

internal model

based on the mapping specification

> >®» » > D> »

Processing chain
(edge matching, schema translation, coordinate transformation, etc.)
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Requirements from PO L REALLY
| _ “‘%‘EEsge
different sources ReGi e
Deﬁmtmn

HUMBOLDT Open Day, Lisbon, September 28, 2010 © 2010 HUMBOLDT Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.eu



e

+:HUMBOLDT 1

——

s www.esdi-humboldt.eu

A [
oo
SN

. Data Harmonisation Issues in HUMBOLDT Scenarios

) ARy o cone 3 = Different CRS,

data models and
Scales in the
Lake Constance
Region

Baden-Wuerttemberg
Bavaria

Vorarlberg
Switzerland

CH 1903 LVO03
1:25:000

Data sources:

© Bayerische Vermessungsverwaltung

© Landesamt flir Geoinformation und Landentwicklung Baden-Wittemberg
© Land Vorarlberg

© swisstopo
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;. Data Harmonisation Issues in HUMBOLDT Scenarios (l1l)

<] Multiple representation | ' ) e
(detail of image on previous /
slide) (\I

(=] Partly problem of coordinate /
transformation

Y
)\

(=] Partly offset correction

[

)

needed J
(=] Partly different geometry ’
S

\/"‘
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Data Harmonisation Issues in HUMBOLDT Scenarios

<] Examples from the Scenarios’s requirements list

geodata formats

coordinate reference systems

conceptual schemas (data models)

classification schemes

scales / resolutions / level-of-detail

metadata profiles

natural languages

multiple representation of the ‘same’ spatial objects

spatial consistency issues at the border (edge-matching etc.)
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Introduction to
HUMBOLDT Approaches

7\
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;. Functionalities for covering the geodata harmonisation
process as a whole

Executed technical processes
S Schema Edge
orlneE Transf. atchin

- >

of targe
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sources

User knowledge
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;. Process Step: Creation of Target

=] Defining the information product (target schema, SRS, spatial extent, ...) to
which the processed data needs to be transformed

D

of target

User knowledge
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>

Real World

HUMBOLDT
Spatial Modelling
Language
(restricted UML)

\ 4

HUMBOLDT
GeoModel Editor

derive

GML Schema
INTERLIS

Database/
Transfer Format
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Geomodel Application

File Edit Diagram Diagram Window Help
§|Tahoma v|9 V|B ]|Tahoma v|9 V|B T |A-~"%- F~-—-A-&- 5F-|HH ﬁb.' C‘%'S’a‘:" nEil = . |1gg% vlmg%
O folder £2 l = [ file: /H: ffan fpublikati fmodel, iam_cadastreal.hml_diagram 2 l file: /H: fian joublikationen/model frotterdam_geographicalNames. hml_diagram | = |m
c P || — Palette — 3
o\ LR EE AT A Y e
£ ' ' &, Zoom
E ; =3 Note o
H'\ £l CadastralParcel | [] cadastralIndexSet | 0..-1lowerLevelUnit
5 A 5 false | ~bstract fal o ## Package
-7 System Volume Information = 1 b zedl E=s |
i ClassAtiiuies ClassAttributes [ Class
-
) S I geamely, * [1.1] geomety « Attribute
: :SDIr; . + [1..1]inspireld + [1..1] inspireld PN
ecyde:
S-E5 humboldt v33 * [1..1] nationalCadastralReference + [1..1] nationalCadastralindexSetReference i
£ humboldt v34 ¢ [1..1] nationalCalculatedies |0..-1 parcel |+ [0..-1]name - Composition
8 ..1] referencePoint . .
e + [0.1 wiil _ 0..1indexset| * [1..1]level | 0..1 upperLevelUnt (= Types *
runtime-HMLProduct. product = [0..1] originalMapScaleDenominator o [1..-1] levelName | - "" - AL SiringType
[ samples + [0..1] estimatedAccuracy + [0..1] referencePaint WE; NumericType
-7 runtime-ch.ethz.hml.diagram.Geom « [1..1]label 117 Iabel =
o . =
£ runtime-EdipseApplication beginLifeSpanversi [1.1] T _ &, EnumerationType
- humboldtProject ¢+ [1.1 Eg”.‘ ifespan 9.’5'0” + [0..1] originalMapScaleDenominator #* ExternalType
H dokumente I ¢ [0..1] endLifeSpanversion ] « [0..1] estimatedAccuracy # ComplexType
€[] jan_19052009 l1 2parcel = [1..1] beginLifeSpanVersion Y UnionType
5] arbeitsrapport 3 + [0..1] endLifeSpanVersion & PointType
P S m I i ‘g LineType
|:|_ = 0..-1 boundary & PolygonType
T = =7 | - =
Ealutne X H || B CadastralBoundary 7 CadastralIndexSetLevel % GeographicalName Imported — | & SurfacsType
- false l EnumerationTypeltems ; | Inspire ¥ UnionCornector
ClassAttrbutes 1st-order ComplexTypeptirbutes Geograph |
+ [1.1] geometry [ (= Extra |
Sy 2nd-order Tt
+ [1..1] inspireld o maa)
3rd-order CoordinateSystem
+ [1..1] estimatedAccuracy | | 1 Axs
B + [1..1] beginLifespanVersion P
= [0..1] endLifespanversion 3
8 L
E|Propem‘es§£| (sl 8 ¥ =0
+ Attribute estimatedAccuracy
“Core Property Value
Max Cardinality 1
(OPPSATENCE | i Cardinality 0
MName = estimatedAccuracy
Ordered lse
Type % Numeric Type Cadastrallength
< >

HUMBOLDT Open Day, Lisbon, September 28, 2010 © 2010 HUMBOLDT Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.eu



19

::HUMBOLDT

"~r www.esdi-humboldt.eu

;. Process step 2: Schema to Schema Mapping

Source

User knowledge

HUMBOLDT Open Day, Lisbon, September 28, 2010
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;. Necessary Schema Mapping Operations

Filtering: conditional statements applied to source data to filter
features (extract sub-sets)

Reclassification of attribute values

Renaming of feature classes or attributes

Merge / split of features or attributes

Change of attribute order

Type conversions

Value conversions

Reclassification

Augmentation
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Real World

Conceptual
Model A

derive

Logical/Physical
Model A

instantiate

Conceptual
Schema

Mapping

Database A/
Transfer Format A

Schema
Transformation

=

Instance
Transformation

Conceptual
Model B

derive

Logical/Physical
Model B

instantiate

Database B/
Transfer Format B

Real World

\
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Real World

\\,

HUMBOLDT Alignment Editor

use

Create use

Conceptual
Conceptual Schema Conceptual
Model Mapping Model

derive

Schema
Transformation

Logical/Physical
Model

Logical/Physical
Model

instantiate instantiate

Database/ Instance_
Transformation
Transfer Format

Database/
Transfer Format
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Real World Real World

Conceptual
Conceptual Schema Conceptual
Model Mapping Model

derive derive
v use v
; . Schema . :
Logical/Physical Transformation Logical/Physical
Model Model
) ) derive ) )
instantiate instantiate

Database/
Transfer Format

Database/ Instance_
Transformation
Transfer Format

execute

HUMBOLDT Conceptual Schema Transformer
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;. Functionalities for covering the data harmonisation
process as a whole

Executed technical processes
S Schema Edge
orlneE Transf. atchin

- >

of targe
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:: Questions answered in HUMBOLDT

“What” questions:

=] What is an ‘application-specific’ harmonised data model?

=] What are the requirements for a “good” harmonised model (e.g. usage of
standards: ISO/OGC, INSPIRE, .. )?

[<] What is the role of these harmonised models in data harmonisation in the
HUMBOLDT Scenarios and the HUMBOLDT project as a whole?

“How” questions:
<] How to specify a data model for the Scenario?

[« How to carry out the transformation of existing datasets ?
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Thank you for your attention!

=» Technical Results
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