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How do we explore and shape the new future together?
DigitaleStad
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Rotterdam:
through a Digital Twin towards Digital Urban Community

Social
reality

Metaverse
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Digital Urban Community Rotterdam & Metaverse

Metaverse Digital Urban Community Rotterdam

footloose (social-digital): flu1dely moving ‘footloose’ (social-digital) and ‘physical

\' between social-digital surroundings bounded’ (social-physical-digital): fluidely
‘\ moving between social-physical, social-digital,

borderless’, bigger than Rotterdam g physical-digital and social-physical-digital
(Worldwide)
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} ‘local’ ecosystem, in which social, physical and
digital Rotterdam come together
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The ‘Metavers‘e"—ﬂ'ght’ already exis
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A lot of ‘betaverses’

Behaviour youth

Covid, war Ukraine, ...

Companies like ke and emergence NFT’s

(i.e. Digital-art, Dutch BigaeEanectbles)

VR-encounter mother with deceased daughter

Immortality?

‘Imaginary layer’ (Y. Harari ‘Sapiens")

NEW YORK TIMES BESTSELLER

Yuval Noah Harari
&
Sapiens

A Brief
History of
Humankind



https://www.youtube.com/watch?v=6p4SeR3pliM
https://www.dutchdigitalcollectibles.com/
https://www.youtube.com/watch?v=uflTK8c4w0c&t=2s
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Several developments come together: " <4 A

L3
-
Techniques (Al, blockchain, immersive, guantum;web3.0, ...) o
Data id
Software
Networks
(integration of betaverses)
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§ Keyword: interoperability
(technlcal functional, semantic, organisatorical, juridical, ...)
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Web 1.0

Web 2.0
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What IS then the Metaverses
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» The Metaverse is a digital experience, that is completely intertwined
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r % with the social reality of us people.

= In the Metaverse we can move fluidely and ‘footloose’ from one to

.é

another digital surroundings, and in which we can undertake all kinds [§ \ |
|
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of interaction with that surroundings (including other peaople).




Public vs private

Role government (learning by doing; ethics, safety, transparency, privacy)
‘Quadruple’-helix cooperation necessary

Shared research agenda
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Digital Inclusion™ %, ' & L
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—What does the digital transformation (incl Metaverse) with the resilliency of

L the City and its citizens, companies and institutions?

- 1— - digital divide
A :

C

L= Focus municipality on those ‘who are left behind’ but also on frontrunners | %

- Make frontrunners jointly responsible

*ERRAX—ITT | |



;

e Saar
- LR
» a9ee . B S TR TR g S SNREL_tas PR

ne LA LA
_ R

o LA
. LA AL
. L)
. L

L. LA

e LA

e L

Digital Urban Comm : '
4 QI Y AT ST ES TN o amaw -i-.-

Wt ik e .-.d:.:...... I wto~aw
. o -l'v.- LA LA

. "M' . e - e | N el
B oo Rt A Se——
» - L Ll - :

R L . -
- b:.‘ﬁ- . :.-
S . :

. - P "3“;*'

-31174’.-
i

e o PR . 5 -
e - H T '..:
| - ) e ) —aa. e - Bt ) 9%
. - +5 : 83 - h > ' :?..:. 2 SRR .
: o B , N T
R _ oo " o -
ST TIET e : ~ B " - ; or | oo
\ o\ BRI R p—
% o 01110101 g BT L -
T Yo - e
A e ' $27597e4 ; R
.‘ S EELoE 0 o g o R

_) Digital reality

( I L T | o2 —

-
=~

: Social reality ¢ N Physical reality

A !-‘"‘ \ --------- o /

Y4 il

'Iz*" - More information: = ¢
‘\d‘lglta}estadBCO@ratterﬁam n — ‘

___3" -

-
-

. pen Urban Platf

3D digite 2

*h
J

l“



ﬁﬁ ﬁ\

City Iin transition — a new reality (why a digital city program?) et
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Open Urban Platform and the role of the government

Social Physical

infrastructure “ infrastructure

Role of the
government?

Open Urban Platform
Digital with Urban Digital Twin
infrastructure

Realtime aanwezigheid

e0e0
> \ann

Parkeersensoren
h

Verkeersintensiteit

Energie-management

Kennistrajecten
Vulgraadsensoren i K

Open Urban Platform

u.‘

l Energiepotentieberekening l

DigitaleStad

| Omgevingsvergunningtraject |

!

| Bouwplannen op loca

tie met AR I
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The Digital Twin: a ‘smart’ 3D model of the city ...

DigitaleStad




... combined with realtime data ...

MQTT mfo
Key Value
containerNumber 1562 B REST/1576
siteName Dordisestraztweg 13
fraction Rest
filingDegree 24
mestamp 2019121671322
201812
1271493 11 4083222

lastPickup

avoPickupFrequencyinDays

DigitaleStad




... forms an Urban Digital Twin of the city...

DigitaleStad

Urban (Local) Digital Twin = a common and shareable view on the current physical
reality of a city, described by actual (realtime) data

iﬂ\f POC2 Digital City Q Zoeken == inhoud &F Instellingen
sl o Do ) = = ' ' = " -
\ . . - X . L

DatumTijd: 02-10-2018 21:23.:01
Status: VR
VakType: REGULIER

o , Gorsalisecrd door Eubuteinsight BY jn s
@lvﬁ-‘ilylm' voor de Gemeanta Rottercam | prusce ooy
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...and iIs therefore a basis for new smart appllcatlons & services

DigitaleStad

e%e
Gemeente Kennisinslellingen” Bedrijven Inwoners | Bezoekers

Gebruikers van toepassingen
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Dit is enkel een greep uit de toepassingen.
De mogelijkheden zijn eindeloos.
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Smart spatial planning:

 Building permit
check service

|« Co-creation in the

digital city
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Vergroten veiligheid

D@ D # ' Smart Zonlng plans (Smart planning

(o] \: ! rules)

3D Dig'tal twin

g 87

Open APT-strategie

Databeveiliging en privacy

ll-nD é;

il ' Grenzeloos
o U T Rl \ Datalands‘:‘hap |
Digital Twin Sustainability & Regional cooperation

e2e e2e 02¢ 020 o020 ‘ )
Generlc, Scalable and malntalnable data Sources Gemeente Konnlsinswlhngenl Bedrijven Inwoners lD@zoekers Borderless data |andscape

Databronnen
_ Not on this sheet: a.0. Digital Twin Underwater, Crowd Safety Management, Generic BIM service, N.Idingsplan a‘ppqg




Building permit check service

DigitaleStad

- 1]
- . " —
Bouwfysica 0 —

2. Detectie van conflicten tussen BIM,
ondergrond en regelgeving

S

Projectontwikkelaar

3. Aanpassingen en/of overleg

:!
Wet en regelgeving vl 3
. |oigital
- Jrwin
= -

DigiDare

Award 2022
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1. Projectontwikkelaar plaatst 3D BIM in de door de 4. Passend ontwerp

gemeente digitaal beschikbaar gestelde 3D omgeving
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DigitaleStad

Time and place independent participation: Co creation in the digital city

mooie toevoeging zijn.

i \] Een prullenbak zou een

’ Dit is een aanrijroute
voor hulpdiensten: -
hier mag je voor onze i : ¢ 5 vy
veiligheid niets plaatsen. ; Kies objecten uit de Rotterdamse Stijl Bibliotheek.
@ Deze afvalbak kan wel ," - (]
. op een andere plek. Wat zou het leuk zijn als
we hier zouden kunnen
schommelen!

Maak hiervoor een melding op
de pagina Zelfbeheer Groen

Ik wil hier graag deze
boom plaatsen.

op onze website.

Boom op deze plek is
niet mogelijk iv.m.
leidingen in de grond.

Een plantenbak is hier

W wel mogenlijk. H

Prima! Ik wil vooral meer '
groen in de straat. 9 v “\

Explore =

Eenvoudig verschillende ontwerpen delen Direct inzicht in Voordelen van co-creatie en participatie In een minimaal aantal stappen snel van idee
en beoordelen kosten en budget in een digitale werkelijkheid naar uitvoering
Ontwerp 1 Meerdere deel en preview mogelijkheden 1. Digitaal concept plan
. Voorstel van - e 1640 € 1 5k 3 Plannen zijn sneller te
. buurtbewoners y— D12 = beoordelen door zowel de
Bewoner en de gemeente. - Ui A bewoners als de gemeente.
L4 s Q
< Ook de ondergrond is in kaart gebracht :
® 1110100 0010000V « I J 3 | ~11 01111001 011011 0"1W9"IF12 m = © ’ € g T(l)etsing T(" accordering
2 : o Voorstel van 1360 ; o0 nel duidelijkheid over
Contactpersoon 00100000 01010100 011U1uw - Ondergrondse infrastructuur incl. kabels, ~21100101 01110011 00100000 Bewoners kunnen online 3
. E 2101 00100000 01100010 01101( riolering, metro, funderingen en meer. 701110011 01111001 01110011 0* E:‘x;]ﬁ:’:’;‘ms D € 20 k i ‘. brainstormen over de inrichting . . v Z‘:;Z‘SI‘;Z‘\)/Z‘:’;S;?:;;"
19010 01100101 00100000 01 ' ’ ’ 0001 01101100 01101100 01*~ b van hun omgeving. )
2100 00100000 01100010 01101001 01101110 01100001 01110010 01111001 00100000 01101110 N** Ontwerp3 n 3. Uitvoering
‘ Systeem 200001101 00001010 00001101 00001010 01001001 01101110 00100000 011001042 Voorstel van @140 @ .~ @ Gemeente en bewoners kunnen L Sneller bij uitvoering door
@ 79 € 1 Ok .J. makkelijk ruimtelijke ideeén gebruik van één systeem
uitwisselen en kennis delen. door alle betrokkenen.

“21011000 110100164 de gemeente
Slimme koppeling met (geo)data. Rotterdam.
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SAFE Rotterdam 3D et i

0q0 0q0 DigitaleStad

o Wiheiminapier - o X 1
. i} De Politie Veiligheidsregio

Coalitie Safe 3D

| Kennis en kunde Samenwerking I

Constructief
Bouwkundig .
I Bouwfysica > l 8mnenruim(e> 370.000+ objecten

Brandveiligheid

Verkeersinformatie

< Buitenruimte | <Aann)routes

Routes en obstakels

Bluswaterpunten

Iy,

3D Digital twin

volledig 3D-veiligheidsmodel

Digitale Stad ondersteunt de veiligheid met
actuele werkelijkheid van de stad

-...----===>7 Betereaanrijroutes I Up-to-date real time informatie I
ico voorspellingen Betere samenwerking

I Vroegtijdig inzicht in de situatie ter plaatse ] I Efficiénter mensen redden ]

(; /LL —=
I Augmented realitytoepassmgenl 7.
3D ruimtelijk inzicht

Sneller ter plaatse

r
0

BRANDWEER

-
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¥ -

N
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A

Verbeterde beheersbaarheid van veiligheid




JZAEN
Bekijk de nieuwbouw
op de bouwlocatie o
alsof het er al staat

Visualisation new buildingplans with augmented reality

DigitaleStad

Op de nieuwbouwlocatie
1. scande QR-code
en download de app.

2. Bekijk de nieuwbouw
alsof het eral staat.
Bekijk de nieuwbouw
in miniatuur op elke
andere locatie.

AR
Illlllllllllil‘l
(1]

“mmmuunumm
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Thuis op de koffietafel




Regional cooperation ‘Borderless data landscape’ @'s@

DigitaleStad
€
® Een veerkrachtige, leefbare, slimme regio
Grenzeloos

Datalandschap
[
®
[ ]

Betrokken Burgers en Bedrijven

n
3

Natuur en Biodiversiteit
Duurzame Mobiliteit

Energie Transitie

Verduurzaming & Circulariteit

Digitalisering & Data




Generic, scalable, maintainable & FAIR datasources

[Bl] Rotterdam Heat Demand X 4+

< C  ® Nietbeveiligd | steinbeis-3dps. eu/lotteldam/Apps/Rotterdam/Rotterdam Cesium_Viewer.html

Color heat demand - ‘ = ’ p— e S — ’ * = —_ = i — = Q @
Display Build.ingParts L P i—— B S———w L Y = ID_0599100000671566
: : s T 6 ALKIS code 1
Display Monthly Chart T L s '—" ! = ] = g i April_Heating Demand 5218
_ - ' ‘ Attic Heating HEATED
August_Heating_Demand 0
Average Storey Height 3
Basement Heating NOT_HEATED

Basement ceiling height above 07
ground .

BuildingType 3333
December_Heating Demand 16007
Eaves/mean Height 1242
February Heating Demand 14227
Footprint area 958
GMLId ID_059910000067 1566
Gross volume 1453.2
Heated area 4448
N Heated volume 1390
-> ‘!Z‘, 3 Is Gross volume approximated? false
January_Heating_Demand 17365
July Heating_Demand 0
June_Heating_Demand 62

Heat-Demand [kWh/m?2. year]

ix

Jun 4 2020 @CESMD‘

10:16:38 UTC Upgradei fnr commercial uﬁ,{)ata attribution

4 I I » e Jun 4 2020 1‘2.0000 utc Jun 4 2020 1l6 00:00 UTC Jun 4 2020 ZIOZOOiOO uTC : Jun 5 2020 0]0 00:00 UTC . Jun 5 2020 0|4:00200 uTCc
| | L i

% Demo omgeving


http://steinbeis-3dps.eu/rotterdam/Apps/Rotterdam/Rotterdam_Cesium_Viewer.html

Advantages using the Urban Digital Twin concept

DigitaleStad

1. Gives ‘meaning’ to the OUP

g

2. Gives visualisation of current and historic state &

Wl

3. Offers common and shareble image as
startingpoint for cooperation

4. Basis for numerous applications and services
(i.e. scenario planning, Al)

5. Enhances the ecosystem way of thinking

6. Stimulates the use of generic, scalable and
maintainable datasources

7. Consistent user experience

8. Offers new possibilities for citizens participation
and empowerment

9. Stimulates economic innovation

D D =R




Current development ‘smart solutions’

S

Intelligence

Data(storage)
Communications

Sensors

Objects

L g
—‘

Single use purpose

‘Silo’ developments

Vendor lock-in

No interaction/communication between
applications

Several infrastructures

Exploding data management
Suboptimal gains and higher (societal)
costs

No re use of data (except through
connection with the ‘owner’)

Data collection and development
applications are connected to each other

DigitaleStad



Desired data architecture

Smart city

1

1
planner |
1

________________________________________________ Information
————————————————————————— demand

Wearables

P ||||

!' [nternal data i ; External data

Communications

Sensors

B |
1
1
1

1
1
Lamppost
1

Objects

DigitaleStad



Data architecture and Digital City program

DigitaleStad

Users
&
Applications

)

nU
platform
with ‘3D
Digital Twin™

Op ban

(v

=

Communications

B o
Sensors

sources

Objects

Governance Ownership Security

D D =R




Digital infrastructure: Open Urban Platform with Digital Twin

& Users

Applications and services layer

Al Companies
institutes P
Applications [~

Urban digital ecosystem Rotterdam

Moowmecec Inhabitants Data «

institutes sources

—




Open Urban Platform — design principles

DigitaleStad

users
&
applications

nen Urban
attorm

Pivotal Points of
Interoperability
(PPI's)




Access Services and Appl Zone
Domain Services
Client Apps JS, Python

HTTP, MQTT
Pivotal Points of Interoperability (PPI)
, .. WD SensorThingsAPI, WMS

i SQL, SPARQL  NosQL
Data Lakes Oracle Database LoD, ERD Data Zones
CityGML

OneM2M
PPI : csv, ...
LoRa, IP, 6LowPan

Minimal Interoperability Mechanisms (MIM’s):.
1. Pivotal Points of Interoperability (PPI’s)
2. Context information management

3. Privacy and security (IAM)

4. (Access to) Data storage

5. Geo functionality
6
7
8
9.
1

OPEN & AGILE SMART CITIES

Designing smart,

resilient cities for all

. Data conversion
. Open API strategy (& APl management)
. Data market place More information:

3D Digital Twin WWW.0ascities.org
0. (Governance structure & model) www.ruggedised.eu

D D =R



http://www.oascities.org/
http://www.ruggedised.eu/

OUP: architectural design & ‘metro lanes’ of user profiles

RS = ) Gemeente

| Rotterdam

User database
[Container : 6.9. AWS Cognito user pool]

Development OUP with DT:

A's 5uch, 1 onables us 10 bulld Lego blocks

PoC & prototype developped Innovative:

Procurement MVP finished; development started « Architectural principles

Soft launch: june 2023 (open —data- standaards key, software follows - PPI's & MIM’s)
End 2023: realisation concept-version MVP « Governance Board / Market Master

End 2024: MVP fully operational (guarding responsible commercial exploitation)

D D =R




Important lessons learned

DigitaleStad

1. Development digital infrastructure (with DT) is a
long term and iterative process

Think outside-in as well as inside-out

Think top-down as well as bottom-up
Demand-driven as well as supply-driven

a bk~ 0D

Seek for ‘the energy’, organize ‘coalition of the

willing’ over silos and sectors

6. Importance of generic, scalable and maintainable
data sources (FAIR-principles)

7. Data-driven means data must be able to flow: data

interoperabilty is key, software follows data

Create images/pictures/video’s/infographics etc.

Innovation is 25% technique/content and 75%

organisational and cultural change

10. Embrace uncertainty!

D D =R



Innovative product development within Digital City program

ﬁﬁ ﬁ\

DigitaleStad

A . .
A . . - Phase 4: extending and upscaling, / g Extendmg
Pilot project 3 organising structural maintainance/ £.2
g . New, innovative and gives direction e . MVP in structural maintainance I = |2 and
) . Aimed at ‘learning by doing’/gain knowledge o . Extend: larger area and more I'
Q. *  Cyclic-iterative (‘agile’) product development K functionalities/working processes . upscalin
cE) . Every phase closed with ‘go/no go’-moment _8 *  Upscaling: more/other users/interactior,s Operatlonal p g /
@) *  Pilot phase ends when MVP goes to phase 4 ‘extend = «  Ownership with ‘line’-organisation and
and upscaling’ (or when pilot is stopped) «  Exploitation- and _er_t.hQE.dﬁ){ﬁ!?Pment cokts?? maintained - /
------------------------------------ Functionality /
............................. product interactions
~~~~~~ .\\ § _ Ve
Phase 2; Prototype & ~ c @ _ -
«  Working product.iti'test environment 06\) = o
"""" . Q¢ S5
. “!Jse‘r wishes are known (UX) . ‘o\e 5 o
+ .~ Research questions answered \\\\0 & £
_2"Insight in what is needed for MVP . -\((\0' 25
“““““ *  Ownership shared/negotiable V'\\(\ £z
|dea/Test environment Indication: 50k =150k Reality/Implemented solution >
Phase 1: Proof of Concept -~ f—— .- .
+ | Technical feasablility . Fase 3: Minimal Viable Product (MVP)
* |Added \(g:}}l]e on content \,O“Q © . 1e“m'rﬁ'imal form of operational and maintained product
. Insight“l'n what is needed for a prototype ?(O _g e fitted in 1 (part of) working process
*  |Ownership with DC o ' (Temporary) maintainance organised
* |'lessons learned’ and recommendatighs Q. * Inight in what is needed for further implementation, extension and upscaling
. .]’r'ldication: 15k — 30k u5 *  Ownership with ‘line’-organisation, DC role of advisor
< CO“Cep ............. -I% * Indication: 250k — 500k (NOT for MVP OUP)
proo’i o o

=38 Time
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DigitaleStad

» Inhabitants: city - 656,000; metropolitan area — 2.2M (2022)
» Percentage youth (0-22 years): 26% (2020)

= Labourforce: 392,000 (2020)

Pialgim' o2l 2
-

* Almost 180 different natlgldlalltles

~r ey |L ,L"
~’1-. - g <

alﬁ i S % f"--*"‘"-r:hjf SN ok e e : ‘_
? tl‘@ﬁﬁherlaﬁﬂ’g & e o

&

Al HH i il
HESS

= Main econoﬁﬂc@éectors
® DIS'[I‘IbUtIOIF& storage

o Healthcare & weﬂhemg )__.
o Chemicals & refining™_ - : ‘
o Retail RN LT e S el
o Business services B P g
i B : nnnnﬂm.w,,‘k J “rrnmhﬂy,
= 56% of citizens feel connected to own nelghbo“lTthod (2020) | » |
. """*~l,_”.,ig
» 51,500 reported crimes a year (2021)
"i}ﬁ = &
. Femgﬁérd largest football club — Dutch chamj 3!



Videos and demos

e Digital City Rotterdam website

e Interview ENG

e Demofilm prototype OUP met DT (Ruggedised)

e PoC Cocreationin the digital city — tijd- en plaatsonafhankelijke participatie (demo)

e PoC SAFE 3D Rotterdam (vergroten veiligheid in de stad door betere info voor hulpdiensten -
demo van proof of concept)

e Rotterdam 3D city model (basis for Digital Twin)

e Enerqgy potential data (example generic, scalable and maintainable datasources)

Background information

e Erasmus Universiteit — Rotterdam School of Management — Urban Data Platforms
e NEN — Praktijkrichtlijnen Open Urban Platforms

e EU-project ESPRESSO

e EU-project RUGGEDISED

e Open & Agile Smart Cities (OASC)

D D =R



https://www.rotterdam.nl/wonen-leven/digitaal/
https://vimeo.com/402925838/52d4af8ce8
https://www.youtube.com/watch?v=0d9yHqJ2-e8
https://vimeo.com/522771424
https://vimeo.com/522828526
https://vimeo.com/522828526
http://www.3drotterdam.nl/
http://steinbeis-3dps.eu/rotterdam/Apps/Rotterdam/Rotterdam_Cesium_Viewer.html
https://discovery.rsm.nl/articles/436-digitally-managed-cities-of-the-future-how-close-are-we/
https://www.nen.nl/nieuws/smartcities/nederlandse-praktijkrichtlijn-open-urban-platforms-beschikbaar/
http://www.espresso-project.eu/
http://www.ruggedised.eu/
http://www.oascities.org/
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