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• To design the data model needed to 
harmonize the overall heterogeneous spatial 
datasets to be further managed by the hub. 

• To harmonize the spatial datasets from the 
different heterogeneous sources to the 
common target schemas. 

Objectives 
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• Green Energy 

 

 

 

• Underground (Pamplona – ES, Genova – IT, Oeiras – PT, 

Flanders – BE, South Moravia – CZ, Ruda Slaska – PL) 

Scenarios 

• Buildings (Reggio Emilia - IT, 

Marousi -  GR, Oeiras – PT) 

 

 

• Green routing (Girona – ES, 

Turku – FI) 
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Methodology for the production of the GSC data models 
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Use case 1 Use case 2 Use case n 

Data Req. 1 
(excel) 

Data Req. 2 
(excel) 

Data Req. n 
(excel) 

Common data 
model (excel) v2.0 

Common data 
model (uml) v2.0 

Common data 
model (xsd) v2.0 

Revision 
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The INSPIRE DS extension approach 
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INSPIRE core 
data models 

INSPIRE 
extended 

data 
models 

GSC extended 
data models 

1st 
attempt to 
create GSC 

data 
model 

Energy ADE 
CityGML 

The GSC Data Model extension approach 
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Starting point: relevant INSPIRE core schemas. 

Steps of the development process: 
– INSPIRE matching tables were used to identify the corresponding 

concepts (attributes, associations, code lists) between INSPIRE and 
GeoSmartCity data models.  

– Enterprise Architect software tool was used to create the logical 
model using UML class diagrams and to transform them into relevant 
application schemas. To extend the INSPIRE schemas the relevant 
INSPIRE themes were imported into the GSC data model EA project.  

 

The GSC Data Model extension approach 
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To comply with GSC requirements for which no matching 
attributes were found in the INSPIRE schemas: 

– additional attributes were added in GSC feature types derived from 
the INSPIRE feature types via a generalization relationship in the 
application schemas (when feasible). 

– new feature types – i.e. not derived from INSPIRE ones – were added 
to deal with concepts not present in INSPIRE 

– new code lists / code list values were created only if no corresponding 
INSPIRE value exists. A registry has been created for GSC codelists at 
http://hub.geosmartcity.eu/registry/  

 

The GSC Data Model extension approach 

http://hub.geosmartcity.eu/registry/
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INSPIRE Utilities and Governmental Services (US) - 
“Utility networks” Profile:  

• is based on a node-arc-node structure and network concept 
• information is detailed in: 

 one “Common Utility Networks Elements” application 
schema, that contains all the common elements shared 
among the different utility network type 

 six network - specific application schemas 

• Electricity network  
• Oil, Gas & Chemicals network  
• Sewer network  
• Telecommunications network (only proposed in the technical 

guidance, out of legislation)  
• Thermal network  
• Water network  

GSC - Underground Scenario 
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Utility Network Profile – 
Abstract Types 

Utility Network Profile – 
CommonTypes 

Generic Network Model 
(from GCM) 
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GeoSmartCity - Underground Scenario Data Model 

The GeoSmartCity Utilities and Governmental Services data model inherits the core 
INSPIRE data model for Utilities and Governmental Services and extends it by means of: 
 

• 1 “New Common Types” application schema, which contains definitions for feature 
types and data types which are not present in the INSPIRE core and that are common 
to all GSC- extended US schemas 

 

• 6 network-specific extended application schemas ,which extend INSPIRE core US 
feature types adding new attributes and relevant code clist / codelist values: 

• Electricity network  
• Oil, Gas & Chemicals network  
• Sewer network  
• Telecommunications network  
• Thermal network  
• Water network  
 

• 1 theme-specific extension of the Base Model “Activity Complex”  application schema 
according to what stated by D2.10 "The types defined in the Base Model Activity Complex 
are supposed to be extended in the related thematic data specifications  
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In detail, in the new application schemas, there are: 
• 7 INSPIRE feature types extended adding new attributes to the relevant INSPIRE US core 

feature types 
• UtilityNetwork 
• ActivityComplex 
• SewerPipe 
• WaterPipe 
• OilGasChemicals Pipe 
• TelecommunicationsCable 
• ElectricityCable 

• 9 feature types created from scratch (no corresponding feature type in the INSPIRE US 
core model exists) 

• SewerAppurtenance  
• WaterAppurtenance 
• OilGasChemicalsAppurtenance 
• SoilDigs 
• Intervention 
• TransformationProjects 
• InfrastructureOrigin 
• MunicipalIntervention 
• CrowdSourcing 
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GeoSmartCity extension of the “Sewer Network” 
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GeoSmartCity – Green Energy Scenario Data Model 

Legend: 

Dark green: inherited by 

BuildingsExtended2D as-is 

Orange: class inherited by 

BuildingsExtended2D but 

modified (added attributes) 

Dark cyan: new classes 
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Regarding data requirements for Green Routing scenario, the reference target 
data model are INSPIRE Transport Networks 
(http://inspire.jrc.ec.europa.eu/documents/Data_Specifications/INSPIRE_Dat
aSpecification_TN_v3.2.pdf) for the road data and the data model GTFS 
(https://developers.google.com/transit/gtfs/) for the transportation 
schedules. 

The adoption of a separate data model for transportation schedules was due 
by the fact that the INSPIRE Data Specifications for TN explicitly state that the 
data model is not conceived for such kind of information. 

The selection of GTFS data model was based on the fact that it is globally 
used and after a first cross-check with the pilots concerned it seems well 
fitting for purpose with their use cases. 

GeoSmartCity data model for green routing  

http://inspire.jrc.ec.europa.eu/documents/Data_Specifications/INSPIRE_DataSpecification_TN_v3.2.pdf
http://inspire.jrc.ec.europa.eu/documents/Data_Specifications/INSPIRE_DataSpecification_TN_v3.2.pdf
https://developers.google.com/transit/gtfs/
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• Initial selection of the INSPIRE TN theme as target 
data model for the two pilots involved. 

• Evaluated the possibility of using existing routing 
algorithms and provide the data to a wider 
community 

• Use of OSM as data model for geometry/topology  
and part of the attributes 

• Use of GTFS as data model for public transport 
schedules 

GeoSmartCity data model for green routing  
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Data harmonisation 
According to the definition provided by INSPIRE, “Data 
harmonisation” is intended as:  

“Providing access to spatial data through network services in a 
representation that allows for combining it with other 

harmonised data in a coherent way by using a common set of 
data product specifications“.  

 

Data harmonization can be seen as a process in which the input 
is a source dataset and the output is a dataset conformant to a 
specific target schema and published as a network service. 
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Data harmonisation 
The process consists of several steps summarised as: 

• Evaluation: Source, target schemas and actual data should be closely 
examined before design begins. 

• Matching: this step often involves extraction of data from available 
sources, often with some combination of queries and translation. 
Sometimes data assembly is required. 

• Transformation: a process which reshapes source schema and geometry 
to match the required target schema. 

• Validation: conformance assessment process i.e. process for assessing the 
conformance of an implementation to standards. 

• Publication: transformed datasets have to be made available through OGC 
network services. 
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Steps of the data harmonization process 

http://hale.igd.fraunhofer.de/2.8.0/help/index.jsp
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Steps of the data harmonization process 
1. Analysis of the source dataset and its associated data model 

2. Selection of the target schema best fitting for purpose with the source 
dataset and with the objective of the transformation and analysis of the 
relevant data model 

3. Filling-in of the mapping table. 

• It’s the most crucial harmonization step!   

• Performing very carefully this exercise, analysing and solving the eventual 
mapping problems, strongly facilitates the transformation. 

5. Transformation of the source dataset by means of software transformation 
tools. 

6. Validation of the transformed dataset against relevant application schema 

7. Publication of the validated transformed dataset by means of network 
services 

 

http://hale.igd.fraunhofer.de/2.8.0/help/index.jsp
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Steps of the data transformation process 
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Hale studio: transformation of source data 
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Transformed data 
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THANK YOU! 

Fabio Vinci 
f.vinci@epsilon-italia.it 
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