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Basic concepts

ÅTwo datasets are said to be in harmony with each 

other if there are no major conflicts or tensions 

between them.
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Basic concepts
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Basic concepts

Why data harmonisation?

ÅMerge data from different sources

ÅProvide data according to a standard (Eg. INSPIRE)

ÅImport data to our application
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Need for data harmonisation

Å Natura 2000 data
Å Data should be harmonised 

across boundaries 

Å Also valid for other datasets
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Basic concepts

What do we mean by harmonisation?

(RISE ï2006) 

ÅData harmonisation within the ESDI means that all 

participants use a common set of coordinate 

reference systems, data model, classification system, 

etc...

ÅInteroperability within the ESDI means that each 

country/organisation maintains their own 

infrastructure, but adopts a framework that enables 

existing datasets to be linked up from one 

country/organisation to another (e.g. via 

transformation or translation)
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Basic concepts

Data harmonisation processes
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Basic operations

ÅSchema translation

ÅCoordinate conversion and transformation

ÅFiltering and resampling

ÅEdge matching

Å.....
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Schema translation

ÅA schema is here defined as a formal description of a 
model
ïConceptual schema = data structures, codelists etc...(UML)

ïLogical schema = Physical structure (expressed in XSD)

ïTransfer files = XML/GML files

ÅSchema matching (finding semantically related objects)
ïOntology, thesauri, dictionaries

ÅSchema mapping (finding transformation rules)
ïReclassification

ïData Type conversion

ïReference systems

ÅSchema Transformation
ïExtract-Transform-Load (ETL)
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Schema translation



Overview of DH process

SOURCESIDE TARGET SIDE

Selection of the target schema

Analysis of the target schema

Creation of the Matching table

Matching analysis

Data transformation

HARMONISED DATASET

TOOLS

GUIDELINES

&

PROCEDURES

Selection of the sample DS

Analysis and schematisation

of the sample DS

18



Required knowledge

ÅKnowledge of 

ï(INSPIRE directive, implementing rules and guidelines)

ïUML: to understand the target data model (recommended)

ïRDBMS: to understand relational models

ïXML: needed to understand GML (required!)

ïGML: needed to understand encoding (required!)

ÅINSPIRE: GMLv3.2.1

ïNetwork services: needed to publish harmonised data

ÅCSW to host metadata catalogue

ÅWFS to download spatial data in GML format

ïETL tools: needed to conduct data operations

ÅUsed to convert data as closely as possible to target schema
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Schema matching

ÅThe process of identifying that two expressions are 

semantically related
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Semantics

ÅSemantics ïstudy of what something means

ÅTerms ïbasic semantic units for conveying concepts 

(see also DS document)

ÅDictionary ïcontains definitions

ÅThesaurus ïlist words grouped together according to 

similarity of meaning (synonyms and antonyms)

ÅOntology ïto describe the meaning in a systematic 

way
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Schema mapping

ÅFinding the transformation rules between the objects

ïReclassification

ïType conversions

ÅInteger, Real, Date, Char and Varchar, BLOB, Enum, Spatial (point, 

linestring, polygon etc...)
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Schema mapping

ÅExample of type conversions
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Coordinate Conversion

ÅSpatial Reference systems

ïGeocentric coordinates (X,Y,Z)

ïGeographic coordinates (lat, long, H)

ïProjected coordinates (Northing, Easting, Height)

ïLocal coordinates (x,y,z)

ïLinear coordinates (startNode, Lengt, Distance, R/L)
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Coordinate Conversion

ÅBursa-Wolf transformation

ÅReferences

ïhttp://spatialreference.org

http://spatialreference.org/
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Coordinate Conversion

ÅINSPIRE reference systems

Reference system

For the horizontal component, for the areas within the geographical scope of the 

European Terrestrial reference System 1989 (ETRS89) shall be used.

Ellipsoid

The parameters of the GRS80 ellipsoid shall be used for the computation of latitude 

and longitude (ETRS89-GRS80) and for the computation of plane coordinates using 

a suitable map projection

Map Projection

ÅThe ETRS89 Lambert Azimuthal Equal Area (ETRS-LAEA) shall be used for 

purposes when true area representation is required

ÅThe ETRS89 Lambert Conformal Conic (ETRS-LCC) shall be used for conformal 

mapping at scales smaller or equal to 1:500.000

ÅThe ETRS Transverse Mercator (ETRS-TMzn) shall be used for conformal 

mapping at scales larger than 1:500.000
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Coordinate Conversion

ÅRT38 to ETRS-LAEA
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Coordinate Conversion

ÅETRS-TMz33N to ETRS-LAEA
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Scale and geometric resolution

ÅGeometric resolution ïamount of geometric details

ÅUsually expressed as map scale

ïFor raster images often expressed as pixel size

ïFor gridded data ofthen expressed as mesh width

ïFor vector data often expressed as average distance 

between points or number of significant decimals in 

coordinates
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Resampling or filtering

ResamplingFiltering



Edge Matching

ÅOld problem, dating back from times when map sheets 

were digitised

ÅOccurs at borders between data sets

ÅGeometric and other conditions to be fulfilled

ïConnections

ïSmoothness

ï90-degrees corners (for buildings etcé)

ïConditions often solved by least squares adjustment or similar 

(averaging etc...)



Edge Matching



Other operations

ÅLess common operations

ïAddress matching (geo-coding)

ïTransformation between temporal reference systems

ïMultiple representation

ïTopology

ïMerging old and new information

ïMultilinguality

ïNomenclatures and taxonomies



34

Outline

1. Overview of basic concepts

2. Overview of basic operations

3. Overview of schema matching and mapping

4. How to execute schema translations



Schema matching

ÅSchema matching is the process of identifying corresponding 

concepts in the source schema (national data sets) and the 

target schema (E.g. INSPIRE specification). 

ÅThe matching process considered both the language issues as 

well as the semantic differences in both schemas.

ÅThe result of schema matching process specify how the data in 

the source schema corresponds to the data in the target 

schema.

ÅSchema matching is the first step in the data transformation.



Matching process 

ÅTo start matching process you need to:

ïIdentify feature types in both the source schema and the target 

schema

ïIdentify structural properties of the feature types

ïIdentify attribute names in both schemas

ïIdentify data-value types and characteristics

ÅThe matching process can be performed manually as a 

desk study or using automated tools that uses intelligent 

techniques.



Schema matching



Matching process

ÅThe result of schema matching is to make sure that 

features and attributes in both schemas are semantically 

related.

ÅMatching process will result in a set of transformation ( 

conversion rules) and translation table

ÅThe matching table will be used during mapping. 

Matching (and 

filtering)



Schema matching example from 

INSPIRE, Geographical names theme 

Å Translation table for matching GN feature type (NamedPlace, 

INSPIRE target) and ( Ortnamn, source).



An illustration of schema matching 

process



An illustration of schema matching 

process



Result of schema matching: 

Transformation rules table

Source data

type
Target data type Conversion Type Meaning

Code list Character String CodelistToText Codelistvalue converted to character string

number*2 GML object CoordinateToPoint Coordinate pair converted to GML Point

Text or missing 

value
Text Assign(Value)

Target value in brackets used instead of 

source text

Integer Character String IntegerToText Integer value converted to character string

Char Text Equal No conversion required

CodeList CodeList Assign Target value used instead of source value



Schema matching example from 

INSPIRE, Transport Networks theme 

Å Matching Feature type 

VAGL, VAGOVRL  >>> to FormOfway



ÅMatching of attributes

VAGTYP >> FormOfWay values



Schema mapping

ÅSchema mapping determines how source schemaôs elements 

are matched to the right target schemaôs elements.

ÅTwo levels of mapping

ïFeature mapping

Feature mapping is the process of connecting source feature types to target 

feature types.

ïAttribute mapping

Attribute mapping is the process of connecting source feature types 

attributes to attributes on a target feature types



Source 

schema Target schema 

Mapping 

library 

function

View tabs



Create mapping connection in 

Mapforce

ÅThe following steps are required:

ïInsert source schema.

ïSpecify sample instance for the source schema( Optional)

ïInsert target schema, and the root element.

ïCreate a connector element between the two items ( VAGNUMMER and 

RoadTN:nationalRoadCode). 



Insert the source and target schemas



Mapping feature members 





Mapping ADAT to beginLifespanVersion



Use of value map core function to map

status to currentStatus





Mapping VAGTYP to FormOfWay





Result of mapping --- XSLT 



Output GML file 



Generate different output



Mapping validation and code 

generation

ÅDuring and after completing the mapping in the mapping pane, 
validation process is required. The result of the validation 
appear as a message that indicates if the mapping is correct or 
not. Validation can be done using three techniques:

ïSelect the menu item File | Validate Mapping.

ïSelect the menu option File | Generate 
XSLT/XSLT2, Generate XQuery, Java, C#, or 
C++ code.

ïClick one of the preview tabs, (XSLT, XSLT 2.0, 
or Output)

ÅA validation message will appear at the bottom of Mapforce



XSLT file

ÅThe resulting XSLT file from the mapping could be used 

for different application for translation purpose.

ÅThe during translation XSLT file will be assigned to an 

XML file.



Schema mapping using FME

Å In FME workbench is used
for feature mapping the input
for this process the matching
result.

Å Source feature type in ESRI
shape format is connected to
destination feature type in
GML format ( Feature
mapping)

Å Each source attribute is
connected to an attribute on
the destination feature type (
attribute mapping)

Å Attributes with the same
name in source and
destination will be
automatically connected.
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=>Screencast

=>Quick tutorial HALE software



Questions?

http://www.sadl.kuleuven.be

Diederik.Tirry@sadl.kuleuven.be

(Thank you..)


