.32, Internet of Things: Paving the
Way for a more Sustainable City

Thematic Workshop on Internet of Things: The Way to Smart
Sustainable Cities

Geneva, 25th May 201

Prof. Luis Munoz
University of Cantabria
luis@tlmat.unican.es

Laboratories for R+D+i in Telecommunications,
Plaza de la Ciencia S/N

39005-Santander

Spain




® Internet of Things: Paving the Way
» '. » for a more Sustainable City

Table of Contents

City Scale
Deployment

| . Sl ‘ /
loT facility ‘ 4

Smart Cities &
loT & Big Data

Urban platform




Internet of Things: Paving the Way
.@ for a more Sustainable City

City Scale
Deployment

Smart Cities &
Urban platform 3 loT & Big Data

Thematic Workshop on Internet of Things: The Way to Smart Sustainable Cities Geneva, 25" May 2015



@ ¢ Internet of Things: Paving the Way
" '. « for a more Sustainable City

loT and Urban Services

Parks and
Gardens

e
Environmental
Monitoring

= ™y
w Smart Buildings




Smrtantanderl dploment

Service Provision

Mobility

Environmental monitoring
Park & gardens
Participatory Sensing
Augmented Reality
Energy

New urban services
New applications
...relying on the citizen

@ ¢ Internet of Things: Paving the Way
" '. « for a more Sustainable City

PRD s | o R

AGUAS: Atasco en alcantarilla

2013-11-04 12:10:14 i N

Aucantariia saturaga . 4 o MNode 407

Estado Incidencla . - E,
Last update: 2013-11-04
16:38:35
Battery level: 75.00 %
Moise: 86.00 98

Fixed nodes
Mobile nodes
Citizens as sensors



Internet of Things: Paving the Way
.% for a more Sustainable City

City Scale

loT facility N

Smart Cities &
Urban platform  ———— loT & Big Data

Thematic Workshop on Internet of Things: The Way to Smart Sustainable Cities Geneva, 25" May 2015



@ ¢ Internet of Things: Paving the Way
" '. » for a more Sustainable City

City-scale deployment

From the lab to the hostile outdoor scenario!!
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Street Parking Management
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Traffic Management

Sensors installation Service Provision & Monitoring

3t | Tommings de et | Inioanas de U ot 3¢ MIGs

Actualizado el 2013-10-01T00;18:11402:00
TRAFFIC STATUS

Fluid

Moderate
N Oense
I Congestion

Calle ANTONIO MENDOZA, 1
Corte Total

Del gia 1/8/2013 al dia 31/122013
En horario de #:00 hasta las 20:00
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Environmental Monitoring

Sensors installation Service Provision & Monitoring
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Mobile Environmental Montoring

Sensors installation Service Provision & Monitoring
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Parks and Gardens Irrigation

Sensors installation Service Monitoring

Relative Humidity Sail Moisture  Ground Temperature

Type Date  Nodeld Position  Tem

al
%)
2013 3242 -3.76588 2403°C 70.76 %
10-01 .
18:50:22 43.46890
%/
2013~ a3z214 -3.80351 25.13°C 68.76 % 37.238819297569 23ezz°c
10-01 centibares

18:50:22 4347404
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Augmented Reality

Application Usgage

loyment
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Participatory Sensing
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The urban platform: The seed for co-
creating

& FI-WARE

Open APIs for Open Minds

Gamnvice Developmant & Exaculion Framework

SERVICE 3 SERVICE M
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for a more Sustainable City

Smart Cities, loT and big data: The
path towards sustainable cities

= Big data will be one of the pillars for building autonomic cities.

= Big data alone is not enough. The engine which is able to learn
and create knowledge is needed: The city brain

= The city brain requires a holistic view: Transversal cooperation
among services versus the traditional silos perspective.

@- The city of the future has to operate in a predictive (proactive) @

mode instead of reactive one.

= Big data might become one tool for enabling smart cities to
organically grow. Hence, stimulating citizens to participate more

actively in the design of the forthcoming services and
technologies to be adopted by the cities.

I Internet of Things: Paving the Way

RY Thematic Workshop on Internet of Things: The Way to Smart Sustainable Cities Geneva, 25" May 2015
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