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IoT: Today’'s Hot Topic

Gartner's 2014 Hype Cycle for Emerging Technologies

expectations

Speech-lo-Speech Translation
Autonomous VeNicles

Smart Advisors

Data Sclence

Prescriptive Anahtics
Neurobusiness

Biochips

Internet of Things

i

VWearable Userinlenaces
Consumer 30 Printing
Cryptocumrencies
Complex-Event Processing

In-M Database
ContentAnalytics

Hybrid Cloud Computing
Gamification

Augmented Reality
Machine-to-Machine
Communication
Senvices

Affactive Computing

SmartRobots

3D Bioprinting Systems

Volumetricand Holographic Displays
Sof

Consumer Telematics

30 Scanners

nfum Computing "
H?n"r[:a'nu Computing Mobile Health Enterprise 3D Printing
Brain-Computerinterface Adiivity Streams
ConnectedHome g In-Memory Analytics
CluudCumpl':lh;g Gesture Control
Virtual Personal Assistants SmartWorkspace Virtual Reality

Digital Security
BioacousticSensing

As of July 2014
i Peak of
Innovation Trough of Plateau of
Tigger . \nflated o ool Stope of P i
time -
Plateau will be reachedin: absolete

Olessthan 2years O 2toSyears @510 10 years A morethan 10 years @ before plateau

Speech Recognition

| http://www.gartner.com/newsroom/id/2819918 |

IEEE STANDARDS ASSOCIATION

< IEEE

Things vs people

I Internet-connected devices
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Growth in Data
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IEEE Internet of Things (IoT)
Definition




What is IOT (Internet of Things)

ITU-T Recommendation ITU-TY.2060defines IOT as a global
infrastructure for the information society, enabling advanced

services by interconnecting (physicaland virtual) things based on
existingand evolving interoperable information and
communication technologies.

IEEE-SA INTERNET OF THINGS ECOSYSTEM STUDY
The Internet of Things (IoT)is a system consisting of networks of
sensors, actuators, and smart objects whose purpose is to
interconnect™all” things, including everyday and industrial objects,
insuch a way as to make them intelligent, programmable, and
more capableofinteracting with humans and each other.

Smart = interconnected components sharing useful
information for taking actions
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IOT Value

The IoT's true valuelies in the datathe
interconnected items share.

IoT might, for example, lead to improved highways,
more efficiently run hospitals, and changes in how
things are shipped.

IoT has to overcome several obstacles:

- It needs more intelligent sensors that can talk to
each other, as well as better and faster analysis
tools to deal with the deluge of data, to say
nothing of common standards.

— There are also societal concerns such as howto
keep personal information private.

| http://theinstitute.ieee.org/static/special-report-the-internet-of-things |
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IEEE Internet of Things (IoT)
Applications

Great Expectations

Smart systems may well be humankind's best hope for
dealing with its pressing environmental problems, notably
global warming.

Today power grids, transport systems and water-distribution
systems are essentially networks of dumb pipes.

If the power grid in America alone were just 5% more
efficient, it would save greenhouse emissions equivalent to
53m cars, calculates IBM.

Congested roads cost the US 4.2 billion working hours and
10.6 billion litres of wasted petrol in 2007 , according to
the Texas Transportation Institute.
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IoT Application Domains & Stakeholders*

Hospitals & Doctors
Consumer equipment providers

4 Insurance companies

Consumers Healthcare
\ Appliances
Home & providers
ICT infrastructure Building |
providers
Facility
Regulators management
P architecture Retail stores
Logistics . framework
companies
Application
Public transport developers
companies Mobility/
\ Transpor-
v tation
Utilities

City authorities Manufactur-

ing

N

Manufacturing industries Automation equipment providers

0 the diversity of IoT application areas
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Cows are Things too
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Internet of Things (IoT)
IEEE Multi- Technology Approach

IEEE Standards on Smart Systems IEEE l'-! r'
eHealth :
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IEEE Standards on Smart Systems

Smart Home |EEE 1 4

Smart Grid into Home Home Networking Standards
Devices Standards IEEE 802
IEEE 1675 / IEEE 1775 IEEE 1801

IEEE 2030 / IEEE P2030.1 IEEE P1901.2
IEEE 1801 / IEEE P1901.2 |EEE 1815

L. 1 i
{

l Smart Grid into
] ! L Home Devices Standards
Smart Metering ’—_ IEEE 15647 Series
Standards — (Distributed Energy Interconnection
IEEE P1377 | Solar, Wind, Storage, etc.)
IEEE 1701 IEEE 2030
IEEE 1702
IEEE P1703 !
IEEE P1704 |
IEEE P1706

3D Video Standards

IEEE P3333 Home Networking Standards Electric Vehicle Standards
Mobile Video Standards IEEE 802 / IEEE 1901 IEEE 802 Series / IEEE 1901
|EEE P2200/ IEEE 802.11 [EEE P1901.2 / IEEE P1805.1 IEEE P1901.2 / IEEE 1609 Series
(Intelligently Cached (Communication Inside (Vehicular Communications)
Mabile Content) the Home) IEEE 2030/ [EEE P2030.1
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Internet of Things (IoT)
IEEE Engineering And Communiyty




IOT View - ISO 30141
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What does IOT look like?
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IEEE Architecture for IoT ’:ﬁfimerofrmngs

e IEEE P2413 will provide an architectural
framework for the IoT and its sub-domains
e http://grouper.ieee.org/groups/2413/

e The architectural framework for IoT will
include

- A reference model thatdefines relationships
among various IoT verticals (e.g.,
transportation, healthcare, etc.) and common
architectureelements

- Architectural building blocks and their ability
to be integrated into multi-tiered systems

— A blueprint for data abstraction and the
quality "quadruple" trust thatincludes
protection, security, privacy, and safety”

|EEE STAMDARDS ASSOCLATION

IEEE View - P2413

» This standard defines an Architectural Framework for the
10T, including descriptions of various IoT domains,
definitions of IoT domain abstractions, and identification of
com monalities between different IoT domains.

* The Architectural Framework for IoT provides:

» reference model that defines relationships amongvarious IoT
domains (e.g., transportation, healthcare, etc.) and common
architecture elements

- reference architecture that:

» builds upon the reference model

» defines basic architectural building blocks and their ability to be
integrated into multi-tiered systems

+ addresses how to document and mitigate architecture divergence.
« blueprint for dataabstraction and the quality "quadruple" trust
thatincludes protection, security, privacy, and s afety.
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IEEE P2413 and other bodies ’ Infernet of Things

e A unified IoT architecture framework cannot be constructed in
isolation. It mustinclude interaction with, and input from
other standardization activities. A broad range of vertical
applications need to be understood to

- Coverthe various applications, their requirements and
specific IoT functionalities in the IoT architecture
framework

- Ensurethattheframework addresses the needs for
standardization activities

P2413 will include interactions with standardization activities
within IEEE

Additionally, P2413 has and will continue to establish liaisons
with other standardization bodies

e for example, IEC (e.g.Industry 4.0, Smart Grid), ETSI,
oneM2M,and ISO (e.g., IntelligentTransportation
Systems, e-Health) on IoT matters
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IEEE-SA .
Internet of Things: Activities ’ niemetofhings

New standards e 10T Architecture Framework

project: IEEE e http://standards.ieee.org/develop/proj
P2413 ect/2413.html

nvergence of
Scnga rteH?) meggd e IEEE-SA Industry Connections program

Buildin » http://standards.ieee.org/develop/indc
2 onn/iccshba/index. html

Architectures

e Broad-based initiative across all of
Engagement with IEEE focused on IoT

IEEE IoT Initiative e Covers IEEE conferences, publications,
education programs and more
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Contributions to European IoT Efforts
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IEEE IOT Special Report
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IEEE IOT Special Report

REMIFITR

CEIHTER AT R RETH CHE TR,
L g gy S1 LR vy suven g velsiend Lo Db ek el
Thassgs

FLF WTTE BULIHRG THE HEXT B TIEHG
Thet it o Yo i e i 1t BT

SET TG THE STAGE POR THEE BFTEANET OF THIRS

[ s S o

FEOFLE

TR - LA TN B PR O TR LIV ES
T rtarg e prbarers o sehramar that frien vam o Thingn

http://theinstitute.ieee.org/static/special-report-the-internet-of-things

|EEE STAMDARDS ASSOCLATION

|EEE STAMDARDS ASSOCLATION

IEEE IOT Special Report
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IEEE I0T SpeC|aI Report
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Selling Hot Air m.q P

® Smart systems can support new business models.
» Aircraft engines are packed with sensors
» 80% of Rolls-Royce engines are not sold but rented
» Rolls-Royce charges for the time they run.
» Most Rolls-Royce engines send telemetry data to four centers,
the biggest one in Derby, Great Britain

= Smart systems support as an alternative to owning
physical goods or dedicated businesses, running services
and sharing resources

® Forexample: Uber, Airbnb, TaskRabbit...

= How many taxis, garages, drivers an mechanics
does the $40 B (market value) UBER employ?

IEEE STANDARDS ASSOCIATION m
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Trend Toward Urbanization LCit

m Half of the world population is living in cities in 2013
® The world population today is half what it will be in 2100

®m Populationin cities is expected to grow from 3.6 Billion to 6.3
Billion by 2050

World population (1700-2000) and population projections (2000-2100)

- high scenario /"J)
12,
Q By 2030, the populations of all -  mesm
developing countries, most notably £, 7
in Asia and Africa, will be more urban cill /r—o\
than rural. é“ L ey
4
Q The world slum population will , i
reach 889 million by 2020. ' __o—
Q——-o——__w
1 7‘00 1 7'50 18'00 18‘50 ‘Lége 1 9‘50 20‘00 20‘50 2100
nited N ic and Social pul Division 2004 1B 2012 Encyclopaedia Britannica, Inc.
Ihttu' unhabitat.ora/making-slums-histor v- a-glob al- challeng e-for-2020-intern ational- conferen ce-r abat- morocco-26-29-november-2012 I
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African cities Example

I Growth of African cities
% increase, 2010-2025 forecast City population, forecasts, ] 2010 [l 2025

iers
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Urban challenges ['l
|[EEE i 4=k\
at least some of them... r

]
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Early Smart City Examples
Walt Disney World - began 50 years ago,1964

27000 acres -the size of San Francisco
Employs 62000 people

140,000 visitors per day
Infrastructure built first at ground level
Park built on top
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Smart City Initiatives
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Initiative Objectives Smart Cities

® The IEEE Smart Cities Initiative is a global, multi-disciplinary
effort to:

- Create a vibrant and world wide network of cities,
providing education, insights and expertise

- Collaborate to share knowledge, experience and good
practices
m [nvolve local governance, universities, industries and local
IEEE volunteers

- Assist municipalities in managing the transition to
urbanization

- Raise awareness of the benefits and downsides of

technology and help guide the appropriate uses of
technology

- Build collaboration with organizations such as IEC

IEEE STANDARDS ASSOCIATION < IEEE
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IEEE Smart Cities

initiative

® 2014 - Guadalajara (Mexico)

m 2015 - Trento (Italy), Wuxi(China)

IEEE STANDARDS ASSOCIATION

m JEEE Conducted an urbanization Challenge and
selected three cities to be supported by the

w1

Information Services
EWhere am1I?
®Where are my friends?
m Are there coffee shops near by?

m [s his a fair price to pay for this item?

Common Themes

m [ ocation services

®m Communication services
ESensors

IEEE STANDARDS ASSOCIATION

mHow do I get to the store I'm looking for?

mBefore I buy this Do you like this style and color?

w1
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Smart City - Information Value *F''" r‘
B Engineers dream of a digital nervous system that captures data
from every nook and cranny: from sewers, parking spaces,
school thermostats, cameras designed to show how many
windows have lights turned on behind them, and so on.

®m Powerful computers then crunch the data, optimise operations
and tell the authorities about incipient problems.

m [tis a notion of control happily abetted by technology companies
that want to sell components and services: “Unlocking a one
trillion dollar opportunity” was the tagline of a smart-city
workshop in Singapore earlier this year.

I http://www.economist.com/news/briefing/ 2158 500 2-e nthusiasts-think-da ta-serv ices-can-cha nge -cities-ce ntury -much -electricity |
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Smart City — Information Value '’ r‘

B Proponents claim that the right tools, properly hooked up, would
allowa newlevel of integrated response.

m A fire alarm would not simply call out fire engines: it could
determine their best route, redirect trafficaway from it, warn
downwind schools to close their windows and make sure that
there was adequate water.

I http://www.economist.com/news/briefing/ 2158 500 2-e nthusiasts-think-da ta-serv ices-can-cha nge -cities-ce ntury -much -electricity |

Staticdatais also valuable.....

New York OpenData currently offers 1337 databases to the public
Such as: Subway entrance maps, construction projects, after school
programs, hiking trails, recyding bin locations, street treeinventory

https://nycopendata.socrata.com/data

IEEE STANDARDS ASSOCIATION < IEEE
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Smart Cities
IEEE Initiatives

Initiative Deliverables |EEE i 4 P
B As aframeworkforthe initiative
- Web Portal
- Knowledge Database : Whitepapers, applications, metrics, use cases,
etc.

- On-Line Technical Community
- Dissemination through press releases, news letter, conferences, social
media...
B Foreach ofthe selected cities
- Completionof workshops in cities planning or building a smartcity
- Working groups and whitepapers
- Metrics to measure effectiveness of SmartCities
- Publishedtheses and doctoral dissertations from university students
- MOOC Courses developedby the universities on agreed topics
- Follow-on conferences
- Standards

IEEE STANDARDS ASSOCIATION m
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Whitepapers: Guadalajara Project

®  Six papers published on Portal

- Cloud Computing Architecture for
Digital Services into Smart Cities

- IEEE-GDL CCD Smart Buildings
Introduction

- Living Lab for Smart Territory

- Network Architecture based on e B i
Virtualized Networks for Smart Cili=s
- Smart people: Enhancing GDL CCD
Citizens’ Engagement Through Ci=t=
Utilization
- Towards the Preparation of the
Guadalajara’s SmartCity Metrics
Structure

http://s martcities.ieee.org/
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i L i IEEE H El
First Course - Smart Cities Metrics “ratCies
® Course Title: Introduction to Metrics for Smart Cities

®m Abstract:

- Develop a basic understanding of the elements of a Smart City
and learn the impact of using metrics to measure its
performance.

® Course Details:
- Start Date: 23 March 2015
— Duration: 4 weeks

®m Further Information: https://www.edx.org/course/introduction-
m etrics-smart-cities-ieeex-scmtx-1x#.VQKES5eHxiFV

IEEE STANDARDS ASSOCIATION < IEEE
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IEEE Smart Cities Standards

® Invention is good; re-invention is a waste

B Standards are an integral part of Smart Cities

m IEEE is engaged in a very broad portfolio of standards
development
- Seamless Connectivity: Communication Standards
- Intelligent Transportation
- Smart Grid & Energy Management/Smart Homes
- eHealth
- Green Communities

B The underlying technologies are being driven by the new paradigm
of ‘Internet of Things’

IEEE STANDARDS ASSOCIATION < IEEE
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IEEE Standards on Smart Cities IEEE H [:

SeamlessConnectivity - New 802 Initiative: e
High Efficiency WLAN (HEW) ST LA

L}

| e . .r._r- '-;.-I"" 5 i
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Enhanced Video

Consumer Wearable
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IEEE Standards on Smart Cities IEEE q r‘

Intelligent Transportation

= TEEE 802.11p supports communication between vehicles and the roadside and between
vehicles while operating at speeds up to a minimum of 200 km/h for communication
ranges up to 1000 meter in the 5 GHz bands; specifically 5.850-5.925 GHz band within
North America with the aim to enhance the mobility and safety of all forms of surface
transportation, including rail and marine.

Safoty

SAE 2735 [T
Pt Picssage Sublayer

IEEE
16093

s Lavere | ETF RFC
Do 7937768

IETF RFC
IEEE _ .-~ 2460

16093

LLC Sublayer oA

IEEE 1609.4 =" MAC Sublayer Extension

s . P | MAC Sublayer
/ Y Z4 ,

® IEEE 1609 Family of Standards for Wireless Access in Vehicular Environments
(WAVE) define an architecture and a complementary, standardized set of services and
interfaces that collectively enable secure vehicle-to-vehicle (V2V) and vehicle-to-
infrastructure (V2I) wireless communications.

More information available at https://standards.ieee.org/develop/wg/1609_WG.html

IEEE STANDARDS ASSOCIATION m
47

IEEE STANDARDS ASSOCIATION _ ©IEEE

Smart Cities

Concerns?




Smart City Promises
« Connected

« Informative

» Scalable

« Safe

« Renewable

« Sustainable

« Less Pollution

* More energy efficient

« What could go wrong?
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Clean Energy - Smart Grid —The Dark Side

March 19, 2015

Europe is Using So Much
Solar Power that the sudden
decrease and subsequent
surge of power from
Today’s Eclipse Could Test
its Grid
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Questions?
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Contacts

* Bruce Kraemer, PresidentIEEE-SA, bkraemer@marvell.com

* Dennis Brophy, Chair, IEEE IoT Steering Committee,
dennis_brophy@mentor.com

« OlegLogvinov, Chair, IEEE P2413 Standards,
oleg.logvinov@st.com

* Roberto Saracco, Chair, IEEE Smart City Initiative,
Roberto.Saracco@ictlabs.eu

« Harold Tepper, Program Director, IEEE SmartCity/IoT
Initiative, h.tepper@ieee.org

 Brenda Mancuso, IEEE-SAProgram Manager (for P2413),
blmancuso@ieee.org

« SriChandra, Standards SrManager, IEEEIndia,
sri.chandra@ieee.org

+ Bill Ash,IEEE-SA Strategic ProgramDirector, w.ash@ieee.org

|EEE STAMDARDS ASSOCLATION m
52




Thank You

Advancing Technology

for Humanity
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