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Starting from the Internet

* Internet appears everywhere in the world

* butitis still a connection between people and people






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 social,
environmental, and user contexts”.

——————— loT in 2020



What’s the Internet of Things

* History
= 1997, “The Internet of Things” is the seventh in the
series of ITU Internet Reports originally launched in

1997 under the title “Challenges to the Network”.
= 1999, Auto-ID Center founded in MIT
= 2003, EPC Global founded in MIT

= 2005, Four important technologies of the internet of
things was proposed in WSIS conference.

= 2008, First international conference of internet of things:
The IOT 2008 was held at Zurich.



Figure 1 — A new dimension
Any TIME connection

» On the move
» Outdoors 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 using a PC

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

Any THING connection

Source: ITU adapted from Nomura Research Institute



What’s the Internet of Things
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Why Internet of Things

Dynamic control of industry and daily life
Improve the resource utilization ratio

Better relationship between human and nature

Forming an intellectual entity by integrating
human society and physical systems



ACCE DIITY & USADIIILY







Epoch of IOT
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Intracranial pressure sensor

\:
Bladder and bowel
electrical stimulators

Sphincter sensor

Flgure 6. Fully Implantable wireless sensor for the Intracranlal pressure monitoring

system.
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The Application of 10T(5)

Scenario: Transportation

A network of sensors set up throughout a vehicle can interact with its
surroundings to provide valuable feedback on local roads, weather and
traffic conditions to the car driver, enabling adaptive drive systems to
respond accordingly

This may involve automatic activation of braking systems or speed control
via fuel management systems. Condition and event detection sensors can
activate systems to maintain driver and passenger comfort and safety
through the use of airbags and seatbelt pre-tensioning

Sensors for fatigue and mood monitoring based on driving conditions,
driver behaviour and facial indicators can interact >
to ensure safe driving by activating warning systems %
or directly controlling the vehicle /




The Application of 10T(5)

Scenario: Transportation

* In 2005, 30 — 90 processors per car

Engine control, Break system, Airbag deployment system

Windshield wiper, Door locks, Entertainment system
e Cars are sensors and actuators in V2V networks

Active networked safety alerts

Autonomous navigation

* Future Transportation Systems

Incorporate both single person and mass transportation vehicles, air and ground
transportations.

Achieve efficiency, safety, stability using real-time control and optimization.



SensorScope Weather Station Map
SLF deployment
Local time: 09 32 CEST (UTO-I-Z)
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Station 10
Location: Wannengrat

Latitude: 46.80201
Longitude: 9.77784

Energy status: medium

Data was transmitted 6 min
49 s ago.

¥ Meteorological data



Life in 10T Era

e ITU has described the scene of loT era
as follows

* The car will generate alarm
automatically if the driver has made any
mistake during the operation;

* The bag will send out reminder message
if the owner forgot bring something;

* The cloth will tell the washing-machine
about its requirement for the water
temperature;

* Life will be changed completely with
the technology of loT
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Intuitive, Convenient, Reliable, Rapid Return on Investment

Centratized Industrial
/
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W 2 alfaTKG Co.Ltd. Ce Logout
loT TOPmenu > ZF_TiB2{k

Current Time : 2016/10/02 08:37:25pm
Last Entry Time : 2016/10/02 08:36:23pm
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Factory 2 Machine Stethoscope
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Traditional Automated guided Vehicles — No 10T In Place

Disadvantage:

Need Programming each time as path
changes

Needs Shop floor guiding line for
movement

No information output to the cloud
System

There is no data analytics of the break
down pattern

No break down maintenance can be
scheduled

The above said disadvantages are non present in 10T Based Robot defined in Next Page







Flexible Route Selection
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Internet of Things (10T) for
Farm / Agriculture



FlowCloud
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Agriculture as a service
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Connect devices Select FlowCloud services Develop services and applications




Intelligent Agriculture
~ Monitoring loT Solution
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Developed this in Collaboration with GRT
Engineering College-R & D Cell



Soil moisture & linkage to Crop Growth

..ln_l'dal...deve'op., » *“*Moisture stress leads to poor growth of the
crop & lower crop yields.
<*Sensing the LAI & its forecast helps in
water & nutrient inputs during the season

plus for estimating projected crop yield.
3.5

——=Simulated LAI 2011
—Simulated LAl 2012
A Observed LAI 2011
© Observed LAl 2012
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0T Lab @ IISC = EramEner

@ Tools & products for Bigdata & loT to
support improvements in agricultural
water resources management.

= Soil moisture can be retrieved through
cost effective sensors. Calibration of such
ground ‘capacitance’ based sensors under
all farm conditions.

Further, sensors of water flow and energy S —

characteristics from bore well will be used REG v/

for preparing a decision tool of irrigation et i o)
scheduling. ’

Upscaling of this approach though smart TR cmowan_

g S —_

sensors is a way to take the idea from Py
‘bench to field". L " | \‘i":fl'j"_ﬁ"‘j'j‘_“_:!w
- Pardossi et al., 2009




Automatic Drip Irrigation System Based on loT

Typical Drip System Layout
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Arduino GSM Module
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AWS Freeboard / Pub Nub

UBI DOTS (Amazon Web Server)

90% Work Completed

WIFI TX WIFI TX

COLOUR SENSOR TEMPERETURE



e.g. Solar powered wireless irrigation

Sensor with Magncetic valve
sub-controller with sub-controller

Metal Tabr o







»Very compelling mix of long range, low power
consumption and secure data transmission.

» A network based on LoRa wireless technology can
provide coverage that Is greater in range compared
to that of existing cellular networks.

»Many mobile network operators have chosen to
complement their existing cellular/wireless networks
with a LPWAN based on LoRa technology because it
IS easy to plug into their existing infrastructure and
also allows them to offer their customers a solution
to serve more loT battery-operated applications.
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Sensor

Sensor



IITM Research Park-alfaTKG C l ient L iSt

alfaTKG-1oT Lab-Presentation
in Germany
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b itry4.0 for SME'S

www.okabeiot.com
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http://www.ajlontech.com/

