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Internet of Things|

e The term Internet of Things was first used by in 1999.

e Refers to uniquely identifiable objects (things) and their in an

Source : |. CAROL Dept. of Information Technology St.Joseph’s College



Introduction
0T — Internet of Things.

Internet — communication through network (wire, wireless, satellite, etc.)

Things — electronic devices (mobile, computer, sensor devices, etc.)

>
» Connectivity for Everyone

» Connectivity for Anything

» The Internet of Things (loT) is a system of interrelated
or

> are provided with unique identifiers and the ability to
transfer data over a network without requiring or
interaction.

Source : |. CAROL Dept. of Information Technology St.Joseph’s College



Components of loT

» loT is a combination of
» Sensors
» Networks
» Standards
» Intelligent Analysis
» Intelligent Actions

Source : |. CAROL Dept. of Information Technology St.Joseph’s College



Internet Usage and Population Statistics

World

Population 6.3 Billion 6.8 Billion 7.2 Billion 7.6 Billion

Connected

Davices 500 Million 12.5 Billion 25 Billion 50 Billion

Connected
Devices

devices
! than
Per Person people

connected
0.08 :

2003

Source Cisco IBSG. Apnl 2011

Source : |. CAROL Dept. of Information Technology St.Joseph’s College



Application
Areas
]

Industrial

Naalelsi Naalelsi Naalelsi
E-Health Control

Environment Energy Agriculture XEHel Logistics

Smart Cities
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Applications of [oT

» loTis used and will be used in almost every industry possible

>

'VERVESYY V VvV V

NB-

® loT

2

Sensors are being used to track
a variety of factors on farms:

Day Hospital Use Case

Actors and Resources

Doctor's Security Patient's Security
Domain Domain

eI

Source : |. CAROL Dept. of Information Technology St.Joseph’s College
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ARTIFICIAL DOES NOT EXIST, AND MAY NEVER EXIST -
INTELLIGENCE

MACHINE 'S A LOGICAL CONTRADICTION AND
LOGICALLY IMPOSSIBLE, THUS NONSENSE
LEARNING

Al and Deep technologies

DEEP 1S ALSO NOT LEARNING

LEARNING

el

1950's 1960 1970 1980 1990s 2000's 2010’

Deep learning is a trending topic
worldwide.

This wasn’t the case 7 years ago; back
then, nobody was talking about it and
nobody cared.
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Al: BRINGING SMARTER
AUTOMATION TO THE
FACTORY FLOOR 2017

ooo Inclvustrzl Al Enabler
Andrew Ng Announces Landing.ai—
Bringing Al to Manufacturing

9









Why Deep Learning now
1 - Big Data Availability

facebook 350 millions images uploaded per day Larger Data

: Easier Collection & Storage (Google cloud & Google
> S 2.5 Petabytes of customer data hourly

You (T

sl Data is available for free to
ELIE  Online community of data scientists

drive)

100 hours of video uploaded every minute

Improved Techniques
New Models : CNNs, RNNs, LSTM, Transformer.

2 - New ML Techniques

Deep Neural Networks

Platforms : TensorFlow, Torch, Amazon etc.

3- COmPUte DenSity GPUs (Massively Parallelizable)
GPUs (NVIDIA A100 TENSOR CORE GPU)



Is the new oll

Al is the new v
electricity. ;

: |
- Andrew Ng, Baidu , , y
< ’f NG




ImageNET competition classification top-5 error (%)

28.2%

Human level
performance 5.1%

____3..69/0._.____3__11}/0_____

ILSVRC 10 ILSVRC '11 ILSVRC '12 ILSVRC 13 ILSVRC '14 ILSVRC"15 ILSVRC 16
(XRCE) (AlexNet) (ZF) (GooglLeNet) (ResMNet) {GooglLeNet-v4)

Artificial
Intelligence

Rules Based Data Driven
P~
Machine
Learning
Example: Speech recognition
Few words ~ 99% accurate AS
M ds ~ 60% t
A|€XNet any words accurate

Deep Learning

Not accurate enough to be
commercially viable

Approaching Human
Level Accuracy



https://papers.nips.cc/paper/4824-imagenet-classification-with-deep-convolutional-neural-networks.pdf

Hype Cycle for Artificial Intelligence, 2021
A

Expectations

Knowledge Graphs
Smart Robots
Transformers
Decision Intelligence

Synthetic Data
Neuromorphic Hardware
Human-Centered Al
Generative Al
Al Governance
Responsible Al
ModelOps
Machine Customers

Al Orchestration and
Automation Platform

Multiexperience

Small and Wide Data

CEdge AD

Al Maker and Teaching Kits
Deep Neural Network ASICs

Digital Ethics

‘ Cloud Service

‘ Deep Learning

<Qata Labeling and Annotation Service

vatural Language Processing —>
Machine Learning

Intelligent Applications

Composite Al Model Compression
Al TRISM
Autonomous
Vehicles
Artificial Physics- . .
General Informed Al Semantic Search
Intelligence
Computer Vision
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
S
L]
Time
Plateau will be reached:
() less than 2 years @® 2to5years @ 5 to 10 years A more than 10 years & obsolete before plateau As of July 2021

gartner.com

Gartner.




Why no-code, low-code platform

Custom




Deep Learning Frameworks

Caffe oy

dmlic

mxnet % Tensor theano

. torch

a

Google Cloud

Actuators



Center of Industrial Robots and Automation (CiRA)

%ﬂadbus
SMQTE

pall)

Rg EtherCAT.

Pl

Vision and | Industrial protocols

Sensors in m

Manu fa cturin g process THAI STEEL CABLE PCL
)y —

" CiRACORE

Computing ROBOTs

Customized / Commercial

and Automation

BCiRA Industrial Al Enabler
CiRA CORE = BRAIN POWER + CONNECTIVITY




Based on open-source
ROS (Robot operating system)

—
- EtherCAT. ™
' CANopen
= *ladbus

o)

—
controls

Or:entalmotor SANYODENKI




Node flow programming

rknet Lib
-house dev)

Industrial Hardware

Connectivity
Via ROS industrial
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“Al in Medical Imaging
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Debug Home | Help

Payload Output Image
Save Project ' Open Project STOP AddScene  Remove Scene | ClearScene  SaveScene  Load Scene
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Crushed Lime stone size detection by image Al
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Robat Control ~ CIRA CORE
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Save Project  Open Project STOP AddScene Remove Scene Clear Scene Save Scene Load Scene
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Deep learning platform : CiRA CORE
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Deep Learning Platform : CiRA CORE

The Development of a Preliminary
Prototype for Determination of Maturity in
Melon by Deep Learning Platform : CiRA
CORE
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Button Run
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VideoFile

Run

Debug

Payload Output Image

Image
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B3 Get Started deos 1 Images

& O -

Screen Recording - Rectangle on a screen

This mode allows you to record a partial area in the rectangle window.

1. Select a size and area to be captured.
2. Click the 'REC" button or press the record hotkey.

"M Stop recording View online help

Record/Stop Image capture

F12 F11

B8 Try Bandicut! Fastest Lossless Video Cutter and Joiner
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