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Summary

* Objectives
e Data models

— Scenarios and pilots involved

— Methodology for the production of the GSC data models
— INSPIRE DS extension approach

— An insight into the GSC data models

e Data harmonisation
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Objectives

* 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.
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Summary

— Scenarios and pilots involved
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Scenarios

— ¢ Buildings (Reggio Emilia - IT,
Marousi - GR, Oeiras — PT)

* Green Energy

— ¢ Green routing (Girona - ES,
Turku — FI)

* Underground (Pamplona - ES, Genova — IT, Oeiras — PT,
Flanders — BE, South Moravia — CZ, Ruda Slaska — PL)
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Summary

— Methodology for the production of the GSC data models
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Methodology for the production of the GSC data models

Collect requirements

e Create a template file in order to collect the users’ data modelling requirements in a structured way.
» Request each pilot to provide the list of information (attributes, code list ..) needed to run its use cases.

Analyse & Compare

» Align different pilots’ data modelling requirements (whereas feasible, group requirements into
common classes)

e Compare data requirements so collected to the relevant INSPIRE Data Specifications

Extend data models

e Provide an extension of the INSPIRE data models to take into account requirements not covered by
the INSPIRE DS

e Provide detailed instructions for maintenance of the schemas and the revision loop

Validate results

» Successfully validate the produced schemas against encoding requirements using desktop (Oxygen) and
online (OGC CITE test Suite) tools.
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Use case 1

Data Req. 1

(excel)

Use case 2 Use case n

Data Req. 2

(excel)

Data Req. n

(excel)

Common data

model (excel) v2.0

Common data
model (uml) v2.0

Revision

|

Common data
model (xsd) v2.0

ClID o i
iramework programme.
2007-2013
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A B C D E F
User INPUT_O properties
services DATA LOGIC NAME DESCRIPTION LOGIC NAME UTPUT 5'_‘3;; INSPIRE ‘Elig';'[” fgé'gﬁf&ﬁé#&ﬂ:'
ne DATA
Frnarimr.

Building.Geometry 2D footprint of the building INPUT  [Geometry |Building.Geometry 2D EDIFIC]_COMUNALLSHA

1 Building.Mame Mame of the building, if known INPUT  |Text Building.Mame EDIFICI_COMUNALILDEN
Building.Mature Typology of the building INPUT |[Code list |Building.Mature EDIFICI_COMUNALLTIPC
Building.Use(s) Uses ofthe building INPUT [Code list |Building.currentlse EDIFICI_COMUMNALLTIPC
Building.Geometry 2D INPUT  [Geometry |Building.Geometry 2D EDIFIC]_COMUNALLSHA
Building.Mame INPUT  [Text Building.Mame EDIFICI_COMUMNALIDEN

2 Building.MNature INPUT [Code list |Building.Mature EDIFIC]_COMUNALLTIPC
Building. Use(s) INPUT  |Code list |Building.currentlse EDIFICI_COMUNALLTIPC
Building Presence of photovoltaic panels Presence of solar panels used by the INPUT  [Number |(rel) installationValue (solarPanel) IMPIANTI_RINNOVABILI
Building.Geametry 2D INPUT  [Geometry |Building.Geometry 2D EDIFICI_COMUMNALL SHA
Building.Mame INPUT  [Text Building.Mame EDIFICI_COMUMNALILDEN
Building.MNature INPUT [Code list |Building.Mature EDIFIC]_COMUNALLTIPC
Building.Use(s) INPUT  |Code list |Building.currentlse EDIFICI_COMUNALLTIPC
Building. Heated volumes Cube meters (volume) of the building INPUT  [Number |n.a. CENTRALI_TERMICHE_E

3 Building.Unit of measure of energy Unit of measure of energy used (e.g. m3
consumption for gas) INPUT  [Code list [n.a. CONSUMI_CENTRALI_TEF
Building.Energy fuel building INPUT  [Number ([n.a. CONSUMI_CENTRALI_TEE
Building.Energy value fuel INPUT  [{Number COMNSUMI_CENTRALI_TEF
Building Energy consumptiaon {in kKWh) K\WWh INPUT  [{Number CONSUMI_CENTRALI_TEF
Building.Presence of photovoltaic panels INPUT  [Number |Building.Installation (association) IMPIANTI_RINNOVABILI_
Building.Geometry 2D INPUT  [Geometry |Building.Geometry 2D EDIFIC]_COMUNALLSHA
Building.MName INPUT  [Text Building.Mame EDIFICI_COMUNALILDEN

4 Building Mature INPUT [Code list |Building Mature EDIFICI_COMUNALLTIPC
Building.Use(s) INPUT [Code list |Building.currentlse EDIFICI_COMUNALLTIPC
Building.Energy consumption (total in kKWh)
Building.Presence of photovoltaic panels INPUT  [Number IMPIANTI_RINNOVABILI
Building. Geometry 20 INPUT  |Geometry |Building.Geometry 2D EDIFICI_COMUNALLSHA/
Building.MName INPUT  [Text Building.Mame EDIFICI_COMUNALILDEN
Building.Mature INPUT  [Code list |Building.Mature EDIFICI_COMUMNALLTIPC
Building.Use(s) IMPUT  [Code list EDIFICI_COMUNALLTIPC

Building.currentlUse
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A B C D E F G H | J K
Pilot 01 Pilot 02 Pilot 03
uc- - uc- INPUT_O
UC-GSCPOL- | UC-GSCPOL1- | DATA LOGIC NAME DATA LOGIC NMAME | DATA LOGIC NAME -~
o1 02 (PILOT 1) GSCP02- | GSCPO2- | GSCPO2- (PILOT 2) (PILOT 3) DATA LOGIC NAME = DESCRIPTION LOGIC MAME = TPUT
01|~ 02|~ 03 - i T | DATA
X[ 23,4, Eﬂu;:zll:l-;nzg;errltow.[}en E;fldlng.Genmetr\,'
5, 6, EE:‘t:I:-is, 7, Xi{1,2347) BuildingUE Geometry X X X Building Geometry 20 EconomicActivity. the_ geometry2D footprint of the territorial building T
20 Eeom
¥(1,2 3,4
5, B, Bbis, 7, BuildingUE.Name X X X Building.Name name MName of the building T
8
%1, 23,4, -
) ) _— . Building.Mature - o _
5, 6, 6bis, 7, | X(1,2,3,4,7) |BuildingUE.Nature X X X Building.Mature __TEDIF) buildingMature Typology of the building
2) l—
Building.gid; —_— —
- . inspireld
UserBulding gid;
Xi1,2 3,4,
5, G, Bbis, 7, Building UE.Ownership ownership Chwnership of the building T
8
%(1,2 3 4 Building.currentllze Type of uses of the building [use
5, 6, Bhis, 7, | ¥(1,2,3,47) |BuildingUE.Use(s) X X X Building Use(s) (__TUTIL); currentlse clazzification based on the energy T
8 EconomicActivity.tser certification)
¥(1,2 3,4, Building.Postcode; e S
Add build Street, C C
5,6, 6bis, 7, | %(1,2,3,4,7) |BuildingUE Address X X % |Building.Neighborhoo address Sub]ress HITCING [SEreet, Mivic, Hvic T
8) d
Kil32 34 Building.Construction
- cr Building UE.Costructio period - begin; Building.___EPOCA; \ Costruction Year of the building (if N
5, 6, Bbis, 7, X X X . ) . dateOfConstruction ) '
g nYear Building.Construction |Building.UserYear available or estimated)
period - end
EITTOTTE TIETET;
X X X Building.height_statu heightAboveGround Total height of the building, in meters T

£
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Summary

— INSPIRE DS extension approach
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The INSPIRE DS extension approach

INSPyg,,

NSPIRE

I
Infrastructure for Spatial Information in Europe

onin Eur%
“emponnge™

P
oy peredS

INSPIRE Generic Conceptual Model

Title D2.5: Generc Conceptual Model, Version 3.4

Status Version for Annex IVIll data specifications v3.0

Creator Drafting Team "Data Specifications”

Date 2014-04-08

Subject Generic Conceptual Model of the INSPIRE data specifications

Publisher Drafting Team "Data Specifications”

Type Text

Description Generic Conceptual Model of the INSPIRE data specifications

Contributor Members of the INSPIRE Drafting Team "Data Specifications”, INSPIRE Spatial Data
Interest Communities & Legally Mandated Organisations, INSPIRE Consolidation
Teams and other Drafting Teams

Format Portable document format (pdf)

Source Drafting Team "Data Specifications”

Rights Public

Identifier D25 v34

Language En

Relation n/a

Coverage Project duration

Annex F
(informative)

Example for an extension to an INSPIRE application schema

F.1 Introduction

The agreement on harmonised data specifications addresses the need of users, in particular pan-
European users, to combine multiple spatial data sets without repetitive manual intervention and in
such a way that the result is coherent. This requires an effort to transform the existing spatial data to
the new harmonised data specifications. In the long-term, it is the hope that less and less effort will be
required for such transformations and that data providers start to re-use the harmonised data
specifications as the basis for their spatial data sets in case they are restructured. Since national
spatial data sets will in almost all cases contain information not covered by the INSPIRE data
specifications, national SDIs or community SDIs will typically have to extend the INSPIRE data
specification for their own purpose.

The Generic Conceptual Model has been designed to support such extensions. This annex provides
an example for a simple extension.

F.2 General rules

The INSPIRE data specifications have been developed through a process involving the European
stakeholders. While the future maintenance of the specifications has not yet been fixed, it is
reasonable to assume that this will be the case in the future, too. The INSPIRE

Extending an INSPIRE data specification would imply at a minimum that:
the extension does not change anything in the INSPIRE data specification but normatively
references it with all its requirements
the extension does not add a requirement that breaks any requirement of the INSPIRE data
specification

However, the extension may, for example, do any of the following:
add new application schemas importing INSPIRE or other schemas as needed
add new types and new constraints in your own application schemas
extend INSPIRE code lists as long as the INSPIRE data specification does not identify the code
list as a centrally managed, non-extensible code list
add additional portrayal rules

In addition to these general rules that are mainly implied by the rules of UML, further harmonisation
will be achieved, if the extensions conform to all requirements of this document and the document
“Guidelines for the encoding of spatial data”, too.
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The GSC Data Model extension approach

-
”
V4
// 1St
attempt to INSPIRE core
' create GSC data models

\ od? ’ GSC extended
data models

Energy ADE
CityGML
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The GSC Data Model extension approach

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.
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The GSC Data Model extension approach

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/

IrH

: ClpEztyios
GeoSmartCity PEs
A B C D E F G I J K
Application Schema 'Building2D-Energy’ (version 2.1) Pilot Mapping
. . Voidab
Attribute Association . .. Values / o
Docume Attribute / Association .| Multipli| le/ . . .
Type . role New/updated . Enumeratio . Pilot 01| Pilot 02 | Pilot 03
ntation . role Documentation city Non-
Building  Supert| Building
pes:Building Buil A — - — - - -
dingAbstractBuildi  |Building is an beginLifespanVersion Begin lifespan version Date DateTime 1 voidable
and tima gt wihich thic srareinn nf
ngAbstractConstry  [&nclosed |conditionOfConstruction | Condition of construction ConditionOfCons [1 voidable
clionBuildinginfo <be-construct Ctobio nftha tructinntfalia
BuildingAndBuilding |on </b=above|dateQfConstruction Date of construction Date DateO fEvent 0.1 voidable BuildingUE. |Building.Con |Building.__EP
Unitinfo andior of construction. Costruction [struction OCA;
underground, |datefDemolition Date of demolition Date of DateOfEvent 0.1 voidable
used or - darnnlting : : .
intended for dateOfRenovation D::fﬂU,..f;l?.,.it+Tj?ﬂr,rf:"Uﬂll.r,ﬂ:l?ﬂn" DateO fEvent 0.1 voidable
the sheter of |alevation Elevation Vertically- Elevation 0= voidable Building.Elev
|'||J|'|'|E|'|E.,I coanptraingd dimaneinnal neanarhe atinn srabia
animals or EndLifespan‘-..FersiDn End lifezpan version Date DateTime 0.1 voidable
. and tirma ot wihish thic srarpinn sf
I:'”gs or for externalReference External reference ExternalReferen |0..* voidable
= Dofarancatn an awtarnal FaX-%
production of hEightﬂbD\JEGrDund Height above ground Height&boveGro |0..* voidable Building.heig
E'Cﬂnﬂmic I-.I.:Linl'.ﬂ' ﬂ.hﬂln'ﬂ. mrmne M.I"'ITIZ' nnA - ht- — -
goods. A |n5p|reld _|nsp!r& id External .lijEl:‘t ldentifier 1 EIqu:Ilng.g.u:I,
o idantifior snftha ocnatial g arBlldin s
building name Name MName of the GeographicalMa |0.* voidable BuildingUE. |Building.Nam
refers to any conptrietine EWARDI FC- Hin ma hlarma a
structure buildingHature Building nature BuidingMature¥a|0..* voidable BuildingUE. |Building.Matu | Building.Matur
t Fhara~taorictis oftha boildins that o blatiira ra a TEMEY
permanently currentUse Current use Activity Currentlsze 0.* voidable BuildingUE. |Building.Use |Building.curre
constructed hosted within the building. This Use(s)  |(=) ntUse
;r "*‘Trt"*‘“&d on attribute addresses mainly the (__TUTLL);
s site.
numberﬁfﬂwellings Murmber of dwellings Integer 0.1 vioidable
Blumbgr of dwsgllinog &
numberﬁfBuildingUnits Murnber of building units Integer 0.1 vioidable Building.Unit
humbar of buildinm yoide in tha o
numberOfFloorsAboveGr | Mumber of floors above Integer 0.1 vioidable Building.Mum
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Summary

— An insight into the GSC data model
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GSC - Underground Scenario

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
* Qil, Gas & Chemicals network
e Sewer network
* Telecommunications network (only proposed in the technical
guidance, out of legislation)
 Thermal network
* Water network
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{outer) q uct

-

cable (in duct)

Figure 9 — Physical relations between cables, pipes and ducts

19
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: Utility Network Profile —
: Abstract Types

clestreTypes lestreTypes hataeTypes B omed “estreTypes
— = o - ==

=~ Geomery GM_Pont
~ Inspiald Idaniter [0.1]

comstraints
(A3 utity node csiects have inspield)

- eaturaTypes
UsiityietworkETament

« utiiyDelivenType. UtiityDelivery TypeValue [0, 1]
+ wamingType WarningTypeValue

constraints
(A ity link cbjects have inspirele]

L e e - -

<cosatints <cancmerations
Base Types:: Base Types:

~ s enGrounaSurtace

« tunctional suspensesOrElevat

* projected wndesground

- undeomstuction

- Secommisiones

B T
—_— e == = = —
LinkSet|
«festureTypes
UrilityNetwonEiement | Network: Hetwork
testraTypen
UslitytinkSet evoidabies
+ geographicalName :Geograghicalame (0.7
vsidables
I ihityDutiveeyType. UaiityOatreryTypavalue [0.1]
< wamingType WamingTycevaive
=7 L deatureTypes
— e o o o o o o o Em Em Ustiyhetmock .
I I . —— =] + suthoritRole -RalstedParty (1.7
«festureTypes i Ouet wvoidables
featureTypes <caties Pipe. e & T
I I able cvoidables - + discaimer PT_FreaTex (0.
ope o
— 0. ‘constraints.
ility Network Profile — | s
| s ¢ pen e
+cables A\ 0. “voidables
I wvaidasies b -
l CommonTypes =
awoidaien
| I N
| | et
- N S S S S S S S S S . . Ui .
i = peometry GM_Point
+ inspicald Icentifier [0..1]
——— ——— dostureTypes destireTypes
Manhole Tower Pole Cabinet
eveidazies avoigaties castivg
" - i + appurtenanceType ‘AppunenancaTypeValue »
contraints. i
€ natin 18
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r-rr—/(F—~"~-—-—7—="=T=T="="=" 19 I~~~ =—"=7"=—=—===

20



IrH

GeoSmaﬂCity Cipgs i
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:
e Electricity network
* QOil, Gas & Chemicals network
e Sewer network
e 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
* QilGasChemicals Pipe
e TelecommunicationsCable
* ElectricityCable

« 9 feature types created from scratch (no corresponding feature type in the INSPIRE US

core model exists)
e SewerAppurtenance
* WaterAppurtenance
* QilGasChemicalsAppurtenance
e SoilDigs
* Intervention
* TransformationProjects
* InfrastructureOrigin
* Municipallntervention
* CrowdSourcing
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GeoSmartCity extension of the “Sewer Network

C ] p "l‘

class GSC_SewerNetwork_Extended /

+pipes «featureTypexs
«voidablex Common Utility Element
0. UtilityLinkSet] «featureTypexs
«voidables Common Utility Network Elements::UtilityNetwork
«featureTypes 3 Type: A Ty A
‘Common Utility + spel Type: Typ + authorityRole: RelatedParty [1..°]
:Pipe - +  utility Type: Utility Typ
% T is not in IR «voidablexs
«voidables ¥P is notin IR} < disclsimer. PT_FreeText (0..%]
+ pipeDiameter: Measure = 5 + utilityFacilityReference: ActivityComplex [0..
+ pressure: Measure [0..1] Y Ll
constraints
tility network objects have inspireld} , s g
A i value of “utility isnotin IR}
«festureTypexs
GSC_SewerAppurtenance
«xvoidables
+ I i ityRole: RelatedParty [0..1]
+ swA iveld: ifier [0..1]
+ th oy SwA Depth. oy Type {0.1]
+ swAppurtenanceDepthLocation: GM_Point [0..1] featieTypes
+ A M [0..1] GSC_SewerUtilityNetwork
4+ swA Date: Date [0..1]
+ swAppurtenanceDocumentation: PT_FreeText [0..1] eldsbias
+ : "*_’*_“.' Date [0..1] + sgreementProtocolNumber: PT_FreeText [0..1]
* 0 (0.1 + DataSource: DataSourceTypeValue [0..1]
«featureTypexs + swAppurtenanceHeight: Measure [0..1] + documentation: PT_FreeText [0..1]
GSC_SewerPipeExtended + i AsterialTypeValue [0..1] a
+
«voidablexs + swA [0..1)
+ sewerPipeCostingType: sewerPipeCoatingTypeValue [0..1] + swAppurtenancePumpFlow: Measure [0..1]
T cewerPi ge : sewerDep! g lue [0..1] + ive T ition: ToRoadPositionValue [0..1]
S i ingQuote: I 10.1] + JserType: JserTyp: 0.1
+ sewerPipeEndNodeTerainQuote: Measure [0..1]
+ sewerPi i M v
+ sewerPi : M [0.11)
+ sewerPipelenght: Measure [0..1]
+ sewerPi ialType: sewerPipel: ialTypeValue [0..1] «featureTypexs
+ sewerPipeRecoveryPresent: boolesn [0..1] GSC_NewC: eatureTypes:: rojects
+ sewerPipeRecoveryType: sewerPipeRecoveryTypeValue [0..1] —
+ sewerPipeRoadPosition: sewerPipeRoadPasitionValue [0..1] «festureTypen «voidablexs
+ sewerPip ingQuote: M [0.1] SSC A rucuReORon projectActionType: projectActionTypeValue [0..1]
+ sewerPipeStartNodeTerrsinQuote: Measure [0..1] projectDescription: PT_FreeText [0..1]
+ sewerPipeSurveyDate: Date [0..1] «voidables projectEndDste: Date [0..1]
+ sewerPipeType: SewerPipeTypeValue [0..1] ancestor; idenjifiectd ;1] projectExecutor: RelstedParty [0..1]

Change_PointOfTime: Date [0..1]
DateCfUndergroundSurvey: Date [0..1]

origin originType: originTypeValue [0..1]

registrator: RelatedParty [0..1]

specificCriginType: specificOriginTypeValue [0..1]
surveyProcess: surveyProcessTypeValue [0..1]
timeOfRegistration: DateTime [0..1]
typeOfChange: typeOfChangeValue [0..1]

R T S

T

projectiD: PT_FreeText [0..1]
projectStartDate: Date [0..1]
projectStatus: projectStatusValue [0..1]
projectSubmitter: RelatedParty [0..1]
projectTitle: PT_FreeText [0..1]
projectType: projectTypeValue [0..1]

+networks

| «voidables

0..”

25
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Main feature . Building Building S Other
types — Part Unit nstafiation Construction
) Added
Semantics - Base | Extended

attributes Base* \\

geometry

\ }a'
l"'.‘ Same /
geometry
Alternative deliverys: ’

1 = simple semantics + 2D geometry

2 = simple semantics + 3D geometry

3 = extended semantics + 2D geometry

4 = extended semantics + 3D geometry + additional 3D feature types

Geometry

R

*Includes Building Base

Figure 3: Content and structure of application schemas for theme Buildings

Feature types are represented in blue. Abstract application schemas are represented in green.
Instanciable application schemas are represented in red.

26
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NOTE: Data producers may also extend INSPIRE profiles by other information not included in
this specification, under the condition they respect the rules provided in the Generic
Conceptual Model.

| B Whatshall be in INSPIRE
1 What should be in INSPIRE
1 \What maybe in INSPIRE

o
e

Figure 4: Modular approach for modelling Buildings theme

27
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GeoSmartCity — Green Energy Scenario Data Model

Building20
Buildings - Base
«featureTypes
lestureTypes
«festureTypes Installation
+ inspireld: Identifier s
«voidsble. lifeCydeinfos + geomety2D: GM_Primitive
+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1] e
- : OfC ion: ConditionOFC: +installation +installation
+ dsteOfConstruction: DateOfEvent [0..1] «voidables «voidebies
+ dateOtDemolition: DateOfEvent {0..1]
+ dateOfRencvation: DateOfEvent [0..1]
+ elevation: Elevation [0..%]
+ ext ; m?o
+ name: GeographicelName {0..71 E «featureTypes
clestureTypes ~sdditionslinte | | + “meoaton Daed S p""p 1
‘ + : OwnerTypeValue {0.1]
«voidables + purpose: PurposeValue [0..1]
+ buildi i 0.1 + reslEnergyProduced: Decimal
+ cumentUse: CumentUse [0..%] + type SystemTypeValue [0..1]
+ numberOfBuildingUnits: Integer [0..1) s
+ numberOfDwellings: Integer {0..1] +buildinginfo
+ numberOfficomAboveGround: Integer [0..1]
+parts
sfaaisaTypEs «voigables slantilyye /] \
BuildingsBase:: BuildingsBase::
Building (@ BuildingPart o lestureTypes westureTypes
+suindingUnitinfo -
A A R + power. Decimal {0..1] + surfsce: Decimal {0..1]
l +buildingUnit «featureTypes
Ty PR «cvoidables AbstractBuildingUnit
iidi < [ h o |
geometry2D: Sunqueoom'iyzol .w:i.:ﬂn. Md)vdmmm
+ endLifespanVersion: DateTime [0..1]
; = s «voidables
SRR TyPe .'. «leatureTypes «voidables : S 0.9 ©.1]
— = i T ' o- Legend:
+ try2D: BuildingGeometry2D [1. ' . .
; Dark green: inherited by
: . BuildingsExtended2D as-is
S Orange: class inherited by
A BuildingsExtended2D but
S ey it i ol modified (added attributes)
Orange: classess (FT) inhered by Buidingstaended2D
It o (nkoed st Dark cyan: new classes

30
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cip

3%

competitiveness and innovation
framework programme
2007-2013

class Building2D-Energy - DataTypes /

BuildingsBase
«dstaTypes «dataTypes
BuildingsBase::Elevation BuildingsBase::DateOfEvent
+
+ elevationValue: DirectPosition + anyPoint: DateTime [0.1]
+ beginning: DateTime [0..1]

+ end: DateTime [0..1]

«dataTypes
BuildingsBase:Hei

+ value: Length

: :«:Il:emly:: VerticalSurface TypeValue = Source: E S Value
: + energyUse: EnergyUseVslue
«voidablexs + referenceYesr: DateOfEvent
+ source: SourceValue + value: Measure
T «voidables
{valueUoMIsSquareMeter} + energyType: EnergyTypeValue
+ i 02: Decimal [0..1]

«dataTypes «codeLists
OficialArea OfficialAreaReferenceValue
+ value: Ares
«voidables
+ heightParameter: Length [0.1]=2.10 m
+ i Offici
«codeLists «codeLists
CLGE_OfficialAreaReferenceValue of i
fags
extensibility = none extensibility = any
= i i eu/codel
«dstaTypex
OfficialValua
«codeLists
CurrencyValue | .. __ | £UR SEK MDL CHF IK]
GBPRUBRSD
«codeLists
dstaTypes
loorRange
stFloor: Real
stFlcor: Real
ists
1sValue
Non-official
«codeLists
EnergyPerformanceValue | _ _ _
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class Building2D-Energy - Code Lists

BuildingsBase

«codeLists
BuildingsBase::BuildingNatureValue

tags

extensibility = sny

arch, bunker, canopy, castle. cave buikiing, chapel church,
- - | dam, greenhouse. ighthouse. mosque. shed. silo, stadium,
storage tank. synagogue. temple, tower, windmill wind

obligation = implementingRule e
vocsbulary = http://inspire. ec europa. eu/codeL i
residential
«codeLists individualResidence
BuildingsBase::CurrentUseValue collectiveResidence
‘twol
tags moreThanTwoDwelings
extensiblity = namower .| residenceFor Communities
obligation = implementingRule agriculture
vocabulary = http:/inspire. ec.europa. eu/codeList/CurrentUseValue industrial
commerceAndServices
office
trade
«codeLists publicServices
— |5
tags

extensibility
obligstion

one
mplementingRule

vocsbulary = http://inspire.ec europs.eu/codeList/ConditionOfConstructionValue

«codeLists
BuildingsBase::HeightStatusValue

- - -| declined, demolished,
functional projected.
ruin, under construction.|

tags
extensibility = none
obligation = implementingRule

""""" estimated, measured

vocabulary = http://inspire. ec.europa.eu/codeListHeightStatusValue

«codeLists
InstallationNatureValue

acousticFence, antenna, bridge, chimney,

«codeLists

RoofTypeValue

airCondit Jnit, sirDuct, antenna, arcade,

cityWall, crane, per

protectiveStucture, pylon, retainingWall

solarPanel substation, tunnel

baicony. chimney, cradle. dormer, externalLift
raiing, ramp, solarPanel. stainway, tower,
windTurbine

«codeLists
MaterialOf StructureValue

«codeLists
MaterialOfRoofValue

archRoof, conicalRoof, domedRoof, dualPentRoof,
fiatRoof, gabledRoof, haifHippedRoof. hippedRoof,
hyperbolicParabaloidalRoof. mansardRoof.

sawToothRoof

«codeList»
MaterialOfFacadeValue

above ground envelope. bottom of construction, entrance point

general eave, general ground, general roof, general roof edge.
highest eave. highest ground point, highest i
edge. lowest eave, lowest floor above ground. lowest ground

point, lowest roof edge, top of construction.

highest roof

«codeLists |
tags R
extensibility = none
obligation = implementingRule
= http://inspire.ec.europa.eu/codeLi
«codeLists |
tags

extensibility = none
obligstion = implementingRule
= http://inspire.ec europs. ew/codeL i

above ground envelope. combined. entrance
- - - | point envelope. footprint. lower ficor above
ground. point inside building. point inside
cadastral parcel roof edge.

adobeBlockWalls. concreteBlockMasony, earth.
firedBrickMasonry. informaiConstructions.
massiveStoneMasonry, mobileHomes, mudWalls,
precastConcrete. reinforcedConcrete.
reinforcedMasonvy. rubleStoneMasonry, steel,
stoneMasonryBlock. wood

asbestos, ceramicTie, clayTile. composition,
concreteTie, comugatedSheet glass,
hotMoppedAsphatt metal reinforcedConcrete,
slste. thatch, vegetatedGreenRoof.
woodShinglesOrShakes

«codeLists

Heating SystemValue

centralHeating, districtHeating.
icRaditors. heatPump,
ponableGasHeating, solarHesting, stove

adobe, asbestos, ceramicTies,
composite. concrete. glass.
fimestone, masonry, metal
naturalStone, vegetated. wood.

«codeLists
OwnershipTypeValue

«codeLists

«codeLists

«codeLists

EnergyTypeValue

fags
extensibility =
Wocabulary «codeLists
e biogas, electricity, fiquidFuels, naturalGas| SystemTypeValue «codelLists
: solidFuels. straw, warmWaterOrStream OwnerTypeValue pubbiic
N . tay
Corporation pec private
Goverment bulary =
NonOccupantPrivateOw Free-standing vocsbulary =
ner 3 buldir i
NonProftOrganisation Veb I“s“"r‘:e'-'sr"’ i plants
OccupantPrivateOwner babbsprealiiinl) (ot e
OtherOrCombination T «codeLists
:op:nyMan}gememCo + Sleed O VolumeTypeValue
izt + total
fags .
extensibility = any T AN
L heated
i byEnergyCertification
estimated
+ advanced «codeLists
+ norefurbishment o «codeLists
+ standard eoodelists
+ othersOrCombination Gooupancilauatvan Purposeyakag
+ patients
+ residents + notUsed
+ students + partisllyUsed :
+ visitors + used
+ workers
{ags productive
tags extensibility = any
extensibility = any vocsbulary =
vocabulary =
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GeoSmartCity data model for green routing

Regarding data requirements for Green Routing scenario, the reference target
data model are INSPIRE Transport Networks

(
) for the road data and the data model 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.


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/

g Y
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GeoSmartCity data model for green routing

* Initial selection of the INSPIRE TN theme as target
data model for the two pilots involved.

e 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

e Use of GTFS as data model for public transport
schedules
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Summary

e Data harmonisation
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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

/ SOURCE SIDE \

-C’f Te sample D3 Selection of the target schema
d schematisation .
l Bl DS Analysis of the target schema
L
g table
i
GUIDELINES n
& TOOLS
PROCEDU RES)

HAREMOM| SED DATASET
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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

IrH

Steps of the data transformation process

Generic Import target/source schema
workflow to
transform
datasets
according to Import data
selected
target schema
Set mapping rules
Export transformed data

Validate transformed dataset
40
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Hale studio: transformation of source data

|ElHumeo
File Transfermation Edit Window Help

PoocHE u-a-|FEHE&ES 0 [ca2d- 0 | & |[@Defaut]

B2 Schema Explorer £ G, = O Alignment 2 Sea(w[R[R][F] - = B
Source Target | 1T Eaficios 1652 | [Retype | [3¢] | Building 15652 |
type filter text type filter text

- T| G_Edificios © [T| Retype ft| Building
+ T g :
8| _alto 15652 B » H% location (0.1) 8| _tedif = Classification | ..Use.currentUse href
8| _cobertur 15652 » 8 beginLifespanVersion B =
= ; - [ boundedBy 0.1) 8] avg_gridco £= Rename = ..tion.elevationValue
= 2 P buildinglnfe (0.1) 8| begin Date extraction 8| ...e0fEvent.beginning
8| _elevador x15652 i buildingMature (0..n)
8| _entcadro =15652 E > buildingUnit (0..n} 8| end abe Formatted string 8/ ..n.DateOfEvent.end
=| _epoca x156! > conditionOfCanstruction =
8] _espcomun ~15652 » [2] ‘currentUse (0..n) <15652 =1 | o 42 AT
B _estconse «15652 > |so| dateOfConstruction (0.1) =15652 8/ gid abo Formatted string =T
B/ _estrutur x15652 > dateQfDemolition (0.1) =
8| _gaveto x15652 L9 b dateOfRenovation (0.1) 8| height £= Rename 8§ ... AboveGround.value
8] _isolado »15652 > = description (0.1) - -
= g cod 11565 E] + [ descriptionReference (0.1) 8] n_sloj res £= Rename 8 number0fDwellings
8l _naloj »15652 » [Z] elevation (0..n) 15652 8| p_acima i Rename 8 ...IoorsAboveGround
B| _necrepco =15652 » B endlLifespanVersion (0.1)
8] _necrepes x15652 + [ externalReference (0..n) ) the_geom Rename @ ..tGeometry.Polygon
B| _necrepre <15652 > geometry2D 15652 -
8 _npav «15652 » 2] heightAboveGround (0..n) <15652 B O Ea L | oo a0 el
- s
8| _nutl_cod x13652 = idx15652 » Assign ¥ Accuracy.nilReason
8| _nut2_ced »15652 > identifier (0..1)
8| _nut3_ced »15652 > inspireld 15652 B Assign = ..atedAccuracy.uom
8| _revestim 15652 i installation (0..n) = =
8 _rsu 15652 » [.] metaDataProperty (0..n) L 25 iy P ER T
(st > = name (0.n) » Assign = ...referenceGeometry
8 2 > name (0..n)
8 alt_edif 15652 » |8 numberOfBuildingUnits (0..1) ® Assign 5 ...eGround.status.href
8 avg_gridco *15652 - B numberOfDwellings (0.1) « 15552 s
8 begin 1505 - '8 numberOfFloorsAboveGround (0.1) 1555 C> =an SEEteindal o
= chave <1 3 > parts (0.n) s » Assign = ..entifier.namespace
8 clacce ol 15457 o [T BuildinaAndBuildinal InitTnfn
I @) ErorLog 52 P s Type hierarchy  fy Fu [21 Report List 52 =0
Workspace Log a [ 09:24 2015-06-19 -
type filter text & XML validation 13:59.52
b pr 4 Instance transformation 13:58.47
M Plug- Dat
=i ! A ate Fl o GMLfile export 13:58.47
1 TheXMLﬂIelsval\d eu.esd!humhnIdt.hale.m." 19/06/15, 14:00 o o HALE project archive export 12:0216 =
4 & G.MLFHE export eu.esdihumboldt.hale.co.. 13/06/15, 13:59 + Instance validation 11:50.49
} [13:59:44] Geometry structure match: Polygon - empty eu.esdihumboldt.haleio... 19/06/15, 13:39 + Instance transformation 11:50.18
} [13:59:44] Possible structure for writing MultiPolygon not found, trying Polygon instead eu.esdihumboldt.hale.io.... 19/06/15, 13:39 o INSPIRE code list import 11:27.39
} [12:59:44] Geometry structure match: Polygon - empty eu.esdihumbeldt.haleio.... 19/06/15, 13:50 + Instance validation 09:28.02 m
i [13:50:44] Possible structure for wriing MultiPolygon not found, trying Polygon instead eu.esdihumboldt haleio... 19/06/15,13:59 + Instance transformation 092724
i [13:50:44] Geometry structure match: Polygon - empty eu.esdihumboldt.hale.o... 19/06/15, 13:50 + INSPIRE code list import 092714
i [13:59:44] Possible structure for wriing MultiPolygon not found, trying Polygon instead eu.esdihumboldt hale.o... 19/06/15,13:59 + INSPIRE code lst import 092714
I [13:59:44] Geometry structure match: Polygon - empty . . eu.escihumboldt hale.o... 19/06/15, 1359 + INSPIRE code lst import 092633
i [13:59:44] Possible structure for writing MultiPolygon not found, trying Polygon instead eu.esdihumboldt.hale.o.... 19/06/15, 13:59 i . Load dats into database 092151 .

4 a1om ofsauﬁ o P CSTHd
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Transformed data

File Edit Find Project Options Tools Document Window Help

DEPHE A Q@E  #e > mme -

C ] p "lﬂ,w.‘

2007-2013

==

{ xPath 2.0 B = Execute xPath on ‘Current Fie MV EY RO AC IR AT ih
Project g f X ® G5C-HewCommonTypes.xsd X | ® US_test_nodes.gml® x q b @ Attributes o /& X
- sample.xpr ~ 43 xmlns:us-net-ogc="http://inspire.ec.europa.eu/schemas/us-net-ogce/4.0" gsc-us-net-sw-ext:GSC_SewerAppurtenanceEx » |
sample.xpr - 50 xmlns:gac-us-net-sw-ext="http://www.epsilon-italia.it/public/geosmartcity/schemas/gsc-us-net-sw-ext/2.1" e S
b ) e 51 ttp://www.is0tc211.0rg/2005/gnd"” =
52 "http: / /nnd. w3 . org/2001 /XML chena—instanca™ gmkid UN_112853856133_1
> ) debugger 52 oml:id="_g0b&51Eb-2e32-497E-8£75-629503166alE"
b ) epub 54 "http: //www.epsilon-italia.it/public/geosmartcity/schemas/gsc-us-net-sw-ext/2.1
> fo http://www.epsilon-italia.it/public/geosmartcity/schemas/gsc-U5/2.1/G5C-SeverletvorkExtended. xad">
W import 55 = <gml:featureMember>
b n} json 56~ <g3ac-us-net-sw-ext:G5C_SewerPipeExtended o id="SP_20050011">
b n_‘ Jp 57 <net:beginlifespanVersion xsi:nil="trus"/>»
58 v «net:inspireld:>
v W R <base:Identifiers
4 n_‘ relaxng 80 <base:localld>SP_20050011</base:1localld>
3 n, schematron a1 <base:namespace>BE.VMM. SewerNetwork</base:namespace>
b [l sve a2 <base:versicnld>l.0</base:versionlds
b n} wsdl 63 </base:Identifier>
a4 </net:inspireld:
> W xauery e <net: inlletwork jl="true"/>
v e dita o <net:link xlin
» 1 docbook &7 <US-NeT-COMMON: CUrrentitatus
| form-controls as x1i: http://inspire.ec.eurcpa.eu/codelist/Condition0fFacilityValue/functional™/>
b ooxml . £ <us-net-common:validFrom x=i:nil="trus"/> @ Atiibutes | <}: Model |
70 <us-net-common:verticalPosition x= "True”/> Transformation Scenarios -US_tes... @ 7 %
I8 Project | (= Open/Find Resource | x L <us-net-common:warningType xsi:nil="true"/> ® @l +-alyx o
Outline E-a 72 <us-net-common:pipeDiameter uor="meter” nili unknown” xsi:nil="true”/> e
[Gement name Ater - % T3 <us-net-sw:sewerWaterType - [Type filter text a
hd 74 x1i; http://inspire.ec.eurcpa.eu/codelist/SewerWaterIypeValue/reclaimed”/> Association  Scenario
@ gml:FeatureCollection *_60b&51fb-2e32-497 A 75w <gsc-us-net-sw-ext:sewerPipeType
4 @ gml:featureMember 78 x1in http://wei.geosmartcity.eu/codelist/SewerPipeTypeValue/ML_GM"/> =
4 @ gscus-net-sw-ext:GSC_SewerPipeE: m <gsc-us-net-sw-ext:sewerPipeStreet>Doriksveld</gsc-us-net-sw-ext:sewerPipeStreet>
o netbeginlifespanVersion “fruc” 78w <gsc-us-net-sw-ext:sewerPipeDimensionss
X 9% <gsc-us-net-common: PipeDimensionss
b @ netinspireld 50 <gsc-us-net-common:pipelenght uom="meter">138.0</gsc-us-net-common:pipelenght>
@ netinhetwark “true” 81 </gsc-us-net-common: Pipelimensicna>
@ netilink “#UL_200500117 82 </gsc-us-net-sw-ext:sewerPipeDimensions®
@ us-net-common:currentStatus T 83 </gsc-us-net-aw-ext:G5C_SewerPipeExtended:
@ us-net-comman:validFrom “true” a4 </gml:featurelienbers
@ us-net-common:verticalPosition s <gul:featuredenbers .
88 = <g8c-us-net-sw-ext:G5C_SewerPipeExtended gml:id="5F 20050012">
@ usnet-comman:warningType "t a7 <net:beginlifespanVersion x=i:nil="trus"/>
@ us-net-common:pipeDiameter “m 8= <net:inspirelds> -
@ us-net-sw:sewerWaterType "htt 83 <base:Identifier>
o gsc-usnet-sn-extisewerPipeTyE 30 <base:localld>3P_20050012</base: locallds
P ——— Ell <bage:namespace>BE. VM. Sewerlietwork</base:namespaces>
5 22 <base:versionld>1.0</base:versionId:>
I @ gsc-us-net-sw-ext:sewerPipeDim - </base:Tdentifiers
> @ gml:featureMember 94
@ gml:featureMember a5 inil="true"/>
> @ gml:featureMember a8 <net:link x1i: "$UL_20050012"/> 3¢
» @ gml:featureMember . 7= <us-net-commen:currentStatus viaf|< >
< > Author B, Transf... | @, Entities | ¢x> Eleme.. x
D:\Areashared\GSC-Webinar-Underground\US._test_nodes. g M Document is valid. U+000a [ s6: 50 | Modified
Q 5 T 0
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[=- Building {id=CMOQ_15557)

I:_:I..

beginLifespanVersion { nil=tnue )

- conditionCfConstruction [ nil=true )

dateCfConstruction

- DateOfEvent
beginning = 1971-01-01T00:00:00+01:00
‘. end = 1980-12-31T00:00:00+00:00

- el_evaticn

=)~ Elevation
glevationFeference = ( href=http //inspire ec.europa.eu/codelist/Elevation ReferenceValue . /generalGround )
i glevationValue = 19.11712

- height AboveGround

- Height AboveGround
heightReference ( nil=true )
lowReference | nil=true )
status = | href=http://inspire ec.europa.eu/codelist /Height StatusValue /estimated )
‘. value = 18.28 (uom=meter }

- inspire|d

- Identifier
lozalld = 15857
i namespace = PT.CMOFPT.EBU

- cument Use

=2 CurrertUse
cumentUse = { href=http://inspire.ec.europa eu/codelist Cument UseValue residential )
i percentage | nil=true )

- numberCf Dwellings = 1
- numberfFloorsAboveGround = 4
- geometry 2D

- BuildingGeometry2D

El geometny

: .. Polygon {id=_2705c7ae-4e87-43c5-9a80-ec Thodc 9d08e ssMName=EF5G:3763 )

- referenceGeometry =true

horzontalGeometryReference = ( href=hitp://inspire.ec.europa eu/codelist /Horzontal Geometry ReferenceValue Aoat Print )
5 horzontalGeometryEstimatedAccuracy = {uom=unknown nilReason=unknown nil=true )

e
o v e w2 om

-101556.1977,-107440.7067
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THANK YOU!

Fabio Vinci

f.vinci@epsilon-italia.it
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