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Bestaat er echt een Geotwin?

Of: Hoeveel Digital Twin is dat?
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Digitale tweeling op Linkedin

Begin met het schrijven van een bijdrage

Foto Video Evenement Artikel schrijven

3D Ten Post

V|rtuele representatle van Ten Post

" Gemeente . : - A
HILCIIrIcy
Uron’ngen North Sea Region ‘ ‘ b '

eye‘ﬂ;

GEOMAAT

Ten Post - Innovatieve Digital Twin

Geomaat ontwerpt in samenwerking met Eyefly een virtuele representatie van Ten Post.

In opdracht van de gemeente Groningen heeft Geomaat samen met zusterbedrijf Eyefly ®

een Digital Twin (3D-stadmodel) gemaakt in 0.a. een mesh van de actuele situatie van L I n ked m
Ten Post. Het project is opgezet als een pilot, zodat de gemeente kennis kan maken met 3

3D-Geomateriaal en haar mogelijkheden.
—

3D-puntenwolk 3D-stadsmodel Drone Mapping @
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Digitale Tweeling van Imagem (Luciad)

X Jo Mipp Enterprise Agps X | B HexGeohEXT x|+

IMAGEM B

3D CITY
UW DIGITALE TWEELING

Uw omgeving is driedimensionaal en de zaken die in de buitenruimte samenkomen hebben

DIGITAL TWIN ook een ruimtelijke relatie met elkaar in 3 dimensies: een 3D city. Zo heeft de hoogte van
hoe-al uw 3d data ongelimiteérd in de browser gebouwen invloed op schaduw en bepaalt de huidige locatie van kabels en leidingen tot
L welke diepte er veilig kan worden gegraven. Ook voor nieuwe ontwikkelingen is het van
belang om een totaalbeeld te hebben, zodat direct zichtbaar wordt of het nieuwe plan past
binnen de bestaande omgeving. Dit doen we met een Digital Twin. -
Bestaat er een GeoTWIN? 24feb22 3



Digital Twin van 3D reality models (Bentley)

Filipe Pinto « 1ste cos

&

The Reality Modeling & 3D Mapping Guy Y [¥]
w + Bewerkt « ®

We are in the Era of #DigitalTwins!
Take this momentum and start your #digitaltwin Workflow!
..meer weergeven

r——— e -

> H @ @ 0:01/2:34 nat er een GeoTWIN? 24feb22 4 @




Esri Digital Twin

Maarten Welmers
Esri Nederland

Digital Twins voorbij de
hype

Trends

Digital Twin

GIS creates digital twins of the natural and built environments

en van een Digital Twin
PR r T._.

Bestaat er een GeoTWIN? 24feb22



https://www.esri.nl/nl-nl/newsroom/blog/digital-twins-voorbij-de-hype/

Subsurface Digital Twins (Singapore)

. The recognition that the quality of the existing data about Subsurface infrastructure digital twins
Geqff ZEISS * Aan het VOlgen . , ' #““dergr"“”‘?“t“‘”es represents .a ‘maJor‘ |nh|b|tor to Digital models of underground infrastructure is characterized by in
Advisor at Minnesota Underground Utility Mapping Proje developing reliable subsurface #digitaltwins is a central theme distinguishing features that differentiate them from above ground
1w+ Bewerkt - ® of a recently published report from the Singapore Digital models and that need to be taken into account when maintaining :
. _ _ Underground project. "Virtually all stakeholders are aware that  ysing models of underground infrastructure. These fall into the gel
Subsurface digital twins: How Singapore plans to address ¢ much of the available information is unreliable and that this has  categories of fitness for purpose, data quality, and accessibility.
quality and accessibility challenges repeatedy led to losses of time, money and opportunities.” A Many cities, for example, Rotterdam, Helsinki, Pilsen, Athens, Ros

key question for any jurisdiction attempting to create a
subsurface digital twin is whether to attempt to rely on
unreliable data from network owners' records or to create a new
high accuracy database with new data, for example, from recent

Berlin and London to name a few, regions, such as Flanders, and
such as the Netherlands, Estonia, Singapore, and the UK are dev
3D geometric models as a basis for digital twins. 3D models of ab
ground infrastructure include buildings, transportation networks, p
SUE surveys and survey-grade as-builts. A new data governance  gnq other infrastructure typically captured in 2D or 3D imagery fro

...meerwee

proposal designed to improve data quality introduces the overflights or in 2D GIS maps. But for a number of reasons under:
concept of a national Data Quality Hub comprised of a infrastructure is often neglected, even though it is recognized that
consolidated underground infrastructure database and data and wastewater, energy (gas, electric power, and district heating),
flows that are designed to co-exist with Singapore's current communications (fibre and copper) networks provide the life blooc

utility data workflows but which enforce data quality standards. city.
All data going into the Data Quality HUB, whether new high

) ] . There is now a consensus that modeling a city requires not only
accuracy or legacy, is required to pass the set of quality rules

‘ ‘ information about buildings and transportation networks, but also ;
defined by the new data governance framework. #geospatial the utilities and communications networks. Utility and communicat
network operators maintain extensive records of their assets, inclt
location of their assets and operating, inspectiori, and maintenanc
For years they have used monitoring, control and simulation softw
tracking and modeling demand, network energy, water, and gas flc
voltage, and pressure and other features of the modern utility netv

Subsurface digital twins: How Singapore plans to address

quality and accessibility challenges -

Bestaat er een GeoTWIN? 24feb22 6



Wat is een Digital Twin

* virtuele weergave van
objecten en processen

« gesynchroniseerd met een
bepaalde frequentie

e real-time en historische

gegevens * VVoor een holistisch inzicht en

optimale besluitvorming
« toekomstige situatie te

kunnen simuleren * Beargumenteerd door de

resultaten die ze
opleveren

\nsys /\ AUTODEsSK. Bentley DL GEISPATIAL WORLD

GE Digital

[ ]
B Microsoft NRTWIAN @ esri 3‘
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https://www.bentley.com/en/about-us/news/2020/december/15/bentley-becomes-member-of-digital-twin-consortium
https://www.geospatialworld.net/blogs/what-are-use-cases-of-digital-twin/

Contoso

— APPAREL —

TWIN TYPE: FACTORY
ID: CA44210

Latest Orders:

Order# 891-14437 Lot# A6551, B7845, C8418, D1562
“Q Order progress

Order# 497-14413 Lot# A6550, B7844

h@ Order progress

Order# 442-13393 Lot# A6549, C8417, D1561

N@ Order progress

Order# 118-13376 Lot# AG548, C8416

H@ Order progress

Order# 442-12448 Lot# B7843

h@ Order progress

=B ASSET: STOREROOM
ID: CA81447

&

@)

I

87.5 90.2%

TEMP (F) Humidity (%)
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Microsoft Digital Twins: Definition Language (in Github)

[ Azure / opendigitaltwins-dtd| ' Public L Notifications % Fork 112

<> Code () Issues 23 Il Pull requests 1 (*) Actions [ Projects 0 wiki @ Security |~ Insights

Digital Twins Definition Language

The Digital Twins Definition Language (DTDL) is a language for describing models and
interfaces for loT digital twins. Digital twins are models of entities in the physical environment
such as shipping containers, rooms, factory floors, or logical entities that participate in loT
solutions. Using DTDL to describe a digital twin's capabilities enables the loT platform and loT

s

solutions to leverage the semantics of the entity.

Mo releases published

:= README.md

Packages S\
Digital Twins Definition Language o @

Mo packages published
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De oorsprong: Industry 4.0: fabrieksinstallatie

* Procesoptimalisatie ¢ De Digital Twin
zuivering software stuurt de

installatie aan op

basis van lerende

e Gebruik makend
van bestaande

algoritmes
hardware en 5
software  Wordt
. beargumenteerd
e Technologie die 5 ,
op basis van kosten {4 W A
werkt met sensors ¢ AR Y
- : : en baten P Nl P e LAY
in de installatie 7/ 2 :'*_I'F%‘

s 8
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#3 Agent driven socio-technical***

Stad ia van de Digital TWi n #2 Intelligent semantic*** »/\ -
— —

Boje et.al. (2020) Digital Twin** g—_—
‘Platforms Generation"*** I

#1 Monitoring*** 4

Tchana et.al. (2019) Digital Shadow** g— , TE {é; |

‘DT evolution’** | | ﬂ 'g '=.

Digital Model** _—

Linked

data ST o o o vasee PP L)

o2 U

Field (2020) N
‘DT Maturity index’* »

Calvetti et.al. (2020)
‘Sensored Construction Sites’

DTC* k%

Sacks et.al.(2020) A
K 72N ‘DTC - Digital Twin Construction™**** @
Jia et.al. (2019) 9 Bestaat er een GeoTWIN? 24feb22 1 N

‘loT for Smart Buildings’



Analytics and Maturity element

PhYSical Asset Dlgltal Twin simulation engine (logarithmic scale

of complexity and
connectedness) Defining principle

| | |
— Element0 = .
a Reality capture ¥ 0 - Reallty Capture
' : (e.g. point cloud, drones, photogrammetry, or
L Elementl :
V onmaysystenn drawings/sketches)
I or 3D model i
|
: ¢ 1 ~ 2D map/system or 3D model
; s:ﬁr':;";z i (e.g. object-based, with no metadata or BIM)
: persistent data :
. CAndEIN " 2 ~ Connect model to persistent (static) data,
*— Element3 " metadata and BIM Stage 2
2 g | %
" Enrich with ¢ (e.g. documents, drawings, asset
¥ real-time data
=T e et 8 : management systems)
== 1 Enginecring " 1 i
v— Element4 ) ) )
i T | 3 — Enrich with real-time data
g integrationand § (eg from /07: sensors)
1 interaction [ |
| | | y . ) .
T— Element5 @ 4 - Two-way data integration and interaction
' Autonomous "
i operationsand *
[ maintenance a
B g 5 ~ Autonomous operations and maintenance
et -

Copyright CDDB / IET / Atkins

- en GeoTWIN? 24feb22
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Digitale tweeling van de Fysieke Leefomgeving (Geonovum)

Klimaatadaptatie

’
“2a  Woningbouw

24feb22 13




Network Digital Twin van Merkator

B A network Digital Twin

z
Continuous
Feedback

Simulate
Network
Behavior

L LR
i::o000




DIGITAL TWIN

NOILLYHO3LNI

ONV NOILS3IONI Viva

INIWIOVYNVI VIVA

MODELS
Hydraulic, Biological,
etc.

(Static and Dynamic)

Waterbedrijf: bedrijfsgericht en
vooral procesoptimalisatie

5 -

Use case

PRepicr _, 3905

)
g
@ Ecosystem of connected
digital twins

Overheid: data delen, vooral vanuit de gebouwde A
omgeving 15 @

Bestaat er een GeoTWIN? 24feb22
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Klimaatadaptatie

Overheids Digital Twins

Landbouw-
transitie

Energie-
transitie

» Geonovum: “Digitale tweeling van de Fysieke
Leefomgeving: bijdragen aan het oplossen van de
belangrijke vraagstukken waar Nederland voor
Staat Vervanging

Infrastructuur
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Figuur 1. Maatschappelijke opgaven in Nederland
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Woningbouw

* ..door een ‘Ecosysteem van tweelingen’

* ..met goede data architectuur en standaardisatie

 Centre for Digital Built Britain: Een Nationale
Dataverzameling: gegevens van de gebouwde
omgeving delen. In de UK de ‘Commons’ genoemd

System of Systems

* ‘door samenwerking en een gemeenschappelijke
aanpak zal de waarde van al onze informatie
-

toenemen’ 3
Bestaat er een GeoTWIN? 24feb22 16 ’




Hoe ontwikkel je een Digital Twin

?

Jeroen Broekhuijsen :

Veel Digital Twin trajecten beginnen zonder zich te realiseren waarom het nodig

is en zonder te weten wat de business benefits zijn. Daarom moet daar aan het
begin aandacht aan worden geschonken.

Start with WHY 1 Asset Selection 2

Determine your driver Choose the asset(s) to twin

Total-costs-of-ownership, needed
guarantees for performance or
uptime, and necessary effidency
are typical candidates.

Criticality and busness impact
direct this choice.

24/7 factory operations accept no
down-time in costly equipment to
have an acceptable TCO and ROI

No breakdowns + fast, plannable

maintenance become key.

example

L. Identify your challenge

Wwhat are the KPis for that driver?
What are the main impact factors?

Maintenance must be

What offers an iImprovement?
able o prevent issues.

It needs to be timely,
only done if needed,
and executed fast.

Choose Your Digital Twin Application

0RO M &I

More than one?

Best to startwith one or few applications that are doselyrelated

We do it with a twin.

Moving to several purposes later Is possible by building dedicated twins
for each application. Extending existing twins works i it Is well prepared.

Infrastructure 3

Bring sensors live

Much, but hardly all of the data
a Digital Twins needs is available
from existingsensors.

Complement this to meetthe
application needs and enable
live access.

Enable information flows
The right data atthe rightplace n
the right time to take deasions:

a good Information Architecture
ensures that. but is hard todo.

Experts, like & TNO, have suitabke
blueprints and know howto heip

Vendor lock-in?

Infrastructure decisions last.

Consider your dependency
from vendors or providers.

Twin Building 4

From physical to digital

If you twin an existing system or if
you start with a virtual prototype.
always use operational knowledge
ond engineering expertise to build
the Digital Twin:

Observed data, &ilure modes and
effects analyses, experiencesof
operators and service teams all
provide for the generation ofthe
model at the Digtal Twin's core.

Knowledge elicitation techniques

complement model-based design
In this, with data-driven machine

leaming techniques availableto

determine parameters.
Ensure trust J
A Digital Twin is a system.

Validate it Test £. Invest time to
see what £ can and cannot do.

Presentatie “Digital Twin” van het KNW op 11 November 2021 met moderatie van Aris Witteborg, RHDHV

Live Operation 5

Always on, always in sync

A Digita Twin run concurrently to
its physical twin. It uses livedata
to compare the observed with the
expected, to detect anomdlies, to
reason about events, and to pre-
dict the assets future behavior,

How todo that sensibly. e.g., how
o set up the update frequencies,
depends on the appicationas well
as the systen's time-critically.

Detect autonomously
Reason on demand

Time-critical applications ralated
to control and anomaly detaction
must run at least near real-time
and autonomously - whichentalls
afully automated data pipdine.

Complex reasoning. like diagnosis
@an be operated manually as well.

for life

Business Action 6

Ready to reap your benefits

Information provided by a Digzal
Twin is information to act upon.

Imple ment the procedures to do so.

As the Digital Twin detects a high

wear-out in 3 critical asset on the

factory floor, pre-planned actions

are set in motiore

> Production automation shifts
nto an less demanding mode,

> Online diagnosis determines
affected parts

> Logistics route necessary parts
towards the facory

> Maintenance is scheduled

> The service team resolves the
maintenance supported by up-

to-date information before the
wear becomes a tear.

innovation

Cradle to Grave 7

Keep it alive
Digital Twins are specific totheir
physical twins, mirroring them as

designed, manufactured, used,
and maintained.

When operations ortasks change,
especialy if the physcal system is
atered or upgraded the Digital
Twin needs to be maintained. too
to reflact the new reality.

We have techniques for that.

Knowledge Management

Keeping bothtwins in sync and
apturing the related information
n a knowledge base ensures that
business processes have accurate
ta for the systems full lifecycle.

The knowledge base is updated,
capturing the maintanance, and
the Digital Twin Is updated

Bestaat er een GeoTWIN? 24feb22 17



Waarom? - 3D Kabels en leidingen in de digitale stad

X Gemeente —
’X‘ Amsterdam 3D Amsterdam —

L .
4444

20 Auto detail
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Waarom? — Platform voor toepassingen

Open Urban Platform&jels Digital Twin /} ﬁﬁm
! [+

- -
- -

Rotterdam 3D | Jane Hermans — van Ree | Christian Veldhuis | 20-04-2021 | www.3drotterdam.nl

-

Gemeente Rotterdam, GeoBIM2020 congres-webinaar @
Bestaat er een GeoTWIN? 24feb22 19
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Waarom? — Energietransitie en ruimte in de ondergrond

encomoade!
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Gemeente Papendrecht, Esri storymap, Geonovum webinaar Bestaat er een GeoTWINZ 24febz2



Waarom? - “Dynamic GWSW” 3D Riolering
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Waarom? - Warmte-overdracht (3D met ondergrond van Delft, Esri NL)

Home v  Scene 3D analyse waterleiding 4 Nieuwe scene v B William ~

F B B ¢ B © L

Overzieht Wetedeicling met buiier

- Vs z — ,‘) —
; ./),(,)V:),cg | ,r__!j:“i-.,_f:: | e ' —'.—- | o

-

Copyright Evides Waterbedrijf / Esri Nederland @
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Waarom? - Warmte-overdracht (Bentley Design Review)

@ Modeljz Design Review x +

€9 Dezign Validation x

Evides
Projects Evides

Home Bentley Systems Inc ASSets <

Evides

Design Review Deift > Delft Design 8

C & connect-imodelweb.bentley.com/imodeljs/?projectid=1ca028e8-8fad-40cc-8cd1-5d7¢ca19d7a36&iMadelld=741c6809-2c91-4120-bc01-ec789d 790e60&ChangeSetld =faa9aaBf89c0fc 7fb 18897d4b5e865e92130a7fe
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select All Rows | | Clear selection | ¢ _° s @D +ide Manual suppressed Clashes @) Hide Rule Suppressed Clashes 58 % h g ‘ Q | | suppress
Index i Element A Label : Element B Label i Category A i Model A i Category B i Model B : Type i Clearance (mm) i Suppression i Issues $
0 Cylinder [7 Cylinder [7-1F5E] Gasvervangingsdata3D  Info Model Waterlelding3D Info Model Clearance 03 N/A N/A 9
1 Cylinder [7-101W] Cylinder [7-1E83] Gasvervangingsdata3D  Info Model Waterleiding3D Info Model Collision -149.1 N/A N/A
2 Cylinder (7-1064] Cylinder [7-1E8Q] Gasvervangingsdata3D  Info Model Waterleiding3D Info Model Collision -24.6 N/A N/A
3 Cylinder [7-1066] Cylinder [7-1E6V] Gasvervangingsdata3D  Info Model waterleiding3D Info Model Collision -246 N/A N/A
382 Rows , 382 Selected
identify point on element to | 3
Messages @ < ro!atef%goul 5 l@ & - Snap Mode .4 Scope: | Assembly v k1

Copyright Evides Waterbedrijf / Bentley Systems
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Waarom? — mobiliteit (Argal

®

ARGALEO

Argaleo website

eo, Spotinfo)

+ X 0 ¢ @ o wjlY T =

Lanicor, Digrerk comat

overy oMo, steundontsen (vet 0p het getind van welrpwrorg)

‘ Energiehuis DordrecMt - Muriehtheater Holl .

B eR D anos Ky

K

Muhtreater Holards Diep Dordeecht | nergiehoss
Dordrecht - Muriek thester Mollands Dup Stichang
Mok thester Holands Deep Deenatverieriny .
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Waarom? - Performance van het netwerk (Bentley Watersight)

< C @& watersight.bentley.com/Modeling/Results v &
@ SAPCloud for Sales =™ Sales Portal SAP Jam @@ QlikView - reports 2 WebUI - SAP NetW... _] Account Managem... Sl EMEA Pipeline Rep... » Other bookmarks Reading list
O operrions AVOmUSAe (s 200
4 > Layers > Model Element Visibility > Model Symbology
Al |
Realtime
Simulation

0

Current Simulation

Previous Simulations

Pipes: Flow (gal (U.S.)/min)

i= | S [T
DA 4.00 53.19 101.62 150.04 200.00
Junctions: Pressure (psi)
|
- 40.00 67.61 94.78 121.96 150.00
Ea

-

J . 6/17/2021, 10:30:00 AM @
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Waarom?: Minder graafkosten

TWAG Water Line
TWAG Water Line 21824 g

Website vGIS Bestaat er een GeoTWIN? 24feb22 26



Waarom? — Digital Twin als schakel in de Asset Lifecycle

DIGITAL TWINS
DRIVING
CONTINUOUS
INNOVATION

Figuur 1— De levenscyclus van Drinkwater infrastructuur

-

Copyright Royal Haskoning DHV Bestaat er een GeoTWIN? 24feb22 27 @
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Data uit Twins betekent een Ontologie (OTL)

Object I

Type
Geo |® Library
EAM @
Image src:
Pepijn Berghout
.ﬂ

DISTRIBUTIE TWIN

QArcGIS’

B EAM

\l Rolsch Assetmanagement

g Bentley

Advancing Infrastructure

f“ OSilsoft. -
Copyright Evides Waterbedrijf Bestaat er een GeoTWIN? 24feb22 28 @
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Samenhang

4. Maatschappelijke impact

In Fieldlabs

Referentie architectuur
Stelsel Digitale
Tweelingen Fysieke
Leefomgeving

Informatiesessie
21 februari 2022

im | Digitale Tweeli voor de fysieke leefomgeving

—

Fysieke leefomgeving

1
2
-

Digitale tweeling

+—

|

6. Leidende principes digitale tweelingen

21-2-2022

:a 3. Gebruik algoritmen

|L

5. Bouwblokken

Fair en veilig delen

>
N ==
-

JH

uadul@aml a|eusdip sadpulid spusplal ‘g

1. Ref. Architectuur Stelzel voor digital twinping

F ON

GEONOVUM



Doel & toegevoegde waarde Organisatiemodel Informatiestromen

*  Visie

* Kernwaarden
* Doel
* Strategie

* Enterprise Architectuur

* Toegevoegde waarde

Samenhang
Welke afdelingen
Welke processen
Informatiebehoefte
Ontologie
Thesauri
Rollen

S S SN

* Informatie-architectuur
* Strategisch

* Innovatief

*  Processen

* Operationeel

Standaarden
Kernmodellen
Data-architectuur
Datakwaliteits-plan

Copyright GeoBIMexperts / Robert Borkes / i.o.v. Evides Waterbedrijf

* Beschikbaarheid
* Integriteit
* Vertrouwelijkheid

4

-
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‘ . Welke rapportagé worden er nu gem ?
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« Welke data kopie
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N~ En up to date is?
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Geotwin?

Ruimteschepper GeoBlMexperts:

* Een GeoTwin is een Digital Twin, in een
beginnend maturity stadium, die gebaseerd
is op een virtuele representatie (in 3D) van
zichtbare en onzichtbare objecten in het
traditionele geografische domein.

* Het doel van de GeoTwin is het mogelijk
maken van. bedrijfsmatige Digital Twin
processen, die gerelateerd zijnraan de
objecten die zichin.de GeoTwin bevinden.



@ GEOBIMEXPERTS

deskundig in meerdere dimensies

Dank

Frederik.boersma@geobimexperts.nl
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