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Smarter cities through data,
loT and machine learning
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What i1s Forum Virium
Helsinki?

* Aninnovation unit established in 2005, which develops
urban solutions of the future

* These encompass smart mobility, robotics, artificial
intelligence, data and the Internet of Things

« A non-profit limited liability company fully owned by the
City of Helsinki

*  Employs 35 top experts

« The unit operations are funded by the City of Helsinki
and different EU projects with about EUR 5 million a year
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What does Forum Virium
VI

Helsinki do?
'V
*  Smart city projects in Finland and EU countries
AAD

Collaboration with companies, the scientific community
and residents

« Digitalization of the City of Helsinki

Our achievements:

I * V
We made Helsinki data open to the public
= We turned Kalasatama into a smart city district
® o = Next we will bring robot buses onto the city’s streets
I * V
A"AE
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Co-creating urban futures

Universities and

Stakeholders Citizens Companies Public sector research
organizations
Activities Needs and new Experlments Connecting Project building S
technologies and pilots developers

Platforms Smart Kalasatama Jatkéasaari

Smart Mobility Helsinki Open loT

Technology and Platform AP |
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' What if

the state of our
environment in real-
time?

We could choose People with baby pram
routes based on their could discover vacant
air quality? pram spots in trams?

We could be aware of Spaces would adapt

heating and AC
according to their
usage?




loT can help us
solve many
challenges In Smart
Cities
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Helsinkl Open Smart City loT

Open in data, APIs, code, ways of working

(OBoth in data
collection and in app

~
¢In all levels of lIoT ‘

tech stack: apps, APIs

& hardware creation for data & devices,
- analytics, connectivity o
~ eCreating larger 0
. market . \
\. Eneagin Enabler of J
saging business
Aiming for Experimental,
7 impact yet functional ~\ o
_’ *Ensuring fast (‘9 /A
[ = o = o
r *Driving change development © = T o
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eImproving life quality, .. Nem
saving time, bringing -Taklng into account A
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A security and @
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Role of data Is changing

Public resource stuck in silos

Open data for transparency and efficiency

Enabling third party service development

API-first with city services

Cities “Making our open data your business” and

creating a larger market
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Helsinkl data harmonization

Q-Six city
strategy
2014-2017
° 4 APls
~CitySDK
2012-2014
3 APIs

timeline

‘\_/‘ MySmartLife

Q Synchronicity

2017-2019
Northbound
and
Southbound
APIs

2017-2022
SensorThings
API

Consent
management
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Helsinkl data harmonization
timeline

Open And ‘
Agile Smart

Cities (OASC)
2015->
Q MySmartLife
‘ . 2017-2022
&7 Synchronicity SensorThings
2017-2019 API
Q-Six city aN:(;th bound Consent :
strategy managemen
2014-2017 Z‘;‘I‘Sthbound
° 4 APls
CitySDK
2012-2014
3 APls FORUM
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Data-fueled services and
systems create demand for

Real-time data, personal data

—

New ways of data collection through
loT, Smart City

—

Connectivity

—

Consent management (GDPR, mydata

models)

FORUM
VIRIUM
HELSINKI



Forum Virium loT program aims at
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Our loT-program projects tackling

SELECT

for Cities
SYNCHRONCITY

A
my

SMART
Life

VEKOTIN
VERSTAS

these Issues

Select for Cities

Open & GDPR ready Smart City loT R&D through PCP

with Antwerp & Copenhagen.

Synchronicity

DSM for urban loT services through harmonization
and open calls for scaling.

MySMARTLife

Levereging loT & enabling data driven business on
advancing with / monitoring of climate positive
actions.

BloTope

Easily create new loT systems and rapidly harness
available information using advanced Systems-of-
Systems (SoS) capabilities for Connected Smart
Obijects.

Vekotinverstas

Welcoming environment for all to get started with
loT experimentions and workshops.

Budget: 1,843,201 €
Duration: till 09/2019

Budget: 631 250 €
Duration: till 12/2019

Budget: 1 035 738 €
Duration: 11/2021

Budget: 360 000€
Duration: 05/2019
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DSM for loT
Role of southbound
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Helsinkl advancing with and benefiting

from southbound interoperability

- Contributing through:
- Supporting interoperability through procuring
- Standardisation and interoperability activity and validation
- Ensuring connectivity offering
- Piloting
- Benefiting while:
- Engaging companies, developers, citizens

: Su%pcl)rting data usage through consent-management and mydata
mode

- Managing risk
- Supporting scalable solutions
- Reusing solutions
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Using pre-
commercial
procurement to get
things right for
cities, businesses
and citizens
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SELECT

for Cities

Light Touch Procurement with PCP




More urban data
produced in last
2 years than the

whole of
mankind...

...yet less than 6%
is analysed.




Internet of
Everything provides
an unparalleled
opportunity for city
innovation

...but needs to be
bought together...




SELECT for Cities
competition
aims to harness
data in a city-
wide platform
for Smart City
innovation

SELECT

for Cities
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5 Prototypes

Crypto- FIWOO

currency Team Bosonit

loE
Platform

Team Indra Data

Prediction Advanced
Analytics

* Diverse approaches
* Varied architectures
e Different innovations

API
Market

Automatic
Open Data

‘\I:I I:ﬂ ® Population
‘, ra s s el Personalised

Real Time for Cities Infographics
Decisions

To deliver...

* Data-driven decisions
* C(Citizen-centric services
* QOpeninnovation

. Knowage Orchestr
City Suite a Cities

Microservice
Enabler s Team Martel

Team
Engineering

Semantic
Snap4 Computing IIIII.IIIIIII

City ORCHESTRA CITIES

vl (NI (R L
Florence

= Solutions

enabled by
FIWARE

Components

University
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Going further
southbound
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MySMARTLife:

Helsinki, Hamburg and Nantes contributing to OGC
SensorThings datamodel

Ontology

servation ObservedProperty
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Synchronicity:
driving DSM for loT enabled Smart City
Solutions

Smart City Smart City Smart City
solutio solution luti
Data Market Data Market
Data Layer Data Catalogue Data Layer Data Catalogue
loT Platform loT Platform
City loT City loT
Infrastructure Infrastructu
3rd Party 3rd Party 3rd Party
loT providers loT providers loT providers
' OPEN CALL
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BloTope:
contributing to Open Group’s O-MI/O-DF
development and ecosystem

Charging Station Selection 4 Route Safer Home-School
Planning + Electric Car Gearing Services Journeys for

BUILDING AN loT
OPEN INNOVATION
ECOSYSTEM FOR
CONNECTED
SMART OBJECTS

HVAC -

Bottle Bank Manage. Wenther Data for  Self-managing
ment Optimisation Snow Cleaning bulldings
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loT Mark
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Ensuring
connectivity options
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Urban Sense project aiming for focused 5G testbeds

that enable experimentations and ecosystem building

r

\_

N

More testbeds with clear focuses
through coordination and collaboration

J

Mapping the benefits for operators and
utilizers (also potential ones)

4:[

Marketing the testbeds, clarifying terms
of use and widening the use cases

Start June 2018

Supporting usage through pilot
funds and workshops
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BLE + Internet connection

B Internet

' connection
LTE/3G,
WiFi

BLE link

CSV dump anonymised
visualisation

https://github.com/VekotinVerstas/rpi-air-

workshop
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Empowering citizens
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Environmental data. siaion s uture?

Data gathered by officials: Data gathered by private citizens:
llmanlaatu nyt 1.3.2017 18:00 llmanlaatu nyt 1.3.2017 18:00
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https://www.google.fi/maps/@60.1785021,24.9430981,4753m/data=!3m1!1e3!4m2!6m1!1s1bAAYc_MvkZFPWWBVIj-ug_brWes
https://www.google.fi/maps/@60.1785021,24.9430981,4753m/data=!3m1!1e3!4m2!6m1!1s1bAAYc_MvkZFPWWBVIj-ug_brWes

Vekotinverstas:

is a low threshold
environment for loT
experimentation.




Vekotinverstas:

Brings together
people who are
interested in loT,
hacking and new
ways of collecting
data.




Vekotinverstas:

Utilizes cheap
microcontrollers and
easy to use sensors




EE README.md

Workshop on crowdsourced data gathering

Further information

* Sensor box software repository, contains source code and installation instructions
e Bt2Cloud android application source code repository and downloadable installer package

Sensor box
Components:

* Raspberry Pi Zero W

* Particulate sensor SDS011, "Nova PM sensor" (+ flat white cable and USB-plug)

* Temperature/humidity/barometric pressure sensor BME280 (+ flat jumper wires, 4 wide)
* Power bank

e Casing

Parts connected and inside the casing:

https://github.com/VekotinVerstas
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Engaging citizens:
Vekotinverstas ideation sessions

Chattlng ﬂower pOt Vekotinverstas.fi
What could it enable?

Dry alue ”0.8”
% What could this info be How to motivate people
1 used for? to water plants?

& ? Sp
00 - -
.

MoistJ

Value ”3 000”
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Consent Is the key
for putting data to
work
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Smart City — more data

Spaces and locks
| flextila

]
©

Open energy and air quality data

Zone 3: Viikki Environment house
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Electric vehicles, charging stations and smart mobility /FORUM
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Smart homes — more data

Apartment 1 Sun 14:50 Mon Tue Wed Thu Fri Sat Sun

Washing machine 54 W
Dishwasher 4w
Kitchen stove 320w
Fridge/Freezer 109w

Sockets: Bd1, Bd2 45W
Sockets: Livingroom 71 W
Sockets: Kitchen 14W—_|
Lights: Living r., Bd1 21W—

Total 639 W
Water use 3
10
5
Cold water 3 Litres 0 Litres
Total 3 Litres
Recycling and waste
Organic e e i
Mixed = = -
Cardboard .* . .
Paper =

Dataa Kalasataman asukkaiden sahkon- ja
vedenkaytosta seka jatteiden kierratyksesta (lahde:
http://bit.ly/2buPUnP — CC BY 2.0)
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http://bit.ly/2buPUnP

Personal Data

personal data’ means any information relating to an
identified or identifiable natural person (‘data subject’); an
identifiable natural person is one who can be identified,
directly or indirectly, in particular by reference to an identifier
such as a name, an identification number, location data, an
online identifier or to one or more factors specific to the
physical, physiological, genetic, mental, economic, cultural

or social identity of that natural person;

(Source: GDPR Article 4, Definitions) FORUM

VIRIUM
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MyData Vision

The core idea is that individuals should be
in control of their own data.

oy

The MyData approach aims at
strengthening digital human rights while
opening new opportunities for businesses
to develop innovative personal data based
services built on mutual trust.

Source: MyData Alliance
Interoperability Model
https://docs.google.com/presentation/d/1j3aX8AQGdVtigF1WZoulL8WccmYQzZQQje3wuaC2Zbll/edit#slide=id.g1f749bffad 2 80



https://docs.google.com/presentation/d/1j3aX8AQGdVtigF1WZouL8WccmYQzZQQje3wuaC2Zb1I/edit#slide=id.g1f749bffa4_2_80

Now in APl economy...

insurance

=

no infrastructure

t grocery /
. retail store

8 -

app developers

web medizx

healthcare

electricity company mgobility service



Organization Centric aggregators...

< 7
app developers E Q mobility service
L

% insurance /

L [ 1

1 1] groc,er}r _‘1"
bank \ \ :-_T.[retajl store

Google
researchers , facebook

\

government / E -
mploy " web media
: = "' © =

peer groups

healthcare electricity company




Connection point: data from one
person can be connected

(compare to geo location as correlation point for location data)

Control point: Individual decides
who uses her data and how by
giving consents

(permissions can be changed later)

o
insurance

bank

i

researchers

’u‘f‘

i
government

& Y &
employers

relatives

E app developers
L ﬁ mobility service

| 1 [
sas/ grocery/
® » retail store

o

healthcare

K2

i
web media
o +
' ‘ electricity company
peer groups



A

Lot’s of data
usage

People decide on how their

|
|
|
|
|
|
|
Organisations decide how :

the data is used data is used
__________ I
|
|
|
Less usage of :
personal data : GDPR
: ‘just” complying with the
Old paper times regulation
' >
Weak Strong

Data Protection Data Protection



MyData Principles

Human Centric: right to data, individual in control,
privacy

Usability of Data: machine readable, open formats,
APIls, standards

© Open Business Environment: interoperability,

possibility to change services without “data locks”



Helsinki committed to
furthering mydata principles

Helsinki has already taken first
steps to this model by mapping the
sources of the city’s personal data
reserves and drafting concepts for
trying out MyData solutions in the
future.
https://www.hel.fi/uutiset/en/kaupun

ginkanslia/helsinki-commits-to-
furthering-mydata-principles

Report states that at least 209 out
of almost 800 Helsinki's IT systems
contain personal data

Types of personal data vary ->
but email or address were included
in 40% of the cases

Helsinki has also named Data
protection officer. A data protection
officer (DPO) is an enterprise
security leadership role required by
the GDPR.

Yleisimmat tietotyypit kaupungin henkilorekisteriselosteissa

Asiakkaan nimitiedot (28)
Sahkoposti (27)
Osoitetiedot (26)
Henkilén kuva (25)

a
Katuosoite (7)

Sulkeissa tietotyypin tarkat esiintymiskerrat
Huoltar:n ymeys"e’;g{ s 65 henkilorekisteriselosteen otoksessa.
Huoneistotyyppi (3) Prosenttiosuus kuvaa osuutta otokseen
valituista rekisteriselosteista, missa kyseinen
tietotyyppi esiintyy. Esimerkiksi sahkdposti ja
osoitetiedot esiintyivat n. 40% tapauksista.

10% 20% 30% 40%
Images from Sdhkdinen asiointi ja henkiltieto

Selvitys- ja kokeiluprojekti MyDatan hyédyntédmisestd kaupungin
palvelujen kehittimisessd

Antti Poikola, Emilia Hjelm, Daniel Schildt ja =
Open Knowledge Finland ry. Vercl)ll}l\l;lM
Funded by Helsingin innovaatiorahasto. HELSINKI

https://docs.google.com/document/d/1nmg5kSZuZgOk9E6WOKWCVHXO0
Xyfkh_AYEAwt6gWAZCQ/edit


https://www.hel.fi/uutiset/en/kaupunginkanslia/helsinki-commits-to-furthering-mydata-principles

Helsinki becoming
the most functional
city in the world
through open loT
ecosystem
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Be part of it

Utilize or provide data

\, _
\\-.__/_
\, _

Build things with us

Pilot your solutions

Leverage developed code or hw

Take part in open calls
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Thank you!
Hanna.niemi-
hugaerts@forumvirium.fi
@CitySDK _Hanna



