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“Non-technical” Results of HUMBOLDT

“For Knowledge itself is power”

Francis Bacon, 1598

“For Knowledge itself is power”

Francis Bacon, 1598
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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

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

Spatial (in-)consistency: 

A protected area in Portugal (shapefile dark green) and 

administrative boundaries in Spain (wms black and grey) 
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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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Target DefinitionTarget Definition

Technical ProcessTechnical Process

TargetTarget

Source

Processing

National Data Sources
on the same theme,
e.g. parcels

Decision-based
specifications

Technical
specifications

Applications based on

different themes

INSPIRE HUMBOLDT Scenarios

HUMBOLDT Framework

Source

Processing
Source

Processing

Data harmonisation processes
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Implication for HUMBOLDT: Technical processing of data

Original data in
source model

Original data in
internal model

Processed data in
internal model

Processed data in
target model

Processing chain
(edge matching, schema translation, coordinate transformation, etc.)

Goal:Goal:

Application expertApplication expert is able tois able to

specify the mappingspecify the mapping

Goal:Goal:

HUMBOLDT Software HUMBOLDT Software is able to is able to 

performperform the processing automaticallythe processing automatically

based on thebased on the mapping specificationmapping specification
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Requirements from

different sources
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Data Harmonisation Issues in HUMBOLDT Scenarios

Different CRS, 

data models and 

Scales in the 

Lake Constance 

Region
Baden-Wuerttemberg
Bavaria
Vorarlberg
Switzerland

DHDN/GK Zone 3

1:25:000

DHDN/GK Zone 4

1:25:000

MGI (Ferro) Austria GK 

West Zone

1:50:000

CH 1903 LV03

1:25:000

Data sources:
© Bayerische Vermessungsverwaltung
© Landesamt für Geoinformation und Landentwicklung Baden-Wüttemberg

© Land Vorarlberg
© swisstopo
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Data Harmonisation Issues in HUMBOLDT Scenarios (III)

Multiple representation 

(detail of image on previous

slide) 

Partly problem of coordinate

transformation

Partly offset correction

needed

Partly different geometry

River Leiblach
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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
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Functionalities for covering the geodata harmonisation 
process as a whole

Analysis of 
sources

Creation 
of target

Input for 
transformation 
(mapping rules)

Source Target
Schema 
Transf.

Edge 
Matching

…

Executed technical processes

User knowledge
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Process Step: Creation of Target

Creation 
of target

Target

User knowledge

Defining the information product (target schema, SRS, spatial extent, …) to 

which the processed data needs to be transformed
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HUMBOLDT
GeoModel Editor

Real WorldReal World

Logical/Physical
Model

Logical/Physical
Model

derive

Database/
Transfer Format

instantiate

Conceptual
Model

Conceptual
Model

HUMBOLDT
Spatial Modelling

Language
(restricted UML)

HUMBOLDT
Spatial Modelling

Language
(restricted UML)

GML Schema
INTERLIS

XMI

GML Schema
INTERLIS

XMI
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Process step 2: Schema to Schema Mapping

Source Target

Input for 
transformation 
(mapping rules)

User knowledge

?
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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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Conceptual
Schema
Mapping

Schema
Transformation

Schema
Transformation
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Transformation
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Conceptual
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HUMBOLDT Alignment Editor

Conceptual
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HUMBOLDT Conceptual Schema Transformer

Conceptual
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Functionalities for covering the data harmonisation 
process as a whole

Analysis of 
sources

Creation 
of target

Input for 
transformation 
(mapping rules)

Source Target
Schema 
Transf.

Edge 
Matching

…

Executed technical processes

User knowledge
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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 ? 

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



26

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

Thank you for your attention!

� Technical Results


