


Fair 
= based on common

Principles & Guidelines?



Key message

What needs a city to 
become ‘fair open and 
smart’?

• some ‘rules of engagement’ 
• an open shared platform to capture and 

store ‘raw’ (IoT) data and events in 
context, using standard APIs and 
(meta) data models

• some data analysis/intelligence to 
transfer ‘raw’ data into added value 
information, 

• a market place to exchange data, 
intelligence, applications and services 
for all interested parties, to create and 
share (also justified financial) benefits





AiREAS Smart lighting

Citybeacons Stratumseind 2.0





Rules to improve 
quality of life
 IoT sensors are everywhere => 

safeguard public interest
 Stimulate economic development & 

eco-systems

 Frame to support existing organic 
approach 

 Futureproof: prepare to change

Open
data

IoT
CharterDigital

Cities
Agenda



European+ Common Principles

• On top of ‘our’ Open Data principles, IoT Charter and 4 main Principles 
Digital Cities Agenda

• In SynchroniCity a' comparative principles research’ between the 
participating cities: Antwerp (ANT), Eindhoven (EIN), Helsinki (HEL), 
Manchester (MAN), Porto (POR), Santander (SAN), and Carouge (CAR) 
versus the ‘comprehensive list compiled by New York City (NYC)’.

• For IoT infrastructure principles is compared: Privacy, Data management, 
Openness of standards and interfaces,  Infrastructure,  Architecture,  
Security, Social responsibility as well as Operation and sustainability

• For Open Data is compared: public data ownership, release management 
of open data, Information about data formats, metadata and open data 
catalogues, Recommended data licenses, how exploitation of open data 
by third parties is encouraged as well as How users of open data can 
provide feedback on the data to the city authorities.

• See D1.3 Guidelines for SynchroniCity architecture 



Data management example



Open  
= Quadruple Helix  

& other ecosystems?



Market
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Citizens
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Eindhoven

Knowledge
institutes

Together, 
we improve 
quality of life



Citizens

Governments

Knowledge
institutes

Market
parties

Local
Ecosystem



Market
parties

Citizens

Governments

Knowledge
institutes

Regional
Ecosystem



Market
parties

Citizens

Governments

Knowledge
institutes

National
Ecosystem



Market
parties

Citizens

Governments

Knowledge
institutes

European
Ecosystem



Knowledge
Sharing

• OASC 
• European network

organizations
• EU H2020 projecten
• NL Digital City 

Agenda, VNG, 
Brainport region

• Living labs



Open
= MIM’s SynchroniCity project
Architecture framework and 
MIMs!



IoT Large Scale Pilot for Smart Cities

Martin Brynskov, Coordinator
—

Chair, Open & Agile Smart Cities (OASC)
Director, AU Smart Cities, Aarhus University
Coordinator, Danish Smart Cities Network

Expert, Danish Standards SSCC mirror committee

“Apologies for the mad scientist pose”



5 IoT Large Scale Pilots (104 m€)

• Smart Cities = “SynchroniCity”*

• Automotive = “Autopilot”*

• Assisted living = “ActiveAge”*

• Wearables/safety = “Monica”*

• Agro = “Internet of Food & Farming”(*)

+ 2 CSAs (tech + co-creation)

* = smart cities-related



Deliver a market 
for IoT-enabled 
urban services 
for Europe and 
beyond
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A robust model for 
standards-based 
innovation and 
procurement of
IoT-enabled services 
across domains
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Common Technical Ground

1. OASC neutral branding (based on standards and consensus 
specifications)

2. OASC Minimal Interoperability Mechanisms (MIMs)
• Context Information Management
• Common data models
• Ecosystem Transaction Management (marketplaces)

3. SynchroniCity reference implementation (standards-based)
4. SynchroniCity cloud hosting (option)
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SynchroniCity Architecture



2. Platform from ‘raw’ 
IoT/sensor and/or user 
historical data to storage 
management 
3. in standard formats and 
in context

4. Urban Platform from 
‘raw’ data to value added 
information

5. The EU Digital Single market:
Market place where ‘raw’ data, 
(added value) information, 
applications and services are 
available for all parties

6. Services and 
applications that deliver 
the ‘real’ added value…

0. IoT/sensor/verticals
‘own/dedicated’ 

formats and protocols

1. Network connections 
+ ‘translation office’

…to all interested 
Quadruple Helix parties

7. Security, Privacy and 
Governance

8. Monitoring and Platform 
management 



Interoperability Mechanisms
Interoperability Point Description Specification document Related Standards 

[and Baselines]

Context Management 
API

This API allow to access to real-time context 
information from the different cities.

Reference Architecture for IoT Enabled 
Smart Cities (D2.1)

ETSI NGSI-LD prelim 
API, OMA NGSI, ITU-T 
SG20*/FG-DPM*

Shared data models

Guidelines and catalogue of common data 
models in different verticals to enable 
interoperability for applications and systems 
among different cities 

Guidelines for the definition of OASC 
Shared Data Models (D2.2)

Catalogue of OASC Shared Data 
Models for Smart City domains 
(D2.3)

[SynchroniCity RZ + 
partner data models]

Ecosystem
Transaction
Management
(“Marketplace”) API

It exposes functionalities such as catalog 
management, ordering management, revenue 
management, SLA, license management etc.

Basic Data Marketplace Enablers
(D2.4) 

Guidelines for the integration of IoT 
devices in OASC compliant platforms 
(D2.6)

[TM Forum API]

Security API
API to register and authenticate user and 
applications in order to access to the 
SynchroniCity-enabled services. 

Reference Architecture for IoT Enabled 
Smart Cities (D2.1)

OAUTH2

Data Storage API
This API allows to access to historical data and 
open data of the reference zones.

Reference Architecture for IoT Enabled 
Smart Cities (D2.1)

ETSI NGSI-LD,
DCAT-AP [CKAN]



'Tech User Experience’
 a holistic view of the SynchroniCity products as presented, 

in a more structured way
 check that it actually does what it says it does, 

and as documented.. .

1. API documentation, Martino Maggio Ingegneria Informatica SPA, IT

2. Docker platform components, Thomas Gilbert, Alexandra Instituttet, DK

3. SynchroniCity/OASC (meta) data models, Jose Manuel Cantera Fonseca, FIWARE, D

4. SynchroniCity IoT Data Marketplace, Alex Gluhak, Digital Catapult, UK

5. SynchroniCity Baseline Services, Jose Gato Luis, Atos Research & Innovation, ES



USPs
• A common technical ground in architecture framework model 

based on minimal interoperability and city needs
• Choice, flexibility, efficiency, value-for-money, independence, 

economic development 
• Agile and scaled development/deployment; open sources, APIs 

and community with clear documentation and processes 
• Standards-based innovation and procurement across domains
• Reduced risk, increased investments, innovation path from R&I 

to implementation (AI, 5G, edge, …)
• Validation by SME/pilot implementation vs. committee
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Fair 
= What’s in I(o)T for QoL?



Quality of Life?









The  Atomic Service is a 
good opportunity to test the 
SynchroniCity framework 
and OASC principles. It 
could be easily replicated, 
accelerating new 
developments, in many 
cities which provides and 
implement these principles.



Atomic Services Basics

City 
Agnostic

Replicable Easy 
Deployment

Some described and incubated Atomic Services:
• Traffic Flow Estimator, Smart City Dashboard and Time series  

visualizations and  Route Calculation
• OpenTripPlanner (based on Siri2gtfsrt and Ngsi2gtfsrt), Pelias (Geocoding 

and Reverse Geocoding Service), Mobility and Route Visualization plus 
Date/time filter function







Open & Fair
= Everyone can join to scale out! 



Scaling up 51 
IoT Solutions 
for 130 Smart 
Cities & 
Communities



20 cities piloting innovative services



10  20  130

A Global Market for IoT-enabled 
Urban Services



(€ 25.8 billion) (€ 52.7 billion) (€ 13.5 billion)



Share knowledge, co-create, 
collaborate and with open APIs, 
micro services and applications. 
And an real self-managed data 
and market place will arise and 
stay!

Not become just yet another 
smart dick. Do not re-invent the 
wheel, adhere to our motto:
Digital Innovation =
City Knowledge Sharing!



Thanks for 
your attention Rick Schager UK.vcf



BACK-UP SLIDES
Can one do it agile?





NoiseAbility: what’s it about?

• NoiseAbility: AI driven, predictive city noise management tool 

• Augments real noise data with the application of citizen ‘noise personas’ to 

determine the acceptability of noise in the city.

• The Noise data service will demonstrate how real noise can be modelled and 

augmented and will be able to be applied to other parts of the city where noise 

monitoring is limited.

‘To demonstrate that cities can holistically incorporate noise measurement 
into cities’ management of urban spaces for improving liveability, using 
IoT at the heart of citizen-centric engagement with noise; and with 
intelligent data at the core of city-based multilayered responses.’

SENSED SOUND 
& FREQUENCY

CITIZEN 
PERCEPTION 
DATA POINTS

ALGORITHMS
SYNC CITY 

API 
FRAMEWORK

USMART 
NOISEABILITY 
PREDICTIVE 

TOOL



Agile SoW for IoT week

“some problems 
regarding the 
technical progress 
of the pilot” 

3rd June 19th June



EIN Munisense IoT devices

Source: EIN Munisense dashboard



EIN Munisense API, swagger & 
example tertiary frequency bands



Noise level observed + 
(meta) data models

Source: Bilbao-NoiseLevelObsered-TEST-based data model:



Noise levels available +



MyCity (EIN) Platform

• Something magic to get (= pull) the agreed data 
set(s) from Munisence devices with the Munisense 
API

• Translate Munisense data sample to Bilbao Noise 
Level Observed enhanced data model

• Create an endpoint for consumers to get (pull) this 
standard data sets, similar to other data sets in the 
SynchroniCity market place.



MyCity (EIN) API ENLO

ID Description/location
506 Strijp-S [051] Torenallee 26-40
504 Strijp-S [053] Philitelaan 61
396 Strijp-S [068] Steenstraat
344 Strijp-S [099] Kastanjelaan thv nr37
343 Strijp-S [108] Glaslaan thv nr5
345 Strijp-S [111] Philitelaan
393 Strijp-S [np2-30] Station Beukenlaan
499 Strijp-S [np2-43] Philitelaan 212



4. SynchroniCity IoT Data Marketplace
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