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ELISE stands for European Location Interoperability
Solutions for e-Government. It is one of the more
than 50 actions in the European Interoperability
Programme ISA2

--------------- « WHAT FOR?

To support Digital Government Transformation
by making the best use of location data and
technologies in an interoperable manner

N —— + FOR WHOM?

For all: citizens, businesses
and public administrations
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What we will cover today

‘ 1. Introduction: key concepts and definitions (10’)

‘ 2. Knowledge Graphs: what are they and how can they be used? (20’)

‘ 3. Managing key concepts in a glossary or vocabulary (10’)

‘ 4. Experimenting with Knowledge Graph in ELISE Action(20’)

‘ 5. Conclusions and future outlook (15°)

‘ 6. Discussion, Q&A (15’)




Key messages

1
2

The ELISE universe contains a rich portfolio of resources of
different kind: studies and its reports; events and its announcements,
recordings and summary reports; webinars and e-learning modules,
and much more

These resources must be managed and used to transfer
knowledge and experience. The can be treated as semantic assets
and represented as Knowledge Graphs. Such graphs can be queried
and analysed to better understand the universe.

Exploiting the ELISE universe using semantic, Machine Learning,
Natural Lanquage Processing and other techniaues can provide
powerful insights and quide learners to understand and exploit

bigthink.com

stangardfield.medium.com
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Objectives of the work on the ELISE Knowledge Graphs

Objective 1

Several JRC
teams involved

To investigate and experiment
with Knowledge Graph XX
methodologies and techniques in organisations
order to get results and formulate
recommendations that any
organization or initiative can apply

digital-skills-jobs.europa.eu

Objective 2

searchenginejournal.com

To perform a consolidated exercise at
the moment of ELISE closure of which
the results can be taken into account
in the activities under the Digital
Europe Programme.

falconfastening.com




Introduction

Exploring the ELISE universe
Key concepts and definitions



What is the ELISE universe?

The ELISE Action has generated and made
available a portfolio of studies,
guidelines, tools, webinars, training
materials ... The Action has organized
events and brought together partners and
stakeholders to co-create and share
knowledge to location-enable decision
making, to improve interoperability and to
create innovative public services ... ELISE
covers many technological and
technological aspects of DGT

How can | find my way throughout
this rich universe?

165

Documents

Report: Emerging
approaches for data-
driven innovation in

document =
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00000

EULF Blueprint

solution |-

69

Events

Presentation: ELISE o
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EWRC - How innovation
Presentation

document [";_‘

Report: Evolution of the °
access to spatial data

for environmental

Document

ELISE Longrudinzl analysis Spaosl
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document [=/
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00000

LIFO - Location
Interoperability
Framework Observatory

solution |-

Report: Towards a
semantic-based
Knowledge Transfer

Document
Coming soan

Knowledge ransfer Semantic assets

document @

MORE Vv

Report: Using synonyms to
better data discoverability

document @
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Quantifying the Benefits
of Location
Interoperability in the

document EI

joinup.ec.europa.eu
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Exploring the ELISE universe
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ELISE concepts and resourcr-

ELISE concepts. Are single or multiple words
describing a theory, method, technology,
solution, service ... They are well-defined
and/or described, might have an acronym and
are used consistently throughout one or more
ELISE resources.

WS O, R’ D2 S'z: 5
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hae-ino.org; coe.int;
drugmonitoringcentre.org;
thenounproject.com

ELISE resources. any output/result from
ELISE activities under the ELISE Action.
Examples are reports, videos, webinar
presentations, infographics, tools, etc.



Knowledge management and transfer

Knowledge Transfer. A process by which
knowledge, ideas and experience move from
the source of knowledge to the recipient of
that knowledge. Knowledge transfer and
knowledge sharing are often used
interchangeably in literature.

Schwartz and Te'eni, 2011

European
Commission
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Explicit knowledge

................... -

In the context of EQF,
knowledge is described
as theoretical and/or
factual

<> Skills, Competences

Knowledge Management is the process of
capturing, distributing, and effectively using

knowledge.



Knowledge Graphs: what are they and
how can they be used?



Semantic web, semantic assets and KG

The heart of the knowledge graph is a
knowledge model: a collection of interlinked
descriptions of concepts, entities,
relationships and events. Knowledge graphs
put data in context via linking semantic
metadata and provide a framework for data
integration, unification, analytics and sharing

thetechbrook.com

| dataversity.net

Concept

o relationship

> Attribute

Concept



Examples of Knowledge Graphs (KG’s)

DBpedia
Freebase
YAGO
NELL
Wikidata
Wordnet

Geonames
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Architecture of KG’s

Knowledge acquisition

a set of concepts and categories in a
subject area or domain that shows their
properties and the relations between them

from published raw data to interlinked
semantic data

Oxford Dictionary

Knowledge
consumption

Overviews in the form of lists and graphs

Knowledge graphs can be used for a large
number of tasks — be it for logical
reasoning, explainable recommendations,
complex analysis or just being a better way
to store information

Pan et al,, 2017

Knowledge Acquisition & Integration

Knowledge
/’—\Lifecycle

Ontology Development

Data Lifting

Data Annotation

Quality Assurance

\——

Knowledge Consumption

/ Understanding \
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I Graph Summary l
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I Query Generation I
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Knowledge Storage
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Case Study:

City of Zaragoza - KG’s supporting
public services

By Oscar Corcho (UPM)



Knowledge Graphs for Digital Transformation
in Spanish municipalities: Ciudades Abiertas

and the Zaragoza’s knowledge graph
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.33 Oscar Corcho
it LocaliData

L 1 1 1
Local data makes you smarter Ontology Engineering Group
Centro de 1+D en Inteligencia Artificial (Al.nnovation Space)

Universidad Politécnica de Madrid

With inputs from the teams involved in Ciudades Abiertas and from the
city of Zaragoza

. ocorcho®fi.upm.es 9 @ocorcho
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Open Government and Interoperability

INICIATIVA PLATAFORMA DE GOBIERNO
July 2018 - November 2021

CIUDADES  [eornmsie 12117-5)
ABIERTAS

Details at http://www.ciudadesabiertas.es/ (Spanish)

Esta presentacion ha sido elaborada en el marco de la iniciativa ‘Plataforma de Gobierno Abierto, Colaborativa e Interoperable’ cofinanciada por el
Ministerio de Economia y Empresa, a través de la Entidad Publica Empresarial Red.es, y por los ayuntamientos de A Corufia, Madrid, Santiago de

Compostela y Zaragoza y con la cofinanciacion del Fondo Europeo de Desarrollo Regional (FEDER), dentro de la ‘Il Convocatoria de Ciudades
Inteligentes’.

‘ CIUDADES * .
E ISLAS re "
® INTEUGENTES * o Kk

UNION EUROPEA

= q zaragoza
sl AYUNTAMIENTO

Fondo Europeo de Desarrollo Regional
“Una manera de hacer Europa”



http://www.ciudadesabiertas.es/

Open Government: Areas of work

Public participation of

citizens in local decisions g a2 Transparency in all
and in the creation of mm& activities done by the
legislation, based on open local administration,
data based on open data
Participacion Transparencia
Citizen participation Transparency
// _______________________________________________________________________ \\
/ \

Catalogue of
vocabularies and
common data structures
to homogeneise open
data published by local

Datos abiertos Vocabularios administrations

|

: Technical and

: conceptual means to
: support the open data
1

1

1

1

1

1

policies of the local
administrations,
including open data
publication
\ Open Data

o e e e e e o o S o o

Ontologies

v
~
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Why do we need ontologies for open data publication?

* However, when we provide open data, wouldn t it be good to publlsh following the same data

structures?
| want to publish my

, &b

data

P

o (D
| use GTFS | use CSVs with my own data | use Web services
_id |5t0p_id |stop code |5top na.. |Iat |Ion ‘stop_url structure
1 101 101 Alameda . 36.716872 -4.424393  hitp/iww.. link: "http://www.urbanosdezaragoza.es/frm_ssquemaparadatime.php?poste=1",
B T GroupNumber DateFirst DateEnd Line Label NameA Flﬂe:““(” Principio de Linea Lineas: 5617, )
icon: "//www.zaragoza.es/contenidos/iconos/bus.png”,
110 2171172014 31/12/2999 001 1 PLAZA DE CRISTO REY - geometry: {
_l type: “Point",
Edparodas bus & - coordinates: [

1 rm:m“;“W:W“;“m:m“;“m:m“;“%: identifier”;"dg:modified"; "gp:coordX™; "gn:co

2
3

/93 /4BAQSkZIRgARAGELSARTAAD, 2WBDAC cHiMeG5y] ISMtKygwPGREPDe3 PHE YRUL kKYCZ10+2] TqgtObDoKrarYaty B/ LauTl/ /
/93 /4BAQSkZIRgARAGELSARTAAD, 2WBDARYERQY FRAYGROYHEWY I ChAKCgkJChQODwwQFR(YGBCUFh YaHSU£Ghs JHEBYWICwa Ty ¥nKS

Develop once, deploy everywhere -

575945,
4613286

Source: Esther Minguela (Localidata)
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A bit of historv... Open Data Guide by FEMP
DATOS ABIERTOS
Guia estratégica para su puesta en marcha I— First edition: 2017
Conjuntos de datos minimos a publicar — —E:— = .-.—!_—- = .
- ¢ @ & 8 Second edition: 2019
cs131l=
ey
22l
A yre 8.
r T

http://datos.gob.es/es/noticia/la-femp-elabora-una-guia-de-datos-abiertos-para-ayuntamientos-y-entidades-locales
http://femp.femp.es/files/3580-1617-fichero/Guia%?20Datos%20Abiertos.pdf

https://datos.gob.es/es/documentacion/datos-abiertos-femp-2019-40-conjuntos-de-datos-publicar-por-las-entidades-locales
http://femp.femp.es/files/3580-1938-fichero/DATOS%20ABIERTOS%20FEMP%202019.pdf



http://datos.gob.es/es/noticia/la-femp-elabora-una-guia-de-datos-abiertos-para-ayuntamientos-y-entidades-locales
http://femp.femp.es/files/3580-1617-fichero/Gu%C3%ADa Datos Abiertos.pdf
https://datos.gob.es/es/documentacion/datos-abiertos-femp-2019-40-conjuntos-de-datos-publicar-por-las-entidades-locales
http://femp.femp.es/files/3580-1938-fichero/DATOS ABIERTOS FEMP 2019.pdf

A bit of history... FEMP - 40 datasets (2019)

I

Conjuntos de datos a publicar en abierto por las EE.LL

2D = E &%

Agenda municipal Agenda de actividades Aparcamientos Avisos, sugerencias, Bicicleta publica
alcaldia y personal y eventos publicos quejas y reclamaciones
directivo

®
<

Calidad del aire Censo de locales, Contaminacién acustica Contrataciones,
actividades, terrazas de (dia, tarde, noche, licitaciones y
hosteleria y restauracion industrial, tréfico proveedores de
y licencias de apertura servicios municipales

&°

Convenios Deuda publica del Equipamientos Instalaciones deportivas
ayuntamiento municipales (ubicacién y uso)

0 | ani

Lugar de interés turistico Padrén municipal: Presupuesto municipal y Puntos de acceso
poblacion ejecucion presupuestaria WIFI pablicos

A Y L4

https://github.com/opencitydata

CIUDADES
ABIERTAS

UNION EUROPEA

o] Q zaragora
vy AYUNTAMENTO

http://vocab.ciudadesabiertas.es/




A bit of history... FEMP - 40 datasets (2019)

il

Cartografia municipal

-0

Calidad del agua

Censo de empresas que
pagan impuestos o estan
obligadas en Entidades
Locales (IBI, IVTM, IAE..)

ad

RPT (Relacién de Puestos
de Trabajo) y trabajadores
municipales
(concejales, directivos,
eventuales, funcionarios,
laborales, etc..)

[N

Accidentes de tréfico

QLQ

arriles bici/ vias ciclistas/

calles tranquilas

B/

Facturas

.
g

Licencias urbanisticas y
de actividad de locales

comerciales

()
Contenedores para
el reciclaje

1

Alumbrado publico
(farolas, etc..)

Censo de vehiculos

m

Gestion de residuos

i

Registro de

asociaciones

N

Subvenciones

g

Inventario de bienes
urbanos y risticos

P

Fuentes de agua
de beber

Alojamientos, hoteles,

alojamientos turisticos y

viviendas vacacionales
(si tienen competencia
municipal)

Al

Zonas infantiles y
zonas de mayores

s

Parques y jardines

=

Sanciones y multas

https://github.com/opencitydata

CIUDADES
ABIERTAS

UNION EUROPEA

http://vocab.ciudadesabiertas.es/

Up to date information at:
https://opencitydata.qgithub.io/CatalogoFEMP/




° Available at
o https://qgithub.com/opencitydata

o https://opencitydata.qgithub.io/CatalogoFE
MP/ (website)

* 0Ongoing work on specific
vocabularies and dataset
transformations (on MSc theses co-
supervised by officials from the city of

Madrid)



https://github.com/opencitydata
https://opencitydata.github.io/CatalogoFEMP/

How did we do it? The stakeholders

L b,

Appointed city experts per ‘
vocabulary/dataset City data engineers
1 =T w L\ g
‘ g e e .
transparency city BRI = Wi R WL ‘
\ = i ; schema.org
officials from | “ij =1 =5t generation,
4 cities ﬁL"JL—-_r—h—:.————— ‘ to increase
= _— - / visibility

| | m
A team of ontology engineers

APl and app
developers

Honorio Enrique Crespo Diaz-Alejo - Ayuntamiento de Madrid
Maria Carmen Ruiz Moreno - Ayuntamiento de Madrid
Maria Jesus Fernandez Ruiz - Ayuntamiento de Zaragoza
Maria Jesus Gallego San Miguel - Ayuntamiento de Madrid
Maria del Mar Arribas de Andrés - Ayuntamiento de Madrid
Victor Morlan Plo - Ayuntamiento de Zaragoza

Antonio Bermejo Aguna - Ayuntamiento de Madrid
Francisco Javier Catalina Celaya - Ayuntamiento de Madrid
Andrés Iglesias Pardo - EMT Madrid

Andrés Recio Martin - EMT Madrid

José Antonio Chanca Caceres - Ayuntamiento de Zaragoza
Ana Bajo Prieto - Ayuntamiento de Madrid

Juan Antonio Lopez Lopez - Ayuntamiento de A Corufia
Laura Gris Pérez - Ayuntamiento de Madrid

Fermando Paris Roche - Ayuntamiento de Zaragoza

Araceli Rollan Arrojo - Ayuntamiento de Madrid

Carmen Hervas Bautista - Ayuntamiento de Madrid
Manuel Alejandro Pose Pose - Ayuntamiento de A Corufia
Angel Pueyo Campos - Universidad de Zaragoza

Sergio Valdivielso Pardos - Universidad de Zaragoza
Antonio Herrero Martinez - Ayuntamiento de Zaragoza
Rubén Notivol Bezares — Ayuntamiento de Zaragoza
Francisco Javier Martinez - Ayuntamiento de Zaragoza
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A few recommendations for other lectures...

= ‘5' Ontalogy
©® i LocaliData I==

Lotk Sevh sk o st

Ontology Engineering at Scale for
Open City Data Sharing

School of Informatics, The University of Edinburgh
13/05/2019

With contributions from Marla Poveda, Raul Garcla-Castro
and Paola Espinoza

Oscar Corcho
ocorcho@fiupm es
@ocorcho, @openaryda'a es

hipsa:\www shdoshy om/ocorcho

P ot + 1
@@ i LocallData l

Loacw dute smbas Uou sn-ter

Slow-cooked data and APIs in
the world of Big Data:
the view from a city perspective

SEMANTICS
Vienna 2015
16/09/2015

Oscar Corcho
ocorcho@fi.upm.es

@ocorcho
hitps/ wwyeslidesham.comdocorcho li,

https://es.slideshare.net/ocorcho/ontology-engineering-at-scale- https://es.slideshare.net/ocorcho/slowcooked-data-and-
for-open-city-data-sharing apis-in-the-world-of-big-data-the-view-from-a-city-
perspective

Recommendations for open data governance

Recommendations for ontology governance



https://es.slideshare.net/ocorcho/ontology-engineering-at-scale-for-open-city-data-sharing
https://es.slideshare.net/ocorcho/slowcooked-data-and-apis-in-the-world-of-big-data-the-view-from-a-city-perspective

What about Zaragoza’s knowledge graph?

Espinoza-Arias, P; Fernandez-Ruiz, M.J.; Morlan-Plo, V.; Notivol-Bezares, R.; Corcho, O. The
Zaragoza’s Knowledge Graph: Open Data to Harness the City Knowledge. Information 2020, 11,
129. https://doi.org/10.3390/info11030129



https://doi.org/10.3390/info11030129

Where can open data be found in Zaraqoza?

< I C s
...Datos abiertos

Data API

(consensuated and_.‘w_. : ——
- L atosapietos.Zaragoza.es
normali _
ormal Sed) yes s - L Apmte 2008

Cummale of Coommarn. e
e

Indicadores de uso del Portal de Datos Abiertos del Ayuntamiento
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Technical architecture

WWwWw.zaragoza.es

APPS

114 104 Agenda
Portales Conjunto Catalogo terceros

de Datos

. dE‘
Tramites

.
.
o
-
.

GET, OPTIONS, POST, PUT, DELETE
HMAC : EhCaché

API REST

LN

IU‘IQDFTH
Hibernate (
Mapeo de tablas
mMappIngs con objetos Java
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A knowledge graph: wha for?

e.] | Conoce y Explora Zaragoza

Development of a
data space for the city

>aldlogo

Conoce y
Explora Zaragoza

43 1a informacion de de la cludad a tu servicio
=

of Zaragoza "/;‘-;
j l

Combined use of ooy ceonipulll | Pewdsarovsupnion oeoicn oo amoow e vy s [ A 08 Saae ons
thematic maps, mmormecmgmw plml{:adaanmsumbpory de datos de os conjuntos de datos. sosiingetcy alos
dashboards, indicators ~ ** "™ -
and data generated by @
the city council E ‘ & T

! oo

| : . *24)

as well as those
created by citizens,

g 4 Alojamient
social agents, etc. + ® e

= Zaragoza

algunos proyectos iconoce lo que ya se esté haciendo!

Cuadros de mando

x =S
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Conoce y Explora Zaragoza

Corcen y Exglors Zwnagasa Datos Abiertos
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Main messages for other municipalities

° Open data by default
o The municipality services are the first reusers of open data
o The open data portal is not a data graveyard
o Datasets + APIs

* A proper open data governance

o Avoid duplication of data across your information systems

- Knowledge graph principles are key for this (unique identifiers)
o Processes and people (multidisciplinary teams are essential)
o Combine data with maps, dashboards, indicators...

* Homogenisation
o Inside the city (common patterns)
o Across cities (e.g., as in Ciudades Abiertas and on the FEMP catalogue)




Managing key concepts in a glossary

or vocabulary
and linking it to others



Glossaries, vocabularies and ontologies

Location-enabled public

service:

Public services provided by public
authorities which depend on effective
management or use of location
information

Leveraging the Power of Location Information and Technologies
to Improve Public Services at the Local Level: State of the Art
Report (Barker et al,, 2021)

ELISE Resource
Definition
Example(s)

Commission
S i ——

Leveraging the Power of Location
Infarmation and Technologies to Improve
Public Services at the Local Level

Glossary

A list of terms in a particular domain of
knowledge with their definitions.

Vocabulary

A usually alphabetized and explained collection
of words e.qg. of a particular field, or prepared for
a specific purpose, often for learning

Ontology

The word “ontology” is used for more complex,

and possibly quite formal collection of terms,

whereas “vocabulary” is used when such strict

formalism is not necessarily used or only in a
very loose sense



The ELISE glossary

Results of the glossary

dataset

* 502 ELISE resources processed
* Originally 349 concepts with 410
definitions
254 concepts retained in two levels
127 core concepts, 181 definitions
» 122 concepts at the second level and
129 definitions

towardsdatasuence com - ;?;;] §la—ﬁ
...place = =
mmmm’ uhu o
m ﬂ“ “
rewrdmg qu a I cn memmh o

""‘ ,,[][; EIISLI°
wﬂce IES
“Tepo mgmmana QBmeNt i =

ﬂB"S“&‘a £ g

' USIMSS -

' PI an 3(3»;3;3?/53”,1“5 Ftur; :- ,..
wixbes ~

navexglobal.com

Core glossary

Application Programming Interface (API)
Location data privacy
Organisational interoperability

Data quality

Second level terms

API gateway
Authorisation
Centralised governance

Data Quality Positional Accuracy



The ELISE glossary

Text mining

shubscience.com YOUR RESULTS

SINGLE-WORDS MULTIFWORDS

techniques e
Term Frequency Rel frequency Ref. frequency  Rel, ref
o . digital public service @ 186 3,083 967 359
F|V€F|lters location datum 2 175 2810690 24419
location information (2 144 2395320 37,004
. digital government [ 80 1,330 738 2,260
Syn_TaCtIC data ecosystem (2 70 1314 104 1811
data Infrastructure (2 60 968 054 7.357
data space (2 50 831 4334
T—Manage r loeuﬁoTlnmImB 4 731005 1724
data policy = 45 785175 4 487
strategy alignment 40 665.369 291
Taas o ot et @ 38 632 101 730
process owner (3 36 588 832 2760
a 5 blic administration (3 1 40,
TerMine Can be used to identify key concepts i@ W omser s
o o eyl an data 30 488 027 764
and terms used, and their respective et 2 3grsses 228382
Sketch Engine and definitions and descriptions (or as S o pes
OneClick terms part of Quality Control) prite e s
information in digital public services (% 23 382 587 o

interoperabllity framework [ 23 382587 1,299




Linking to other glossaries

Glossaries,
manual scan

OECD glossary

ESTAT glossaries

Several W3C
glossaries

INSPIRE glossary
0GC & 0SGeo
World Bank

Looking for:
Synonyms
Hypernyms
Hyponyms
Similarity

Glossary / Vocabular #terms |

7500
Digital Europe Thesaurus (DET) 1600+
General Multilingual Environmental 5500
Thesaurus (GEMET)
NIST glossary 9199
Body of Knowledge on EO*GI 900
World Bank Glossary 360128

96 million

ELISE semantic resources

Synonyms finder =

I Ty Inder

TOAHA I M RE S
_ =,




Organisations
contacted

UN-GGIM
OECD
0GC
DG ESTAT
ISA?, Joinup
ANZLIC

Australian Government

Oxford

Dictionaryof

ENGLISH

Looking for:
Original 32 sources
Finally 23 used
16 manually processed
7 automatically
102 synonyms

«define list of words A
«determine the application domain(s)
»add already known information (e.g. known relations)

«Specify generic resources to use
«Explore domain specific resources {e.g. domain specific thesauri, vocabularies)

«Search for syntactical matching concepts in the resources C
«Validate by meaning and context

«Explore semantic relations from the matching concepts ot I
«Different relation types can result in synonyms, hypernyms or hyponyms
J

«Collect the synonyms from the matching (syntactical and semantic) concepts I E I

*How these synonyms are provided depends on the used resource (e.g, alternat
labels)
o

«if the number of found synonyms s low, search for syntactical and semantic ﬂ'tatt:ises1
can be repeated, using the already found synonyms and related concepts as basis

«Be aware of symantic drifting {the meaning of the found results is not 100% exact the
meaning of the original words) 4

€E€CECEC««




Experimenting with Knowledge
Graph in ELISE Action



Excel file:
Different
sheets,

sheets to link
Multi-value
cells
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All ELISE outputs

+ information on:

Contributors
Organisations
Case studies

Policies

+ code lists:
EIF layers

Subject areas



Define classes,
properties and
relations

Adms as base

Extended with
existing classes and
properties,

Code lists reused or
values linked to
external resources

ELISE MATERIAL
distribution

F

asset

ELISE ACTION

ELISE RESOURCE ,_(

presenter A

defined in
related to

h 4

contact
person

h 4 h

Ty
CASE STUDY

F3

AGENT .

J Author l :
GLOSSARY

instances
L1and L2

cIoseMat@:h efc..

»  KEYWORD TOPIC/CONCEPT '—W" k b external recdurces

Use existing
vocabularies:
foaf,
dcat
dc
dct
org

Subclassing
for new
elements
isSubClassOf
isSubPropertyOF



Cargle 19000 povermaent IT consecss o

Define mapping ~~~= . == _.._ - GUIs, e.g.

- (st paone, s o e o) : OpenRefine (or OntoRefine)

1 L preert WAL

. W BTN Ay e Do el
My o303 w0 o Tyem of -~ Aoy

Xlsx -> RDF B s [ N : = RMLEditor, RMLWorkbench

Create class
instances

Add properties

Create relations Define mapping rules:

Using a YARRRML, RML, R2RML
repllcable Apply rules (creation of the
workflow KG)

RMLMapper, SDM-RDFizer....



The Knowledge Grapl B

Outputs: 508
Contributors: 357
Organisations: 19
Topics/Subject areas:
Activity types: 53
Case studies: 307

Methodological
approaches: 27
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Knowledge Graph is work in

progress, numbers are not final




Use cases for the Knowledge Graph

Quallty Get all duplicates of contributors or organisations
assurance Get ELISE Outputs without a public name
Entity and Graph Get number of webinars
summaries Get case studies related to more than one ELISE Output

Get count of Outputs by EIF Layer

Question To what outputs did organisation X contribute
. What were the most active Topics in 2020
o = What policies are not covered by ELISE outputs
Further Link to external Knowledge Graphs
. . Use inference to create new knowledge
exploitation

Apply ML techniques to further enrich the Knowledge Graph




Example 1

Use case: Data

validation

Query for missing
attributes

SPARQL: query
language for
Graphs

PREFIX skos: <http://www.
PREFIX rdfs: <http://www.
PREFIX dct: <http://purl.
PREFIX dcat: <http://www.
PREFIX org: <http://www.w3.org/ns/orgi>

foutput ?label

contributor .

w3.org/2004/82/skos/core#>
w3.org/2000/01/rdf-schema#>
org/dc/terms/>
w3.org/ns/dcat#>

{ ?output a dcat:DataSet .
Joutput det:title ?label .
FILTER(MNOT EXISTS {?output dct:contributor ?

?contributor a org:0rganization})

Queries can also create additional data

Persons are linked to outputs

Persons are linked to an organisation

Use to create link output - organisation

https://joinup.ec.europa.eu/collection/elise-
european-location-interoperability-solutions-e-
government'kg/output/10

https://joinup.ec europa.eu/collection/elise-
european-location-interoperability-solutions-e-
government'kg/output/20

https://joinup.ec.europa.eu/collection/elise-
european-location-interoparability-solutions-e-
government'kg/output/22

https://joinup.ec.europa.eu/collection/elise-
european-location-interoparability-solutions-e-
government'kg/output/23

https:/fjoinup.ec europa.ew/collection/elise-
european-location-interoperability-solutions-e-
government'kg/output/24

https:{fjoinup.ec europa.eu/collection/elise-
european-location-interoperability-solutions-e-
government/kg/output/25

https://joinup.ec.europa.eu/collection/elise-
european-location-interoparability-solutions-e-
government'kg/output/27

https:{fjoinup.ec europa.eu/collection/elise-
european-location-interoperability-solutions-e-
government'kg/output/28

https://joinup.ec.europa.eu/collection/elise-
eurnnean-lncatinn-internnarabilitv-salutinns-a-

1st meeting of ISA* WG G5

ELISE Energy Pilot Seminar - YPossible synergies
between energy smart meters, SensorThings API
and INSPIREY

Webinar on Spatial Data on the Web and INSPIRE

ELISE Webinar: Spatial Data on the Web :
GeoNetwork s User feedback form - How to make
geospatial data more accessible for e-government
applications

2nd meeting of ISA2WG GS

Digital platforms in government environments
{Closed event)

Location Data Licensing (closed event)

Pan-European Authoritative Gazetteer
Developments (closed event)

Ird meetinn of 1542 WG GS



Example 2

PREFIX zkoo: <http://ienc.w3.org/2004/02/sko0s/cores>
PREFIX rdfs: <http://vanw w3, org/2000/81/rdf - schenatt>
PREFIX owl: <http://wve.u3.org/2002/07 /owlds

PREFIX adcat: <http://wiw w3 org/ns/dcatey>

PREFIX dema: <http://www.example, com/demat>

500

B number

SELECT ?label (COUNT(?r) AS ?number)
WHERE
{ 2r deat:thens 2theme .
Ptheme rdfs:label ?label |

} 300
GROL® BY ?label ORDER 8Y DESC (?number)

A
&
& 400
»
b

Run 200

[ ]
Count by policy
° label s number
d o m al n 1 "Modernisation public administrations"®® | "494" xsdinteger

100 2

An output can 2 “Data Economy™e="

“»

i 0 3 “Environment"@en 141" xsd:integer

have multiple S e e
. . ) i

policy domains A e 3 m———

'\%‘3'“ & | "EU cohesion"@:" M sdnteger




Example 3

Visualisation, ( no . 0alen® B a06e" 2 s ELISE output is
query executed) , ST "8 = B related to policy

domain
Blue: ELISE output

Green: Policy domain Pees s’ | | e e
(example: data- s eTe8e0e° " sse ¢ Organisatio
economy) SF asSE8Sse o == S n

- = | : | T contributes
Red: Organisation L R AP A AN .\ to ELISE

(example: KU Leuven) output
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For organisations and individuals alike it is a big
their resources generated by
. Therefore the use of Knowledge Graphs (KG) for
8 ELISE Knowledge Transfer was investigated and experimented with

P — - —

g Knowledge Graphs can provide an

@ESEl both graphically and in the form of summary lists. Moreover, KG also

P allow to the universe, both its content (concepts) as well as
the ELISE resources themselves. In that sense they can

Ongoing and show a huge potential to exploit 43 *usas

even better location-enabled digital government — see the o st S
- by including more semantic web, as well as Machine Learning % +: #8427

and Natural Language Processing techniques - see the UL RGN (e

63
T e v




Future outlook:

Using Machine Learning and Natural

language processing for Knowledge
Transfer

By André Skupin (BigKnowledge)



André Skupin

Knowledge
Representation
for

Contextual

Intelligence
. !: :gg% : Sean All\vce'sr‘r‘;.“éll;:g:\:\‘/‘l:g;:
AN "’v' Tommy Martindale, SDSU TTO
BigKnowled George Percivall, GeoRoundtable
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Knowledge Management - Recurring Questions
How efficient is your knowledge ecosystem?

Actors Artifacts

(researcher, educator, student, (text book, research article,

job applicant, organization, ...) algorithm, SW doc,, job ad, ...) What to
read?

What’s emerging?

What to teach?

What to learn?

Who to partner with? Which tool for this task?

Who should be on this < 2o ’
team? Activities What’s

(perform analysis, write code, find collaborators,

fill vacant position, find job, ...) fading?
Rt

©Bigknowledge®



Knowledge Management - Spatial Approach
What if there was a reference system & common space?

Actors Artifacts
(researcher, educator, student, (text book, research article,
job applicant, organization, ...) algorithm, SW doc., job ad, ...) What to
?
What to teach? read?
Ovne Sp.ace ) °
What to learn? prcs What’s emerging?

evolving

Who to partner with? Which tool for this task?

. Activities
Who ShOUId be on th|s (perform analysis, write code, find collaborators,

team? fill vacant position, find job, ...) Wh at,s
fading?

©BigKknowledge®



Knowledge Management - Spatial Approach
What if there was a reference system & common space?

Knowledge Space

©BigKnowledge®



Commission

Knowledge Management - Spatial Approach
Inspiration from Geographic Information Science

“People Manipulate Objects (but Cultivate Fields)”
Helen Couclelis - 1992

©BigKknowledge®



Knowledge Management - Spatial Approach
Inspiration from Geographic Information Science

* Discrete Objects

¢ OntOlO(_ij Flellds dn gfRee and Ene

* Knowledge graph e

* Subject-Predicate-Object RN ] SREG.  ~
. v GeognaphyMa

* Triple store BoKWiki _ ;l‘a

* Graph database
 Community detection
* Graph layout

©BigKknowledge®



Knowledge Management - Spatial Approach
Inspiration from Geographic Information Science

* Discrete Objects
* Ontology

* Knowledge graph

* Subject-Predicate-Object
* Triple store

* Graph database

* Community detection

* Graph layout

* Continuous fields

* Feature space

* High-dimensional space

» Natural language processing
* Machine learning

* Multivariate clustering

« Dimensionality reduction

* Projection

AfiIficial TntallipeneEs ANowWisog®
e | & A v m & & 8 fepresentation
’m A;
0‘/
1= K3
I* - ‘
Tine arts , I
artificial & human
intelll 'o,faco
S (8] m a4
w e b

S

|

m“”‘
framawars

c at
.

© BigKnowledge’



Knowledge Management c—Tpatial Approach
Context through Spatial Intelligence

1.

2.

those objects or entities which surround a focal event.
the circumstances that form the setting for an event,

statement, or idea, and in terms of which it can be fully
understood and assessed.

a frame that surrounds the event and provides resources for
its appropriate interpretation
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BoKMap Knowledge Mapping Platform

Characteristics

(1) detailed, high-dimensional reference system of a domain

(=S

“The Geographer’s Craft”

(2) multi-scale base map, inspired by topographic base D8 sicnal'co
mapplng, but deplctlng the knowledge space Poitais Shifts froms Dt Diffravcer https:llcommons.wikimedia.orglwlindex.php?c
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(3) inference engine allowing any artifact to be integrated; a
"GPS for knowledge”

(4) knowledge analytics framework to support knowledge
management tasks,
incl. recommenders, gap detection, etc.

7 e Tandites Kimerling et al (2021) Map Use:
https://commons.wikimedia.org/wiki/File:GPS24goldenSML.g Readlng; AnaIVSiS, Interpretation (8th Ed)




BoKMap Knowledge Mapping Platform

Example: Data Suence & Analytics Explorer

Data Sc nalytic Ipl = i

Qa ® o =

. o &
L3 