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Ask google : where is my keys ?
Where are my kids? |



History
The Internet of Things

100s of Millions



What’s the Internet of Things

= History

1997, “The Internet of Things” is the seventh |
Internet Reports originally launched in 1997
“Challenges to the Network”.

1999, Auto-ID Center founded in MIT — Keven Ashton 2003, EPC-

Global founded in MIT 5

2005, Four important technologies of thezlnter et of thlngs was

proposed in WSIS conference. , i Yo <
- "/..."A ,é = ’S’r- e A
2008, First internationz confe e > of intert .“";}

008 was held at Zuri h PO S &




loT Timeline

Internet of Things Timeline
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Source: Raymond James research.




What’s the Internet of Things

= Definition

(1)The Internet of Things, also called The Internet of
Objects, refers to a wireless network between objects,
usually the network will be wireless and
self- configuring, such as household appliances.

------ Wikipedia

(2) By embedding short-range mobile transceivers into a
wide array of additional gadgets and everyday items,
enabling new forms of communication between people
and things, and between things themselves.

- WSIS 2005



What’s the Internet of Things

= Definition

(3) The term ‘Internet of Things" has come to
describe a number of technologies and research
disciplines that enable the Internet to reach out
Into

the real world of physical objects.

------ loT 2008

(4) “Things having Identities and virtual
personalities operating in . smart spaces using

intelligent  interfaces to . ~~connect and
communicate within - socCial;-environmental, and
user contexts”. i e (R,

------- I0T.in 2020 A



Driver of IoT connectivity

Wireless Communication Protocol Comparison
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O Zighee/ZWave
OANT

Least Power Consumption

Source: Raymond James research.




What’s the Internet of Things

From any time ,any place connectivity for
anyone, we will now have connectivity for
anything!

Figure 1 — A new dimension

Any TIME connection

. and indoors
EX: U K GOV * On the move
* Outdoors
* Indoors (away from the PC)

* At the PC
Any PLACE connection

 Between PCs
» Human to Human (H2H), not using a PC

* Human to Thing (H2T), using generic equipment
« Thing to Thing (T2T)

Any THING connection




Figure3. Humans Tum Data into Wisdom

More
Important

Knowledge

Important

Source Cisco 18SG, April 2011

Itis also important to note there is a direct correlation between the input (data) and output
(wisdom). The more data that is created. the more knowledge and wisdom people can obtain.
loT dramatically increases the amount of data available for us to process. This, coupled with
the Internet’s ability to communicate this data, will enable people to advance even further.




loT Perspective

Microcontroller Wireless Connectivity
Price/Performance \ ) Pricing
P ot

Acceleration

Sensor % K Applications
Advancements Development

Cloud-Based
Software/Infrastructure

Weorld

Population 6.3 Billion 6.8 Billion 7.2 Billion 7.6 Billion

Connected 500 Million 12.5 Billion 25 Billion 50 Billion

Devices

2003 (2011 |2020

Humans 6,3B 7B

| Devices 500M 12.5B

Connected

Devices ¥ { ; 5 . - =
Per Person

2003 ; . o

Source: Cisco IBSG, April 2041 - -



Perspective

Human Beings vs, Internet Connected Devices (millions)
50,000
40,000
30,000
20,000
10,000

1995 2003 2011

m—HlmMans =—|nternet Connections

Source: Cisco Systems, LM Ericsson, Raymond James research.




Dynamic control of industry and daily life

Resource efficiency —energy conservation

Improve the resource utilization ratio

Better relationship between human and nature

Pollutiion and disaster avoidance.

Forming an intellectual entity by integrating







Businesses perspective of 10T

The driver of all this connectivity is essentially
the desire to “add value” to products or
services

e.g: $100 handset turns to $600 smartdevice —
connected to internet

Cisco study

Businesses Additional profit Potential of using internet

613B 50%
14,4 trilions net profit for the coming two decades



The loT value chain

Product

Radios

Sensors
Microcontrollers
Modules

Platform Software
Application Software
Device

Airtime

service

Description

Chips that provide connectivity based on various radio protocols

Chips that can measure various environmental/electrical variables

Processors/Storage that allow low-cost intelligence on a chip

Combine radios, sensors, microcontrollers in a single package
Software that activates, monitors, analyzes device network
Presents information in usable/analyzable format for end user
Integrates modules with app software into a usable form factor
Use of licensed or unlicensed spectrum for communications

Deploying/Managing/Supporting loT solution

Source: Raymond James research.




The application of loT(1

Vertical Marke

Biosensor taken by

House ' Equipment in public place
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The application of 10T(1)

The Looming Opportunity: Internet of Things aria

@ Consumer

* Smart home control
(lighting, security,
comfort)

* Optimized energy use

* Maintenance

Retail

* Product tracking

* Inventory control
* Focused marketing

) Medical
* Wearable devices
* Implanted devices
* Telehealth services

Military

* Resource allocation
* Threat analysis

* Troop monitoring

€ Industrial

SmartMeters
* Wear-out sensing
* Manutfactuning contral
* Climate control

c Automotive
* Parking
* Tratfic flow
* Anti-theft location

@ Environmental
* Species tracking
* Weather prediction
* Resource management

™ Agriculture

-
* Crop management
* Soil analysis




The application of l0T(5)

Scenario: Intelligent Home

Home Automation Mainstream Automation

/" Al

controlled

/by Smartphone
(——\T Tablet

e
f Lights  Speakers Window Shades Laptop TV , $2.6 Billion

Market Revenue Growth

5571 Million

2017
ABI Research, Raymond James
research.
Thermostat

Smoke Alarm

Lights Refrigerator S Speakers
Irrigation System Video Surveillance Door Locks Wi-Fi Router

Source: Raymond James research.




Honey, you could
\ Y get those pants for
) lessin Aisle7.

Scenario: shopping

P — (2) When shopping in the market, the
g gw,,m“ 4 FR P f goods will introduce themselves.
Uilet? ™ & N Vi

bottle here! Better =
come replace it. < @ I'm detergent #23409!
| arrived yesterday on
a truck from Factory #8!

As the shopper enters the store,
scanners identify her clothing

by Sx g atimtad Wl (1) When entering the doors, scanners

knows where she bought

everything she is wearing. will identify the tags on her clothing.

A microchip embedded
in her credit card talks

to the checkout reader.
Payment authorization

is automatic.

(4) When paying for the goods, the
microchip of the credit card will
communicate with checkout reader.

- . »

= " ; o .

- As she removes

- el (3) When moving the goods, the reader

| . the need to restock No shoplifting here bacause

e Wil tell the staff to put a new one.

Ilustration by Lisa Knouse Braiman for Forbes

i




The application of 10T(4)

Scenario: Health Care

from hospitals, wearable devices, home health monitoring
devices, and elsewhere to provide better service

£ Wireless connectivity provided by Sierra Wireless
AirPrime’ embedded Wireless Modules

HOSPITALS AND HEALTHCARE NETWORK OPERATOR

FACILITIES EQUIPMENT MANAGEMENT

NTEGR \LL

@ SUBSCRIPTION
MANA H/Hl

o,
“ou

Source: Digi.com.

e R 1. ‘ ~
e e ((9)) -2 AirVantage
g :1r f:jz"l‘;!ld;:\“‘\ { Y m% ........ MeM Cloud
_ _ _ AND ANALYSIS = ‘# Q
illustration of a solution ¢ ’ e .
allowing for remote monitoring wontonm: TR

of bedside diagnostics, which
is just one application for the
nternet of Things within the
health care environment

. J\/" "

v
S L
7% \ —
HEALTHCARE 2 {EALTH MONITORING
PROVIDER A \ APPLICATION HEALTHCARE

SOLUTION PROVIDER




The application of loT(6)

Scenario: Transportation

« Locati
VehcleMetnc
= Driver Behavior
= Hours & Miles Driven

‘a

0

Source: Raymond James research.

+200 variables on each truck

5% market penetration i I R,
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State of the Art of 0T
Enabling Techi i_T_qQ ujog]i%?-fs

Y4 Y
To identify To collect To enhance To make the
and track and process | | the power of smaller and
the data of the data to the network by || smaller
things detect the devolving things have
changes in processing the ability to
the physical || capabilitiesto || connect and
status of different part || interact.

& 4
[

7 -

th i o,---" i .._"'. ‘he net
’ e g) =7 ,J "‘.huﬁ'“b h.




Sensor technology

Sensors are the magic of loT

»The ability to detect changes in the physical
status of things is

essential for recording changes in the
environment.

=\Wireless sensor technology play a pivotal role in
bridging the gap between the physical and virtual
worlds, and enabling things to respond to changes
In their physical environment. Sensors collect data
from their environment, generating information
and raising awareness about context.

»Sensor Market includes : Micro-
electromechanical-systems (MEMS) - based
sensars, optical sensors, gmblent light sensors,
gesture. sensors,_ptexmlty sensors, touch
sensors, fingerprint sensors and more



State of the Art of loT

MIT Auto-ID Lab &
EPC Global.

Stanford University

Georgia Institute of
Technology

Cambridge Univ

EPFL & ETH Zurich
Information and
Communication
Systems Research
Group

Chemnitz University
of Technology
VSR Group

Nokia SAP
IBM
GOOGLE
AMBIENT
Metro Group
Siemens
Sun

Cisco GE




State of the Art of loT

Figure 4 — The Internet of Things — from idea to market

P“"‘“ investors & me: Nasional u-
Natioral nitiatues LA RFIC_ DARPA vt

ISONEC ISOMEC NFC

EPCOIotal o 16000 14443 _ Forum
MIT (ex. Geomgia
Science & Auto-ID Technology
v r&\ Research center institute

- - \ lnnovnswg

; Texas P
Manufacturing / Precusmn 1 \} ,
lnstrumentf ) I yco Retai

(dv1SY)LdY

Intersema
ENsors.

auojIBa A

SW, System < Versatile
integration

Sorv?cf; . /MasterCard
provisioning \

Production

2308 -

6

Network
operation

Source: ITU




M2M World of Connected Services
0%& ) The Internet of Things . 0,4\""




The loT Hype (2015)

expectations

4

Speech-to-Speech Transiation
Autonomous Vehicles

SmantAdvsors

Data Science O
Prescriptive Anaiytics
Neurobusiness —4&
Biochips

Affective Computing
SmartRobols

3D Bioprinting Systems
Volumetric and Holographic Displays A
Software-Defined Anything
Quantum Computing
Human Augmentation
Brain-Computerinterface
Connected Home

A
£
a

Quantified Self

Cloud Computing

Virtual Personal Assistants N
Digital Security

BloacousticSensing A

SmartWorkspace

Innovation
Trigger

Plateau will be reached in:

O lessthan 2 years

~ Peakof
Inflated
Expectations

© 210 5 years

Internet of Things
Yol nguale Question Answerng

Waearable Userinterfaces
Consumer 3D Printing
Cryptocurrencies
Complex-EventProcessing
Big Data
In-Memory Database Management Systems
Content Analytics

Hybrid Cloud Computing
Gamification
Augmented Reality
Machine-to-Machine
Communication
Semnvices

Mobile Health
Monitoring

Speech Recognition
Consumer Telematics
3D Scanners

Enterprise 3D Printing
Activity Streams

In-Memory Analytics
Gesture Control

Virtual Reality

NFC

As of July 2014

Trough of
Disillusionment

Plateau of
Productivity

>

Slope of Enlightenment
time

obsolete

®5t010 years A morethan 10years @ before plateau

Source: Gartner, Aug 2014




Hype vs. Fact

2011: NFC Payment, Internet TV
2012: BYOD, 3D Printing

2013: Wearable Ul, Gamification, Consumer 3D prit |
2014: NLP, loT
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The loT Concept




Example 1

C

Yes, an e
ATM that Davis
“confectionery 3D |
There are Sprinkles’ .
cupcakes ATMs in several
cities in the United States,
Including Beverly Hills,

hicag of New York and

alita.
~ By
g

P

» - \



I
Example 2

Smart Loos —

Found in Heathrow’s
Terminal 2, these smairt
loos have embedded
sensors that track people’s
movement and bathroom
flow, and can alert
maintenance crews If
there’s a problem




Let’s think of the similarities

SPRINKLES |
CUPCAKE ATM |
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Driving Forces of loT

Sensor Technology — Tiny, Cheap,
Cheap Miniature Computers

Low Power Connectivity

Capable Mobile Devices

Power of the Cloud



1. Sensor Technology
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https://www.sparkfun.com/
https://www.adafruit.com/
https://www.adafruit.com/

2. Cheap Mini Computers



http://www.atmel.com/devices/ATTINY85.aspx?tab=parameters
http://www.atmel.com/devices/ATTINY85.aspx?tab=parameters

[ RN
3. Low Power Connectivity

iBeacon



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOalvMzHsccCFcLOgAodZ5wKDw&url=http://projetual.com.br/o-marketing-aliado-a-geolocalizacao/&ei=95TSVabOJMKdgwTnuKp4&bvm=bv.99804247,d.eXY&psig=AFQjCNFlmceIiJrPt-_KGgyeTET2kJbeMg&ust=1439950450651435
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLij85_IsccCFYLggAod24kLrw&url=http://www.seeedstudio.com/depot/Bluetooth-V40-HM11-BLE-Module-p-1803.html&ei=kZXSVYqREouqggTq1bOABg&bvm=bv.99804247,d.eXY&psig=AFQjCNH3hCPAhjt3efwueE6VTtbh3ei41Q&ust=1439950609571488
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCM3IhY3JsccCFcyhgAodtFMDKw&url=https://evothings.com/quick-guide-to-writing-mobile-ibeacon-applications-in-javascript/&ei=i5bSVY3XG8zDggS0p43YAg&bvm=bv.99804247,d.eXY&psig=AFQjCNEGSvTdqTyH-5KJ8IZZhZdsge-dSA&ust=1439950852970208

B
4. Capable Mobile Devices



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPr7tMbJsccCFYGJDQodTQQHCw&url=http://www.imedicalapps.com/2014/09/apple-watch-diabetes-care/&ei=A5fSVbruLoGTNs2InFg&bvm=bv.99804247,d.eXY&psig=AFQjCNGUfhPilvxSs9yHDvpgTtI_CAyKBQ&ust=1439950976849699
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIzXtc7JsccCFYjzgAodQqENxQ&url=http://www.samsung.com/dk/galaxys6edge-and-galaxys6/&ei=15bSVcKIDoOXgwSY_YmgBA&bvm=bv.99804247,d.eXY&psig=AFQjCNFprsL49f1-4lFZwcxTSiKsjN-W3Q&ust=1439950935545821

5. Power of the Cloud

'-) Google Cloud Platform

.@6@@.9

amazon


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOLS747LsccCFcTNgAodd4cC5g&url=http://googlecloudplatform.blogspot.com/2013/12/an-ode-to-sharkon.html&ei=qJjSVeLeCcSbgwT3joqwDg&bvm=bv.99804247,d.eXY&psig=AFQjCNEIwSxZFGRKvx77yuf8z9hH1vwnXA&ust=1439951381583476

ABCD’s of loT

65+ people will go from 7% (o

Gateway \

-* Internet

7
WSN Nodes
{O) sensor & Actuator ‘7/" Communication

Edge Node '
=
O 7 g ﬁ
© “/




Applications

Ubiquitous Computing Applications
Cyber Physical Systems (CPS) Applicatio
Smart and Connected Health



Big Data Analytics

Map-Reduce
Frequent ltem-sets
Similarity

Clustering

Dimension Reduction
Streaming Data



M2M
Wireless Sensor Networks
IPv6 and 6LowPAN
Bluetooth LE and ZigBee
WiFiand LTE



Devices and Platforms

Mobile Systems
Sensor Systems
Wearables

Energy Harvesting
Security and Privacy



loT In the Research

Mobile Systems (MobiSys, MobiCom)
Sensor Systems (SenSys, IPSN)
Real-Time Systems (RTSS, RTAS)
Human-Computer Interaction (CHI)
Applications (UbiComp, PerCom)
ML/Data Mining (ICML, KDD)

... and more
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What is the Internet of

Deploy algorithms to

“ — = ‘ :
= | [ _ nodes/devices PAS
o /) ! ”‘. v / . v . !
. ; . - 3 ' » ’




Industries




Markets Driving loT



Market Situation

loT growing at 30% CAGR today

- enadent sources

PO respectaf)le- pajbadk perlo B/
/ pll =<

| / / \, tlng value:rof IoTs
Prototyp /‘ :

!



Challenges of IoT




loT Challenges

Streaming data management
and storage
Availability of complex analysis

« Embedded development is
challenging

* Increasing algorithmic




What is ThingSpeak?

Edge Nodes

» Local embedded
algorithms

» Data reduction

Data Aggregator
* Online analytics
« Visualization and reporting

Connectivity

Exploratory Analysis
» Historical analytics
» Algorithm development




R
Who is ThingSpeak for toﬂay_?

YOUNG MAKERS

ART D I SPACE
e LIGHT
BOTS
CNC TOYS

HACKERSPACES

COKE ZERO & MENTOS FOUNTAINS
ALTERNATIVE ENERGY VEHICLES

sur ELECTRONICS e

CIRCUITS

AFT STEAMPOWERED
SlgslNABun% ANIMATRONICS
KINETIC ART

N SCIENCE & TECHNOLOGY FABRICATION

FARMING BICYCLES
LED R B Fia
BALLISTICS

arcars  WEARABLE DEVICES  rerentine

" PEDAL POWER
HANDS-ON LEGO micRocoRTROUER DRONES INVENTION

BIOLOGY AERODYNAMICS. g0\ prype CHEESEMAKING

ceramics  SA0CETS SEWING NASA  DESIGN

LASERS papeg crarr
GAMES  coniiom PSRN EEITING  EMBROIDERY
OPEN SOURCE coMMNITY MAGNETS ~ MECHANICS

UPCYCLING  PHYSICS MUSIC  PHOTOGRAPHY
SOLDERING FIRE ARTS
ARDUINO
STONbOSTING  WOODWORKING FOOD :‘,}EN"E'}E“‘

GADGETS TEXTILES  romuews

ARTS KITS

3D PRINTING TESLA COILS
MAKER SHED  AND MUCH MORE!



https://thingspeak.com/

Weather

Example I: Mom!orlng :



http://makerzone.mathworks.com/

[ .
Example 2: Monitoring Traf
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5
-
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http://makerzone.mathworks.com/

— L

loT Solutions Examples

« Figurel.
Fle Edt View Iset Toos Desitop Window Help

DA hRRODEL- @08 D

Aggregator

ThingSpeak Write LIlL Ana Lyze

Analyze and visualize your data.
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Example




Different modeling

LTI System S|mu||nk (Block

MpSI&H A nmte R diagram)
E)rlven

Resistor  IMpRIRTID | ;jl
wwl.._.,_,.&ﬁ.s Ilnlgllll}ﬂl:l

Rotational

Electromechanical (% 'j;“ Friction

o Implem 'Z\%

PhysicaFIOIodeling v
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Machine Learning iIs

Right
Departure
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¥ L

Sensor devices are becoming widely available

shelf gadgets/tools

s Plogg Manager 33

0.7,

per hour

37.05 W
2442V 0.158A

Name: Plogg
Firmware Version: 1.65
Bluetooth ID:  008098e7177f

e

5 Menu

Image Sensor Device






People Connecting to Things




Things Connecting to Things

Internet



Wireless Sensor Networks

End-user

Core network
e.g. Internet



TIME PLACE + THING



Any TIME connection

» On the move
* Qutdoors and indoors
* Night + On the move
*Daytime « Qutdoors
* Indoors (away from the PC)

- At the PC
Any PLACE connection

* Between PCs
* Human to Human (H2H), not usinga PC

* Human to Thing (H2T), using generic equipment
* Thing to Thing (T2T)

Any THING connection

Source: ITU adapted from Nomura Research Institute

73



During 2008, the number of
connected to the Internet exceeded the
number of s on earth.

By there
will be

Sources: Cisco IBSG, Jim Cicconi, AT&T , Steve Leibson, Computer History Museum, CNN,
University of Michigan, Fraunhofer
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Internet of Things (IoT)

Extending the current Internet and providing connection,
communication, and inter-networking between devices
and physical objects, or "Things," Is a growing trend that
IS often referred to as the

“The technologies and solutions that enable integration of
real world data and services into the current information
networking technologies are often described under the
umbrella term of the Internet of Things (loT)”



Why should | learn about lIoT?

Business trend
Emerging technologies
Growing loT Services and Application



Opportunities

Intelligent Systems for a More Connected World

Connected Devices -
> «

e H S
perperson TR =
- By 2020 each person will
a own an average of H
7 connected devices'.

COMMUNICATIONS —

8 71% &

4 of Shoppers =
~ are Multi-Channel...

Fi based on respondents
= planning their 2011
=i\ ¥ holiday shopping®.

RETAIL

------------------------------- WHAT ARE INTELLIGENT SYSTEMS? =ssessessesesseascaseasescess

Intelligent Systems are devices that transform how
we travel, shop, make things and more.

' H2

_.-Connected . __

- o Patte Breach
U o )
Managed Secured Medical data
Can be remotely monitored, Protects data against — disclosure is the ~
updated and power controlled malware, theft and tampering p g second most breached
o % source of data’. 2 -~

. g

Ao . 4 -
g™ 4 -, 3 A?,\Y’ ~ L
Wy, & 0 I T ==
% MEDICAL
< P N
~a
. = = 0
30%
Annual
Growth Rate
Projected increase
2 3 GM in connected
. machine-to-machine
Connected devices over the next
Cars 5 years®.
‘ 2 [ INDUSTRIAL
™ - - G
-87 ‘ ]
__ o 2;;5 23.6 million cars will have Internet
B access by 2016, rising from 8.7
T million in 2010°.

VEHICLES

Intelligent
Systems




Technology trend

Teleoperation and
telepresence: Ability to
monitor and control
distant objects

Locating people and
everyday objects

Surveillance, security,
healthcare, transport,
food safety, document
management

RFID tags for
facilitating routing,
inventorying, and loss
prevention




“According to a study conducted by Frost & Sullivan in 2
market of (in 2009) will grow by twel
year through 2016 and reach a volume of approximately = -~ <//e

80 percent of all households in the European Union are expected to have
intelligent power meters by 2020.

A building’s energy management can then be monitored and administered
remotely via a smartphone or a PC. Market experts predict that this global
market, which represented $5.3 billion in 2010. 1

In February 2012 the Chinese government therefore decided to set up a fund of
-in the next five years.

% & \.

th*.;‘-v-
g S50

5 S
*-{' ' to.-(S !1676’?’

Siglals sAgefrc,;y N
/ 5 PR - ©

“/ v‘

' J J
Source: Siemens, http://www.siemens.com/innovation/apps/pof_microsite/_pof-fall-2012/_html_en/facts-and-forecasts-growth-market-of-the-future.html



Smart product sales

Smart Product Sales by Market in 2016 $ billien

1,000

Smart security
Smart transportation
i Smart education 800
Smart healthcare o
Smart industrie automation 600
i Srnart energy (grid)
Smart buildings 400
Smart homes
200

Source: MarketsandMarkets Analysis, 2012 ‘ 2011 2012 2013 2014 2015 2016




Internet Connected devices

Growth in Internet-Connected
Devices by 2020

B World population (in billions)
M Internet-connected devices in (billions)
Internet-connected devices per person

Source: Cisco IBSG, Apnl 2011




Global Data Generation

- Everyday around 20 quinti
produced (Source: o -
01.ibm. Com/software/data/blqdataD

- This data includes textual content (unstructured, semi-
structured, structured) to multimedia content (images,
video and audio), on a variety of platforms (enterprise,

social media, and sensors).


http://www-01.ibm.com/software/data/bigdata/
http://www-01.ibm.com/software/data/bigdata/

Data Generation

Global Data Generation Extrabytes (quintillion bytes) per month

B Other mobile devices

B Machine-to-machine M2M
B Home gateways

B Non-smartphones

B Tablet PCs

B Laptop and nethooks

B Smartphones

Source: WNI Mobile, 2012 I 2012 2013 2014




The challenge of loT

Total challenge of IOT

1.Technological Standardization in mot
remain fragmented.

2.managing and fostering rapid innovation is a challe
for governments

3.privacy and security 4.Absence of governance
5.Vulnerability to internet attack



The challenge of loT

w to convincing users that the IoT technology will
protect their data and privacy when tracking

Potential Solutions

Market

§OCIa| Ethic giSelf-regulati



The challenge of loT

Solution of the main challenge: Educa )

Central aspects for the success of the upcommi
= Capacity building programs

* Breadth and depth engines
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The challenge of loT

Solution of the main challen
Two approaches :

= The real law
= The Cyberlaw

Lack of legal instruments

1. Privacy
2. Intellectual property rights
3 SeCUFIty ".;'/‘.- - 'l"".“l‘-z -~ _E" T, : <

4. Data Protection -
5. Cybercrime =~



The challenge of loT

Limitation of IoT

The application of 10T in extreme situations are still not te
(outer space, very hot or cold area)

Standardization and Interoperability

Legal instruments

: ﬁn‘,\ ."\Q‘

Technical limitation in 3-'ga5'3$'3‘2 N
“9 _/’/ 7 -.! :')ﬁ-" ‘.‘ —-‘ .




Future of IOT




Future of IOT

There are three core sectors of the lo
e enterprise,
« home, and
e government,

with the Enterprise Internet of Things (EloT) being the
largest of the three. By 2019, the EloT sector is
estimated to account for nearly 40% or 9.1 billion
devices 7 rL Ay
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Future of IOT

Size considerations

The Internet of objects would encode 50 to 100 trillion objects, and be able to follow
the movement of those objects. Human beings in surveyed urban environments are
each surrounded by 1000 to 5000 trackable objects

Space considerations

Internet of Things, things are able to take actions on their own initiative, this human-
centric mediation role is eliminated, and the time-space context that we as humans
take for granted must be given a central role in this information ecosystem. Just as
standards play a key role in the Internet and the Web, geospatial standards will play a
key role in the Internet of Things

Criticism and controversies
While many technologists tout the Internet of Things.as a step towards a better. world,
scholars and social observers have doubts about the promises of the

revolution AL [ P A

Privacy, autonomy and control


http://en.wikipedia.org/wiki/Ubiquitous_computing
http://en.wikipedia.org/wiki/Ubiquitous_computing

Future of the loT

Peter-Paul Verbeek, a professor of philosophy of technology, Netherlands,
writes that technology already influences our moral decision making, which in
turns affects human agency, privacy and autonomy. He cautions against viewing
technology merely as a human tool and advocates instead to consider it as an
active agent.

Justin Brookman, of the , expressed
concern regarding the impact of IoT on consumer privacy, saying that "There are
some people in the commercial space who say, ‘Oh, big data — well, let’s collect
everything, keep it around forever, we’ll pay for somebody to think about security
later.” The question is whether we want to have some sort of policy framework in
place to limit that

Editorials at have also expressed concern, one stating 'WWhat you're
about to lose is your privacy Actually, it's-worse than that. You aren’t just going to
lose your privacy, you're going to have to watch the very concept of privacy be
rewritten under your nose


http://en.wikipedia.org/wiki/Center_for_Democracy_and_Technology
http://en.wikipedia.org/wiki/WIRED

With 10T, you dont need ta'go
online because your
environment is already there

serving you.... '

So iIf we dont need to be ke
online than loT will eliminate
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Internet of Things Module

@‘3 )\ Wjen'd
% The Internek
‘ of







	Slide 1
	Slide 2: Contents
	Slide 3
	Slide 4: Thing
	Slide 5: History
	Slide 6: What’s the Internet of Things
	Slide 7: IoT Timeline
	Slide 8: What’s the Internet of Things
	Slide 9: What’s the Internet of Things
	Slide 10: Driver of IoT connectivity
	Slide 11: What’s the Internet of Things
	Slide 12
	Slide 13: IoT Perspective
	Slide 14: Perspective
	Slide 15: Why Internet of Things
	Slide 16: Why Internet of Things (ii)
	Slide 17: Businesses perspective of IoT
	Slide 18: The IoT value chain
	Slide 19: The application of IoT(1)
	Slide 20: The application of IoT(1)
	Slide 21
	Slide 22: The application of IoT(2)
	Slide 23: The application of IoT(4)
	Slide 24: The application of IoT(6)
	Slide 25: State of the Art of IoT
	Slide 26: Sensor technology
	Slide 27: State of the Art of IoT
	Slide 28: State of the Art of IoT
	Slide 29
	Slide 30: The IoT Hype (2015)
	Slide 31: Hype vs. Fact
	Slide 32: The IoT Concept
	Slide 33: Example 1
	Slide 34: Example 2
	Slide 35: Let’s think of the similarities
	Slide 36: Driving Forces of IoT
	Slide 37: 1. Sensor Technology
	Slide 38: 2. Cheap Mini Computers
	Slide 39: 3. Low Power Connectivity
	Slide 40: 4. Capable Mobile Devices
	Slide 41: 5. Power of the Cloud
	Slide 42: ABCD’s of IoT
	Slide 43: Applications
	Slide 44: Big Data Analytics
	Slide 45: Connectivity
	Slide 46: Devices and Platforms
	Slide 47: IoT in the Research Community
	Slide 48
	Slide 49: What is the Internet of Things?
	Slide 50: Key Industries
	Slide 51: Markets Driving IoT
	Slide 52
	Slide 53: Challenges of IoT
	Slide 54: IoT Challenges
	Slide 55: What is ThingSpeak?
	Slide 56: Who is ThingSpeak for today?
	Slide 57: Example 1: Monitoring Weather
	Slide 58: Example 2: Monitoring Traffic
	Slide 59: IoT Solutions Examples
	Slide 60
	Slide 61
	Slide 62: Example
	Slide 63: Different modeling approaches
	Slide 64: Simulink Run on target hardware
	Slide 65: Machine Learning is Everywhere
	Slide 66
	Slide 67: Sensor devices are becoming widely available
	Slide 68: More “Things” are being connected 
	Slide 69: People Connecting to Things
	Slide 70: Things Connecting to Things
	Slide 71: Wireless Sensor Networks (WSN)
	Slide 72: How are the networks changing?
	Slide 73: Future Networks
	Slide 74: “Thing” connected to the internet
	Slide 75: Internet of Things (IoT)
	Slide 76: Why should I learn about IoT? 
	Slide 77: Opportunities
	Slide 78: Technology trend
	Slide 79: Market growth
	Slide 80: Smart product sales
	Slide 81: Internet Connected devices
	Slide 82: Global Data Generation
	Slide 83: Data Generation
	Slide 84: The challenge of IoT
	Slide 85: The challenge of IoT
	Slide 86: The challenge of IoT
	Slide 87: The challenge of IoT
	Slide 88: The challenge of IoT
	Slide 89: Future of IOT
	Slide 90: Future of IOT
	Slide 91: Future of IOT
	Slide 92: Future of the IoT
	Slide 93
	Slide 94: Internet of Things Module
	Slide 95

