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DOLL Living Lab

: DOLL a Photonics GreenlLab




Digitalization a new Basic
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Digitalization a new Basic Conditions

e Short product life time o Period of time to reach 50 millions users
Disruptive vs. traditional development
“Phone 75 Years

Radio 38 Years

Television 13 Years

Disruptive development
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Internet 4 Years
iPod 3 Years
Facebook 1 Years
Twitter 9 Months
Angry Birds 35 Days
Pokémon Go 19 Days

Traditional development
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Kiide: Egen tivirkning pd Daggrund f Downes & Nunes (2013) - Egen Sivirkning pd baggrund af Mokinsey & Company (2012)




Connecting Everybody & Everything

Billions of

Timeline ;_—q
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Aabenraa - Aarhus - Albertslund - Allered - Assens - Ballerup - Brendby - Drager - Egedal - Faaborg-Midtfyn - Favrskov - Fredensborg - Frederiksberg - Frederikssund - Furese - Gentofte - Glad - Glostrup -
Greve - Gribskov - Halsnaes - Helsinger - Herlev - Herning - Hillerad - Horsens - Hvidovre - Haje-Taastrup - Hersholm - Ishej - Kalundborg - Kebenhavn - Lejre - Middelfart - Norddjurs - Nordfyn - Naestved -
Od - Randers - Roskilde - Rudersdal - Redovre - Silkeborg - Tender - Tarnby - Vallensbaek - Varde - Viborg - Vordingborg - and many more...




cities worldwide fr \ 8

different countries ha
visited DOLL Living Lak

(Danish cities not included)

Addis Ababa - Accra - Adelaide - Beijing - Birmingham - Bogota - Dublin - Frogn - Guanzhou - Hong Kong - London - Malmd - New York - Oslo - Portland - Reykjavik - Rio de janeiro - Rygge -
Seine et Marne - Seoul - Singapore - Stockholm - Sydney -Taipei - Time - Warszawa - Wellington - Xiaolab City - Zirich - As - and more...



Location:
Area:

Zones:

loT-infrastructure:

Sensor network:

Intelligent lighting network:

Intelligent lighting solutions:

Management systems:
Data platforms:

DOLL a Photonics GreenLab

A suburb to Copenhagen, industrial/commercial area,
10.000 employees

1,5 km?, 12 kilometres of road and bicycle lanes, our
sandbox environment

49 zones with Lighting and smart city-technology

5 types of digital networks

For waste, parking, air quality, noise, temp., etc.

435 connected light points, IP-address, real time control
80 different lighting lumieres

20+ systems




50+ Partner Companies in DOLL Living Lab

50+ Gate 21 Partners

Delux Denmark Pﬁilips Danmark )7 ; Paradox
Riegens Alfred Priess ; .;f % Big Belly
Swarco Danmark Citelum (' g Joca
Focus Lighting Dong Energ : ‘ Sensity
Thorn Lighting Eniig TviLight

X-Light SEAS NVE | r : Wastecontrol

Fagerhult Zumtobel Group | - g 2xe Exlumi
Osram Danintra® g~ 5 - CommuniThings

Byteblocs ; Rosa g } ‘ i e
Smart Bin - NordSense - " Sthneider. Kuben Management
Leapcraft SoundEar Electric Next

Cisco ' Seneco IBM e Bloxhub
: NCC

Tridonic ; = ““Technical University of Denmark | mplement Roskilde University

Louis Poulsen Global Light Standard ' Ramboll Capital Region
: "HOFOR

Movia

Sweco Telensa Alborg University

Region Zealand

42 municipalities
‘Nobina

Vitani
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Lighting
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SENSIN,G._

NOy and CO-
Temperature
" Préssure
Humidity
Ambient light
Rainfall
Wind
Particulate matter
Radiation
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UItrasound
IR

Power monitoring

_Motion
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Smart Outdoor City WiFi
Light

Infrastructure
monitoring &
maintenance

Intelligent traffic
management
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Security & Smart Grid
Surveillance

Beacons &

Hyper Local Air Quality Waste Collection
Advertising

Innovation Platform




Libelium Smart World

Air Pollution

Control of CO, emissions of factories, pollution
emitted by cars and toxic gases generated in
farms.

Forest Fire Detection

Monitoring of combustion gases and preemptive
fire conditions to define alert zones.

Wine Quality Enhancing

Monitoring soil moisture and trunk diameter
in vineyards to control the amount of sugar in
grapes and grapevine health

Offspring Care
Control of growing conditions of the offspring in
animal farms to ensure its survival and health.

Sportsmen Care

Vital signs meonitoring in high performance
centers and fields.

Structural Health

Monitoring of vibrations and material conditions
in buildings, bridges and historical monuments.

Quality of Shipment Conditions

Monitoring of vibrations, strokes, container openings
or cold chain maintenance for insurance purposes.

Smartphones Detection

Detect iPhone and Android devices and in
general any device which works with Wifi or
Bluetooth interfaces.

rimeter Access Control

Access control to restricted areas and detection
of people in non-authorized areas.

Radiation Levels

Distributed measurement of radiation levels
in nuclear power stations surroundings to
generate leakage alerts.

Water Quality

Study of water suitability in rivers and the
sea for fauna and eligibility for drinkable

Electromagnetic Levels

Measurement of the energy radiated
by cell stations and WiFi routers.

Traffic Congestion

Monitoring of vehicles and pedestrian
affluence to optimize driving and walking
routes.

Waste Management

Detection of rubbish levels in containers send real time alarms to emergencies
to optimize the trash collection routes.

Smart Parking

Monitoring of parking spaces availability

in the city.

the green.

Golf Courses - ; 4
in dry zones to N
reduce the water resources required in li beliun

Selective irrigation

Smart Roads

Warning messages and diversions
according to climate conditions and
unexpected events like accidents or
traffic jams.

Smart Lighting

Intelligent and weather adaptive lighting
in street lights.

Intelligent Shopping

Getting advices in the point of sale
according to customer habits, preferences,
presence of allergic cormnponents for them
or expiring dates.

Noise Urban Maps

Sound monitoring in bar areas and
zones in real time.

Water Leakages

Detection of liquid presence outside tanks
and pressure variations along pipes.

Vehicle Auto-diagnosis
Information collection from CanBus to
or provide advice to drivers

Item Location

Search of individual items in big surfaces
like warehouses or harbours.

www.libelium.com
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Nordsense
Central waste
containers
Partial underground
Hyldespjeeldet
7 x Glass 2,5m2

7 x Metal
7 x Cardboard
7 x Paper
7 x Plastic

4 ResId

Nordsense
Central waste
containers

Hersted @ster

skole
6 x Glass
6 x Metal
6 x Cardboard
6 x Paper

6 x Plastic
0 Resid

SMART BIN
Fully embedded
con.
Hedemarken
10 pcs

YMATRON
Central waste
containers
Galgebakken

1 x Glass 400 L

1 x Metal 400 L

3 x Cardboard 660 L
2 x Paper 400 L

1 x Plastic 660 L

8 pcs

ECOnTOP
Joca

ENEVO

Big Belly
Veksg

Big Belly
Veksg

YMATRON
Central waste
containers
Partial underground
Snebaerhaven
Glass, metal, paper,
Plastic, Cardboard
5 pcs

Partial underground

central waste
containers.
6 pcs

YMATRON

Partial underground x 2

VA 4 Rakke
1 x Residual 5 m3

2 x Residual 2,5 m3

1 x Glass 2,5 m3
1 x Paper 2,5 m3
10 pcs

ECONnTOP
Joca

SMART BIN.
Office (Nordea)
Office

o . !

Waste Control

in Central waste
containers:

Sweco
Mobile
Mini containers
20 pcs

Sweco
TBD
Mini containers
30 pcs




‘Containes 206 - BH Fasanly biandet glsa

Naverand 28, 2600 Giastup

Devel

‘Containes 76 - BH Rosanly, Blancet pagi
BLANDET PAPH
Navariand 23, 2690 Gioatrup

| Comtainar 275 - B Rasanty, v

Naveiand 25, 2600 Giostrup.
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‘Container 35 - BH Rosany - SMAT BRANDBAAT

‘SMAT BRENDBART

Gontainer 31 - GH Aoseniy - PAP

Navertand 28, 2600 Giostrup.

‘Gantainer 34 - BH Rosenty - SWAT BRANDBART

SMAT BRENDBART
Naveriand 26, 2600 Giostrup

‘Containr 35 - BM Foseniy - SMAT BRUENDBART

SMAT BRANOSART
Navoriand 28, 2600 Giostup

Navariand 22, 2690 Gioatrup

GIS — Smart Cit
opment - S

Herstedaster

e Ring g,

erve) 50,

Status

2020 ®

Ibertshund

Fraktion
Hird Plast 100

Papir 53

Glas/Flasker 48

Fyldningsniveau [%)]

Container ID
Alb_04
Alb_03

Alb_05

Nordrg 4
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Collection and sharing of data

loT data must flow between the systems

Sweco
loT Gateway

IStS@S " ‘\.

\ DriftWeb

Spatial Suite




Forside Aigelser Anmodninger RenoTrack Stst_Adminisiation Support Log ud

‘Suensonsgade 128, 9000 Aaorg

Ivar Hulioats Gado 28,5000 Aaborg

War sl Gade 28, 9000 Alborg

var stk Gade 28, 5000 Aatborg

var il Gade § 8, 9000 Aatborg

War el Gade 8, 000 Aaiorg
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Here you see tem

Temperatursensorer fra S0S

@8 Temperatursensorer
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Frederiksberg
Valby

1428
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|[ranstrip

Sensor navn
Ballerup Temperatur
Roskiide Temperatur
Huidowre Temperatur
Herlev Temperatur
Jylinge Temperatur

Glostrup Temperatur |12.28

[ sensorme ][ veam

2018.05.07708.01:35-00.

Hetadata viewer

Havn

Beskrivelse

Identifikation

Type

EPSG

Koordinater
Observationer fra

OBbservationer til

Ballerup

Temperatur + Humidty - Virtus!
‘sensor, Python script source.
urnoge:def procedurex-
stsos:1.0:8alerup
instu-fixed-point

25832

POINT (711085 2 6131338.4)

3 maaneder

I(

Seneste sar

TH: 047142018

Vis perioge.

Ballerup - Temperatur

3 chart by amCharts

201504-1022:00:25

20150411 08:40:65

20180411 18:21:13

20150412 08:01:13

20150412 18:41:02

20130443 03.21:23

20180413 14:01:12

/ Rggregerede data

ingen
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loT Gateway architecture

Sweco
Eksterne systemer |OT G atewav Sweco produkter

RghoWeb

SigFox
LoRa
NB loT
Ekstern dataleverandgr

Spatial Suite

DriftWeb

GIS system
Azure Platform
Eksternt system




Kinetic for Cities

alialn

Carbon Monaxide

730 ppm |1 >8730 ppm

Carbon Monoxide
1 <-5730 ppm

DOLL a Photonics Gres



vares stajovervBaning

o] fra transport, byggeri, underhold tri kan vaere en plage for det omgivende samfund. Og langvarig
eksponening for ste) kan fere til alvorlige sundhedsmaessige problemer. e
1 forbindelse med Dansk I gitaliseringsudstilling har vi placeret en permanent stojmBlestation over !

s Hus pd H.C. Andersens Boulevard

viser mélestationens placering og de aktuelle stojniveaver, pd en skala fra

Dynamiske stgjkort Dynamiske genekort

Ved at klikke pd m3lest klen), kan du s t aktueit loggede stojniveau, opdateret en gang i sekundet.
History tab viser stej er den sidste & dag eller mned.
nformation pd engelsk

Server

Modtager og
videresender
Iyddata

jaktuelle mdlinger for lokationen R3dhuspladsen
Modtager
beregningsresul aal poentie graetede borpee
Lyddata tater (tabeller)

Prcant pnan posars e i

Datalager

Graftegnere

[En uge fra 17/02/16 Radhuspladsen

Iy Iy Iy Iy

7aKliip

R R kb

onsdag torsdag fredag Iordag sondag

DOLL a Photonics GreenLab

mandag tirsdag




Example — Ambient Sensors

CPH Sense
Albertslund Komm

O Latest

id. Histograms
@ Heatmap

4 Locations

Date to Visualize

o ] Q leapcraft | omots managament

cloud Calibration
Provisionning
Diagnostics

_ Lamp post Datavisualization

r Policies & triggers
Sensors Pollution Level - — =
@ Sensorl gﬂﬂ

@ sensor2

Select Pollutant

® Sensor3

@ Sensord
@ sensorS
Select Hi f the D: 5
@ Sensor6 ol a* AirSense gateway
@ Power options with GSM / Zigbee / Ethernet interface
B ——

Sensors

Noise levels Temperature Humidity

&

DOLL a Photonics GreenLab




Station - data - Lang proghose 9’3-2016322;
1430 Trippendalsvej
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Regional Data Platform




Thank you

=

= N e
-




