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The interconnection via the internet of computing devices embedded In
everyday objects, enabling them to send and receive data.

The Internet of Things 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.

It allows objects to be sensed and controlled remotely across existing
network  iInfrastructure, 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 loT 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.

1/29/2025 19EC621/INTERNET OF THINGS AND WIRELESS SENSOR NETWORKS/ Dr.M.Sudha,
ASP,ECE



Redesigning Common Mind & Business Towards Excellence

Where are we now In 2025 @8z <

Culture

WWW.Snsgroups.com

Build an Entrepreneurial Mindset Through Our Desian Thinking FrameWork

Internet of Things

Network The Internet Mobile-Internet

\ Mobile Mobile
Host Device Device
| Host Host
Host Host Host Host Host
Host
lp Host Host
Ul i M°b"° 3 Moblle Mobile
Device Device Device

> = =

1/29/2025 19EC621/INTERNET OF THINGS AND WIRELESS SENSOR NETWORKS/ Dr.M.Sudha,
ASP,ECE



Redesigning Common Mind & Business Towards Excellence

loT ecosystem 3P| 2 oy
rocess \. fovered
Culture TUTIONTS | ErameWons
WWW.SNSgroups.com
Build an Entrepreneurial Mindset Through Our Design Thinking FrameWork
‘.
s+ Smart
v Wearable
Data Archive

Real Time
Processing

|~ ,-. e EEs e ...

b toom ] |

i 1 ll_. , B 1

‘ Lt | ] , L |

|ntermediary Y RIS REETTRL
Communication Visualisation / Presentation /

3 and Processin Recommendation
' A " " ?mr?rts Devices ’
[ WL

K, + =Context Discovery

19EC621/INTERNET OF THINGS AND WIRELESS SENSOR NETWORKS/ Dr.M.Sudha,

1/29/2025
ASP,ECE 5



1/29/2025

Ecosystem components

—_—
Device manufacturers :
Sensors/actuators, smartappliances |
Network service providers :
Operators, NMS providers _ __l

Cloud service providers

Data centres, dBase, dWarehouse

Platform providers

Middleware providers, SDKs :
3rd party application developers |
|

Analytics providers, tools, APls I

I
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Gengral Electric (GE) deploys sensors n its jet engines, turbines, ad wand famms. By
analyzing daia n real time, (& saves time ad money associated with  predictive

maintenance.
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*The concept of the Internet of Things first became popular in 1999,
through the Auto-ID Center at MIT and related market- analysis

publications.

 Radio-frequency identification (RFID) was seen as a
prerequisite for the loT 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, blue-tooth, and digital watermarking.
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* 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

|dentification

Sensing

Actuation

Embedded information processing
Localization

User interfaces
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To identify To collect To enhance To make the
and track and process | | the power of smaller and
the data the data to the network smaller
of things detect the by devolving things have
changes in processing the ability to
the physical || capabilities to connect and
status of different part interact.
things of the
network.
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*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 RHDs
wireless connections may act asenablers of thisconnectivity.

LLTTFITUTION S
WWW.SNSgroups.com

> Tagging Things : Real-time item traceability and addressability by
* RADs

> 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 Intemet. kcan make the “things” realizing
the intelligent control.
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World e e e e
Population 6.3 Billion 6.8 Billion 7.2 Billion 7.6 Billion
Connected - =— - —

Deicas 500 Million 12.5 Billion 25 Billion 50 Billion
connected
Connected devices
Devices 0.08 than 1.84 3.47 6.58
Per Person people
| | | | | | >
2003 2010 2015 2020
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Transport
. Individual
Education networks
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; together
Business g
. With security,
analytics, and
management
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Machines are self healing & automated.......;Monitoring and maintenance is mobilized

19EC621/INTERNET OF THINGS AND WIRELESS SENSOR NETWORKS/ Dr.M.Sudha
ASP,ECE

1/29/2025

15



Redesigning Common Mind & Business Towards Excellence

The Potential of loT )

GenAl
rocess | Powered
ol Thinking

Culture e inking

WWW.snsgroups.com

Build an Entrepreneurial Mindset Through Our Design Thinking FrameWork

Value of Industrial Internet is huge

Connected machines and data could eliminate up to
$150 billion in waste across industries

. Estimated value
Industry Segment Type of savings over 15 years

(Billion nominal US dollars)

Commercial 1% fuel savings $30 B

gGe?]Z-rf;ft?:n 1% fuel savings $66 B

o o 3 1% reduction in
[ Healthcare System-wide system inefficiency $63B
- ]
- 1% reduction in
Freight system inefficiency $27B
= =

; . Exploration and 1% reduction in
’ Oil and Gas development capital expenditures $QOB

Note: lllustrative examples based on potential one percent savings applied across specific global industry sectors. Source: GE estimates
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Buildingand Home automation
Manufacturing

Medical and Healthcare systems
Media

Environmental monitoring
Infrastructure management

Energy management
Transportation

Better quality of life for elderly

v
v
v
v
v
v
v
v
v
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Efficient Waste Management in Smart Cities
Supported by the Sensing-as-a-Service

Infrastructure with access to
energy sources and long range
data communication

Cloud platform that supports City
sensing as a service st Council

' | .
----------- = ©-----» N>

ecycling

o = Plant
-~ “A

s Mapufacturing
ES Plant
“~
‘s \ 7S
< A
- 2
-
-

L

s
.,  Health and Safety
e Authorities

Garbage Cans e J_ Uy Garbage Cans

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

[Source: “Sensing as a Service Model for Smart Cities Supportad by Internet of Things®, Charith Parera ot. al., Transactions on Emerging Telecommunications
Technology, 2014]
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In the world of loT, even the cows will be connected and monitored. Sensors are
implanted in the ears of cattle.

This allows farmers to monitor cows’ health and track their movements, ensuring a
healthier, more plentiful supply of milk and meat for people to consume.

On average, each cow generates about 200 MB of informationper year.
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|IOT Application Scenario - Shopping

@ (2) When shopping in the market, the goods

fffg “ ]_ will introduce themselves.

e — come replace it. I'm detergeant # 234691
| arrived yesterday on
& truck from Faclory #81

(1) When entering the doors, scanners will

;lyl.: and shoes. The store ) ; X
s ovarythng £ho i wearng. identify the tags on her clothing.
W&\
) e e . e
8 (4) When paying for the goods, the microchip

of the credit card will communicate with
checkout reader.

(3) When moving the goods, the reader will tell
~evmes|  the staff to put a new one.

lustration by Lisa Knouze Bralman for Forbes
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How Well Do | Sleep?

Your sleep pattern ] asleep [ awake Eme asleep over the past 30 days in
ours

10
et Ml
RNy M : " " l : I'Ilm I

EFFICIENCY Feb 16 Feb 22 Feb 28 Mar 06 Mar 12 Mar 18

9 20/° 11pm 12am 1am 2am 3am 4am Sam
You went fo Time to fall Times You were n Actual sleep Times awoken over the past 30 days
bed at asleep awakaned bed for timea
11:00PM  Omin 20 6hrs 40min | 6hrs 6min 35

25
15
s lall uall I Linl. l.l.lll il

8 h 50 mins aslee Feb 16 Feb 22 Feb 28 Mar 06 Mar 12 Mar 18
asiecp

W Awake for 212 mins (81x)
B Restless for 278 mins (91x)

s fitbit flex

Virglass Aciwity + SNep WrGtbang

Thursday, February 27
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| Want To Know More About Myself

——]

Where you’re going?

Who you’ve interacted with?

How long you’ve spoken to friends?
The affinity of connections?

How long it takes to get to work?

The tone of your messages

The amount you text, tweet or update?

How much exercise you’re getting?

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

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

Softbank) said. Softbank is the funder.

[Source: hitp://venturebeat.com/2013/11/04/next-step-for-wearables-neurosky-brings-its-smart-sensors-to-health-fitness/ ]
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* At present loT isfaced with many challenges
= Scalability
= Technological Standardization
= Interoperability
= Discovery
= Software complexity
= Data volumes and interpretation
= Power Supply
= Interaction and shortrange communication
= Wireless communication
= Faulttolerance
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*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
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