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Motivation

Transnational projects are in need for 
transnational valid geodata

Project “Cross-Border Harmonisation of Spatial 
Base Data”

Loosening of borders in Europe

Close cooperation between Saxony and the Czech 
Republic in various sectors (environment, 
planning, commerce)
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Project Details (1)
- Partners -

Leibniz-Institute of Ecological and Regional 
Development e.V. Dresden (IÖR) - Lead Partner

Surveying agency of Saxony: Staatsbetrieb
Geobasisinformation und Vermessung Sachsen 
(GeoSN) 

Surveying agency of the Czech Republic: 
Zeměměřický Úřad (ZÚ)
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Project Details (2)
- Funding -

European Union (EFRE) and the Free State of 
Saxony within the Ziel 3/Cíl 3 program 
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Project Details (3)
- Schedule -

Duration: January 2009 – December 2011

Project Phases

2009 2010 2011

Borderline

Generalisation

Model analysis

Semantic harmonisation

Geometric homogenisation

Testing, adjustment and implementation 

of methods in official data bases

Public Relations
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Data (1)

Official and mostly used spatial base data of the 
Free State of Saxony and the Czech Republic

German ATKIS Basis DLM (Authoritative 
Topographic Cartographic Information System, 
Digital Basis Landscape Model)

Czech ZABAGED data (Fundamental Base of 
Geographic Data/Základní báze geografických dat)
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Data (2)
- Model Analogies -

Role: Official spatial base data

Acquisition scale: 1 : 10 000

Position accuracy: 3 – 5 metres

Reference system: ETRS89

Data approach: Gapless description of the earth’s 
surface, focus on land use

Data organisation: Object types with attributes, 
summarised to categories

Land use differentiation: Traffic, urban, vegetation 
and hydrology
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Data (3)
- Model Differences -

Data management

Acquisition, continuance and update

Concepts

Abstraction (geometrically and semantically)

Classification of land use entities

Language

Culture-specific notions

Semantics (definition and denotation)

Geometry

Geometric modelling

Generalisation and accuracy
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Approach for Data Harmonisation
- Objectives -

Differences on model and object level

Semantically comparable and geometrically 
connected data

Methods for semantic and geometric harmonisation

Semantic harmonisation for ATKIS and ZABAGED –
conceptual model, schema integration

Geometric homogenisation – tool for automated 
integration of horizontal fragmented datasets
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Semantic Harmonisation

Compatible data model and object descriptions

Heterogeneities in

Schema

Classification

Denotation
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Semantic Harmonisation
- Challenges -

Schematic differences

Schema level

ATKIS ZABAGED

Object type Attribute Object type Attribute

Buildings Windmill = Windmill -

Object Category

ATKIS ZABAGED

Category Attribute Category Object type

Constructions Landing place = Water bodies Landing place
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Semantic Harmonisation
- Challenges -

Classification differences

Subset object types

ATKIS ZABAGED

Object type Attribute Object type

Forest

Deciduous 

Forest soil with treesMixed 

Coniferous 

Forest Coniferous  Forest soil with mountain pine
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Semantic Harmonisation
- Challenges -

Denotation differences

Same name, different object types

ATKIS ZABAGED

Object type Attribute Object type

Bauwerk im 

Gewässerbereich
Durchlass ≠ Durchlass

Passage of a waterway under

a traffic way or urban area

Narrow bridge crossing over 

a traffic way; pedestrian 

underpass
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Semantic Harmonisation
- Challenges -

Combination of various differences

Example: Country-specificity

ATKIS ZABAGED

Object type Attribute Object type Attribute

Road Bundesautobahn,

Bundesstraße,

Landesstraße,

Kreisstraße,

Gemeindestaße

Road, 

highway

Autobahn,

Schnellstraße,

Landstraße 1. Ordnung,

Landstraße 2. Ordnung,

Landstraße 3. Ordnung

Classification by competence Classification by traffic relevance
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Semantic Harmonisation
- Approach -

Original data 

models

Semantic 

concepts

Similarities, 

Heterogenities

Transformation 

rules

Interoperability/ 

comparability of 

data models

Concept

comparison

Generate

transforma-

tion rules

Data model 

integration

Semantic

analysis
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Geometric Harmonisation
- Challenges -

Geometric heterogeneity

Projection  Transformation to common reference 
system and projection

Different geometric modelling of homologues objects 
e.g.

Forest (4107)

lesní puda se stromy

(Forest soil with trees)

(4107)

Abb. Geometric Heterogeneity of horizontal fragmented data
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Geometric Harmonisation

Seamless cross border datasets

Integration of exact measured border geometry to 
both official datasets

Conflation algorithm: iterative process

Feature matching

Feature alignment
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Geometric Harmonisation
- Approach -

Adjustment of all objects close to the border

Feature matching: old to new borderline

Feature alignment: all objects close to the border 
against the modification of the border geometry

old border and 

line object

new border geometry 

and adjusted line object
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Geometric Harmonisation
- Approach -

Adjustment of all cross-border objects

Feature matching: identification of homologues 
object on both sides of the border

Feature alignment: geometric adjustment; 
connection

Identified homologues 

objects along the border

Old and

adjusted line object
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Expected Results and Outlook

Mapping functions for shared use, visualisation and 
interpretation of the datasets in both models

Bilingual object catalogues

Integration of exact measured border geometry in 
both official datasets

Geometric connection of all cross-border object along 
the border

GIS-tool for geometric connection and adjustment of 
adjacent datasets 
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Thank you for your attention!

Further information:

Claudia Gedrange: c.gedrange@ioer.de

Myra Sequeira: m.sequeira@ioer.de

Marco Neubert: m.neubert@ioer.de

Project Website:    www.ioer.de/geodatenhomogenisierung
(will be available soon)


