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CITY OF THINGS - SMART CITY PROGRAM
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The keys to a smarter city
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You can’t design
a smart city alone.
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You can’t design
a smart city alone.

structural academic Antwerp,
imec collaboration capital of things

- Sensor technology - University Of Antwerp (IDLab) - University Of Antwerp
- Network technology - University Of Ghent (IDLab) «  Port Of Antwerp
- Data technology - University Of Brussels (SMIT) - City Of Antwerp

+ Living labs - University Of Leuven (CiTiP)
« Hardware prototyping

- Software prototyping ’ mec

« Business modelling




URBAN DIGITAL TWINS




DIGITALTWIN SEARCH EVOLUTION ON GOOGLE TRENDS
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URBAN DIGITAL TWINS

- . _
WIKIPEDIA Digital twin

e Eoee. Eacycloptaiia From Wikipedia, the free encyclopedia

Urban digital twin =>
the entity is a city

Main page
Contents

Mission:
. to improve decision making for city administrations and emergency
responders

. to allow citizens to understand the impact of decision in the city and
provide feedback
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SOME SEMANTIC ASSUMPTIONS

°  Built environment:“the human-made environment that provides the setting for human
activity , ranging in scale from buildings to cities and beyond.” (wikipedia)

° Domain:a view of reality through a certain data set, e.g. water quality, air quality, etc...

" Use case:a type of decision making, supported by BuDi, e.g. understanding the influence
of traffic on air quality

° Solution accelerator:a combination of a data source + a modelling component that
analyses the data, which can be YTT

Yesterday: historical
Today: realtime

Tomorrow:

* Predictive
* What-if
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OVERCOMING DECISION MAKING SILO’S

A city is an interconnected system where changes to one part very often have an impact
on other parts

People need decsions making tools that can foster and understanding across disciplines

Datasets that are locked-into disciplinary silo’s need to be opened up and interconnected
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THE SMART CITY OF TOMORROW

THE SMART CITY OF TODAY

Internet of Things

Artificial intelligence

Open data, context data and data standards

16
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URBAN DIGITAL TWIN PROTOTYPE

°  https://www.dropbox.com/s/fst7 | ur7ckkdn4b/Digtal Twin_2Min_Promo.mov?dI=0
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BUDI - BUILT ENVIRONMENT DIGITAL TWIN
APPLICATION AREAS
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BUDI - BUILT ENVIRONMENT DIGITAL TWIN — EXAMPLE DOMAINS
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BUDI - BUILT ENVIRONMENT DIGITAL TWIN - USE CASES
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MINIATURIZED COST-EFFECTIVE LIQUID SENSORS

lon-selective electrodes
104 M — | M range, 10% accuracy

Microfluidic
Reference electrode

World’s first long-term stable multi-sensor chip
pH, CI,, Na*, K*, Ca?*, NOjy-, DO, extension to other ions possible > Mg2*, NH,*

2 Integrated with temperature and conductivity: 5 — 100000 pS/cm



weyien

1|

~ Helmond «
== \ ~ Deur

WATER, VANDAAG EN MORGE.

‘umec p~vito = P B B



#80ne view on mqﬂpmodal flows in
tihe C|ty Quar e , '(<\/]FTKH'\1 \/m_lr;tif\

PROJECT: CITYFLOWS
LOCATION: ANTWERP
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AIR QUALITY

NO2

Nitrogen dioxide (NO2) is one of the
nitrogen oxides {NOx), a group of air

pollutants produced from combustion

processes. In urban outdoor al, the

presence of NOZ is mainly due to B cm
traffic. .

@ Nitrogen Dioxide
L1 EEE

¢ Settings 'S

Historical data
Qo 4
RrAnrhAL

Heatrnap

(O patagoints 3

Start dote

End date

11:38:15 - Recelved Live Data Point

“mec s




X

WARNING: B =
% FLOODING <
[}

"% L

IK '
" Flash Flogk

N 2 Hours
kﬂ' = — p— r_ F

\
’Pikn_ﬂg closed \ &\’"

\
Hgh fide T

Hzi0. @7 aTald S
~

RN —
WAL E—

Hl DI‘M

RANFALL / N

lou-up
ire brigad®

= =
s 3 ST

-~ PROJECT: FLOODING
~ _LOCATION: EKEREN, ANTWERP

Water levels ~~

%" Wind 3usfs 40 ~45" m ph ? b ot max!

: \ \ ‘\\.

S
=R

\

OF
THINGS

“mmec




FLASH FLOOD RISK
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1 1 Standards

BuDi broker Other platforms

1

|

Algo type | Algo type 2

Sensor type | Sensor type 2

Solution Solution
accelerator type | accelerator type 2

Solution accelerator Store

Algo type 3

Sensor type 3

Solution
accelerator type 3

Connecting European Facility (CEF
Context broker)

TM-Forum (Frontrunner smart cities)
ETSI-CIM (NGSI-LD)

FIWare (NGSI v2)

OGC (CityGML 3.0)



WHAT MAKES A GREAT BUDI?

Extensible

In terms of domains

In terms of solution accelerators
Interoperable

Can interact with loT systems of multiple vendors
® => Standards-based

Machine learning at its core

For predictive modelling in solution accelertors

For model validation & learning in solution accelerators
For cross-solution accelerator use cases

Great UX

For the end-user who wants to engage in decision making
For the administrator of data sources
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SOME R&D QUESTIONS WE'RE CURRENTLY WORKING ON

What would an ontological representation that allows the combination of various
solution accelerators into cross-domain use cases look like?

What is the best data economy business model that would support the integration of
solution accelerators from various partners in BuDi?
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MORE INFO

® Imec’s City of Things program: www.imeccityofthings.be/en
*  Duet H2020 project: www.digitalurbantwins.com

tanguy.coenen@imec.be
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