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Good afternoon and warm welcome to this online symposium!
When joining, please mute your microphone and switch off your webcam.

This online session is recorded.

For questions, please use the Chat function in Zoom.
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) IM-SAFE
) AGENDA

Moderator: Rizal Sebastian (TNO, NL) Guest speakers and panellists

. . . Welcome and opening words Machteld de Kroon (TNO, NL)
13:00 - 13:10 Opening . Object|ve and agenda Rizal Sebastian (TNO, NL)

Isabelle Alovisi (SACERTIS, IT)
René Schumann (HOCHTIEF ViCon, DE)
Sara Cuerva Navas (FERROVIAL, ES)

Session 1: e Session introduction

. . . » Best practice example from INSITU, ES
13:10 - 13:55 Smart Sensmg * Short technical presentation by SACERTIS, IT

and Imaging * Panel discussion & questions from online audience Syerre Kje.t” R (Noedlem [PUIE [Regel suineriyy; o)
Diego Allaix (TNO, NL)
13:55 - 14:05 10-minute break
Session 2: v Szl (el loana Giurgiu & Cristiano Malossi (IBM Research, CH)

. . P » Best practice example from IBM Research, CH
14:05 - 14:50 Artlfl?lal * Short technical presentation by IBM Research, CH
Intelligence « Panel discussion & questions from online audience

14:50 - 15:00 10-minute break

Meenagi Venkat (KNOWCE, IT)
Arnwald Janssen (Rijkswaterstaat/Ministry of Infrastructure, NL)

Matthias Weise (AEC3, DE)
Raimar Scherer (TU Dresden, DE)
Frank Opitz (Deutsche Bahn, DE)
Michel B6hms (TNO, NL)

Sanne Jansweijer (NEN, NL)

seElon s : gzzfigfaglﬂzdeﬁﬁgle from TNO, NL & AEC3, DE
15:00 - 15:45 Pata . « Short technical presentation by AEC3, DE
interoperability * Panel discussion & questions from online audience

EC policy initiatives in digitalization and transport Rafal Stanecki (European Commission, DG MOVE)
15:45 - 16:00 Conclusion infrastructure Konstantinos Gkoumas (European Commission, JRC)
* Concluding remarks Agnieszka Bigaj-van Vliet (TNO, NL)
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AGENDA FOR 15:00 - 15:45

Session introduction (Rizal Sebastian, TNO)
* Wide variety of data sources and types needed in inspection, monitoring and maintenance over the assets’ lifecycle
* Interoperability challenge for standardisation: open standard for linking and sharing BIM, GIS, |oT and other data

Best practice example from TNO, NL & AEC3, DE

Short technical presentation by AEC3, DE (Matthias Weise)

Panel discussion & questions from online audience

m innovation
for life



) BEST PRACTICE EXAMPLE FROM TNO & AEC3

Session 3 video 1
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) SHORT TECHNICAL PRESENTATION
MATTHIAS WEISE - AEC3, GERMANY

IM-SAFE - Horizon 2020 Coordination & Support Action



) DATA INTEROPERABILITY - CHALLENGES
OTL - Object Type Library

BIM/Digital Twin Information Silos -
Various Data Sources
Data Sharing &
Data Interoperability What is missing and

what should be standardized?

Modelling & Linking Guide

IM-SAFE - Horizon 2020 Coordination & Support Action - 7
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APPROACH AND SIMILARITY WITH BIM

BIM
Building Information Modelling/Model/Management

Processes Data Technology

(Work- and Dataflows) (Semantic) (Data Access)

IM-SAFE - Horizon 2020 Coordination & Support Action - 8
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) PROCESSES

Step 1:
Which acquisition
techniques &

devices?
-2

loT Meta standards for linked data >> OTLs
(communication)

standards
For example: 3D

laser scanning...
(WP2 + WP4/T4.1) Data BIM, GIS, ... BIM-to-FEM
data or similar

transmission,
GDPFR, modelling methodology

Step 2: Y - Step 3: standards Step 4: standards

SZUEEEEET What data? What information?

- Which format/ - For whom?
type (image, - Inwhich

Which sources?
-2

For example: 3D

processing,
transmission,
storage,
sharing, ...?

What to standardise (work of T4.2)?
- Ageneric overall scheme (how
to manage meaningful data?)
For each, we need a )
standardised requirements both (WP2 + .\};/P4)
for the workflow as well as for
the data
Standardised interoperability
between the different steps
both regarding methods as well
as data (e.g. Scan-to-FEM)
Indicate the relevant existing
standards

IM-SAFE - Horizon 2020 Coordination & Support Action -
Co-funded by the Herizon 2020
Framework Programme of the European Union

point clouds... numeric, docs, ...)? lifecycle phase? - Algorithmg?
(WP2 + WP4/T4.1) - What quality, - Which KPIs? -
reliability, ...? - (WP3 + WP2)
- What kind of (WP3 + WP2)

Structural

norms...
(Eurocodes...)

Step 6:
What decisions?
- Damage?

- Lifespan?
Maintenance?

(WP3 + WP5)

) IM-SAFE



) PROCESSES

Raw
sensor data

IM-SAFE - Horizon 2020 Coordination & Support Action

Measurements Evaluated data Conclusions

) What data-is'generated when, how and by whom?
y What data must be stored?

) What data must be published/shared?

) How to capture relationships between the data?

IR 10
the Horizen 2020



) IM-SAFE
) DATA

) Re | eva nt Sta n d a rds: Infra/Rail extension - IFC 4.3 [Draft] .

C¢

) IFC (4.3) F [ Appearance ]

Inf

) Road-OTL by CEDR [
) CityGML, INSPIRE : ]
) SAREF, B”Ck, e e saref:hasProperty

saref:Profile | --------- >@ """""""""""""" b‘ saref:Property | ; saref:FeatureOfinterest
: A

4 ! saref:isMeasured | 4 4 saref:isPropertyOf
: ByDevice saref:relatesTo

sarefisControlled Measurement
saref:Commadity ByDevice saref-hasMeasurement

saref:measuresProperty

© 1996-2021 buildingSMART International Ltd.

Generics J

saref-hasProfils isaref:isUsedFor saref-controlsProperty
< . saref:relatesTo
= saref:accomplishes sarel:-measurement . Property
saref-Task | | saref:Device | MadeBy e
saref:is = -;I saref:Measurement !
AccomplishedBy saref:makesMeasurement saref-isMeasurementOf
A
saref:offers saref:isMeasuredin
v
saref:hasState
| saref:UnitOfMeasure
saref:Service

: sarefisOfferedBy
saref.represents

Y

— ) saref:hasFunction
saref:Function |=

A

saref:hasCommand

saref:isCommandOf v

saref.Command sarel:actsUpon saref:State es.
[ E——

Figure 1: Overview of the SAREF ontology
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D IM-SAFE
) DATA

) Relevant standards:
) IFC (4.3)
) Road-OTL by CEDR
) CityGML, INSPIRE
) SAREF, Brick, ..

) What is the scope?
) Where are overlaps?

IM-SAFE - Horizon 2020 Coordination & Support Action - 12
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) TECHNOLOGY

) Emerging approaches and technologies:
Interlink approach initiated by CEDR

) Digital Twin concept
) MQTT, DDS - data protocols

) What are the principles
and common technology
for data sharing?

IM-SAFE - Horizon 2020 Coordination & Support Action

) Linked-Data and Semantic Web Technology by W3C

BIM-SML (Semantic Modelling and Linking) - CEN 17632

Data set 1 Data set 2

Linking internal and external data_

LCM 2013 ) (G}

WORKSHOP S
: -

— iajcce —

Simple 3D underlay,
periodically refreshed

IALCCE LCM-WORKSHOP 2019

Co-funded by the Horizon 2020
Framewol ric Programme of the European Union




) TECHNOLOGY

) Emerging approaches and technologies:

) Linked-Data and Semantic Web Technology by W3C
Interlink approach initiated by CEDR
BIM-SML (Semantic Modelling and Linking) - CEN 17632

) Digital Twin concept

Interlink WPD3: Implementation details — Data sharing through object typing

%<’-‘
CEDR
Ny s

INTERLINK Pt

ofEu
Gireciors of Roots

) MQTT, DDS - data protocols
,Reality”

) What are the principles
and common technology
for data sharing?

IM-SAFE - Horizon 2020 Coordination & Support Action
Co-funded by the Horizon 2020
Framework Programme of the European Union

Neutral, ,,Parametric”

Model

Context specific Type

ifcOWL:ifcBridge

rdf:type

@ Model
Classification criteria for
ata e

a
Life-cycle-l/l asb-ing:beton_bruecke |
R

Viatertat/concret, steel, \..}

Life span: {>10 years, 10 to
Owner: ..

Various datasets,

| amdinfra:bridge ‘

each with a set of objects,
both can be classified by different criteria

Data

Type Link

skos:closeMatch

| coclass:concret_structure |

Object Types

14



) Paper puplished 2016 about Scientific Data Management and Stewardship
(M.D. Wilkinson et al., published in Scientific Data)

) F - Findable

Unique identifier for (meta) data, searchable, ..

) A - Accessible

Open protocol to retrieve the data by ID, access control where necessary
) |1 - Interoperable

Open modelling language, vocabularies following FAIR principles
) R - Reusable

Well described data (license, provenance data, meet domain-relevant standards)

further information at: https://www.go-fair.org/fair-principles/

IM-SAFE - Horizon 2020 Coordination & Support Action -
Co-funded by the Horizon 2020
Framework Programme of the European Union

Technology
(Management)

Data

(Semantic)

Process
(Work- and Dataflow)

IM-SAFE
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* Brief introduction of the panellists:
* Raimar Scherer (TU Dresden, DE)
* Frank Opitz (Deutsche Bahn, DE)
* Michel Bohms (TNO, NL)
* Sanne Jansweijer (NEN, NL)

« Sharing the views on ‘data interoperability’ (short pitches as prelude for discussions):
What are the challenges of open data standardisation for transport infrastructures? (Raimar Scherer)

What is the data interoperability strategy of a public client and what is its expectation for standardisation? (Frank Opitz)

What is the landscape of open standardisation of data in the built environment? (Michel BOhms)

What can civil infrastructure learn from the standardisation process in the ICT domain? (Sanne Jansweijer)

* Interactive discussion between the panellists & questions from the online audience

m innovation
for life



PROF. RAIMAR SCHERER - TU DRESDEN, GERMANY

What are the challenges of open data standardisation

for transport infrastructures?



FRANK OPITZ - DEUTSCHE BAHN, GERMANY

What is the data interoperability strategy of a public client
and what is its expectation for standardisation?






Challenges of the DB group wide strategy

“Starke Schiene” (Strong rail)

DB| NETZE

climate protection

infrastructure

timetable

digitalization

20



Pain points - identified by current infrastructure projects DBl NETZE

Too many breaches in the digital support of processes and
workflows — internal and with external partners

A confusing number of IT applications and tools — with
corresponding proprietary exchange formats

Lack of consistent data availability, poor integration and linkability
of existing data

21



Key digitalization trends

Construction
Intelligence

7

/ /._-\-\\_‘

Digital analysis methods for data-based control of
planning and construction processes

Exemplary Technologies:
Al, Big Data Analytics

Virtual models with real-time data for simulation
and planning

Exemplary Technologies:
Sensors, Edge Computing

DBJ NETZE

Digital technolgies for
construction site

Digital technology on the construction site to
generate valuable information and for efficient
construction

Exemplary Technologies:
Internet of Things (loT), sensors, robotics

22



Vision of digital infrastructure projects DB| NETZE
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Implementation fundamentals B| NETZE

% Open exchange formats

2 Common data environment

.‘2". People and skills E Modern
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Example of use for acquiring and processing sensor data

monitoring of
constructions

.,))

4
L
)

NETZE

monitoring of rail and

P AN
__ \

r ~ re N e —
b W " W, R T WA T, U, Ve VAR VR Ve, W Y
|

|

")

On-board monitoring of monitoring of control-
vehicles command and signaling

T

Trackside monitoring of
vehicles

| %

 I—

catenary
N L
monitoring of buildings
and stations
| DIANA Methodiken

v" BIM zur Erzeugung digitaler
Datenzwillinge.

V" Predictive Maintenance um
Auftalligkeiten vorherzusehen.

V" Executive Dashboards zur
Bewertung des Gesamtsystems.

4 Integriert und einheitlich innerhalb
des Bahn-Okosystems.

v Skalierbar in allen Dimensionen.

cEss———
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MICHEL BOHMS - TNO, THE NETHERLANDS

What is the [andscape of open standardisation of data in the built environment?



Pan-European Community of Practice
towards standardisation for:

“Digitalisation in inspection,

monitoring and maintenance
of transport infrastructures”

D IM-SAFE

The Data Standardization Landscape
In the Built Environment

Michel Bohms (TNO)

Ca-funé by the Horizon 2020
mme

Framework Programme of the European Union



THE BIGGER PICTURE FA I Q

https://www.go-fair.org/
) Data should be FAIR!

Findable - think Internet/ WWW

Accessible - think identification/authentication/authorisation

Interoperable - think standard data syntax (formats, direct access methods)

Reusable - think standard data semantics (schemas, ontologies, OTLs)
- but also: Right Data Quality: - Relevant: Fit for Purpose & Timely

- Correct/Accurate, Consistent
- Complete, Precise,
Flexible, Reproduceable
- Traceable
- Scalable

) FAIR approach delivers sustainable solutions

m innovation
for life



WHAT TO STANDARDIZE
ISO 80000 VIEW

3.
Master /-} \ uses identifiers from Identification

data specification scheme

h

pecifies preferred terminology

conforms or concepts in 2
Your data N fo / ! F Pata i

\ dictionary Data
_/ specifies data requirements

Semantics
(templates, rules and constraints)

N

for coding data using concepts from uses
identifiers
from
conforms Formal 1 S
to syntax for .
data Data
Formats
conforms to or
? Direct
Access
is coded using concepts in Methods
uses identifiers from

Figure 1 — Data architecture for master data as specified by the ISO 8000 series

24 February 2022 | IM-SAFE - Horizon 2020 Coordination & Support Action m }2?%¥gtion 29



HOW TO STANDARDIZE?
MANY OPTIONS: IFC <> LD/SW

1. Data Formats / direct access methods
) Graphical (UML)
) ISO STEP Physical File Format (SPFF)
) W3C XML / XQuery-XPath

) W3C RDF-format (Turtle, RDF-XML, JSON-LD) / SPARQL

) JSON / GraphQL

2. Data Semantics
) EXPRESS schemas like IFC4.3RC2

) UML diagrams
) XSD schemas like InfraXML

) SKOS/RDFS/OWL/SHACL thesauri/ontologies/OTLs acc. to C

) JSON Schemas like bSI bSDD experiment
3. ldentification scheme

) Local or global

) GUIDs like UUID, generated code

) URI strategy in case of web-based

24 February 2022 | IM-SAFE - Horizon 2020 Coordination & Support Action

d | d AT
ifc™ rdfs

“BIM meets OTL”

uuid is0 12006-3 xsd

> imgeo el
geojson uid sSmi
1pglgl!qlqo uri sﬁ'ateqq q

RS A
qe’: lquml

openapl“ i Dl grap!

H data exchan
mlm - B fm 1: ..'F!f‘f!.‘["'? .
alldNMeNtcde “

Fpif bim bot _ J qwsw

ndigitalization.;, "

imbor # nen2660-1 elr
g Pt digital twin rep$OC
xmlils 2=t eif |d
bima auttTAlFon  dictiohary
éi;ft'k concei’)t thesaurus

rql 2

ntagozs L ure  pelation

documents
o

il anuvirAmy (,vu‘- 1
built environmeént ifc

Combination == one “Technology”

e OMG model-driven
 |ISOSTEP & IFC

« W3C XML
e WebDev

W3C Linked Data/Semantic Web
... (too) many!

innovation
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OPTIONAL

) HOW TO STANDARDIZE?
ENABLING FAIR DATA VIA W3C LINKED DATA & SEMANTIC WEB TECHNOLOGY

GENERIC (BIM, GIS, SE, 10T), POWERFUL & WEB-BASED

Ontology

R - Reusable
@ Linked Knowledge

(Well-defined)

| - Interoperable B |
Linked Data (LD) Information - Linked Information

Semantic

Level | - Interoperable
World Wide Web (WWW) Documents T Linked Documents

F - Findable

Linked Computers

Internet A - Accessible

24 February 2022 | IM-SAFE - Horizon 2020 Coordination & Support Action m }2??¥Zti°" 31




) MEASUREMENTS ACCORDING TO W3C SSN/SOSA ONTOLOGY

{"Deployment T

i ! Now made part of draft CEN TC442 SML Part 2

i | Platform [€-=----—_____ !

e — .

{Procedure T | i"55525Sfraﬁ?é@hé'ff&;ifééﬁﬁﬁﬁﬁr """""""""""""""""""""""""""""""""""""" ':

i H ~. hosts i

i | isObservedBy observes !

| I e e »{ ObservableProperty ||

i - usedProcedure {{  madeBySensor? 4 i

! . H ! y i

H o I ! / ,-, H

e Femsnommmmet A . observedPropertyi
i “Ss. /madeObservation P =" i
i N - i
: p o . i

[ Resut—— e P : |

| [ xsd:dateTime ]4- -----------z===-1 Observation ]4-,—-"-'-'-’-’ ----------------------- > FeatureOfinterest ] :

! resulTime - ! isFeatureOfInterestOf hasFeatureOfInteresti_ !

| e

. _ _-- v isResultOf ]

:[ time:TemporalEntity [«---~ , s i

i phenomenonTime : Y :

i hasSimpleResult‘i el . hasResult ]

i [ rdfs:Literal ] IERRREEEE i

24 February 2022 | IM-SAFE - Horizon 2020 Coordination & Support Action m }2?%¥Zti°" 32




Thank you!

michel.bohms@tno.nl

IM-SAFE




data interoperablility

]
Standaard voor j—
2022-02-24 vooruitgang n — n
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Sanne Jansweljer

 Consultant ICT Standardization at NEN

» Secretariat NEN standards committee 381184
Data integration and interoperability

« Sanne.Jansweijer@nen.nl

 +31 15 2690499

* LinkedIn



mailto:Sanne.Jansweijer@nen.nl
https://www.linkedin.com/in/sannejansweijer/

The world of standardization

The Netherlands
« NEN Standards committees

=
'l
=

Europe
« CEN and CENELEC

World
e |SO andIEC
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The world of standardization

National
structure

o
. i @ ®
National standarolls body (NSB), e.g. NEN, BSI, DIN standards
« Standards committee | normcommissie .
« Standards | standaarden standards
committee

« Development of standards on a national level

NSB (e.g. NEN)



The world of standardization

International
structure

« Standards body, e.g. ISO, IEC, CEN, CENELEC
« Technical committee (TC)

«  Subcommittee (SC)

« Working group (WG)

« Standards

standards body

~

-/ B f
standards —/\ ®
TR

(e.q. ISO or CEN)

o WG i"; e

=
IIIII
=



The world of standardization

Participation

» Each national standards committee ‘follows’ the
standardization activities of several international
technical committees.

* Members of local standards committees take part in
international working groups.

« Participate through your national standards body.

o
standards

standards
committee

NSB (e.g. NEN)

standards body

TC
TC
/ SC
/
WG
standards ~ /"


https://www.iso.org/members.html

BIM

The Netherlands

BIM

Loket

Gebruikerscommissie
Beheercommissie
Expertcommissie

CB-NL

COINS 3.0
best practices

VISI

n=n

Stand. comm. 381184

NTA 8035

Process industry

Stand. comm. 351225

NEN 2660

CEN/TC 442

1 EN-ISO 19650

EN 17632 ‘SML’
EN-1SO 21597

EN-ISO 29481

| Ewope
=

1 1SO 29481 ‘IDM’

ISO/TC 59/SC13

ISO 19650

ISO 21597 ‘ICDD’

ISO/TC 184

ISO 15926




Benefitting from existing standards

Relevant technical committees (TCs)

Digital data interoperability

+ CEN/TC 442 - Building Information Modelling « ISO/IEC JTC 1/SC 32 Data management and
« ISO/TC 184 - Automation systems and integration interchange

* SC 4 Industrial data * ISO/IEC JTC 1/SC 41 loT and Digital Twin

« SC 5 Interoperability, integration, and architectures  ISO/IEC JTC 1/SC 42 Artificial Intelligence

for enterprise systems and automation applications
« 1SO/TC 59/SC 13 - Organization and digitization of
information about buildings and civil engineering

works, including building information modelling (BIM)
* |ISO/TC 10 Technical product documentation
« ISO/TC 46 Information and documentation


https://standards.cencenelec.eu/dyn/www/f?p=205:7:0::::FSP_ORG_ID:1991542&cs=100E563A3950D53807585F6A443ACB202
https://www.iso.org/committee/54110/x/catalogue/p/1/u/0/w/0/d/0
https://www.iso.org/committee/54158.html
https://www.iso.org/committee/54192.html
https://www.iso.org/committee/49180/x/catalogue/p/1/u/0/w/0/d/0
https://www.iso.org/committee/45986.html
https://www.iso.org/committee/48750.html
https://www.iec.ch/dyn/www/f?p=103:7:::::FSP_ORG_ID:3406
https://www.iec.ch/dyn/www/f?p=103:7:::::FSP_ORG_ID:20486
https://www.iec.ch/dyn/www/f?p=103:7:12654817582579::::FSP_ORG_ID,FSP_LANG_ID:21538,25

Benefitting from existing standards

Searching
standards

* There is no meta site covering all existing
standards; each site only covers a collection
of standards.

+ StandICT — meta site for identifying ICT
working groups as well as standards by topic.

» 1SO search international standards

+ |EC search international electrotechnical
standards

* CEN CENELEC search European standards

* Search and purchase through the website of
your local standards body, e.g. NEN



https://www.standict.eu/standards-repository/
https://www.iso.org/advanced-search/x/
https://advsearch.iec.ch/ords/f?p=117:105:12654817582579::::FSP_LANG_ID:25
https://standards.cencenelec.eu/dyn/www/f?p=CEN:105:0:RESET::::
https://www.nen.nl/

Benefitting from existing standards

Browsing
standards

» Browse standards via relevant technical committees
« StandICT working group search engine
« ISOTCs
« CENTCs
« |EC TCs (electrotechnical standards)
CENELEC TCs (electrotechnical standards)

[ 150 - Technical Committzes

Standards  About us

LIST OF TECHNICAL COMMITTEES

REFERENCE + TITLE

1SO/TC 21
1SO/TC 59
1S0/TC 71
1SO/TC 74
1S0/TC 77
1SO/TC 89
1SO/TC 92
1SO/TC 96
1SO/TC 98
1SO/TC 136
1SO/TC 160
1S0/TC 162
1SO/TC 163
1S0/TC 165
1SO/TC 167

wietveid®) SO/TC 178

Equipment for fire protection and fire fighting

Buildings and civil engineering works

Concrete, reinforced concrete and pre-stressed concrete
Cement and lime

Products in fibre reinforced cement

Wood-based panels

Fire safety

Cranes

Bases for design of structures

Furniture

Glass in building

Doors, windows and curtain walling

Thermal performance and energy use in the built enviranment
Timber structures

Steel and aluminium structures

Lifts. escalators and moving walks

News | Takingpart Store

BUILDING AND CONSTRUCTION (24) ~

ALL SECTORS

FOOD AND AGRICULTURE

CHEMICALS

BUILDING AND CONSTRUCTION

BUSINESS MANAGEMENT AND INNOVATION
ENERGY

SUSTAINABILITY AND ENVIRONMENT

HEALTH, MEDICINE AND LABORATORY EQUIPMENT
HORIZONTAL SUBJECTS

INFORMATION TECHNOLOGY, GRAPHICS AND PHOTOGRAPHY
MECHANICAL ENGINEERING

NON-METALLIC MATERIALS

ORES AND METALS

FREIGHT, PACKAGING AND DISTRIBUTION
SECURITY, SAFETY AND RISK

SERVICES

SPECIAL TECHNOLOGIES

TRANSPORT
W Working area z ©
4 Working area 41 13


https://www.standict.eu/standards-repository/
https://www.iso.org/technical-committees.html
https://standards.cencenelec.eu/dyn/www/f?p=CEN:6
https://www.iec.ch/technical-committees-and-subcommittees
https://standards.cencenelec.eu/dyn/www/f?p=CENELEC:6:0

Benefitting from existing standards

& joinup.eceuropaeu/ca ardisation/rol lan : /
@ CltixRaceiver stn NEN Connect - Se sodipati ] 150 de pan2
| | u
I X p I O r e e X I S t I n g :E: Interoperable Europe Interoperability Solutions Sign in Get started
r r t INNOVATION FOR THE DIGITAL SINGLE MARKET

« IM-SAFE report on Actual and future context of
transport infrastructure monitoring and maintenance
contains mentions of standards relevant to the
project.

» Rolling plan for ICT standardization provides a unique
bridge between EU policies and standardisation
activities in the field of information and
communication technologies (ICT).

SUSTAINABLE GROWTH

REPORT ABUSIVE CONTENT

=
-
=


https://im-safe-project.eu/publications/actual-and-future-context-of-transport-infrastructure-monitoring-and-maintenance/
https://joinup.ec.europa.eu/collection/rolling-plan-ict-standardisation/rolling-plan-2021

More information

« Participate through your national standards body.

« For participation in NEN Standardization committees,

please contact Sanne Jansweijer.
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252 Normcommissie

Informatie-integrati

interoperabiliteit

» Informatie-integratie en interoperabiliteit

Schrijf mee aan nieuwe standaarden over
datauitwisseling.

In de steeds digitalere wereld kunnen we niet meer zonder
data. In alle sectoren wordt data ingezet als middel om met
elkaar te communiceren, processen in te richten en
informatie te structureren. Om data op de juiste manier in te
zetten, is het nodig dat deze gestructureerd wordt en dat

datasets met elkaar kunnen communiceren en samenwerken.

Daarvoor zijn normen nodig.

Graag meer informatie
ontvangen over deze
normcommissie?

Laat uw gegevens achter, dan nemen wij zo snel
mogelijk contact op!

Ja, ik wil meer informatie

Liever direct contact?

Sanne Jansweijer | Consultant
v, 015269
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https://www.iso.org/members.html
mailto:Sanne.Jansweijer@nen.nl

Standard for
progress
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) SESSION 3 : DISCUSSION WITH ONLINE AUDIENCE

* Received questions from the online audience:
* Why should | participate in standardization? What'’s in it for me?
* How can we create a quicker change process for codes and standards that are written based on "old" technology?

* Which standard is available for storage and access of measurement data?

* More questions: ...
Please ask questions to our panellists via Chat in Zoom
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) IM-SAFE
) AGENDA

Moderator: Rizal Sebastian (TNO, NL) Guest speakers and panellists

. . . Welcome and opening words Machteld de Kroon (TNO, NL)
13:00 - 13:10 Opening . Object|ve and agenda Rizal Sebastian (TNO, NL)

Isabelle Alovisi (SACERTIS, IT)

Session 1: * Session introduction . .
. . . » Best practice example from INSITU, ES René Schumann (HOCHTIEF ViCon, DE)
13:10 - 13:55 Smart Sensing : : Sara Cuerva Navas (FERROVIAL, ES)
. * Short technical presentation by SACERTIS, IT . : . .
and Imagmg * Panel discussion & questions from online audience SRS [fsitl [Rel) (el e (PUlS REst) RUEeih o)
Diego Allaix (TNO, NL)
13:55 - 14:05 10-minute break
Session 2: * Session introduction - i .
. - >S10 © [Best A SeEie i B Besesieh, G loana Gllurglu & Cristiano Malossi (IBM Research, CH)
14:05 - 14:50 Artificial : ) Meenagi Venkat (KNOWCE, IT)
i > Shert e presemiien by [eh) Reseae, S Arnwald Janssen (Rijkswaterstaat/Ministry of Infrastructure, NL)
Intelligence « Panel discussion & questions from online audience J y ’
14:50 - 15:00 10-minute break
Session 3: * Session introduction Ma_tthlas e
ession 3. Raimar Scherer (TU Dresden, DE)

* Best practice example from TNO, NL & AEC3, DE

15:00 - 15:45 Data * Short technical presentation by AEC3, DE

Frank Opitz (Deutsche Bahn, DE)
Michel Bohms (TNO, NL)

Sanne Jansweijer (NEN, NL)

interoperability « Panel discussion & questions from online audience

EC policy initiatives in digitalization and transport Rafal Stanecki (European Commission, DG MOVE)
15:45 - 16:00 Conclusion infrastructure Konstantinos Gkoumas (European Commission, JRC)

Concluding remarks Agnieszka Bigaj-van Vliet (TNO, NL)

IM-SAFE - Horizon 2020 Coordination & Support Action 50
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AGENDA FOR 15:45 - 16:00

* Brief introduction of the panellists:
* Rafal Stanecki (European Commission, DG MOVE)
* Konstantinos Gkoumas (European Commission, JRC)
* Agnieszka Bigaj-van Vliet (TNO, NL)

« Strategic reflections:
* EC policy initiatives in digitalization and for resilient, safe and performing of transport infrastructure. (Rafal Stanecki)
* Reflection on the discussed topics and the importance of digitalisation and data standardisation. (Konstantinos Gkoumas)

e Concluding remarks from the Project Coordinator of IM-SAFE Coordination & Support Action. (Agnieszka Bigaj-van Vliet)

 Closing words and thanks to all guest speakers, panellists and participants. (Rizal Sebastian)
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) CLOSING SESSION : PANEL DISCUSSION
RAFAL STANECKI - EUROPEAN COMMISSION, DG MOVE)

IM-SAFE - Horizon 2020 Coordination & Support Action
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Digitalisation of transport infrastructure

IM-SAFE Project — Symposium

Rafal Stanecki

R&lI DG MOVE




European Strategy for Data

A governance framework for Enablers Competences Rollout of common European
data Investing in a High Impact Empowering individuals, data spaces

including a legislative Project on European data investing in digital skills & in crucial economic sectors and
framework for the governance spaces and federated cloud data literacy and in domains of public interest,
of European data spaces and infrastructures dedicated capacity building looking at data governance and
other cross- sectoral measures for SMEs. practical arrangements.

for data access and use
54 Building a common European data space: a single market for data European

Commission



Common European data spaces

Rich pool of data
(varying degree of
accessibility)

Free flow of data
across sectors and
countries

Full respect of GDPR

Horizontal
framework for data
governance and data
access

S P &

Industrial &
Health Manufacturing

Agriculture

Finance

Public

Mobility || Green Deal Energy Administration

RO @ 4 m S

Skills

Technical tools for data pooling and sharing *

Standards & interoperability (technical,

semantic)

Sectoral Data Governance (contracts,

licenses, access rights, usage rights)
IT capacity, including cloud storage,
processing and services

95
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X
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Sustainable and Smart Mobility Strategy (2020)

 Sustainability: Green Deal calls for 90% reduction in
GHG emissions from transport by 2050.

« Digitalisation: opportunity to make mobility smarter,
more efficient and greener.

 Resilience: transport sector heavily affected by the NV A (:
COVID-19 pandemic. Need to support the recovery. i 2o

Putting European transport
on track forthefutire




Mobility Strategy — milestones (selection)

« Paperless freight transport

« Automated mobility deployed at a large scale

Integrated electronic ticketing

» Operational multimodal Trans-European Transport Network equipped for
sustainable and smart transport with high speed connectivity (core network)

« OQOperational multimodal Trans-European Transport Network equipped for
sustainable and smart transport with high speed connectivity (comprehensive
network)

« Death toll for all modes of transport in the EU close to zero

European
Commission




“Smart” in the Strategy

Achieving seamless, safe and
efficient connectivity

« offering a seamless multimodal
experience

e supporting sustainable choices by
taking advantage of digitalization &
automation

» shaping the mobility of the future

* ensuring the right framework and
enablers are in place




Main objectives of the

To make transport greener in
view of reaching the climate
neutrality targets by 2050

To provide the infrastructural
basis for a modal shift to
sustainable transport modes

To improve the coherence and
integration between the
different layers of the network
including its maritime links

EN-

revision

General objectives

To facilitate seamless and
efficient transport in order to
better connect people and
businesses all over Europe

To increase the resilience of the
TEN-T network to climate
change and other natural or
man-made disasters

Specific objectives

To adapt and digitalise the
infrastructure of all modes to
limit congestion and improve
safety and security and to
better address needs of
passengers and freight
(services, safety)

To reinforce the role of the
urban nodes as to enable
seamless passenger flows
between the TEN-T and local
networks

To improve the preparedness
and resilience of infrastructure,
including its maintenance

To improve the efficiency of the
governance tools of the TEN-T
Regulation

To increase coherence and

efficiency between EU and
national policies as well as

between the different tools
(CNC vs. RFC)

European
Commission




Provisions for smart and resilient transport in TEN-T rev.

Article 42: ICT systems for transport

« other dimensions of data sharing covered, including optimisation of supply chains, Internet of
Things (loT) devices, etc

Article 44: new technologies and innovation

* new element of cyber-security

Article 45: safe and secure infrastructure

 firm requirement to ensure that transport infrastructure provides for safe and secure passenger
and freight movements

Article 48: resilience of infrastructure

» objective: to maintain the infrastructure in a way that it provides the same level of service and
safety during its lifetime

European
Commission

Article 48: maintenance and project life cycle
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) CLOSING SESSION : PANEL DISCUSSION
KONSTANTINOS GKOUMAS - EUROPEAN COMMISSION, JRC

IM-SAFE - Horizon 2020 Coordination & Support Action
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JRC supporting the digitalisation
of transport infrastructure

The 4th Pan European CoP Forum — IM-SAFE Symposium

Konstantinos Gkoumas

European Commission, Joint Research Centre



JRC mission

As the in-house science and knowledge service of the Commission
our mission is to support EU policies with independent evidence
throughout the whole policy cycle, from anticipation and development,
through implementation and monitoring.

European
Commission




The need for evidence to inform policy

e  Technical knowledge and scientific
I /_ﬁ lab.
. * Knowledge management to monitor
/ technological progress and assess
\ « Broad experience in standardisation
processes.
European policy-making support
towards the incorporation of data-driven

evidence can be produced at the ELSA
; \ /
O !‘ O \ @ enablers and bottlenecks.
J\i/ w » JRC stands at the forefront of the
SHM.




JRC supporting innovation & compliance

The European Laboratory for Standardisation Knowledge
Structural Assessment (ELSA) & the Eurocodes management

JRC TECHNICAL REPORTS JRC SCIENCE FOR POLICY REPORT

Standardisation needs for the

Research and innovation in bridge
design of underground structures

maintenance, inspection and
monitoring

A European perspective
based on the Transport
Research and Innovation
Monitoring and
Information System
(TRIMIS)

Gkounas, K., Marques Dos Santos, F.L.,
van Balen, M., Tsakalidis, A., Ortega
Horlelano, A., Grosso, M., Haq, G.,

2019 Pekar, F.

2019

European
Commission




Recent research on bridge monitoring and

maintenance from H2020 projects

Technology Sub-technologies Project(s)
Artificial Intelligence (Al), UAVs, GNSS AERIAL-CORE,

Air drones for inspection Computer vision, Laser Scan, Ultrasonic = AEROARMS, AEROBI,
sensors Bridgescan

Guided Wave-based monitoring of fibre BriFace

reinforced polymer (FRP) composites in bridges

Bridge concrete scanner using ultrasounds COBRI

Autpnomous ground robotic vehicle for road Al 3D Scanner. UAVs HERON

maintenance and upgrade

Real-time acoustic monitoring sensor Al, Internet of Things (IoT) RTExd

L . . SAFE-10-T, SAFEWAY,

Monitoring and decision support tools Big Data, BIM, GIS PANOPTIS

Mobile dielectric-elastomer strain sensor Photovoltaic panel SENSKIN

Smart Skin Sensor System for remote SHM SmartPatch

360-degree field camera connected to a Robotic Pattern recognition, Digital Imaging VG360

Station for monitoring structural integrity Correlation (DIC)

Source: TRIMIS

European
Commission




Expectations and challenges for the
digitalisation of transport infrastructure

New and emerging digital technologies can revolutionize the way structures and
transport infrastructures are designed, build and maintained. Examples: digital
twins, UAVSs, loT, Al, machine learning, vision based monitoring, indirect
monitoring etc.

For new technologies, interdisciplinary teams needed to break the silos. Linkage/
transition between disciplines is necessary.

Standardisation, data interoperability and security are paramount.
Digitalization provides different levers to enable the sustainability transition.

Technologies should be supported by policy and implementation actions at several
levels.

European |
Commission




Keep In touch

EU Science Hub: ec.europa.eu/jrc

@EU_ScienceHub

EU Science Hub — Joint Research Centre
EU Science, Research and Innovation

Eu Science Hub

konstantinos.gkoumas@ec.europa.eu
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AGNIESZKA BIGAJ-VAN VLIET - TNO, THE NETHERLANDS

Concluding remarks from the Project Coordinator of IM-SAFE



 All participants

* Presenters and panellists

* European Commission officers (Rafal, Konstantinos)

* TNO colleagues (Machteld, Agnieszka, Diego, Michel)

* EIna Minderman from CROW - the symposium organizer
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Pan-European Community of Practice
towards standardisation for:

“Digitalisation in inspection,
monitoring and maintenance
of transport infrastructures”

IM-SAFE

Thank you for your participation!

For further questions:

info@im-safe-project.eu

Co-funded by the Horizon 2020/ 3

Framework Programme of the European Union
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