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LeTl : a Technology institute
A few facts

Founded in 1967

A single mission : Innovate with Industry

1700 collaborators
160 PhD + 40 post-doctorants
38 % foreign students

2200 patents
286 registered in 2012
40 % under licensing

Budget : 275 M€

50 start-ups
& 350+ Industry partners
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A Business Model ...

Create and transfer innovation to our industrial partners

Mass
production
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Markets require smarter, safer, connected,
more efficient :

S
V-2 sy

ances
Cities

i

Infrastructure, logistics Homes, buildings
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loT will generate new opportunties
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loT Context

. . . World population
6,3 Billion 6,8 Billion 7,2 Billion 7,6

Billion Connected devices

500 Million 12,5 Billion 25 Billion 50
Connected devices

BillioPd 1,84 3,47 6,58
2003 2010 2015 Per Person
2020

More connected
devices than
people

New Internet
Inhabitants

Twitter .
ntgomerymae Quantify self

Koubachi Intelligent Parking @Mo

X

—
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Forecasts call for billions and billions of

connected devices

“Smart Connected Ericsson CEO Hans
Vestberg estimates

Devices To Reach 13.5 50 billion devices will

offe . V4 _ 40
Billion in _2016 Harbor be connected to the
Research (link)

50 BILLION CONNECTIONS IN 2020

50

. 2 1
Web by 2020 (Ilnk) % S0 |:| Turning point for
c mobile communication
S e
c
2 20
=
10
18 [ Industrial & Medical Automati . . .
(ARTERTRAETIETEE Devices Communicating FEOREE
Consumer & Entertainment .
16 - Over a Network Worldwide PLACES
M Communications 0%
1980 1990 2000 2010 2020

Automotive, Marine, Aviation

14
W Computers

e 50 Billion Connections in 2020 — Ericsson

10 (from page 18 of 2010 annual report)

Number of Devices
(in billions)

John Gantz of IDC
forecasts 15 billion
devices will be
communicating over the

network by the year
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 201} 2015 (llnk)

Source: John Gantz, The Embedded Internet: Methodology and Findings, IDC, January 2009

leti Graph found here and here


http://www.ericsson.com/thecompany/investors/financial_reports/2010/annual10/sites/default/files/Ericsson_AR_2010_EN.pdf
http://msdn.microsoft.com/en-us/magazine/hh852591.aspx
http://download.intel.com/embedded/15billion/applications/pdf/322202.pdf
http://msdn.microsoft.com/en-us/magazine/hh852591.aspx
http://www.ericsson.com/thecompany/investors/financial_reports/2010/annual10/sites/default/files/Ericsson_AR_2010_EN.pdf
http://www.prweb.com/releases/2012/7/prweb9713813.htm

One research report forecasts as much as
$4.5 trillion in spending by 2020

The Connected Life: A USD4.5 Trillion Global Imp

The Business Impact of Connected Devices could be — GSMA & Machina Research Report

Worth US54.5 Trillion in 2020.” — GSMA (link)

Top Ten Connected Applications in 2020 — GSMA (link) PRI
Application Value ($USb) SR
Connected Car 600
Clinical Remote Monitoring 350
Assisted Living 270
Home and Building Security 250
Pay-As-You-Drive Car Insurance 245 The Connected Life: A USD4.5 trillion global
New Business Models for Car Usage 225 impact in 2020
Smart Meters 105 et
Traffic Management 100 ik e
Electric Vehicle Charging 75
Building Automation 40

“The Connected Life will open up new revenue streames,
facilitate new business models, drive efficiencies and
improve the way existing services are delivered to
create a global business impact worth as much as
USS4.5 trillion” — GSMA (link)
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http://www.gsma.com/newsroom/gsma-announces-the-business-impact-of-connected-devices-could-be-worth-us4-5-trillion-in-2020/
http://www.gsma.com/newsroom/gsma-announces-the-business-impact-of-connected-devices-could-be-worth-us4-5-trillion-in-2020/
http://www.gsma.com/newsroom/gsma-announces-the-business-impact-of-connected-devices-could-be-worth-us4-5-trillion-in-2020/
http://connectedlife.gsma.com/wp-content/uploads/2012/02/Global_Impact_2012.pdf

Main markets starting already

Smartcities eHealth and security Advanced
wellness manufacturing

Lleti | 10



What is a smart city ?

N

n Underground Facility Identification
- Smart Urba derground Facility Identifi
Infrastructure Water-pipe Monitoring
Streetlight Monitoring
Smart Park ] '_' ' '
e | BT
RFID Ticketing i¥a) o lgh
Park Info k '_:' 1]

Child ID

Public Surveillance

Smart Bench

Mobile Community and Tourist Info
LED mood lighting

Smart Street

Smart Home

Smart
Building

Smart Digital
Signage

Home Automation
Home Security

Intelligent Building System
In-Building Communication Metwork

Smart Office and Business Solutions

Smart
Transpertation
h1l

Smart Signal Control
Traffic Information
Parking Information
lllegal Parking Detection

kiosk, Signage, Screens, Floors,
Projections, etc.
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A booming market

The global smart city technology
market will grow from $6.1
billion in annual revenue in 2012
to $20.2 billion by 2020

Examples for a city* of 1 million people

Smart metering  600.000 $120 million
meters opportunity
Electric vehicle  45.000 $225 million

charging electric opportunity
infrastructure  vehicles

Market Revenue (3bn .

Remote patient  70.000 $14 million
monitoring peoplew/  opportunity

(diabetes) diabetes
a1 gz w1 WM s N6 21 Smartretail  4.000 $200 million
. N establishments  stores opportunity
B Smart Homes (@ Smart Building B Smart Grid lSmartinduslryAu_t_émation -_;‘5' o
E Smart Healthcare | @ Smart Education E Smart Transportation B Smart Security i Smart bank 3.200PTMs  $160 ml||[0n
E branches opportunity

xe: High level estimates given by IDC Report Boston March 4, 2010

Source: GBI Research, Smart Grid Proprietary Database [Accessed on December 8, 2012]
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loT major benefits

Data monetization,

New services and  Co-marketing/branding...

* Generate service offerings in
AU place of HW one-off sales

usage based pricing

New business models => Ex: insurance, coffee

machines, printing...

letf= | 13



loT

Services,

sensors
SaaS Biz models E€VENUes

New services and
revenues
New business models

leti | 14



At the heart of societal challenges

Living Healthy, Ageing Well

Efficient use of -

N Cls
. Safer o
g _aansport

Smarter I '

Innovative online public services
in an inclusive
and reflective society

connected

Living in a secure society
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Itis just right time ! Tav... resoe. ®energy@home
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- . . . Smart Sweet Home’

Investments and e |NITAtIVES ARM sensinode

OpenData

reorganisations

P

ation protocols @

Smart Grids ) 1)

Advanced L& é’!&g Wellness TigBee

manufacturingSmart cities Quantify self New sensors Low Power &
L) capabilities Energy Harvesting

Security White goods o

Video-surveillance renewal Localization Integration
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Les ordinateurs sont inutiles...
Computers are useless...

... ils ne donnent que les réponses.
... they only give answers.

Pablo Picasso

leti | 17



A few questions...

Did you do the inventory of the digital data accessible to
your product?

Could your product transmit real-time data on its usage ?
On its user ?

Could these data be valuable ? For your product ? For
you ? For others ?

Is your product linked with external data ? Are these data
streams socialized (Linked to external events or data or
people)

Could or would you react to your or external data to
improve your product or service ?

How would | respect the privacy of my customer ?
Would your product still comply with your Ethics ?

Lleti Internet of Things | JM.Goiran | 18



... applied to a...

Did you do the inventory of the digital
data accessible to your product?

Could your product transmit real-time
data on its usage ? On its user ?

Could these data be valuable ? For
your product ? For you ? For others ?

Is your product linked with external
data ? Are these data streams
socialized (Linked to external events or
data or people)

external data to impse
or service 2

How wo
customer

° | ey
Would your product still comply with Pr 1V£1 C y ?

your Ethics ?

Lleti | 19



... applied to a...

Services,

Value
A

Video surveillance
Comarketing

Wifi access sharing

Customer satisfaction
measurement
Analytical marketing
SmartCity integration

Web Localization

Referencing in mapping systems
Social web payment

Anticipation of consumption /events

Preventive maintenance Sensors, Data
Optimization of refilling process communication

PayPal

Lleti | 20



Security in loT

SECURITY in loT

—t L
Confidentiality

J=>

"FData stream access cuntml,ﬂ"
Identity management
system, Confidentiality-
preserving aggregation
\ techniques, ... Y,

" Ceneral privacy model for B
loT, Enforcement
mechanisms, Role-based
systems, Data governance,

\. J

Trust negotiation
mechanisms, Megotiation
language, Object identity
management system, ...

Lleti
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loT functions

Applications

Internet

Leti contributes to Optimize & Enhance value by:
Power and Autonomously,

\performance Discreetly, -
Sense & Control, I Et l
Securely Communicate,
Connect,
Things

o~

Real World

leti —s II?EeIn?t of Things | | 22



loT technology ruptures in LETI

Autonomous / Power efficient:

More efficient and powerful devices with new silicon and assembly
technologies (FDSOI, 3D, Photonics..) for things and BigData

Network

Energy harvesting, management & storage
sy & & & Data Modelling and

Discreet / miniaturized: Integration
Applications

Technology acceptance is directly linked to its nanoscale integration

Mutulalization of functions (e.g. : RF module for localization &
communication (Zigbee, UWB)

Sense&control : @

Highly integrated NEMs/MEMs N—

Vast new sensing capabilities (THz, LabOnChip...) for a small overhead '"tg:?ce

New Micro-actuators

Power
Securely Communicate : (Energy
. . . Sensor harvesting &
New loT communication standards, new network topologies 2 storage)

Dedicated secure & low power protocols actuator

Ensuring the integrity and anonymousness of the data

Processor

Connect : stof;
ge

Integrate devices in a holistic approach with Cloud Services
Make sense from the content : data fusion
Enable the valorization / monetization of data and functions

Lleti



New Challenges for SmartCities

User Interface
Smart environment requires ease of use and transparency to the user

Extensive use of RFID, BT, other low-energy wireless protocols.

Heterogenous networks

Smart cities will assemble a very large number of sensors which are sharing different
networks and using different protocols

A high level of semantic translation is required

Security and Privacy

Smart Cities should provide a safer environment, resilient to ill-intentioned use and
attacks

Pervasive, it should not jeopardize citizen privacy

New sensing capabilities
The progress in the sensor capabilities and integration will generate new services and
revenues
Pollution tracking (Gaz sensing, nano particule sensing, allergens sensing.), humidity...
Safety for food, water treatment

People /car counting, activity monitoring, structural monitoring for buildings...

Power aware

Ubiquitous technology requires low power connectivity and energy harvesting
capabilities
Interfaces and Security solutions should be power aware

Lleti



SmartCities : a wide background in Leti

Smart Santander

http://www.smartsantander.eu
architectures, key enabling technologies,
services and applications for loT

Vitro
http://www.vitro-fp7.eu

OUTSMART

Future Internet enabled eco-system for cities.
Innovative services and applications

SCUBA

FP 7 ICT project, 8 partners . Novel architecture, services, and engineering

methodologies for robust, adaptive, self-organizing, and cooperating
monitoring and control systems.

e
SocloTal g2 sociotal

Creating a socially aware citizen-centric Internet of Things
Butler

http://www.iot-butler.eu/ -

FP7 project focused on the Internet of Things researches

ClouT: Cloud of Things

for empowering the citizen clout in smart cities

_420.000 IoT devices

Smart Santander
Highlights
* Targeting:
= Researchers
= End users
= Service providers
« Duration
36 months
« Consortium
15 Organisations
8 EU countries + AU
+ Budget / Funding
8.67 M€ /6.69 M€
* Resources
854.9 PM

L sensel

Firal Warld Dimradanial the Nebwark ol e Fuiurs

OUTSMART

ennovatis' (% ‘ .
PHILIPS —|_-|A —I—l “Embedded Systems

Schneider
d pEecuric €S9
L]
United _' ‘_ @ JECHNISCHE
. UNIVERSITAT
* Technologies DRESDEN
ST Microeslecton:
= TELECOM .
‘cﬂ Unlversitvol Samander City
g uBiquitous, secUre inTernet- e Cartabnis | [ Genowaci ity
strema
anacseon of-things with Locationand =~ : ia
contEx-awaReness )
- gemalto
L] et
W o=}
Home Lab Q -,
swiscom  FITST LY/  ziGros
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http://www.smartsantander.eu/
http://www.vitro-fp7.eu/
http://www.iot-butler.eu/
http://www.iot-butler.eu/
http://www.iot-butler.eu/about-butler
http://www.iot-butler.eu/what-is-the-internet-of-things

Internet of Things is laying the foundations
of our future lives ...

1A'
L...!d

Smart Homes & Intelligent Business "Logistics énd Health
Buildings transport environment retail monitoring
system environment system

Lleti Internet of Things | | 26



And after...

ot foan]
CISC

ERICSSON
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Conclusion : main benefits on loT

Lleti

Leti will :

fuel your connected objects with
disruptive technologies on the

main loT enablers :
Power, Integration, sensing capabilities,
secured communication, and sociability

Enable a quick and easy
qualification of your products

Enable the generation of new
services through the integration
of your connected product in the
loT

Generate new use cases for new
products

You will :

Be able to design and produce
better products (power
consumption, efficiency,
connectivity)

Gain an increased return on
experience from your product
and increased knowledge from
your customers.

Be able to valorize your product
through new cross-segment
services

Create a stronger link with your
customers

| 28



Save the date now!

Leti Days

Grenoble e Paris ® San Francisco e Tokyo
June 23-27, 2014 | MINATEC, Grenoble
o

o @.
°

Lleti



ENSORST0ZERO-POWER
INTERNET OF THlN_GS

£ =

et Days
Grenoble * Paris » San Francisco » Tokyo

~ June 23-27, 2014 | MINATEC, Grenoble

etk

LABORATOIRE D'ELECTRONIQUE
ET DE TECHNOLOGIES
DEL'INFORMATION

i Thank you

MINATEC Campus, 17 rue des Martyrs
38054 GRENOBLE Cedex 9

Tel. 433438783625 for yo ur atten tion

@ATEC' Paii
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