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Lecture Outline

* Introduction to Internet of Things (loT)
* What is it?
* Why do we need it?
* Benefits of loT
* |oT features

* |oT Architecture
* loT Applications
* Presentations by you
* Practical session
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Whatis loT?

* Internet of Things (loT), Kevin Ashton, in 1998

* “loT is a network of devices which can sense, accumulate V
and transfer data over the internet without any human interve

ntion”.
“world-wide network of interconnected objects uniquely addressable, based
on standard communication protocols”.

* Almost every area, device, sensor, software, etc are connected to each
other.

* Access through a smartphone or through a computer and from a distance.
* Example: air conditioner’s sensor, refrigerators sensors
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Active mobile Internet users

INTERNET USE: DEVICE PERSPECTIVE

SASED ON ACTIVE INTERINET LUISER DATA, AND ACTIV F INTERNET POWERED MOBILE SERVICES

TOTAL NUMBER INTERNET USERS AS TOTAL NUMBER
OF ACTIVE A PERCENTAGE OF OF ACTIVE MOBILE
INTERNET USERS TOTAL POPULATION INTERNET USERS

3.986

BILLION BILLION
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MOBILE INTERNET USERS
AS A PERCENTAGE
OF TOTAL POPULATION

52%
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Statistics by Region

INTERNET PENETRATION BY‘VREGION

INTERNET USEBY REGION, COMP NUMY 1O TOTAL POPULATION IREGARDLESS CF AGE
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Around the world

TOTAL UNIQUE INTERNET ACTIVE ;"V Al MOBILE SCCIAL
FOPULATION MOBILE USERS USERS MEDIA USE MEDIA USERS

/7.676 3.112 4.388 3.484 3.256

BILLION BILLION BILLION BILLION BILLION

PENETRATION PENETRATION PENETRATION

5 6° 67 % 5 7 % 45% 42%
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Connected devices vs world population

20/09/2019

Population 6-3 Billion 6.8 Billion 7.2 Billion 7.6 Billion
Connected L e T e
Dévices 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
A | | £ >
2003 2010 2015 2020

Source: Cisco IBSG, April 2011
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Sensor statistics

* The global market for sensors reached nearly $138.8 billion in 2017
and is expected to increase from nearly $240.3 billion in 2022 at a
compound annual growth rate (CAGR) of 11.8% for 2017-2022.

* Image and chemical sensors market is expected to grow from
nearly $34.7 billion in 2017 to $65.9 billion at a CAGR of 13.7% from
2017 through 2022.

* Biosensor and fingerprint sensors market is expected to grow
from $29.1 billion in 2017 to nearly $55.5 billion in 2022 at a CAGR of
13.8% from 2017 through 2022.



Technology Roadmap - loT

TECHNOLOGY ROADMAP: THE INTERNET OF THINGS

Technology Reach

Demand for expedited

Miniaturization, power-
efficient electronics, and
available spectrum

Ability of devices located
indoors to receive

Software agents and
advanced sensor
fusion

Teleoperation and
telepresence: Ability to
monitor and control

distant objects )
Physical-World

Web

geolocation signals

Cost reduction leading

Locating people and
everyday objects

Ubiquitous Positioning

to diffusion into 2nd
wave of applications | Surveillance, security,
healthcare, transport,
food safety, document

logistics management Vertical-Market Applications
RFID tags for
facilitating routing,
inventorying, and loss
prevention Supply-Chain Helpers

2000 2010

Source: SRI Consulting
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Business Intelligence

2020 Time
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Big Data and loT

* Handling, storing, and utilizing data from new loT devices need a
broad range of hardware and software infrastructure.

* |oT can provide “big data” from which Big Data analytics can gather
information and generate the insights required to make the loT device

better.

* With Big Data tools, 10T organizations are able to analyze the evolving
data sets and therefore adapt to changing consumer trends.



How loT Works?

* Connecting multiple devices at a time to the internet
* Facilitate man to machine and machine to machine interactions.
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loT System
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Sensors /Devices
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Data Processing

20/09/2019

Interaction Between the Three Components of the Internet of Things
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User Interface
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loT features
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Key Technologies Involved in Internet of Things

* |dentification technology

* |oT architecture technology

e Communication technology

* Network technology

* Network discovery technology

e Softwares and algorithms

* Hardware technology

* Data and signal processing technology

* Discovery and search engine technology
e Relationship network management technology
* Power and energy storage technology

* Security and privacy technologies, and
Standardization
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loT Architecture

Stage 1 Stage 2 Stage 3 Stage 4

Sensors, Actuators, Data Acquisition Pre-Processing, Edge Cloud Analytics
Devices etc... Systems Analytics
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loT Architecture
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Benefits of loT

e |oT improves customer experience by automating the
action.

e |oT has helped a lot in improving technologies and making
them better.

e |oT provides real-time information leading to effective
decision making & management of resources.
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Benefits of loT
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Efficient resource
utilization

Development of Improved
Al through loT security

Saves time L
Minimizing
Human efforts
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Disadvantages of loT

* Security

* Privacy

* Complexity
* Flexibility

* Compliance
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Applications of loT
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Better Health-Care with loT
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Smart Farming with loT
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Smart Energy Management with loT

Smart Grid
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Pollution Control with loT
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Disaster management with loT

e Sensors on trees can take measurements that indicate
when a fire has broken out, or there is a strong risk, e.g.
temperature, moisture, CO2 and CO levels.

e Alert local population and request help.

e Microwave sensors that can be used to measure earth
movements before and during earthquakes

¢ |Infrared sensors that can detect and measure floods and
movements of people.
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loT for predicting next Natural Disaster

* |oT technologies can’t stop disasters from happening, but can be very
useful for disaster preparedness, such as prediction and early warning

systemes.
* Smartphones come with built-in accelerometers.

e Other sensors can be very expensive.
* Sensors do not need to be operated by experts
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loT for Helping Relief Efforts

* In the aftermath of Typhoon Pablo, which devastated the Philippines
in 2012, UN Global Pulse were able to identify and analyze the time
each post was uploaded, the GPS coordinates, and the types of
damages in photos.

* After Haiti earthquake, chart the movement of displaced populations
using their phone’s subscriber identity module or SIM number.



Tutorial: Analyzing Machine and Sensor Data with
Hadoop’s Hortonworks Sandbox

https://qithub.com/costin/hadoop-
tutorials/blob/master/Sandbox/T14 Analyzing Machine and
Sensor Data.md
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https://github.com/costin/hadoop-tutorials/blob/master/Sandbox/T14_Analyzing_Machine_and_Sensor_Data.md

Summary — Take way points

* Introduction to Internet of Things (loT)
* What is it?
* Why do we need it?
* Benefits of loT
* |oT features

* loT Architecture
* loT Applications
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What to do in Two Weeks?
...and in the meantime :-)
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