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What is loT?

The Internet of Things (I0oT) is the network of physical
objects or "things" embedded with electronics, software,
sensors, and network connectivity, which enables these

objects to collect and exchange data.

IoT allows objects to be sensed and controlled
remotely across existing network infrastructure, creating
opportunities for more direct integration between the
physical world and computer-based systems, and resulting

in improved efficiency, accuracy and economic benefit.
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"Things," in the IoT sense, can refer to a wide variety
of devices such as heart monitoring implants, biochip
transponders on farm animals, electric clams in coastal
waters, automobiles with built-in sensors, DNA analysis
devices for environmental/food/pathogen monitoring or
field operation devices that assist fire-fighters in search

and rescue operations.

These devices collect useful data with the help of
various existing technologies and then autonomously flow

the data between other devices.



History of loT
The concept of the Internet of Things first became

popular in 1999, through the Auto-ID Center at MIT and

related market-analysis publications. R

Radio-frequency identification (RFID) was seen as a
prerequisite for the IoT at that point. If all objects and
people in daily life were equipped with identifiers,
computers could manage and inventory them. Besides
using RFID, the tagging of things may be achieved through
such technologies as near field communication, barcodes,

QR codes, bluetooth, and digital watermarking.



How loT Works?

Internet of Things is not the result of a single novel
technology; instead, several complementary technical
developments provide capabilities that taken together help
to bridge the gap between the virtual and physical world.

These capabilities include:
» Communication and cooperation

> Addressability

» Identification

» Sensing

» Actuation

» Embedded information processing
» Localization

» User interfaces



How IoT Works?

To identify
and track
the data
of things

To collect

and process
the data to
detect the
changes in
the physical
status of
things

To enhance
the power of
the network
by devolving
processing
capabilities to
different part
of the

network.
etwo )

To make the
smaller and
smaller
things have
the ability to
connect and
interact.




The Structure of loT

The IoT can be viewed as a gigantic network
consisting of networks of devices and computers
connected through a series of intermediate technologies
where numerous technologies like RFIDs, wireless
connections may act as enablers of this connectivity.

» Tagging Things : Real-time item traceability and addressability
by RFIDs.

» Feeling Things : Sensors act as primary devices to collect data
from the environment.

» Shrinking Things : Miniaturization and Nanotechnology has
provoked the ability of smaller things to interact and connect
within the “things” or “smart devices.”

» Thinking Things : Embedded intelligence in devices through
sensors has formed the network connection to the Internet. It
can make the “things” realizing the intelligent control.
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—— Current Status & fli;ure Prospe_é}-rof IoT

Popu‘::z:: 6.3 Billion 6.8 Billion 7.2 Billion 7.6 Billion
Connected s e . SEae
Davicie 500 Million 12.5 Billion 25 Billion 50 Billion

connected I I

Connected devices

Devices 0.08 than 1.84 3.47 6.58
Per Person people -

< 2 A B
* 2010 2015 2020

“Change is the only thing permanent in this world”

2003
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10T as a Network of Networks:

Internet of Things

Transport

1. Individual
networks

2. Connected
together

3. With security,
analytics, and
management

These networks connected with added security, analytics, and
management capabilities. This will allow IoT to become even
more powerful in what it can help people achieve.



loT is not only data collection, it’s also...

...processing it and converting into wisdom

Understanding

Knowledge

| Answers to
Information vquestions

Data

The more data that is created, the better understanding and wisdom people can obtain.
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~ What happens when 50B Machines
- become connected?

OT is virtualized .« Analytics become predictive-.--Employees increase productivity

Machines are self healing & automated.......Monitoring and maintenance is mobilized A

"The Sky's not the limit. It's only the beginning with IoT."



—

" - —

Unlock the Massive otential of IoT

Improved A
Reduced Costs

Performance

Create Innovative New Revenue
Services Stream
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‘Technology roadmap of Io

Technology roadmap: The Internet of Things
Sofware agents and
advancad sensar
Miniaturnsason, power- fusion
eficent elecronics, and

Costreducson leading abje
w0 diflusion nw0 2nd Ubiquitous Posmoning



Applications of lo ‘
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Top Internet of Things (loT) Use Cases

Asset
Tracking

Asset tracking
streamlines
labor-intensive and
error-prone equipment
and inventory
management by
monitoring asset
usage in real-time
throughout a location,
such as a building,
warehouse, yard or
campus.

&3

Industrial
Monitoring

Industrial monitoring
improves performance,
productivity and
efficiency of industrial
processes in
manufacturing, mining,
oil and gas, utilities and

other industries by
monitoring the
condition of assets,
predicting maintenance
and ensuring quality.




" Few Applications of loT f

v'Building and Home automation
v'"Manufacturing

v'"Medical and Healthcare systems
v'"Media

v'Environmental monitoring

v'Infrastructure management
v'Energy management
v'Transportation

v'Better quality of life for elderly

You name it, and you will have it in IoT!



TO B DIVERSE APPLICATION

HOME
CONSUMER

Light bulbs

Security

Pet Feeding
Irrigation Controlier
Smoke Alarm
Refrigerator
Infotainment
Washer |/ Dryer
Stove

Energy Monitoring

-

TRANSPORT
MOBILITY

Traffic routing
Telematics

Package Monitoring
Smart Parking
Insurance Adjustments
Supply Chain

Shipping

Public Transport
Airlines

Trains

Patient Care

Elderly Monitoring
Remote Diagnostic
Equipment Monitorning
Hospital Hygiene

Bio Wearables

Food sensors

BUILDINGS
INFRASTRUCTURE

HVAC

Security

Lighting

Electrical

Transit

Emergency Alerts
Structural Integrity
Occupancy

Energy Credits

S

=)

CITIES

INDUSTRY

Electrical Distribution
Maintenance
Surveillance
Signage

Utilities / Smart Grid
Emergency Services
Waste Management



Internet of

Things
(IoT)




Efficient Waste Management in Smart Cities

Supported by the Sensing-as-a-Service

Infrastructure with access o
energy sources and long rangs
data communication

Cloud platform that supports City
sensing as a service Council

facturing
IS Plant

Health and Safely
Authoritias

Garbage Cans & : Garbage Cans

Garbage Trucks (as data collectors)
(with low cost passive sensors) ¥ (with aclive sensors)

[Source: “Sensing as a Service Modeal for Smart Cities Supported by Internet of Things™, Charith Perera et. al., Transactions on Emerging Telecommunications
Technology, 2014]



IOT Application Scenario - Shopping
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You wert 1o Time to fa¥

bed 8t aseen
11:00PM Omin

8 h 50 mins «een

W Awake for 212 mins (B1x)
B Restless for 278 mins (91x)

20

How Well Do | Sleep?

o5 | o5 s B

Your sieep pattern ] asleep [} awake

1am 2am Jam 4om Sem

You were n Actual sleep
bed for me

6hrs 40min = Ghrs 6min

Time asleep over the past 30 days in
hours

0 sl Tl

Fob 10 Fob 22 Feb 20 Mar 00 Mar 12 Mar 18

Times awoken over the past 30 days

32 lat it I Linl. |.|.|al Il

Fob 16 Feb 22 Feb28 Mar08 Mar 12 Mar 18

+# fitbit flex

W eass ATy * SNep Wrstoend




| Want To Know More About Myself

Where you re golng?

Who you’ve interacted with?
How long you've spoken to friends? 4 N . a
The affinity of connections? |

How long it takes to get to work? i
The tone of your messages |
The amount you text, tweet or update? ;
How much exemise you re getting? 0

Can Internet of Things (I0OT) Help Us To Know More About Ourselves?

loT helps you in LIFE LOGGING



The flagship product, MindWave, is a
headset that can log into your computer
using just your thoughts. Researchers
recently used the EEG headset to develop
a toy car that can be driven forward with

thought.

NeuroSky's smart sensors can also track
your heart rate and other bodily metrics
and can be embedded in the next
generation of wearable devices.

“We make it possible for millions of
consumers to capture and quantify critical
health and wellness data,” Yang (CEO of




TECHNOLOGICAL CHALL
At present [oT is faced with many challenges, such as:

= Scalability
= Technological Standardization

= Inter operability
= Discovery

= Software complexity

* Data volumes and interpretation

= Power Supply

= Interaction and short range communication

= Wireless communication
= Fault tolerance



Benefits and Challenges of Internet of Things for Telecommunication Networks

loT-Based Smart Environments

Smarthome

Smart health

Smartagriculture

ai..r'l

Smart building

Based on the application requirements, 10T can
be integrated with different smart environments.
So, loT-based smart environments can generally
be classified into the following areas: (a) smart
homes, (b) smart buildings, (c) smart cities, (d)
smart grid, (e) smart health, (f) smart
transportation, (g) smart industry, and (h) smart
agriculture.



“Big Data is not magic. It doesn’t matter how much

MO,
ANy W\ e




Criticisms and Controversies of 1o
Scholars and social observers and pessimists have

doubts about the promises of the ubiquitous
computing revolution, in the areas as:

= Privacy
= Security

= Autonomy and Control

= Social control

= Political manipulation

= Design

= Environmental impact

» Influences human moral decision making



What are the latest emerging technology trends? Are there new ways that
help technology interface more sustainably with living systems?

Seif trarscendence
Provices hope
Meots basic needs

Fun

Sel aciuakzation

Cormventence

Molivates

Value to the individual
How does it change my life?

Value to society
What value does it bring to soclety?

Value to the industry
How does it change industry
dynamics and global value chains?

Value to the firm

How does it impact a company’s
operations, product offering and
business model?

Value in the ta'clbry
How does it impact
production operations?
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Internet of Things
Only Tip of an Iceberg
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