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INTRODUCTION

* Goal : share learnings/outcome from open smart city research and activities

= 3-part series on Open Smart Cities :
= Connecting, storing and publishing sensor data

* Publishing and using sensor data as linked open data
= THIS workshop

=  What will we do ?

= Imec CityOfThings & VLOCA : Flanders is not alone on open smart city (architecture)
exploration : overview internationally (IMEC-EDIT)

= |mec CityOfThings Antwerp Smart Zone : Some learnings from living lab Air Quality
measurements in the Antwerp Smart Zone (IMEC-NL)

= VLAIO CityOfThings 2019 : Some learnings from DataBroker, MoDI and ANPR) (IMEC-IDLAB

-
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MINDMAP — INTERNATIONAL INITIATIVES / ALIGNED ORGS
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Mission 2030 : )

Make cities
inclusive, safe,
resilient,
sustainable. )

e career and business opportunities
¢ Safe and affordable housing
* Building resilient societies and economics
By investing in
e Public transport
*  Green public spaces
* Improving urban planning and management
In participatory and inclusive ways
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SUSTAl NABLE “Addressing the needs of the present without

compromising the ability of future generations to meet
their own needs - long lasting®

PEOPLE
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technology
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Can smart cities
contribute to /

leverage SDGI | ?

_"_,-'l r;‘l;

[“dv’“ OpenNorth ]

Smart cities in the common sense of the term and as per their current manifestations
are| “[technologically] instrumented and networked [cities], ] [with] systems [that are]
interlinked and integrated, and [where] vast (lroves of big urban dala] are being
generated [by sensors] and [used fo manage and control urban life in real-time™) Public
administrators and elected officials invest in smart city technologies and data analytical
systems to inform how to innovatively, economically, efficiently and objectively run and
manage the cities they govern. Predominantly, a smart city is about quantifying and
managing infrastructure, mobility, business and online government services and a focus
oriented toward technological solutionism.
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CUTTING-EDGE
TECHNOLOGY

“Highly-advanced, innovative, pioneering®
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CONSTRUCTING A SUSTAINABLE SMART CITY FROM SCRATCH
USING C-E-T?

Date: 2003-2020 Intended population: 500.000 (with 300,000 — 400,000 commuters)
{1111 BIETE ) ) -
Estimated cost: USD $40 Sattelite : 25 miles of Seoul

- billion_ Size: >100 square kilometers
| (RS = R R TR ] T P T
. Il How : built by architects and technologists, based on “success

L ingredients”

Focus on smart public services : Traffic safety, crime

E prevention, environmental protection, disaster handling, ...

Builds on principles of New Urbanism, Smart Growth, Transit Oriented
Development, Green Growth

"
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NO MAGIC ALL-INCLUSIVE FORMULA

South Korea's ‘Smart City’ Songdo: not quite smart enough?  than expected

Takes longer th '  one crtic | :ultural fabric
-ycle racks are empty”

Mobility : not yet

“Everything is ex| &

l.!? age per month
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Alphabet's Sidewalk Labs shuts down Toronto
smart city project

- B o
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Define Open

Smart cities

[«’1 Zaps OpenNorth }

and the privaté sector

afranted in an
mE |
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es wnen W
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infrastructure, and knowledge.

|ﬁ Goyernance injan Open Smart City is gthical. accountable, anc
transpareni. These principles apply to ine gavernance ol social and
technical platiorms  which nclude  data.  algonthms,  skils,

puipgse. can be repog 3
adhere 10 gpen standards

3. An Open Smart City uses data and technokgies

WI%HN
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| alway-i; the solution 1
there always quick fix
long term, social, organizalior

ol

N
2, r_ﬁ‘ OpenNorth

Define Open

Smart cities
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= INFRATECH = technology-enabled infrastructure for Smarter Cities

= For smart, greener cities / connected transport systems / carbon-neutral construction / faster
responses to pandemics / ...
= BUT it is complex and needs that :
= Governments need to take the lead for Infratech to flourish
= Should invest and encourage technology integration through cross-sectoral solutions
= Adapt to evolving technologies and risks
= Flexible guidelines, Data protection, environmental standards, ...
= Put data at the centre of policy
* Foster data sharing and interoperability
= Use a broad range of policy levers
= PPP, new public organizations, training programs, ...

= Attract private capital

S e T MEC . vito [EESES. NSMIT IDlab 5 cwag
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COOCK | OPEN STAD ___EIP-SCC, ESPRESSO, SYNCHRONICITY, ...

H2020 ESPRESSO

e Smart city strategy

*  City maturity models
" * Growth map tool

e Stakeholder mapping
» Standardization

¢ Recommendations

\ EIP-SCC DIN SPEC 9I357/
4 ) Reference Architecture Model

H2020 Synchronicity
* Reference architecture for loT-Enables Smart Cities Open Urban Platform

* Large-scale market validation of the OASC MIM approach,
49 pilot deployments in |8 cities in Europe
* Catalogue of scalable loT and Al-enabled services

- J

European Innovation Partnership on
Smart Cities and Communities
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COOCK | OPEN STAD S ETSI/ CEF/AIOTI/ .. 5

AIOTI Cﬂ ﬂ n .
/ \ llgr:llhrlrlg Elack:hain [ERSH quI;!'qr] (1]
Focusing on loT (sensors) n n a G

ol eSigaature R Public Open Data

e Data sharing and integration must be
supported by standards (e.g. SAREENGSI- | | AR

LD....) \ v o ./

* Resilient cities must bridge the gap between

loT and public safety ETSI-CIM
« Al must be ethical and take into account 4 N\
social impact
e Urban planning will determine how cities will e.g. NGSI-LD specification for CEF context
evolve, e.g. using data-driven Digital Twins broker
BomE i v T IMEC A vito [ESESE. NSMIT IDlab & 99048
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= Launched by the European Commission as a movement to
= Share experiences among cities

*  Work with standard-based, interoperable and reusable solutions, focusing on aggregated material from
Fiware, EIP-SCC, ESPRESSO, Synchronicity, OASC, CEF, ...

= The main principles of the declaration are :
= Citizen-centrix approach
» City-led approach at EU level
= City as citizen-driven and open innocation ecosystem
* Ethical and socially responsible access, use, sharing and management of data
= Technologies as key enablers

* Interoperable digital platforms based on open standards and technical specifications, APIs and shared
data models

Work Programme 2021-2022

mEEEh @ e LMEC =~ vito [ElEEEc=. NSMIT IDlab o X
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The European Commission = through the Smart Cities and Communities European Interoperability Framework {EIR45CC)
- 2ims 1o support local administrations and other actors with challenges tha relate o providing Interpperability services
to citizens and businesses, The Framework Intends to support primarily local administrations and, in particular, local
policy makers, This work in progress is jointly managed by DG DIGIT as pant of the (547 Prograneme (20016-2020), and by
DG CONMELT in the framewnek of the Liviog ey movement.

o kel g M meTpeir plndint g 0 v gl e s e et 0 noes gl [sessiwiamat ey - A SR L

Legal
Interoperability

Organisational
Interoperability

Semantic
Interoperability

BIUBLISADS BIIAIIS I]|GN
paeabayug
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Technical Bodies * CEN/TC 4565

g Europaon Committes for Stondandization

TECHHICAL BODIES J STAHDARDS EVOLUTION AND FORECAST J SEARCH STANDARDS

CEN/TC 445 - Sustainable Cities and Communities

General Work programme Published Standards

.AGORIA

AL TR A

De 4 belangrijkste uitdagingen van deze commissie zijn:

*Aandacht voor de behoeften van steden, burgers en lokale overheden
*Afstemming op het relevante beleidskader

*Afstemming op de lopende normalisatieactiviteiten

*Integratie van aspecten met betrekking tot duurzaamheid en veerkracht
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There are three reasons why we need GALA-X:

1. Data sovereignty. Existing cloud offerings are currently dominated by non-European -
providers, that are able to rapidly scale their infrastructure, and that hald significant GAIA-K
rarket power and large amounts of capital. At the same time, we are seeing growing
internationat tensions and trade conflicts across the globe. Europe needs to ensure that it
can establish and maintain digital sovereignty permanently,

2. Data availability: We need a trustworthy, secure and transparent data infrastructure that
can be used to exchange and process data. This is the only way we can use the economies
of scale created by the availability of large data sets in Europe.

3. Innovation: We need a digital ecosystem that allows for the development of innovative
products and helps European companies and business models scale up and be globally

competitive. GAIA-X provides the basis for this.
= 1B, 'What does the architecture look like?

GALA-X b5 a federated data Infrastructure. Each node of the infragtructure forms an independant unit and
caf ba clearly identibod and classified by the decentrally administered self-description. A soltwaie
repositary provides components that must or can be used by all providess, depending on their
eategodlsation. The cormpanents can be provided interoperably across multiple naded, The necessary
interfaces, services and products should be harmonized by standards and be sasily identified and used in
acentral repositney for all partbcipants,
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INTERNATIONAL DATA
SPACES ASSOCIATION

COOCK | OPEN STAD
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INTERNATIONAL DATA
SPACES

COOCK | OPEN STAD

INTERMATIONAL DATA
SPALES

Donia nhdrieg in a

Data Space

= =
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Welkom bij de Vlaamse Open City Architectuur (VLOCA) Kennishub

Englah afmaking 7

wat wil VLOCA bereiken ¥
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OPEN & AGILE SMART CITIES
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OGC, ITU, IETF ONEM2M,; ...
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ﬁﬁssion ? \

National Urban Digital Mission

Create a shared digital infrastructure for urban / \

India, working across the three pillars of IUDX Why !

people, process and platform to provide

holistic support to cities and towns, with * High-Quality data is not available
citizen-centric and ecosystem-driven approach * Finding Pertinent Data (catalogue...)

to urban governance and service delivery. * Understanding the Data (semantics)

\ / e Privacy and security policies for data sharing
e Cybersecurity

e Data privacy

e Data consent

e Data leakage

. /
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DA PRBAN DATA EXCHANGE

[:E: IUDX}

Nhat ?

\_

A data space built around IUDX
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\ Figure 4-1: High Leve! Archifecture of the Data Exchange Framawork /
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INDIA LPFRBAM BATA EXCHANGE

April "0 March'21 March'22 March'23 Beyond

I-"I
[-z-IUDX}

[ ] [ ] [ ]
DX Platferm Deployment
10 Citips 20 Cithes 25 Clims 1000+ Citas
DX 2.0, Dashboards U0 3.0, Tools, , napkytics. Opansource Foumndaton
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MDA LPRBAN ATA EII:HAWE}

ﬁurﬂ? ‘Current Deployment

\_

« IUDX deployed in cities of Pune, Varanasi and Surat

» Surat
+ Bus Transit Data, AFCS data, SWM data etc.
+ Mobility Use Case

* Pune
« AQM sensor data, Flood sensor data, Weather data
* Flood prediction use case

« Varanasi

+ Solid Waste Management data, AQM sensor data, Crowd-source issue reporting
data

» Deployment in additional 6 cities by March 2021

~

/
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DA PRBAN DATA EXCHANGE
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3%21UDX]

ﬁﬁncipuesz ‘Design Principles \
- Open APIs and data models
- Consent Driven
= Allows sharing of data only if an explicit consent is provided by the data provider
- Secure by design
. ?m.r‘igfj considerations are part of the design nght from the start and all the best practices are

« Minimalistic

« Dpen source
* Uses leading tools, technologies from the open-source industry
+ Cloud deployable
« Designed for cloud deployment and utilize the state-of-the-art cloud infrastructure

+ Scalable and Elastic by design
= Upfront considerations for scalable and elastic designs for all the software components

* Service oriented

W G veew T UMEC . vito [EEREES. NSMIT IDlab 5 @@
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,
WHO ? Japan : Cross-Ministerial Strategic Innovation Promotion Program
(updates 2020)
\
( Domain ?
* Big-data and Al enabled Cyberspace techno
e Smart City Architecture Development
\° Smart City Architecture Design and Promotion
M
g 4 Service O o
 GOAL ) (I o e =
* Become the leading nation of Smart City 3 B
through efficient development in many regions. T ey ach
* Society 5.0 : human-centered that balances - h;” ' ﬁ\h o
economic advancement with the resolution of
social problems by a system that highly k

\ integrates cyber and physical spaces. /

é\“’
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|

ﬁOPE ? Society 5.0 reference architecture\
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Cabinet Office

Fundamentals problems to solve !

Issues for the realization of
Smart City in Japan

Uniguely individualized system causes difficulty
in horizontal development to other regions

2) Active ullﬂ:llhnnfdllu between
different fields

Independent data unique to each field causes
difficulty for services across different fields

System has Ilmitad extenslbﬂltgr to enable
continuous improverment of services

G i e
o s s
e = o= i= =y, 8

Characteristics of City OS

Mechanism to enable service federation
within and between the cities and horizontal
development of the products of each city's
efforts

Mechanism to broker and federate various
data within and outside the region

Mechanism to ease the extension of City OS
as the utilized functions and architecture get
updated

i"ﬁ‘}:ﬁ ﬂ"f Viaandaren L‘I‘“Et f vltﬂ

St airiible Frees gy,
h‘im
e ey r:' Arhapm

[LL1]

a—
[
URINMERETY

WSMIT [DLab

|--;_.ﬂ



“Cannect: interaperability™

Mgnage persboes |appbe gons s msuen.
el unse miforirxaon mir o dals & sereices.

Components and characteristics of City OS5
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ﬁser Experience ! \

4.l

Cabinet Office

@Ymg Coenpanents and characleriies of City 05
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Cabinet Office

Use cases ! Interop ecosystem !
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SUMMARY — LESSONS LEARNED
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SUMMARY — NETWORKED INITIATIVES
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