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IM-SAFE

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, N Guest speakers and panellists
. . . A Welcome and opening words Machteld de Kroon (TNO, NL)
13:00 6 13:10 Opening A Objective and agenda Rizal Sebastian (TNO, NL)
Isabelle Alovisi (SACERTIS, IT)
René Schumann (HOCHTIEF ViCon, DE)
Sara Cuerva Navas (FERROVIAL, ES)

Sverre Kjetil Rad (Norwegian Public Road Authority, NO)
Diego Allaix (TNO, NL)

Session 1: A Session introduction

. . . A Best practice example from INSITU, ES
13:10 8 13:55 Smart Sensmg A Short technical presentation by SACERTIS, IT

and Imaging A Panel discussion & questions from online audience

13:55 8 14:05 10-minute break

Session 2: A Session introduction

: . T F ' A Best practice example from IBM Research, CH
HEES RS0 Ar“ﬂ?laj A Short technical presentation by IBM Research, CH
Intelligence A Panel discussion & questions from online audience

14:50 & 15:00 10-minute break

loana Giurgiu & Cristiano Malossi (IBM Research, CH)
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 Bohms (TNO, NL)

Sanne Jansweijer (NEN, NL)

Session 3: A Session introduction

15:00 & 15:45 Data A Best practice example from TNO, NL & AEC3, DE
: . . o A Short technical presentation by AEC3, DE
mtemperab"'ty A Panel discussion & questions from online audience

A EC policy initiatives in digitalization and transport Rafal Stanecki (European Commission, DG MOVE)

15:45 3 16:00 Conclusion infrastructure Konstantinos Gkoumas (European Commission, JRC)
A Concluding remarks Agnieszka Bigayan Vliet (TNO, NL)
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AGENDA FOR 15:00 15:45

A Session introduction (Rizal Sebastian, TNO)
AWi de variety of data sources and types needed in inspec
A Interoperability challenge for standardisatioropen standard for linking and sharing BIM, GIS, loT and other data

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

A Short technical presentation by AEC3, DE (Matthias Weise)

A Panel discussion & questions from online audience

m innovation
for life



» BEST PRACTICE EXAMPLE FROMNO& AEC3

Session3 video 1
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» SHORT TECHNICAL PRESENTATION
MATTHIASWEISE AEC3,GERMANY
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» DATA INTEROPERABILITY CHALLENGES
OTLO Object Type Library

BIM/Digital Twin Information Silosd
Various Data Sources

Data Sharing & _ o
Data Interoperability What is missing and

what should be standardized?

Modelling & Linking Guide
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APPROACH AND SIMILARITY WITH BIM

BIM
Building InformationModelling/Model/Management

N\

Processes Data Technology

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

Step 1:
Which acquisition
techniques &
devices? IoT : Meta standards for linked data >> OTLs
X K (communication)
standards

For example: 3D
laser scanning...

(WP2 + WP4/T4-1)' Data - Laz D LY Structural

transmission, ddatili' o:hsir;illa ' y 2 Ny aXx
GDPR, modelling methodology 69 dzNB O 2

Step 2: conversation Step 3: standards Step 4: standards
Which sources? —JAleallS What data? What information?

Step 6:
What decisions?

-X K - Which format/ - For whom? 3 - Damage?
For example: 3D type (image, & - Inwhich » - : » - Lifespan?
LR2AYG Of R 5 X dzZYSNR OX a X litkdyde phase? - Algorithmg? - Maintenance?
(WP2 + WP4/T4.1 - What quality, ) - Which KPIs? - - X
NBEfALFTOAEAODEY XK X (WP3 + WP2) (WP3 + WP5)
- What kind of (WP3 + WP2)
What to standardise (work of T4.2) tproce§5|r_lg,
: ransmission,
- A generic overall scheme (how storage
to manage meaningful data?) A KT Ni\ y3s XK
For each, we need a - X
standardised requirements bot (WP2 + WP4)

for the workflow as well as for
the data

Standardised interoperability
between the different steps
both regarding methods as well
as data (e.g. Scen-FEM)
Indicate the relevant existing
standards

IM-SAFE- Horizon 2020 Coordination & Support Action -
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» PROCESSES

Raw
sensor data

IM-SAFE- Horizon 2020 Coordination & Support Action

Measurements Evaluated data Conclusions

YWhat data is'generated when, how and by whom?
yYWhat data must be stored?

YWhat data must be published/shared?

) How to capture relationships between the data?

N 10
-

Framework Programme of the European Union



) IM-SAFE
» DATA

) Re I evant Stan d ardS : Infra/Rail extension - IFC 4.3 [Draft] . . - . . | | S © 1996-2021 b—uilndingS-MART International Ltd.
» IFC(4.3) ;. [ Appearance ]
) RoadOTL by CEDR [ = . J
enerics

) CityGML, INSPIRE ( : )

) SAR E F, Brle, . saref:isAbout saref:hasProperty
saref:Profile | --------- >@ """""""""""""" b‘ saref:Property | ; saref:FeatureOfinterest

4 ; sarefisMeasured | 4 1 saref:isPropertyOf x
: ByDevice saref:relatesTo
saref:isControlled Measurement
saref:.Commaodity BYDEViGE saref:hasMeasurement
" saref:measuresProperty
saref:hasProfile Esarel:isUsedFor saref:controlsProperty
< . saref:relatesTo
. saref:accomplishes saref:measurement . Property
saref:Task [ | sarefDevice |, MadeBy | e
saref:is i -;I saref:Measurement |
. J
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.
Figure 1: Overview of the SAREF ontology
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D IM-SAFE
) DATA

) Relevant standards:
) IFC (4.3)
) RoadOTL 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, DD$® data protocols

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

IM-SAFE- Horizon 2020 Coordination & Support Action

) LinkedData and Semantic Web Technology by W3C

BIM-SML (Semantic Modelling and Linking) CEN 17632

Data set 1 Data set 2

Bridge

Linking internal and external data_

LCM 2013 ) (G}

WORKSHOP 75
: =

— ialcce —

Simple 3D underlay,
periodically refreshed

IALCCE LCM-WORKSHOP 2019

Co-funded by the Horizon 2020
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» 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, DD$® 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

@ Model

ifcOWL:ifcBridge k—— |

rdf:type

Classification criteria for

L Bs 2
I

\-\‘\~
\‘;’\:\

ata an -
Life—cycle:\{J asb-ing:beton_bruecke |
Viaterial*/concret, steel, \..}

Construction methode:
Condition: {good, ¢
Life span: {>10 years,
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 0 Findable
Unique identifier for (meta) data, searchable, ..

> Technology

(Management)

) Ad Accessible

Open protocol to retrieve the data by ID, access control where necessary
) 198 Interoperable Data

Open modelling language, vocabularies following FAIR principles (Semantic)
) RO Reusable

. : ] Process
Well described data (license, provenance data, meet domailevant standards) (Work and Dataflow)

further information at: https://www.gofair.org/fairprinciples/

IM-SAFE- Horizon 2020 Coordination & Support Action - 15
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A Brief introduction of the panellists:
A RaimarScherer (TU Dresden, DE)
A Frank Opitz (Deutsche Bahn, DE)
A Michel Bohms(TNO, NL)
A Sanne Jansweijer (NEN, NL)

ASharing the views on 6data interoperabilityd (short pitoc
A What are the challenges of open data standardisation for transport infrastructures®afmar Scherer)
A What is the data interoperability strategy of a public client and what is its expectation for standardisation? (Frank Opitz)
A What is the landscape of open standardisation of data in the built environment? (MicB&lhms)
A What can civil infrastructure learn from the standardisation process in the ICT domain? (Sanne Jansweijer)

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

m innovation
for life



PROFRAIMARSCHERER TU DRESDENGERMANY

What are the challenges of open data standardisation
for transport infrastructures?



FRANK OPITZDEUTSCHE BAHSERMANY

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






Challenges of the DB group wide strategy

a{ G ISthier

O{ UNRPY I NI A

14

U

DB| NETZE

climate protection

infrastructure

timetable

digitalization
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Pain points identified by current infrastructure projects DB| NETZE

Too manybreaches in the digital support of processes and
workflows ¢ internal andwith external partners

A confusing numbeof IT applications and tootswith
corresponding proprietary exchange formats

Lack of consistent data availabilifypoor integration andinkability
of existing data

21



Keydigitalizationtrends

Construction
Intelligence

o A,

.- 4 %
< .

/._-\-\\_“

Digital analysis methods for dathased control of
planning and construction processes

ExemplaryTechnologies:
Al, Big Data Analytics

Virtual models with realtime data for simulation
and planning

ExemplaryTechnologies:
Sensors, Edge Computing

DBJ NETZE

Digitaltechnolgiesfor
construction site

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

ExemplaryTechnologies:

Internetof Things (loT)sensorsrobotics

22



Vision of digital infrastructure projects
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Implementation fundamentals B| NETZE

@é Open exchange formats

2 Common data environment

=Ml

i." People and skills :[m); Modern

EEE Standardizations
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Example of use for acquiring and processing sensor data NETZE

monitoring of monitoring of rail and
constructions catenary

monitoring of buildings
and stations

DIANA Methodiken
v" BIM zur Erzeugung digitaler

Datenzwillinge.
AN N _ N V" Predictive Maintenance um
| o Auftalligkeiten vorherzusehen.

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

|

 I—

: - - = . - 1 v Executive Dashboards zur
I = E=m=s ] R T — ~ | Bewertung des Gesamtsystems.
o _ o v’ Integriert und einheitlich innerhalb
On-board monitoring of monitoring of cc_)ntro_l- Trat_:k5|de monitoring of des Bahn-Okosystems.
vehicles commandand signaling vehicles

v Skalierbar in allen Dimensionen.
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MICHELBOHMS- TNO, THRIETHERLANDS

What is the landscape of opeistandardisationof data in the built environment?
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The Data Standardization Landscape
In the Built Environment

Michel Bohms (TNO)
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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



WHAT TO STANDARDIZE
ISO 80000 VIEW

3.
Master /-? \ uses identifiers from Identification

data specification scheme

h

pecifies preferred terminology

conforms or concepts in
Your data N o / f P Data 2 .

\ 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
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uuid is0 12006-3

HOW TO STANDARDIZE? Pty

MANY OPTIONS: IFC <> LD/SW dk;;iz?on 'mq;:id
sparg| uri strateqy
,f’n;m dat% gx&panqe iqutﬁ‘%l.
1. Data Formats / direct access methods ifc™" rdfs bmb._'qw‘w cde  gis
. lmbql talization.;,
) Graphical (UML) ko nen o SOC
) ISO STEP Physical File Format (SPFF) o""a|||s digital twin " gif |
jorererdf uafallr dlctlonarq
) W3C XML / XQue#r(Path T”otts cvéﬁﬁ'éri’a Y e
) W3C RDFormat (Turtle, RDFXML, JSONLD) / SPARQL nta8035 qe°‘parq"”"‘edmgglatlon

, JSON /GraphQL built environriént ifc

2. Data Semantics
) EXPRESS schemas like IFC4.3RC2 ] ]
Combinati on

) UML diagrams

) XSD schemas likénfraXML
) SKOS/RDFS/OWL/SHACL thesauri/ontologies/OTLs acc.
) JSON Schemas like bSI bSDD experiment

on

STeasosu. A OMG modedriven
A 1SO STEP & IFC

3. ldentification scheme A W3C XML
) Local or global A WebDev
) GUIDs like UUIDgenerated code oBI M meet sA W3d Kinked Data/Semantic Web
) URI strategyin case of webbased Aé (too) many!

24 February 2022 | IM-SAFE- Horizon 2020 Coordination & Support Action m ‘fg'gfl’i‘ffgt“’" 30



OPTIONAI

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

GENERIC (BIM, GIS, SE, I0T), POWERFUL &KEBD

Ontology

(Welldefined

Linked Knowledge

| 8 Interoperable - |
Linked Data (LD) Information - Linked Information

Semantic

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

F o Findable

Linked Computers

Internet A0 Accessible

31
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) MEASUREMENTS ACCORDING TO W3C SSN/SOSA ONTOLOGY

Now made part of draft CEN TC442 SML Part 2
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