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CRECIMIENTO POBLACION Y DISPOSITIVOS CONECTADOS
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http://esa.un.org/unup/Maps/maps_urban_2025.htm

URBANIZACION CRECIENTE

HECHOS:

- Mitad de la poblacién tiende a vivir en ciudades

Mitad de la poblacion de Asia lo hara en 2020
Mitad de la poblacion de Africa lo hara en 2035

Para 2050 la poblacion crecera de 7B a 9.3B
el crecimiento esperado en ciudades sera de 3.6B a 6.3B

En 2050 la poblacion rural gradualmente ira disminuyendo
Ciudades con mas de 10M representan el 9.9% y se estima

creceran a 13.6% en 2025, 50% de urbanizacion involucra a
cuidades de menos de 1M
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DESAFIOS PARA LAS CIUDADES

DESAFIOS NATURALES ~

. CRECIMIENTOS ACELERADOS DE POBLACION

ALTO COSTO DE VIDA e
AUMENTO DE NIVELES DE POLUCION Y CONTAMINACION
AUMENTO DE LA CRIMINALIDAD
INVERSIONES EN INFRAESTRUCTURA DE VIVIENDAS Y PUERTOS
- BIG DATA

- GOBIERNO ABIERTO Y CIUDADANIA RESPONSABLE
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DESAFIOS TECNOLOGICOS

REDES DE SENSORES POLUCION
VIDEO VIGILANCIA
REDES DE ALTA VELOCIDAD - FIBRA

tru'cmred&"; Balch
OPTIMIZACION DEL TRANSPORTE , ﬁt ’\-\
\|

:
SALUD ELECTRONICA suncared 0
SEGURIDAD INFORMATICA \ et Gl reaoes
DATACENTERS
BIG DATA

GESTION DE RIESGOS AMBIENTALES
GOBIERNO ABIERTO
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DESAFIOS QUE GENERA EL AUMENTO DE POBLACION

- Gestion del transporte
- Acceso a recursos, logistica, residuos
- Vivienda

- Epidemias

Redes de transporte

Sensores

Farmacéuticos

Vivienda

Trafico
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EL DESAFIO DE LA CONTAMINACION

ALTOS NIVELES DE POLUCION IMPLICAN:
PROBLEMAS CON LA SALUD

DESTRUCCION DEL MEDIO AMBIENTE

Sensores
Redes Datos
Farmaceéutica

BioTecnologia

NanoTecnologia

AV

l ARNALDO C.CASTRO S.A.

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO



CRIMINALIDAD

EL AUMENTO DE LA CRIMINALIDAD IMPLICA:
INSEGURIDAD CIUDADANA

CULTURA DE VIOLENCIA
ESPECTACULOS DEPORTIVOS VIOLENTOS

Sensores, tobilleras

CCTV

Redes de apoyo

Manejo de identidad

Sistemas integrados de Comunicaciones
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OPORTUNIDADES EN IEEE
LA IR _ o &
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IEEE SMART CITY CHALLENGE §

Choose a city. Make it smarter!
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OBJETIVOS DE IEEE

CONTRIBUIR A GESTIONAR LOS DESAFIOS DE LA URBANIZACION; APOYO DE
SOCIEDADES DE IEEE, EDUCACION; ESTANDARES, APOYO A BECAS, CONSULTORES
EXPERTOS SIN CARGO

DESPERTAR ALERTA ACERCA DE BENEFICIOS Y POTENCIALES RIESGOS DE LA
TECNOLOGIA

IEEE ES EL INSTITUTO INTERNACIONAL DE INGENIERIA SIN FINES DE LUCRO QUE
GARANTIZA LA OBIJETIVIDAD EN EL APOYO A LA TOMA DE DECISIONES QUE
IMPLICAN EL APROVECHAMIENTO DE LA TECNOLOGIA.

Mission statement

IEEE's core purpose is to foster technological innovation and excellence for the
benefit of humanity.

Vision statement

IEEE will be essential to the global technical community and to technical
professionals everywhere, and be universally recognized for the contributions

of technology and of technical professionals in improving global conditions. =
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PROYECTO MUNICIPALIDAD E IEEE

ELEGIR UNA CIUDAD:

26

LAS AUTORIDADES LOCALES DEBEN IDENTIFICAR QUE PROBLEMAS RESOLVER
PRIORITARIAMENTE

LAS AUTORIDADES LOCALES DEBEN TENER PRESUPUESTO PARA EJECUTAR LA
TRANSFORMACION Y SOSTENERLA EN EL TIEMPO

LAS AUTORIDADES LOCALES ACUERDAN COLABORACION SIN CARGO DE IEEE
LAS AUTORIDADES LOCALES ACUERDAN SER CENTROS DE REFERENCIA INTERNACIONAL
COORDINAR CON VOLUNTARIOS LOCALES DE IEEE

DEBE HABER UNA UNIVERSIDAD INTERESADA EN DESARROLLAR ESPECIALIZACIONES
EN CIUDADES INTELIGENTES Y FORMAR PROFESIONALES QUE DEN SUSTENTABILIDAD
AL PROYECTO

IDEAL SI EXISTE UNA EMPRESA DE COMUNICACIONES INTERESADA EN PARTICIPAR DE
LA INICIATIVA
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GUADALAJARA — MEXICO: CIUDAD CREATIVA DIGITAL ( CCD)
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ALGUNOS EJEMPLOS EN USO CCD

1. REDES MESH WIFI PARA DESARROLLO DE APLICACIONES
2. DATACENTERS

3. EDIFICIOS INTELIGENTES CON SENSORES DE MANEJO EFICIENTE DE
ENERGIA, AGUA Y CLIMA

4. DESARROLLO DE APLICACIONES PARA SMARTPHONES, PARA MOVILIDAD.
5. SISTEMA DE GESTION DE LA INNOVACION.

6. KIOSCOS DE AUTOCONSULTA SOBRE SERVICIOS .

7. CAMARAS DE SEGURIDAD, SENSORES DE ILUMINACION, MONITORES DE
POLUCION Y TRAFICO

8. CENTRO DE OPERACIONES NOC PARA LA MUNICIPALIDAD Y PARA
FACILITAR LA TOMA DE DECISIONES EN FORMA DINAMICA.

9. SMART GRID CON PANELES SOLARES Y GENERACION EOLICA

10. SISTEMA DE ILUMINACION INTELIGENTE.

. AV
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¢CUANDO DECIMOS QUE UNA CIUDAD ES INTELIGENTE?

* Tiene una vision a futuro
® Estarecorriendo el camino hacia esa vision

®* Puede innovar y promover innovacion

CIUDAD INTELIGENTE ES
UNA CULTURA DEL CAMINO A RECORRER

Y NO EL PUNTO DE ARRIBO.

- o\"
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¢CUAN INTELIGENTE ES UNA CIUDAD?

CURSO IEEE
MOOC SMART CITIES
4 SEMANAS
EdX GRATUITO

* METRICAS

* COMIENZA MIRANDO LO QUE ES

* LO QUE EXISTE NO LO PROMETIDO

®* CUBRE UN ESPECTRO DE TEMAS

e.g. Infrastructura, Desarrollo Sostenible (Mobilidad, Energias Renovables,

Eficiencia Energética, Manejo de Recursos Naturales Agua, Aire, Desperdicios, etc) School: IEEEx
Course Code: SCMTX.1x
Classes Start: HOY ||
Y ES VALIDADO EN FORMA INDEPENDIENTE ,
ourse Length: 4 weeks
Estimated effort: 5 - 7 hours per week

https://www.edx.org/course/introduction-metrics-smart-cities-ieeex-scmtx-1x#.VQ25WI6UccQ

34 Y PROXIMAMENTE MOOC 10T Y MOOC ANALITICS AND VISUALIZATION.... “‘.
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¢CUAN INTELIGENTE ES UNA CIUDAD?
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¢CUAN INTELIGENTE ES UNA CIUDAD?

ENERGIA

AGUA

__TRANSPORTE

 {

DESARROLLO
SOSTENIBLE
Improving City Infrastructure: @
Energy, Water and
Transportation Systems
[ ]

ONE

Enhancing the Cities’ Global
Aftractiveness to Business and for
Economic Development

! TWO

34

CALIDAD DE VIDA

)

Creating a More Attractive City and
Improving the Quality of Life

| THREE '
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FOCOS DEL ESFUERZO

Improved IT
and Communications

Long-term
Vision/Roadmap

Energy Efficiency
and or Sustainability

Citizen Engagement
and Empowerment

Open Data and
Government transparency

Transportation, Parking
and Traffic Management

Public Safety and Security

Top Efforts Are:

B
B

E—
E——

.
O

I 33 0%
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OBSTACULOS

PRiORiDaDes

1
2

3 |
26 20/ Inability to Align Funding
- 0 fora Project up Front

N
22.1%

Community Not
Engaged or at the
Same Readiness

17.1%

Lack of Clarity
of the Benefits

Cc Oy

Y
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DESAFIOS TECNOLOGICOS

=

)]
Top Technology
Challenges ¢
-
76-100%
51-75%
L
26-50%
0
L
L
L]

5.3%

Addressing Security
and Privacy Concems

Percentage of Smart City
Applications Were Designed
for Mobile Communications

19.5% g 24.3%

Interoperability Systems Integration
Between Systems
.
. »
) L
® . .
. )

6.1%

Managing and
Storing the Data

7.8%

Finding off the shelf
Applications to Avoid

11.6%

Finding “Platforms”
that can be Installed

13.4%

Training Personnel to
Operate and Maintain

Expensive Custom once and Employed by Technology
Programming Mary different
@ Departments

Other

/
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UN CAMINO POSIBLE
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¢COMO ACELERAR?

Clearer Sense of
Technology Solutions
Across Departments

Policies
to Encourage Innovation
and Cross-Departmental

Collaboration Access to

Innovative

Funding Alternatives

Case Studies and
Best Practices

from Other Cities
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E-SALUD

- Reserva Numero Para Consultas, Pagos y Resultados via WEB
e Seleccion de Médicos via WEB
* Registros médicos digitales: PACS, HIS, RIS

e Monitoreo remoto

Dicom =¥ e oty

* Telemedicina meoe 3 P+
L.—* . =

* Robética

e ——— N L
v —1_,

1A : . ) 7\ DiCOM -zl

* Deteccién y control de Epidemias g el v B
Acquisition

! I-\ ) Modality

. o“'
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EDUCACION

-  Penetracion de PCy Tablets en Escuelas y Secundaria
* Pizarrones multimedia interactivos: Mimio, Blackboard

 Aulas interconectadas, Videoconferencia

 Adopcion de cursos y libros digitales

e Educacion Remota

e Educacion Personalizada

e Creacion de material educativo electrénico

* Robodtica y comunicacion de datos en Secundaria

- o\"
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MOVILIDAD

- Transporte pubico y taxis con tarjeta de proximidad unica | 7“‘-—

=

 Consulta recorridos via web, horarios de llegada a parada
 Soporte a Trasporte Multimodal integrado ciudad y departamental
 Reserva de lugares de parking con sensores

 Seleccion de mejor ruta y rutas alternativas en caso de bloqueos

* @Gestion proactiva del transito, semaforos inteligentes con camaras.

e Deteccion de matriculas en movimiento

. o“'
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GOBIERNO ELECTRONICO

« Cerrtificados en linea

 Apoyo a educacion (registro, monitoreo, estadisticas)

* Pago de impuestos en linea V“ Encuentro Nacional
de Gobierno Electronico
" Logros y
Servicios de encuestas Perspectivas
=- agesic
S rciodtad &5 ta iturmaciin ™

* Espacio para opinion ciudadana, Gobierno abierto
 Crowdsourcing para la ciudad

* Voto Electrénico

e Ventanilla inica de compras del estado

* Centros de autogestion

. o“'
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MOVILIDAD ALTERNATIVA

- Vehiculos a energia eléctrica

 Compartir Bicicletas y Autos Eléctricos

* Penetracion de caminos reservados para bicicletas
 Medidas para promover la movilidad alternativa no individual

e Soporte accesibilidad discapacitados

=
-
-
-
-
-
-+

AV

ARNALDO C. CASTRO S.A.

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO



MANEJO DE RECURSOS NATURALES

- Gestion selectiva de desperdicios
* Tratamiento de agua - purificacion.
* Tratamiento de aguas servidas

e Control de la polucién

* Crowdsourcing para manejo de recursos naturales
e Sensores para monitoreo de ambiente
* Tasa de Carbdn

* Display con datos de recursos naturales para la ciudadania

- o\"
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EFICIENCIA ENERGETICA

Edificios inteligentes

- Arquitectura “GREEN” 6ptima

e (Calefaccion barrial

 Jluminacion LED

e Smart Grid

* Politica de impuestos para eficiencia energética

- o\"
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ENERGIAS RENOVABLES

Fotovoltadica

 Eodlica

* Hidroeléctrica

e Biomasa

* (Calentamiento agua residencial

* Politica impuestos para generacion propia

. o“'

| arnawpo . casTRO S A
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO




INDICADORES
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MEDIO AMBIENTE, MOVILIDAD, GOBIERNO, ECONOMIA, POBLACION, SEGURIDAD, SALUD ( 30 INDICADORES)

CF | P Q| S —

S0 | =] | o2

10
11
12
13
14

=

15
16
17
18
19
20
21
22
23
24
25
26

27
28

29

A B
Dimension Working Area

C
Indicator

D
Description

Smart Buildings

Sustainability-certified Buildings

Smart homes

HNUTTIDET U LEELN Ul DR LCANT SsUSLAITTADTY LETUITEL DUTUITIS T e LN TIHULE . T UL ULy UsES dIMTULITET S1dTUdIT pled e
imrimatat

% of commercial and industrial buildings with smart meters
% of commercial buildings with a building automation system
% of homes [multi-family & single-family) w/ smart meters

Resources Management

Environment

Energy

% of total energy derived from renewable sources (150 37120: 7.4)

Total residential energy use per capita (in KWhiyr) (IS0 37120: 7.1)

% of municipal grid meeting all of following requirements for smart grid (1. 2-way communication; 2.) Automated control
systems for addressing system outages 3.) real-time information for customers; 4.) Permits distributed generation; 5.)
Supports net metering

Carbon Footprint
Air qualty

Waste Generation

Greenhouse gas emissioned measured in tonnes per capita (IS0 37120: 8.3)
Fine Particular matter 2.5 concentration (ug/m3) (IS0 37120: 8.1)

% of city's solid waste that is recycled (IS0 37120: 16.2)

Total collected municipal solid waste city per capita (in kg) (150 37120: 16.3)

Water consumption

% of commercial buildings with smart water meters
Total water consumption per capita (litres/day) (IS0 37120: 21.5)

Sustainable Urban Planning

Climate resilience planning
Density
Green Space per capita

Does your city have a public climate resilience strategy/plan in place? (/M) If yes provide link.
Population weighted density (average densities of the separate census tracts that make up a metro)
Green areas per 100,000 (in m2) (IS0 37120: 19.1)

-

Efficient Tra nsport

Clean-energy Transport

Kilometers of bicycle paths and lanes per 100,000 (150 37120: 18.7)
# of shared bicycles per capita

# of shared vehicles per capita

# of EV charging stations within the city

Multi-modal Access

Public Transport

Annual # of public transport trips per capita (IS0 37120: 18.3)
% non-motorized transport trips of total transport
Integrated fare system for public transport

Mobility

Technology Infrastructure

http://smartcitiescouncil.com/resources/smart-city-index-master-indicators-survey

Smart cards

% of total revenue from public transit obtained via unified smart card systems

Access to real-time information

Presence of demand-based pricing (e.g. congestion pricing, variably priced toll lanes, variably priced parking spaces). /M

% of traffic lights connected to realtime traffic management system

# of public transit services that offer real time information to the public: 1 point for each transit category up to & total points
(bus, regional train, metro, rapid transit system (e.g. BRT, tram), and sharing modes (e.g. bikesharing, carsharing)

\ 'Y
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¢QUE TAN “SMART” SON LAS CIUDADES DE ITALIA?

Verona
Bergamo

Pavia

Mantova
Sondrio

Como
Farrara
La Spazia
Salarno
Prato
Rimini

Potenza
Siena
Lecca
Udine
Arezzo
Bolzano
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Cagliari
Venezda
Livormo

Pistola
Cuneo
Lacco

Grosseto
Foggia
Napoli

Matera

Avallino
Brindisi

Chieti
Barletta
Tortoll
Frosinone
Oristano
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ERFCIENTA EMERGETICA

[ |

. Prima fascia

Movara
Carbonia

Ragusa

Balluno

Reggic Calabria
Pordenone
Siracusa

Savona
Teramo
Latina

Sanluri

Trapani

PE N EEEYRREREEE I ramNG HAZONE

Verbania 96

Viterbo

Tempio Pausania
Vercell

Trieste

Iglesias

Termni

Gorizia
Alessandria
Campobasso
Muoro
Imparia

Caltanissetta

Rietl
Enna

Vibo Valentia

Seconda fascia
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INDICE INTERANUAL ( 2009-2014)

| Gty “tiveabitity” index*
100«ideal, ten cities with most change highlighted in bold

Liveability has increased

Liveability has decreased

Baku, Arerbaijan
60 - . p 60
Jeddah, Saudi Arabia New Dethi,
Incia
Mumbai, India
Bogota, Colombia ¢ Cairo, Egypt
| Minh City,
Ho Chi Minh City, Vietnam Kiev, Ukraine
Phnom Penh, Cambodia- Caracas, Venezuela 50
Tehsan, Isan
Colombo, Sri Lanka
(mur Senegal
Kathmandu, Nepal
Douala, Cameroon ¢ Tripoli, Libya
40 Y - 40
Algiers, Algeria —
Dhaka, Bangladesh [ P Lagos. Fegess
Harare, Zimbabwe
30 — o - D B Damascus, Syria 30
¢ ¢ ¢ { ¢
2009 2014 2014 2009 2014
*Based on 30 factors spread across five areas: stability, infrastructure, education, health care and environment \_4
34 Source: Economist Inteligence Unit )
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INGENIERIA
SENSORES

DISENAR CAPTURAR
SISTEMA DATOS

\ -

MEDIR Y N o= P

AJUSTAR IEEE | 1=
Smart Cities

GENERAR | | COMUNICAR
INFORMACION o

ENVIAR DATOS

A DATA CENTER — The cellular world, covered

AV
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|OT

SENSORS & xcuross

We are giving our world a digital nervous system. Location data using GPS sansors. Eyes
and ears using cameras and microphones, along with sensory crgans that can measure
everything from temperature to pressure changes.

Machine Vision / Optical Position / Presence / Proximity
Ambient Light ‘
\\\ ‘,,
. \'\ 5 |'I
\ /
" \\ { *

. e
Acceleration /Tilt

o=

Motion | Vedooity / Displacement

‘ ‘ X R

Temperature

Electric / Magnetic

A

. Acoustic / Sound / Vibration

. — |
. ‘1.:) | N
A ) ! \ ——
Force / Load / Torque | — | Flow . Chemical f Gas Mo
Strain { Pressure / / — -— oo
' J xfal
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T

HOME
CONSUMER
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TRANSPORTATION + SMART CITIES I

Soba and her son Luls are on ther way Using the cars’s parking detals the

/R Dowmown foran appoimment - *n, n vy wehicle scheduies  mobile mechanic to
' s @ 1 changethe of while the teo are away
) e, |

i for the aemoon

..'... -
AR I TT I L '

o ~/o

In Downtown San Francisco 20-30% of all traffic congestion
is caused by people hunting for a parking spot.

- 5or Tiechax Mamaiod Invyportrion Ageay (W

Wisehess serdors embedded inthe parking ot
help dicect the ca to an open ot nthe ity |
whine alee Innaing the parking fee. B )

HEALTHCARE + SMART HOME

Wireless dorates theoughout B heuse help
medsure healty acthvity levwel, doeping

pattems and medication sKhadde, sioiaiiig
Aging undcle Earl is 318l Iving .

solsted o1 his home and you are
concemed about N ety

Aerts are automanically
et 20 hedlth Care servides
ard athoried famiy
members If oy abairmal
Aty W deteced

40 million adults age 65 and over will be
living alone in the U.S, Canada and Europe.
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© PEOPLE & PROCESSES

These networked inputs can then be combaned into be-directional systems that integrate data,
people, procaessas and systerms for better decision making.
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IPLELREE

Mobile Devces & Apps
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INFRAESTRUCTURA 10T & SMART CITIES

* APLICACIONES  APLICACIONES

* DATACENTERS DATACENTERS
* NETWORKING NETWORKING
* SENSORES | ;  SENSORES
( Private Cloud y Enterprise Cloud .
C Data Center / Energy < Enterprise Video, - CIUDADANOS
I'“--._.-r:ﬂ'“-t-:.{_ll &-rﬁ.rlu..'; '-.-ﬁ:-:l:.Elata

INFRAESTRUCTURA TRANSMISION DATOS

LEReoBL é L

Residontid  Teanstlormar  Distrbaion EV Charging Large CAl Strest \‘MFm Dsinbuied
Metering Mondlonng Awtomaton  Infrastructure Moters Lightng Automation  Generaton Pm&nctmmd

Cortrol Network

AV

ARNALDO C.CASTRO S.A.

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO



ESTANDARES Y SMART CITIES
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ESTANDARES ¢POR QUE SON NECESARIOS?

PZ M Internet of Everything

People 10
people (P2P)

Home Mobile

People 1o
machine (P2ZM)

’ Business

[

viachine 1o

§ M2V eee—) machine (M2

)
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BENEFICIOS DE ADOPTAR ESTANDARES

» INTEROPERABILIDAD
* REDUCCION DE COSTOS

* ESPECIALIZACION

* NETWORKING

* CYBER SECURITY - DESAFIOS

 SOLUCIONES PROBADAS
e RECOMENDACION IMPARCIAL

*  MODELOS DE REFERENCIA
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ORGANIZACIONES

TAMDARDS

Council

SSOCIATION
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Committed to connecting the world
th=r Espafol Francais Pyccewi

Radiocommunication Standardization

About ITU-T Study Groups Events All Groups Join ITU-T Standards

N -\[ - .
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COMUNICACIONES: UN MUNDO DE ESTANDARES
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IEEE Standards for Smart Networking/Communications
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Smart Energy: Connecting to Smart Grids

Approved standards and projects under development
e« [EEE 2030 series on the Smart Grid, including electric vehicle infrastructure
e [EEE 1547 series on handling distributed resources in electric power systems
e« [EEE 1815 series on electric power systems communications
IEEE Pre-standards activities
e Smart Energy Data Repository
¢ Systems and Components for Energy Routers

Smart Networking and Connectivity
Approved standards and projects under development

e« I[EEE 802 series on wired and wireless networking

e« IEEE 1775 series on powerline communication equipment
e« [EEE 1901 series on broadband over powerline networks
e« IEEE 1451 series, addressing sensors

e« [EEE 1900 series on dynamic spectrum access

e« IJEEE 1801 on low-power chip design

IEEE STANDARDS ASSOCIATION

v -
Bt

All rights Feserved to the |IEEE
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Enabling Consumer Connectivity
Through Consensus Building

- Smart Grid into Home Home Networking S
‘Devices Standards IEEE 802
EEE 1675/ IEEE 1776 IEEE 1901
E 2030/ IEEE P2030.1 EEE P1901.2
EE ?1 /|EEE P1901.2 |EEE 1815

Smart Metering deg
Standards
IEEE P1377
IEEE 1701
IEEE 1702
IEEE P1703
IEEE P1704
IEEE P1705

IEEE P1907.1
.:;."l"r" 1|rﬂe
Mobile Video)

|IEEE P2200 -
(Intelligently Cached .
Mobile Content)

Smart Grid into

3D Video Standards
IEEE P3333

Mobile Video Standards
IEEE P2200 / IEEE 802.11
(Intelligently Cached
Mobile Content)

Home Devices Standards

IEEE 1547 Series

(Distributed Energy Interconnection
Solar, Wind, Storage, etc.)

IEEE 2030

Home Networking Standards Electric Vehicle Standards

IEEE 802/ IEEE 1901 IEEE 802 Series / IEEE 1901
IEEE P1901.2/ IEEE P1905.1 |EEE P1901.2/ IEEE 1609 Series
(Communication Inside (Vehicular Communications)

the Home) IEEE 2030/ IEEE P2030.1
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IEEE Standards Activities in Cloud Computing

Overview:

Cloud computing offers the promise of ubiquitous, scalable, on-demand computing
resources provided as a service for everything from mobile devices to
supercomputers. Cloud computing offers end consumers a "pay as you go” model|—
a powerful shift for computing towards a utility model like the electricity system,
the telephone system, or more recently the Internet. IEEE is coordinating the
support of cloud computing through its Cloud Computing Initiative, the first broad-
based collaborative project for the cloud to be introduced by a global professional
association.

e IEEE P1609.0 Draft Guide for Wireless Access in Vehicular Environments

(WAVE) - Architecture
« IEEE P2301 Draft Guide for Cloud Portability and Interoperability Profiles

(CPIP)
e« [EEE P2302 Draft Standard for Intercloud Interoperability and Federation

IEEE7~ D

CLOUD COMPUTING

v -
Bt

(SIIF)

IEEE STANDARDS ASSOCIATION

All rights Feserved to the |IEEE
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IEEE Standards Activities in the eHealth Space

Overview:

IEEE has many standards in the eHealth technology area, from body area networks
to 3D modeling of medical data and personal health device communications.
Another area is the IEEE 11073™ family of standards is a group of standards under

Health Informatics/Personal Health Device Communication, for data interoperability
and architecture. IEEE 11073 standards are designed to help healthcare product

vendors and integrators create devices and systems for disease management,
health and fithess and independent living that can help save lives and improve
quality of life for people worldwide.

IEEE STANDARDS ASSOCIATION

All Rights Reserved to the |IEEE
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IEEE Standards - Improving Personal Health

4q 34 )

Cloud
IEEE P2301™
IEEE P2302™

Physician

e

World Wide Web
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IEEE Standards Activities in the Internet of Things (IoT)

Overview

The success of the Internet of Things (IoT) depends strongly on standardization,
which provides interoperability, compatibility, reliability, and effective operations on
a global scale. Recognizing the value of IoT to industry and the benefits this
technology innovation brings to the public, the IEEE Standards Association (IEEE-
SA) has a number of standards, projects and events that are directly related to
creating the environment needed for a vibrant IoT.

IEEE STANDARDS ASSOCIATION * ‘m

All Rights Reserved to the |IEEE




EJEMPLOS TECNOLOGIAS EMERGENTES
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EJEMPLOS AGRICULTURA

| ENVISIONING

Agricultural and netwral manufacturing lechnolagies are the focuws of the diagram befow. I8 identifies four key arees of eccdeénating chasnge:

AGRICULTURAL AND NATURAL MANUFAGTURING TECHNOLOGIES

'q TEGHNOLDGY

The reur fubiere of technology provitses change el @n ever-tncreasing pace wile rapidly transforming hestness models, governmments and dnstitutions worlduade. In order o help ws make sense of our urcertain future,
Policy Hortzons Canada engaged Michell Zappa of Emwsioning Technology loexplore key techmologies thal are likely o have @ profound effect on hemarily on g global leved and generalional [omeframe. This report i
struetiered arowd six key areas af technological research: digital end commenica tiows, neurs and cognitive, health, agriculton! and ratural momufoctereng, nens and matedal scence, and [frally energy. 1t prowides o

serse off how broad and far-reacheng our futwre technologres might be. Dvgital currencres, ydrogen energy slorage, brami-lo-bracn mier faces, dnd robolic farms dre all ikely (o be comman before 2030, Each of the ix key
arens imdicates the dazen or so miberdependent lachnologres that are most [eely bo have a high impact on soclely and the sconomy. The six images provide the reader with maps of how the technologres portrayed in soch erea

are [tkety o mdfere over the mexl 15 pers; that is, owr best estivate of the pormt af which o tachrodagy mdfures so thal o can be wied

Fub

_

Robotie farm Swams .
The hypothetical rumbfnun'm:afda:ms or hundreds gl"

Senzars, Food, Aulormation and Engineertng. Sensors help agricelture by enabiing recl-fime traceabelity and diagmesis of crap, vestock and farm
rmutchine steles. Food may benefit directly from gemetie tadoring and patentiolly from productng meal directly in o lab, Automation will kelp
agricatlure via [erge-scale robalic and microrobods Lo check dnd madrelam orops aft the plant [evel Engendering involves lechnologres that exidend
the reach af agriceMure lo new medng, néw places and new ereas of the econoimne Of particuler mteresl udll be symthetic biofogy, which alleas

efffcrently reprogrammeng uricellwlar LifE to make fuels, ioproducts eocessible froe ongante chesmistry dnd smarl devices.

AUTOMATIoW

agricultural robots with thousands of microscopic

sensors, which together would monitar, predict, cultivate
and extract crops from the land with practically no
human intervention. Small-scale

implementations are already on the horizon.

Invitro meat .
Alsokreown as culfured meat or fubesteak, i isa

fiesh product that has never been part of @ compiete,
living aimmal. Several current research projects are
growing,n vifro meat experimentally, although no
meat has yet been produced for public consumpdion:

Infrastructural health sensors

Can he used for monitoring vibrations
and material conditions in buildings,
bridges, factories, farms and other
i structure. Coupled with an
intelligent network, such sensors could

—

Alsg known as agbots, these are
used to dutomate agricultural
rocesses, siedh as P:arwsn'ng,ﬁni!
picking, ploughing, sol maznfe-
nance, weeding, planting,
irrigation, etc.

Robotic farm Swarms

The hypothetical combination of dozens or hundreds of
agricultural robots with thousands of microscopic
sensors, which together would monitor, predict, cultivate

and extract crops from the land with practically no
human intervention. Small-scale

implementatipns are already on the horizon.

Precision agricalture .
gement based on ohserving (and
L . .afra-field variations. With satellite
Jeed m‘!““““f"mu“”” b“fEf _advanted sensors, farmers can optimize
. -t inputs while preserving resources at ever
aes. Further understanding of crop variability,
_~olocated weather data and precise sensors should
allow improved quicnmated decision-making and

complementary planting techniques.

Adricuttural robots

Vertical farmin
A natural extension af urban agriculture, vertical farms would cultivate

plant or animal life within dedicated or mixed-use skyscrapers in urban
settings. Using technigues similgr to glass houses, vertioal farms could
augment natural light using energytefficient lighting. The advantages are
numerows, including year-round crop uction, protection from
weather, support urban food automony and reduced transport costs.

etic hiolo
Synthetic holagy is about programming bislogy

using standardized parts g5 one programs computers using
standardized lilraries today. Inclwdes the broad redefinition x‘"‘“-‘ ~

and‘ﬂpﬂmr’mmfﬁu!erhnarq?;, with the ultimate goals o
being abie to design) build and remediate engineere

bhiological systems that process information, manipulate
cIiemicaf:{abn’cu!e muttenials and structures, uce

energy, provide food, andmaintain and enhance humarn
health and the environment.

Closed ecological systems
Ecosystems that donot rely on matter exchange

outside the system. Such closed ecosystems would
thearetically trg Ornf Waste prog [hlo grvge

http://www.horizons.gc.ca/sites/default/files/Publication-alt-format/pdf_version217_707kb-1p.pdf
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EJEMPLOS SALUD

The near future of techmology promises chamge af an ever-increasing pace while ramidly trarsforming business models, governments and institutions worldwide. In order to help us make sense of our uncertain futiere,
Policy Horizons Canada engaged Michell Zappa of Envisioning Technology to explore key technologies that are kkely to have a profound effect on humanity on a globai level and generational timeframe. This report is
structured arournd six key areas of techmological research: digital and communications, neuro and cognitive, health, agricultural and matural manufacturing, nano and matenal science, and finally enevgy. It prowides a
sense of how broad and far-reaching our future technologies might be. Digital currencies, hydrogen enevay storage, brain-to-braim inderfaces, and robotic farms are all likely to be common before 2p30. Each of the six key

HEALTH TEGHNOLOGIES

The visual below looks at heaith techmologies. It identifies three key areas of accelerating change: Augmentati
Treatments and Diagnostics. The first area assists both less abled and fully able people toimprove their senses,
thought and Kological functions. Treatments will improve for different kinds of intervention: from curing genetic
diseases, to performing organ replacements and slowing down the agimg process. Diagrostics will improve greatly
over these next 1§ years, enabling doctors and individuals to learn about thar maedical state in real-time.

areas indicates the dozen or so interdependent technologies that are mast likely to have a high impact on society and the economy. The six images provide the reader with maps of how the techmologies portrayed in each area
are likely to mature over the next 1§ years; that is, our best estimate of the point at whick a techmology matures so that it can be used.

’ nanobots
A subfield of robotics that studies how to make robots that emulate living brologreal

arganisms/functions mechanically or chemically. The main objective of this
technology applied to medicine is to enhance the human body’s capabilities or treat
malfunctions with robots capable of re-programming and adapt to different
conditions, always mimicking organic funclions.

Anti-aging drugs

Breakthroughs in tissue rejuvenation with stem cells,
molecular repair, and organ replacement (such as
artificial organs ] might eventually enable

humans to have indefinite lifespans through complete
rejuvenation to a youthfil condition.

Epigenetic therapy .
The phenomena whereby genetically identical cefls

express their genes differently resulling in different

phenotypes in, for example, the formation of cancer
originating from cancer stem cells.

Enhanced o
Engeneered replacement organs for humans that

perform better than their natural counterparts.
xamples include artificial red blood cefls and
super-livers (via genetically engineered organs that
overexpress key proteins). Resprrocytes, for example,
are theoretical artificial red Nood cells that carry
oxygen 200x more efficiently than red bood cells

' Prenatal gene manipulation

The direct manipulation of an
embryoffetus genome using
hiotechnology.

Machine-augmented cogition

Refers to the effective use of information

. Medical tricorder
A \h{v;w!hdh;u) handheld portable scanning device to be
usad by

consumers to self~liagnose medical conditions

technology to augment huwman cognilion using
intelligence amplifying system of tools. Informa-
tion retrieved from the brain would then be used to

feedback necessary stimulus to accomplish determined

brain functions.

Biologically extended senses .

The idea ts based on the principle that the brain evolved to handle one

® Organ printing

The use of a combination of cells, engineering, ucerial
methods, suitable biochemical and physio-chemical
factors to improve or replace biological functions.

The term is closely associated with applications that
repair or replace portions of or whole tissues.

FA T

within seconds and take basic vital measurements. A
common view is that it will be a general-purpose tool
similar in functionality to a Swiss Army Knife to take
health measurements such as Nood pressure and
temperature and hlood flow in a nommnvasive way.

A techno-progressive cultural and intellectual movement which .

advocates for open access lo genetic information and defends the
potential of truly democratic technological development.
Biohacking can also refer to managing one's own biology using a
combination of medical, nutnitional and electronic techniques.

This may include the use Ql'nooln;ruu and/or cybernetic devices
for recording biometric data.

. The use of a combination of cells, engin «rm#, material

methods, suitale biochemical and physio-chemical
fuctors to improve or replace biological functions.
The term is closely associated with applications that
repair or replace portions of or whole tissues.

Labs on chi
Devices that integrates one or several laberatory

functions on a single chip of only millimeters to a
few square centimeters in size. LOCs deal with the
handling of extremely small fiuid volumes down

http://www.horizons.gc.ca/sites/default/files/Publication-alt-format/pdf_version216_363kb-1p_0.pdf
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EJEMPLO COMUNICACIONES
DIGITAL AND GOMMUNIGATION TEGHNOLOGIES

The near future of techmology proreises change af an ever-increasing pace wiile rapidly trarsforming business modeds, goverrements ard irstitutions woridwide. fn order o help us make sense of swr umcertain fture, Below is a diagram on digital and commumications techrologies. [t iderehifies three key arees of
Poiicy Horizons Canada engaged Michell Zappa of Envisionimg Technology o explore key fechnologies that are likely o have a profound effect on humanity on o global level and gemerational imefreme. This report is accelerating change: Elec tromics, Networking and Irterfaces. In electromics, adwances take the form
strctired arourd six key aress of technological research: digital ard commurdcations, neuro and cogritive, health, sqrical il amd meheral renufchening, rene and material science, and fimally everge. [t providesa of faster computers, flexible amd privdable slactromdcs, and smafler amd better sensors, fn networking,
semse of how broad and far-reaching our future techmologies might be. Digital currencies, hpdrogen emergy slorage, brair-to-brain imterfaces, and robetic farmes are gl [dkely to be commuon before 2opo. Eachofthe siv key e trend is fowwards more interoperability between mebworks, higher bard uid e amd mare virfuel
ares imaicares the dozen or so interdependerd fechnolngées that are most likely to hawe @ high impact on society and the econorey. The six images prowide the reader with maps of how the techrologies portraped i eacharea  services. In human inferfaces, we see change converging o rore portable devices and emormeoushy
e fikely to mahore over the next r5 years; Hhed is, our bes! estimate of the point at wiich a fechnology matures so that it can be wad, improved telepresence among people.

High-attitude stratospheric platforms .

A guast-stationary aircraft that provides means of delfvering
networking lo a large areq while flytng af a very high altitude
(I7—22 k) ower cittes for several yeurs. They are effectively

Towe-orbit regional communication salellites.
. Immersive mutti-user VR
A fully tmmersive Virtual Realily environment
o which the wser cornects through direct brain
Telepresence
A sel of technologies which allow a person o feel as

sttmulalion. All senses would be timulated,
diffiesing the boundary between realily and fetion.
mm mtm | they were present, lo give the appearance of being
p.rr?m!. o b have an effect, via telerohotics, at a
place ofher than thetr brue location.

A system of muany liny micro-
eleviromechantoal systems such as sensors,
robats, or other devices, thal con detect, for
exarmiple, light, lemperature, wibrm Bon,
madirietizm, or chemicals.

@it Wal-sied serens
Wireless Cigabit will deliver up to & Ghys [6,000 ".be'?l Tileabhle and interactive scresn-wallpapers

Memristors Printed electronics . o M
The reazom why Hae memrizlor i so différent from the Dﬂ'ler A set I fhods weed & te dectrical d covmections befween devices in mtenor spaces. This und
of printing methods used fo ereate dectrical dewices on various enable wireless displays, muck ke WI-H did for wireless ;:}ﬂ?’:ﬁﬂ;ﬁ'gﬂ;ﬁrﬁﬁ;rm;

thiee buzic circutl dlements is that if refaing memory withou substrates. Electrically finctional or optical inks are deposited on the
ni‘l'-'l-\-"-" Itisa neqe material that prosmises compulers :W muaterial, creating actove a.rpmgwe devices, such as thin film tranststors networkitig Wrap-around screens recreif the pertpheral
ers of magnitud mare efficient froem o power perpective or restitors. Printed electronfes (s expected to faciitole MI.I'?I‘:‘H&, HE wisdon and creale @ bruly imumerstve experience.

than tradittonal thansistor lechrologies, conbins multiple low-cost, ow-performance electronics for applications such o flexd
et o e e e o displays, smart lahels, devorative and animated posters, and active
mernary or CPH in a package as semall as a sugar cube. clotherag that do not requfre high performance.

Annota ed-reality glasses .

H : Much ke Googles Glazs profect, these
[Ectandoaiine parks allew contextual fnformation to be

A préaficiad futwre fifth generation o teud by humian agents to overlinid ort thenser's field of wision.

mmodile feferommunications, expected fo g
Bre the mext muzjor phuse of mobile i

telecosemurdrations starndards as well as “ration o
imobile [#erw.... f

a proposad single global sterdard, be the niaxt miape ¢
teleconumunications starddards as well as Context-aware o i DIGITAL AND COMMUNIGAT
& Cornpulers thal can bath sense and react TECHMOLOGIES ks one saqment from &

fo their environrent. Devices will have , .
Si(-Dart research project created

rnfa.rrrnd!mn ilbm.l I the un:unﬁlumw

http://www.horizons.gc.ca/sites/default/files/Publication-alt-format/pdf_version138 367kb-1p.pdf
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EJEMPLO ENERGIA

- ENERGY TEGHNOLOGIES

rsforming business modeds, go and institutions woridwide. In order to help us make sense of owr uncertain future,
Policy Horizons Canada engaged Michell Zappa of Envisioning Technology to explore key technologies that are likely to have a profound effect on humanity on @ global level and gemerational timeframe. This report is

structwred around six key areas of techmological research: digital and ications, newro and cognitive, health, agricaltural and natural manufacturing, meno and material science, and finally emergy. It provides a

sense of how broad and far-reaching our future technologies might be. Digital currencies, Iydrogen emergy storage, brain-to-brain interfaces, and robetic farmes are all likely to be common before 2090. Each of the six key
areas indicates the dozen or 5o interdependent technologies that are most likely to hawe a high impact on society and the ecoromy. The six images prowide the reader with maps of how the techmologies portrayed in cach area
are likely to mature over the next 1§ years; that is, our best estimate of the point at which a technology matures so that it cam be wsed.

The near future of technology promises change at an ever-increasing pace while rapidly

sources become more

Below is a diagram on energy technolagses. [t identifies three bey areas of accelerating change: Storage Technologies, Smarter Grids and Electricity
Gemeration. Changes coming in energy storage involve less-expensive ways of stoning energy, cither in improved batteries, as new fuels or ather
ways. A smart grid is @ set of technologi i i

e
et
L 'II -]

& .horizons

that pairs info

with dectricity, enabli and use of emergy; as energy
d and dispersed, using data d

d with p and

of energy will be key. New kinds of cectricity
generation will inciude both technologies that generale power from presently unused sources and those that will mare efficently produce electric
power or fuels from sources in wse today.

. Micro stirling engines
Micrometer sized power generators that

transfornt enerqy inlo compression and
expansion strokes. Could hypothetically be
3D-printed on the fly and cover entire
heat-generating surfaces in order to
generale power.

. Speculative globul energy & power

infrastructure and set of standards which
can be used interchangeably. Could
theoretically mimic characteristics of the
Internet in channeling heat, energy,
natural gas (and concievably hydrogen)
from local and distant sources depending
on global demand.

Third-generation biofuels .
Moving beyond today's organisms, 3rd generation

. Space-based solarpower
Collecting solar power in space, beamed backas
microwaves to the surface. A projected benefit

of such a system is much higher collection rates
than what is possible on earth. In space,

transmission of solar enerqy is unatfected by the
filtering effects of atmospheric gasses.

. Thorium reactor '
Thorium can be used as fieel in a nuclear

reactor, allowing it to be used to produce nuclear
fuel in @ breeder reactor. Some benefits are that
thortum produces 10 0 10,000 limes less
long-lived radioactive waste and comes out of the

ground as a 100% pure, usable isotope, which does
nol require enrichment.

Thermal Storage .
Often accumulated from active solar collector

or from combined heat and power plants, and
trunsferred to insulated repositories for use later

biofuels involve genelic modification of arganisms
to produce nru‘rlfu:h by unconventional means.
Examples include direct production of hydrogen
from highly efficient algae, and production of

energy-dense furans for automotive use.
in various applications, such as space heating,

domestic or process water heating.

‘ Distributed generation

Generates electricity from many small
enerqy sources insfead of la
centralized facilities. Centratized
power plants offer economies of scale,
Mt ciinsts manclon eng transmis-
fficient in rapidly

1 newds.

Photovoltaic nt glass

Glass with integrated solar cells which converts

IR and some visible light into electricity. This
means that the power for an entire building can
be supplemented using the roof and fagade areas.

Thermal storage

Often accumulated from active solar collector
or from combined heat and power plants, and
transferred to insulated repositories for use later

in various applications, such as space heating,

. . to electricity.
domestic or process water heating. Vi sl cale, with
for great expansion.

Hydrogen enerqy storage & transport

Hypothetic evolution of existing power grids,

transporting and storing hydrogen instead of
electricity. Could be used in combination with various

kinds of energy transformation methods, minimizing
loss and maximizing storage capacity.

[nertial confinement fusion

An approach to fusion that relies on the inertia of
the fuel mass to provide confinement. To achieve
conditions under which inertial confinement is /
sufficient for efficient thermonuclear burn, a capsule’
(generally a spherical shell ) conlaining thermonudetr
fuel is compressed in asn tmpl

losion process to condiffons
of high density and temperatire. /

Micro-nuciear reactors
A small, sealed version of a nuclear reactor

{approximately a few tens of meters in length)
capable of being shipped or flown to a site.
Currently able to provide 10 MW of power,

plans are for 50 MW capacity in the near fulure.

http://www.horizons.gc.ca/sites/default/files/Publication-alt-format/pdf_version219 396kb-1p.pdf
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EJEMPLOS NANOTECNOLOGIA

ENVISIONING
g TEGHNOLOGY

NANOTEGHNOLOGY AND MATERIALS SGIENGE

The near fisture af technslogy promises cange af an sver-increasing pace while rapidiy trarsforming business models, governments amd imshitutions worldwide. fn order fo help us make sense of owr umcertain future,
Policy Haorizons Canada engaged Michell Zappa of Envisioning Technofogy o explore key technologies that are likely fo have a profound effect on humanity on a globai level and gemerational tmeframe. This report is
struchered around siv key ares of technological research: digifal amd communrdcations, neuro and cogrilive, bealth, sqrionioral and ratural menufEchoring, sone and materiaf science, and fimelly eergy. [ prowides a
sense of how broad snd far-reaching our futsre techmologics might be. Digital currencies, hypdrogen enengy storage, brain-to-broin inderfeces, and robotic farmes are all likedy (o be common before 2090, Each of the six key

The subject afithe wisual balow is nanafechnology and matenials science. [t identiffes tiree bey areas of accalerating change: Nexi-generation
Materials, Renctions] Materiaks, and Self-assembiimg Matenals. Nexf-gemeration materials inclede super-light reaferisls amd active materials
et react fo chamges in thefr enviromment, culming ting in smart materials that activdy send information on thear state of beimg to cenfral wsers,
Functionai materials follow by borrowing ideas from biolegy to improve performance and add mew behaviours. Selfusserabling masteriols ane

areves imadicates the dozen or so interdependent technaologres that are mast [kl fis hawe @ high impact o society and the economay. The sit images prowide the reader with maps afbow the techrodogies portraped i each area  abowt making lorge-scale produsts that are mare precise, enabling better praperties (ehremgth, faar resistance, conductivity, ete ).

e fikely to mashere over themex! 0 years; that és, our best estimate of the point af wiich a technology matures so that it can be weed

* UNGTIONAL

~ Smart materials ®
Diesigreed muaterials thal have one or mare

%, properifes that can be significantly changed

"'-\L in a controdled fishion by external stimul,

"'{mh ak slresg, lemnperilure, modsture, pH,

elertrie or magnatic felds.
A A substanee conposed of pure carbon with atoms arrangead in e

hexagonal pattern similar o graphite, but in a one-afom thick sheet. With a
r-square-rmeler sheet wetghing only 077 my, the matertal & meredihly lght
el gtroug. Podentul applications are meredibly diverse, and inclede:
Cormapontents with higher stremgth o welght ratiof, lower cost solor cells,
lower cost display seréens in mobile devices, storing fyd 1 for fieed cell
povwered cars, medical sensors, firster charging bafleries, ulfracapacitors,
chemical sensors and many others.

. Aerogel
A synthetic porous altralight materiel derived from a gel, tnwhich the

Iigieid eoumponent af the gel has been replaced with a gas. The resull s a
solid with extremely low density and thermal conductivity which feels
ke polwsturene (stwrodoam ) to the touch. Potential aovnlications fned, -~

b

.I pelectricmechanical $ystems g
Devices integrating electrical and mechanical I mlm: T

[um!fonuh‘!yan the nanoseale. NEMS typically

ilegrate transtelor-ltke nancelectrontes with
- mgchanical actuatiors,

- thereby form physical, Mological, and chemmical sensors.

. A proposed system tn which rI;.i'ib‘l’qq’_l..hrJlH

wold covnhing reactive molerules wia ™~
mechanosynihesis to build lorger, atomicallj—
pmr_l'ﬁr_pﬂrrs_ These, ir fuere, would be gessmibled ™
by pasibioming mechantsms of fncreastng size fo
bmﬁﬁcrmﬂp}{kumﬂm-ﬂdr} products that
rermar alamtcally precise.

s, or molors, and ey

B-scale self-assembling materials
A process in which a dizordered systemn of pre-exisling componenls

forms an arganized structire or pattern as o consequence of
specific, loval dnterac tions amang the comporents themsalves,
without eclernal direction. Such matertals coudd potentially heal
themselves and grovstontrdet on cue.

Gontrolled self-assembly

Muchines that manipulole individual atoms with
organism-like o Creplicating ahiittes. These botfom-up,
atonically precize 30 printers would be able to carefully
creale sequences of DNA, BNA or profein.

Meta-materials
Matertals with o previse shape, geometry and arrasnge-

reral which can .zf_F.r tut amd sewnd in unconven tonal
manners. Polenticl applications are diverse, mcluding

remate aeraspace applicattons, ifrastruchuone mondlor-
g, Sertdrl olar power dumagemient, public safity,

firaphene

A substance composed of pure carbon with atoms arranged in a reqular
hexagonal pattern similar to graphite, but in a one-atom thick sheet. Witha
I-square-meter sheet weighing only 0.77 mg, the material is incredibly light
yet strong. Potential applications are incredibly diverse, and include:
Components with higher strength to weight ratios, lower cost solar cells,
lower cost display screens in mobile devices, storing hydrogen for fuel cell
powered cars, medical sensors, faster charging batteries, ultracapacitors,
chemical sensors and many others.

r'mpnrw'rl_q wlirazonic sensors, ahd rneu.?\’ﬂl'rrdl'mj'
shructures from earthguakes.

. Diertved edther from nature ar syrathestzad in the

labaratory, bioenatertals can be wied toenhance or
repluce natural fionctions in the body. Already

PN
chass of srnart matertals that have the flrwcturally

incorporaled abdity to repatr damage cg.ﬁ.m! by

mmechnteal wiage over tre. The fngpirgtion comes from
biolagreal systems, which have the ability to heal after bang
wﬂ!.u:rnt_ir.l.l'..-! miatertal (palymers, LerJr_Jﬁ"cx. et ) that can

NANCTEGHNOLGY AND MATERIAL

ALH G N8 AN

http://www.horizons.gc.ca/sites/default/files/Publication-alt-format/pdf_version218 379kb-1p.pdf
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LO NEUROTECNOLOGIA
NEUROTECHNOLOGY AND COGNITIVE TECHNOLOGIES

The near fishere af technology promises change af an ever-incraesing pace while rapially fransforring business models, goverrments and instihations woridhnde. In crder to hefp us make sense of our wcerfoin future, Below is a disgrars that amslyzes mesratechnology end cogritive technalogies. It identifies shree key areas of
Policy Hortzons Canada engaged Michell Zappa of Envisioning Techmolagy toexplore key technologies that are ealy te havwe @ profound offect on humsanity on 2 global leeed and gemera tional timeframe. This report is acceberating charge: Neural Network Computing, Extended Cogrition and Newral Inferfaces. Neural netwark
structured arownd six key areas of technologics| research: digitel and comemumications, noasre and cogritive, health, sgricultural end reteral manu@ctring, rano and masterial science, anad fEnally erergy. It provides a compating will kead to ingproverments in compaster vision and analpsis, such as detecting emotions and moads,
sense of horwr broad and far-reaching our fisture technologies might be. Digital currencies, hydrogen energy storage, brain-to-brein interfaces, ard robatic farmes are all ikely to be common before 20900 Each of the st key which may have szfety and security applications. Extended cognition invelves more direct commection to people's
arvas indicates the docen or so inderdeperndent fechnologées that are maost likely to have a high irpact on socicty and the cconomy. The six images provwide the reader with maps of how the technologies portruyed in cach area  Brains, allowing meood, thought pattenns and information do be altered in the brain. Neural interfoces get

are [ikely tomature over e next 0§ yeers; thal i, owr best estimate of the point o which @ technofogy meheres so that it can be sced. imfarmation st of people s brains reore efficiently, ultimately oflowing 2 machime-rmabled form of telepatie

Brain-to-brain interfaces .
The hypothetical implementation af krain
interfaces that rrunsrnifrfﬁuu.thf semsations or impulses Mo

digetal sigrel, converting the data back frfo the reciplent s
brati to enable @ certain responss from both ends. Loodely
interprelad as lelepathy, bratn tnlerfaces would be able fo

transrail fnforrmabton from one person 2o anobher without
HMH any rredintion sther than the internet, allowing the bram
ot the receiving end to perform behawios ral tasks
withau! bradning.

The cornbination of genetic and aptfcal methods fo
coutrol specific events in largeted cefls of Trving
tessue, evert within frealy moving mammals and
ather arimals, with the lemporal precizion
(rrltisecond temeteale) nesdal to keep pace with
Junctiontng intact Mological syslems.

. rm:u“ mm Im“[m Wearal dewices my\iin'e q"smfﬁhfufl‘rg molor, Sensory or
The use of sociomelric sensars coupled with cogreittve modalitfes that might hawve héen damaged as
neural networked SXVE PN I'I.r._?!nil'li!uul'!y a regult aff an infury or o digsase. Applications fndude

. dy\!rrrrrmr_!hrpm_éub’!rlyﬂ CFaAs for other neweral enharceraents, advanced cognftive fatures and
amti-sectal behavior] laking place hefore i happens. exlénuled pleysintgical senses

Predictive sentiment analysis
Predicting the libely behavior of large . Next-generation neuropharmacology

groups of peaple based on sociometric inpul Both behawioral and molecular newropharmoe dre
wariables like social bension, weather bemefitting from rapidly accelerating change. With an
vartation, pedestrian flows and degree of increase in lechnology ard improved undersiending of the
ugitation is hecomning increasingly possthle. rervous fatem, the developeent of drugs will r.nn!r.nue o e
with an fnerense i drug senstivity and specificity.

I emhancernenis

. Next-generation brain-to-computer interfaces

Hypathetical interfices to he used for asafstifg,
dugrienting, or répairing ferun coguitivedr
sersory-molor floicttans dnd communioate
thoughts end fatentions fo the Infernet.

ach as neuropharmacologicon)
chat work better than caffeine)

Iranscranial magnetic stimulation .
THME s a roninvasive methad to couse JTJM_ ot o

Fyperpolarization in the séwrons of the brain using
electramagnetic indwction o induce wea b dechre currents
wsing a rapidly changing magretic fidd. This can cause
aciruily in gpecefic or general parts of the beadn with
mrmm.ihfmmrrfﬂr! allowing the fieme tordrg and

Emotion tra

Ulsirg semsors, cormpuler wizion d nd
algarithms to correctly identify the
likely evations displayed by
indtviduals i a erowd. Useful in
airports and other high-risk faalittes.

Capacitive micromachined ultragonic transducers

A relatively néw concepl tn the field ﬂfm’rni‘_:-“
transducers where the enengy transducfion &
change i capacitarce. Can be used to remmatey
alertress, dundrendssin -

Next-generation neuropharmacology

Both behavioral and molecular neuropharmacology are
benefitting from rapidly accelerating change. With an
increase in technology and improved understanding of the
nervous system, the development of drugs will continue to rise
with an increase in drug sensitivity and specificity.

{Such as neuropharmacological enhancemenis
that work better than caffeine)

enferconnectfons of the braim to be s tudfed
Mugnelic

. Hiqh-Te 1]
The next generatton fuﬂllll:ﬂ_ﬂll!

esoniance [maging fvolves

increastng the spatial and femparal

Nearalbiofeedback

resalution of the tmagery. W are Itkely to
S0 d Lg-Tesla miae hum'? bevarmitng ¢oummo

i5 one segment from &

http://www.horizons.gc.ca/sites/default/files/Publication-alt-format/pdf_version139_382kb-1p_0.pdf
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FLIPBOARD SMART CITIES NEWS

[d romcmsoerortaa  sicuienoo  exeLora SMART CITIES NEWS Q & @O
Big Data Solving Big Problems Smart grid sensor market to grow A Beginning to Make Part of City
Forbes - Steve Olenski ten fold by 2021 Smart on Pilot Basis
Whether you're involved in the business or editor By Express News Service
tech industries, you've probably heard a lot In coming decade, the market for smart grid VIJAYAWADA:A beginning has been made
of discussions regarding ‘big data.’ But, sensors will expand with revenues growing to make a part of Vijayawada as a smart city
what exactly is big data and how is it being nearly ten-fold by 2021, reports IHS Inc. on a pilot basis. A team of CISCO
used to solve big problems? Big Data The United States ... representatives made a survey of ...

Defined If you search for the definition of
big you'll come across a varied list of ...

0
-
P
I
]
1
0
-
m

e —
The Internet of Things: Insurers AR o
must prepare for disruption, Introducing Two New Sponsored
customer impact Tutorials | IEEE Communications
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DISCOVERY PATTERNS loT

discovery HOME  CLIENTADVANTAGE  BIGTRENDS  SOPHISTICATED AND SIMPLE TRENDS
patterns

2 Dimensional Trends (expansive): Internet of Things Market Momentum and Key Connections: April 15th, 2015

Market Intelligence: Internet of Things Trends o9
Time Range: 03/20/2015 - 04/15/2015 [eee [ ‘e
Most relevent trends win the center of
Changing day by day as news and public senti
16
[grerer
"Alibaba Targets Smart Cars, S LE: ustria
Devices*Bosch gears up for | A new ty‘peof Internet security
connectivity, product is designed to stand
guard over the whole smart home
full ofgad ets: “Does Your Whole
3 v
12
7 | [3RM
8
Bplﬂbrlw
Health Cloud will draw

~data from Apple's
HealthKit and

“Google roid Wear
devices compatible with
iPhones” ‘ \

17
Mi¢rosoft

ResearchKit"

1D Ordinal Trends: :"Apple Watch after IBM announces its Belkin WeMo smart
(closest to radar center) Review: Bliss, but Only partnership with Apple. home voice control*

1. Home After a Steep Learning 19
2. Sensors BW Curve” 20 dizen
3. Health ung

4.1BM

5. Cloud

6. Security

7 Pownr
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DISCOVERY PATTERNS TENDENCIAS loT

21 Abril 2015
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RESUMEN
Libelium Smart World

Smart Roads

Warning messages and dwversions
according to climate condiicns and
unexpected events Lke accdents or

Smartphones Detection Electromagnetic Levels allic o,
: : Detect iPhone and Android devices and n Measurement of the energy radsated z i
A|r Pollutlon qgeneral any device which works wath Wifh or by cell statsons and WiFi routers Smart nghtlng

Control of CO, ernsssions of factenes, pollution
emdted by cars and tomc Qases generated

Bluetooth inerfaces

Imelligent and weather adapine Lghting
in street lights.

farrns. Perimeter Access Control Traffic Congestion T
F t Fi Detecti Access control to restricted areas and detection Menitoning of vehicles and pedestnan nie lgen Opplﬂg
ores ire betection of peopie in non-authonzed areas. affluence to optimize driving and walking Getting. adnces in the pont of sale
Monstonng of combustion gases and preemptive - . routes. » according to customer habds, preferences,
fire conditicns to define alert zones ‘Radiation Levels 2 presence of allergic components for them

of expinng dates

Detnbuted measurement of radation levels

in nuclear power stabons surmoundings to Ny Noise Urban Maps
generate leakage alerts. (O ]

Wine Quality Enhancing
Monitering sail maisture and trunk diameter
In vineyards to control the amount of sugar in
grapes and grapevine health

Sound monitonng in bar areas and
centric zones in real tme

Offspring Care S <
c the off y ety ]

ontrol of growing conditions of the olfspnng in “ i g
arumal farms to ensure its survival and health ! \ 2 P 5 S~
a::

Sportsmen Care

Vital signs monataning in high performance
centers and fields

Structural Health

Mondonng of wbrations and matenal condtions
in buildings, bridges and histcncal monuments

-

Water Leakages

Detection of bquid presence outsde tanks
and pressure vanations along ppes

Vehicle Auto-diagnosis
Information collection fram CanBus to
send real time atarms to emergencios
or provide adwice to dravers

Waste Management

Detection of rubbish levels i contaners
to optimize the trash collection routes

Smart Parking Item Location

Mormteang of parking spaces avalability Search of indnvidual tems in bag surfaces
inthe city likce warghouses or harbours

Quality of Shipment Conditions Water Quality Golf Courses

tudy of water suitabilty in ewers and the Selective irrigation in dry zones to
sea for fauna and eligibitty for dnnkable reduce the water resources requeed in

use the green l ‘.

—| ARNALDO C.CASTRO S.A.
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Monitonng of wbrations, strokes, confainer cpenings
or ¢old chain maintenance for insurance purposes
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Model Protocol Frequency txPower Sensitivity | Range*
XBee-802.154-Pro | 802,154 24GHz 100mW -100dBm 7000m
XBee-ZB-Pro ZigBee-Pro | 24GHz S0mwW -102d8m 7000m
XBee-868 RF 868MHz 315mwW -112dBm 12km
XBee-900 RF S00MHz S0mwW -100dBm 10Km
Wifi 802.11b/g 24GHz 0dBm - 12dBm -83dBm 50m-500m
GPRS 850MHz/900MHz/ 2W(Class4) 850MHz/900MHz, -109d8m

1800MHz/1900MHz 1W(Class1) 1800MHz/1900MHz
3G/GPRS Tri-Band UMTS UMTS 900/1900/2100 0,25W -106d8m

2100/1900/900MHz

Quad-Band GSM/EDGE, | GSM 850MHz/900MHz 2W

850/900/1800/1900 MHz

DCS1800MHz/PCS1900MHz 1W
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SOLUCION DE PROBLEMAS A CIUDADES MEDIANTE SENSORES
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AGUA SMART

W8 Smart Water

.\\“’/
- l:;,l i‘ ' % Monitoring water quality & safety

/ Realktime water control & managem

3 i

uon!orhg drinking water quality

\\ N
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\\ %{ calthy, pollution-free, ecosystems for wikil
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Sewage monitoring




MONITOREO AMBIENTAL
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AGRICULTURA SMART
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ALGUNAS APLICACIONES - DIFERENTES SENSORES

MEDIOAMBIENTE

Sensors
« Carbon Monoxde (CO)
« Carbon Dioxide (CO)
« Onygen (0.)
» Methana [CH |
« Hydrogen |H_J
s Arnmonia INH )
* Hydrogen Sulfide [H 5]
* Nitrogen Dioode (NO,)
o Dzone [0
= Hydrocarbons (VOC|
* |sobutana
e Fthanol
» Toluene
» Temperature

* Hurmidity
* Atmosphenc pressure

T % da

Sensors

« Presence

» Hall affect

o' Water presence
= Liguid level

e Liguid flow

s Temperature

4 * Humidity

= L uminosity [LDRI

SEGURIDAD

SM

jf’f’ [
A e e
=TT ) L

ART NOISE

Sensors
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MONITOREO DE PEATONES Y TRAFICO VEHICULAR

* Applications related to Shopping and Street activities:
Number of people passing daily in a street

Average time of the stance of the people in a street

Differentiate between residents (daily matches) and
visitants (sporadic matches)

Walking routes of people in shopping malls and
average time in each area

The monitoring systemcan also be usedto calculate the average speedofthe vehicleswhich transit
over aroadway by taking the time mark attwo different points.

d; set distance

to, initial time
t,: final time

Vehicle Traffic Monitoring is also another

important application as understanding the
flow and congestion of vehicular traffic is

essential for efficient road systems in cities
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SCHNEIDER ELECTRIC: 5 STEPS TO MAKE A CITY SMART

1. Vision: setting the goal and the roadmap to get there

2. Solutions: bringing in the technology to improve the efficiency of the urban systems
3. Integration: combining information and operations for overall city efficiency

4. Innovation: building each city’s specific business model

5. Collaboration: driving collaboration between global players and local stakeholders
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SCHNEIDER ELECTRIC: REFEREN

Beijing, China

enforcement system, Supsrvision and monionng System foe
expressway , CCTV, traffic fow detecti ath and
guidance syatem, inlegration in 10 control conturs.

@rid and Gas distriduth ¥ ot all Matropolitan Area,
Tealfic & by th hout the city,

v -

il imerfaced with R5o's bmedigent Operations Comer (I0C)
providing >S0% of its data - for a holistic view of city systems.

Lyon g Grenoble, .France

e

Smart Grid project at regional scale, including smart metor
deployment, Low-Valtage and Madium-Yohage grid management,
HQr auromation for aneegy efficiency and poak shedding.

GIS for upgrading of powar grid 1owirds Senart Grid, District
hoating management; Motro 1olling systom.

Sao Paulo, Brazil

CCTV optimizes surveillance; SCADA optimizes traffic i tunned &
higtay, Two Command & Control Centers manage city areas
with readtine adap traffic | 5y in382

Guiyang, China

mpe-memm;mwmm
RL10as @ distibution ] ing 4 milion

Quito, Ecuador

E700 waltic Gghts and 1500 CCTV cameras, Weather information
Syslom Sor city 2irpoet, indegratod platt) s tratlic
comtrod, CCTV systom, city access control, and provides web-
02504 raveler informatae

Ta EEE—— .

Comsmand & Control Centars for city traffic, crifical bulidings,

matro, paking, CCTV surveillance; air quality mondoring: metro
fare collecsian.
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ARNALDO C. CASTRO S.A. Y PROYECTOS DE SMART CITIES

DEPARTAMENTO DE INNOVACION
SCHNEIDER ELECTRICY LIBELIUM ES ARNALDO C. CASTRO S.A. EN URUGUAY

INVESTIGACION Y DESARROLLO DE APLICACIONES

What is desirable
to userse

INFRESTRUCTURA DE CONTROL Y AUTOMATISMOS

\_ Innovation
DRONES PARA APLICACIONES DEL AGRO N \

Whatis | =2 What is viable
possible with in the
technology marketplace

BUILDING MANAGEMENT SYSTEMS
DATACENTER INFORMATION MANAGEMENT

SOLUCIONES PARA HEALTHCARE, PROTECCION Y EFICIENCIA
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¢ PREGUNTAS?

Por mas informacion:

ggiannattasio@arnaldocastro.com.uy

www.arnaldocastro.com.uy

iMuchas gracias!
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