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Data is overal ....

Vuilcontainers
vulgraad sensoren

Data over ondergrondse
infrastructuur
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Data over positie van bussen
en energiegebruik

Persoonlijke
Sensoren voor slimme stoplichten (social media)

data
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Maar het datalandschap kent veel uitdagingen ....

Beperkte en

Vaak gesloten, /
wisselende

niet open s
in “silo’s” kwaliteit van data
Lock-in
Versnippering Governance is
veel losse lastig met
Initiatieven meerdere
stakeholders en
eigenaren
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Het open urban data platform

Een open urban data platform

* verbindt stakeholders via digitale
technologieén

e« combineert data bronnen en stromen
* tussen stedelijke systemen en infrastructuur
* van publieke en private stakeholders

* creéert waarde door data vindbaar en
toegankelijk te maken

* en door data te visualiseren in een 3d Digital
twin van de stad

« metals doel het creéren van waarde in
termen van triple bottom line:
people, planet and profit
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City Ecosystem of Data Providers,
Data Users and Services ___--="""~
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Al and
data-driven
solutions

Central
Intelligence

Connectivity

Data

Sensors

Open urban data platform

In field devices
loT sensors

Citizens as Sensors
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Digitale
werkelijkheid

Open urban
C > data platform

Sociale
werkelukheld

Fysieke
werkelijkheid



Open urban data platform ecosysteem

Data- &
end Users

Al and
data driven
solutions

Data

Data
Sources/
owners

Organizations

Public

@
Citizens & communities m [ Academia

Private
organizations

Citizen

Participation
Apps

Mobility Energy Tourism
Apps Apps Apps
Private organizations / Startups & Scale-ups
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Data marketplace 1

Al & analytics

2D/3D Geospatial Visualizatio ity Digital Twin

Open Urban Data Platform

connectors
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Data Private

aggregators

administration
data

[ Infrastructure: smart objects / sensors ]
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organizations

Public Citizens &

Organizations

Private
organizations

communities

research
data

Academia
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Cloud Infrastructure

B

caross platform )
interoperability

Open Urban
Data Platform

data spaces/
open
data sets

Legend
Use cases / Digital
Services infrastructure  Stakeholders
Public
etz organizations
Private
Open urban

organizations

data platform artups/sca !
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Apps & Smart objects Citizens &
Services and sensors communities




City Digital TWin /@ Erasmus Centre for

3D Digital Twin biedt een gemeenschappelijk
beeld op de huidige fysieke werkelijkheid van
de stad, beschreven met behulp van data

Real time & oF ‘
Dlgltal TWln (sensor) aﬁg /. % ;:i i

g —

hoogste_bouwlaag 12
aantalBouwlagen : 16
deviation
# gebouwnu
statusOmschr
4 typeOmschr in
y yearOfConstruction
Address.Country = N¢
Address.Postal
Address.City

Objecten

Inzicht (patronen) in de tijd

Data Analytics
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Hoe ver is Europa ? Data Analytics

e
Representative sample of 80 cities in Europe, with in total 105 respondents.
The study was executed in the period November 6, 2019 until January 10, 2020.
85 percent of the respondents were partner in one of the EU SCC projects, funded by the European Commission

E
EEE Exploring & Planning for Urban Data Platform (44%)

Alexandroupolis Evora Porto

Alkmaar Genth Rennes

Amsterdam Gothenburg Reykjavik Al
Bassano del grappa Graz Riga

Berlin Kerava Santa Cruz de Tenerife

Budapest Leon Skellefte&

Cluj-Napoca Maia Suceava

Derry Manchester Smolyan

Eskisehir Oostende The Hague

Essen Parma Umea 9

Building & Implementing Urban Data Platform (25%)

Alba lulia Maribor Stuttgart

Bilbao Nottingham Trento

Bordeaux Dailniags Tampere

Bristol Firenze 1
Groningen S tin Glasgow

Lublin Santander

Linkdping Stavanger
HHHE Operational Urban Data Platfor

Albacete Lisboa San Sebastian

Barcelona London Sonderborg

Brno Lyon Stockholm

Cologne Matosinhos Tartu

Copenhagen Milan Utrecht

Grenoble Munich Valenica

Hamburg Nantes Vienna

Helsinki Oulu Warsaw



Beoogde doelen van Open Urban Data Platforms ©)samiacaeter

N = 80, Frequency distribution

Citizen Engagde
Environmental sustainability = 3,52.
Resiliency of the city = 3;17@)
Democracy = 3,03@)
Public Safety = 2,;83¢@)
Guarantee inclusion and diversity = 2,82@)
Liveabilit = 2,65 )
Y ‘ Environmental
Reduce inequality = 2,65@)
Public Health = 2,56
‘ Social
To fight poverty = 2,41
1 2 3 4 5
Not at all important Slightly important Moderately important Very important 2“-{“"-9

Source: 2019 study by EUR on UDP among 80 cities in Europe



Toepassingsgebieden van open urban platforms ©)samiacaeter
|

N = 49. Mobility & Logistics is the dominant data sources and data users followed by Built environment and Energy

obility & logistic

Built environment

q |

Energy
Sport, Leisure, Culture & Tourism
Water & waste water management .
Education & Skills 5
Waste management
Public safety, Security and Emergency responses
Economic Development 3| )
Social Benefits i
Human service ( e.g. permits)
Other

Health(care) 0|

0 5 10 15 20 25 30 35 40 45 50

|
Telecommunications o ‘

m Data User m Data Provider

10 /6ze~fw~9

Source: 2019 study by EUR on UDP among 80 cities in Europe



Rotterdam Digitale Stad (© iyt
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Open Urban Platform

I Omgevingsvergunningtraject I
g, [ Energiepotentieberekening |
: L 2 1
Ao
", e . ¥ | | Bouwplannen op locatie met AR |
\ [ e u u
Verkeersintensiteit i e
Kennistrajecten P f— I I
°. (T ! =
Vulgraadsensoren i1 ] e _ _I"‘:l
Realtime aanwezigheid ef] b
Energie-management \
I Plaats- en tijdonafhankelijke inspraak

11 % Gemeente Rotterdam



Rotterdam Digitale Stad voorbeelden ©)pamasaueor

Omgevingswet:
* Plaats- en tijJdonafhankelijke burgerparticipatie
* Automatiseren Omgevingsvergunningtraject

* Visualiseren omgevingsplannen: bouwvolume

Slimmer energiemanagement
(RUGGEDISED)

Visualiseren
bouwplannen
(op locatie)
m.b.v. AR

N i

el

Digital Twin van de buitenruimte

El © 1 hier omte zoeken
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https://3drotterdam.nl/ruggedised/#/legend

Voorbeelden Rotterdam: energietransitie © Data Analytics

[Bl] Rotterdam Heat Demand X 4+
q _ Gemeente Rotterdam
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ALKIS code 1
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 12.42
February Heating Demand 14227
Footprint area 95.8
GMLId ID_059910000067 1566
Gross volume 1453.2
Heated area 4448
Heated volume 1390
Is Gross volume approximated? false

January Heating Demand 17365
July Heating Demand 0
June_Heating Demand 62

Heat-Demand [kWh/m?.year]
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Voorbeelden Rotterdam: augmented reality @S;i";“;ﬁ;’@?{;’;

Digitale (augmented) werkelijkheid

Fysieke (geplande) werkelijkheid

q{ Gemeente Rotterdam
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Voorbeelden Rotterdam: burgerparticipatie © Data Analytics

mooie foevoeging Zin.

¥ |m Q=) e
( ) varmewners o1 P € 15k
Kies objecten ut de Rotierdamse Stij Sibllotheek. en de gemeente. R

% Dit is een aanrijroute
voor hulpdiensten:
hier mag je voor onze
veilighesd niets plaatsen.

Deze afvalbak kan wel
op een andere plek.

§ MH% o I €20k
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Maak hservoor een melding op
de pagna Zelfbeheer Groen
op onze website

% Boom op deze plek is
niet mogelgk Lv.m.

ﬁ Bewoners kunnen Gemeente en bewaners
over de Infichiing nimtedjke ideeén
van hun omgeving. \-’i ubwisselen en kennis delen.
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Wat zijn de drivers en barriéres voor adoptie en gebruik? © Data Analytics

Mean Overall

rust among the involved partners
Triple helix collaboration

Open data standards & Protocols
mosees, Grants
Citizens’ actions and involvement
Private sector drive

Business Case

Political commitment / sponsorship
SEItOIT ol al o Soeal issues

Digital literacy of end use
Data ethics and societal concerns
Privacy legislation
Procurement legislation
Cyber security risks
Legislation

Contractual complexities

-2 -1 0 1 2

restricts somewhat neutral slightly accelerates
restricts accelerates /6;a{m.9

16 Source: 2019 study by EUR on UDP among 80 cities in Europe
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Blik op (nabije) toekomst:

Meer geavanceere toepassingen m.b.v. Artificial Intelligence

Data- &
end Users

Al and
data driven
solutions

Data

Data
Sources/

Owners «

Organizations
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organizations
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Cloud Infrastructure

cross platform k B
interoperability
Open Urban
Data Platform

data spaces/
open
data sets

Legend
Use cases / Digital
Services infrastructure  Stakeholders
Public
marketplace organizations
Private
Open urban organlzatlons
data platform e_ups
Data (sets) Academia
Apps & Smart objects Citizens & Z‘l'1 w \9
Services and sensors communities




Meer geavanceerde toepassingen m.b.v. Artificial Intelligence © Data Analytics

0o 9
Personalized @@383

Health = Genetics + Lifestyle + Environment
health

DOC (
g

Health = Risk + Behaviour + Exposure
Hyper- =
Personalization Recognition

Road condition

anomaly detection 3 _ Citizen
for maintenance \ Patterns & Th Conversation| sentiment
S : e Seven
purpose Anomalies &Human analysis

Patterns Interaction

Autonomous
Systems

- Goal-Driven

Systems ' , ~ Renewable Energy
-' - predictions and
Grid balancing
Autonomous
Vehicles

Resource optimization /6_2 fians
18 Source:https://www.cognilytica.com/2019/04/04/the-seven-patterns-of-ai/ based on learnlng



https://www.cognilytica.com/2019/04/04/the-seven-patterns-of-ai/
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Passion provides purpose,
but data drives decisions

Andy Dunn
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http://www.rsm.nl/data
http://www.centre4data.nl/
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Contact

/@ Erasmus Centre for
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Dr. Marcel van Oosterhout
Associate executive director Erasmus Centre for Data Analytics
Rotterdam School of Management, Erasmus University Rotterdam

Email: moosterhout@rsm.nl
Web: www.eur.nl/data

Dr. Haydee Sheombar

Researcher
Rotterdam School of Management, Erasmus University Rotterdam

Email: Sheombar@rsm.nl

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant

. :* agreement No 731198. The sole responsibility for the content of this document lies with the Ruggedised project and does n
Mk necessarily reflect the opinion of the European Union. 2*/“*9
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Waarde van data analyse & gebruik van Al

Analytics -

Human Intervention -

Descriptive
What happened?

Diagnostic )
Why did it happen? . 4..4: ot
p Recommendation

Predictive
How likely is x to happen?

Decision Support
Prescriptive

What is the optimal action?

Decision Automation

y

Bron: gebaseerd op Gartner & https://www.sv-europe.com/blog/10-reasons-organisation-ready-prescriptive-analytics/
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Geschiedenis

ﬁ Huidig
Real-time
werkelijkheid

Toekomst Waarde
Complexiteit

At



