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Sustainable Manufacturing -Smart Factory

3D Printing
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Sustainable Manufacturing

RRICton Products

Virtual
Energy Smart Facto ry Processes

Efficiency

Sustainable

Manufacturing odi MR 4 Extended
b Value
Network

Enhanced Job Additive
Opportunities Manufacturing
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Cyber Physical Systems
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Robotics
Distributed Digital Twin
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Real Life

Distribution Applications

of Water

Health Care Transportation
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Digital Twin

i §
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Sustainable Manufacturing
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Warehouse Finance
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Floor planning

magic

FactoryEye T Quality

Marketing
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Artificial Intelligence

Cyber Physical Systems (CPS)
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Application of a Cyber-physical production system

i
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Real World ¢ Digital Twin

Cyber Physical System in Healthcare, Medical
Diagnosis and Treatment

Data

Time

Digital Thread
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Machine
learning

Computation

Cloud storage
Data set
Sensing

Recognize &understand

Data analysis
Prediction
Real-time optimization

Decision makipg

Electric eel

.

Mechanism,
& Property

e Cycle Thinking

Multifunctional
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C - EVALUATOR
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What is Al?

Data Computer
Science Science

Artificial
Intelligence

Gl
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Data Mining

Computer
Science

-oDATA MIN

|
|
=

Data sets Pre-processmg Classification Database Statistics Analytics Evaluation

Gl
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Machine Learning
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Machine Learning
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Image Recognition Nl
Speech Recognition loo

Natural Language Processing ek 0L G310

-

WHAT IS NATURAL n
LANGUAGE PROCESSING?

The interdisciplinary field of computer science and linguistics.

NLP is the ability for computers to understand human language.

)

Spectrogram

MACHINE J

LEARNING

Frequency
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Classical Creation of Algorithms|| Why Machine Learning?

For some kinds of problems we are just not able to write down the rules

¢/ e.g. image & speech recognition, language translation, sales forecasting

— | ’;' “ -
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Some Brief History of Al
/

Early artificial intelligence
stirs excitement.

DEEP
LEARNING

I | |

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

Engineering of
making Intelligent
Machines and Programs

Ability to learn
without being explicitly
programmed

| A R I A

K'|950's 1960's 1970°s 1980°s 1990's 2000's 2006's

2010°'s 2012's

2017's

Artificial Intelligence ::

Some Brief History of Al
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1943 |

Evolution of Artificial Neurons

1966

First Chatbot - ELIZA

1972 |

First Intelligent Robot -
WABOT 1

First computer to beat a
World chess champion

2002

Al enters Household - Roomba
Vacuum

Dr. Asghar Zajkani

} Invention of Turing Machine

Coinage of the word
‘Artificial Intelligence’

Tl 1975 - 1980

First Al Winter

1987 - 1993
Second Al Winter

Launch of 'Google Now'

2018

Google Duplex - Formation
of Virtual Assistants
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1st 2nd

Beginnings Neural Neural
Winter Winter

Thresholded Parcaotion XOR Multilayer
Logic Unit P Problem Backprop
1986 1989 1997

1950 1980 1990 2010

1 B e FISAPD A6 COE

S. McCulloch - W. Pitts R. Rosenblatt B'“‘Q/'f{rof‘;" 2 P. Werbos  D. Rumelhart - Y. Lecun C. Cortes - R. Salakhutdinov - J. Hinton -
PO G. Hinton - J. Schmidhuber V. Vapnik A. Krizhevsky - |. Sutskever

R. Williams

00 r . S
. B o
"Gy £ - —

Hidden

indinQ 1ebie|

Error Propagates Backwaras | [ []
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Al vanuit psychologisch /
neurologisch perspectief:
kunnen we een
mechanisch brein
maken?

“Artificial Intelligence” "
(McCarthy, Darthmouth) Birth ol Al field

Al vanuit cognitief Al vanuit dataperspectief:
perspectief: kunnen we kunnen we een machine
een machine maken die taken leren op basis van

kan redeneren? grote hoeveelheden data?

Expert systems Deep learning

& \?G

— Searle: strong/weak Al

— Game (checkers) Al's

= Turing: Turing test

- Bush: As we may think

Atrtificial Intelligence

1970
Negative results

machine translation

1980

Collapse of Lisp machines

Some Brief History of Al

Q—Q—Qro—o‘-»

2000 2010 :

Deep Blue beats
Kasparov

Voice recognition

IBM Watson on Jeopardy
Siri, Cortana, Google Now

Google AlphaGo —

Google Duplex -

Dr. Asghar Zajkani




/A.l. TIMELINE

@ A
1950 1955
TURING TEST A.l. BORN
Computer scientist Term ‘artificial

intelligence' is coined
by computer scientist,
John McCarthy to
describe “the science
and engineering of
making intelligent
machines”

Alan Turing proposes a
test for machine
intelligence. If a
machine can trick
humans into thinking it
is human, then it has
intelligence

1961

UNIMATE

First industrial robot,
Unimate, goes to work
at GM replacing
humans on the
assembly line

1964

ELIZA

Pioneering chatbot
developed by Joseph
Weizenbaum at MIT
holds conversations
with humans

1966

SHAKEY
The “first electronic

person’ from Stanford,

Shakey is a general-

purpose mobile robot

that reasons about

its own actions

A.l
WINTER

Many false starts and
dead-ends leave A.l. out
in the cold

1997

DEEP BLUE
Deep Blue, a chess-
playing computer from

IBM defeats world chess

champion Garry
Kasparov

1998

KISMET

Cynthia Breazeal at MIT
introduces KiSmet, an
emotionally intelligent
robot insofar as it
detects and responds
to people’s feelings

<0+ AlphaGo

1999

AIBO

Sony launches first
consumer robot pet dog
AiBO (Al robot) with
skills and personality
that develop over time

2002

ROOMBA

First mass produced
autonomous robotic
vacuum cleaner from
iRobot learns to navigate
and clean homes

Artificial Intelligence

2011

SIRI

Apple integrates Siri,
an intelligent virtual
assistant with a voice
interface, into the
iPhone 4S

2011

WATSON

IBM’s question
answering computer
Watson wins first place
on popular $1M prize
television quiz show
Jeopardy

2014

EUGENE

Eugene Goostman, a
chatbot passes the
Turing Test with a third
of judges believing
Eugene is human

Some Brief History of Al

2014

ALEXA

Amazon launches Alexa,
an intelligent virtual
assistant with a voice
interface that completes
shopping tasks

2016

TAY

Microsoft’s chatbot Tay
goes rogue on social
media making
inflammatory and
offensive racist
comments

Dr. Asghar Zajkani

2017

ALPHAGO
Google’s A.l. AlphaGo
beats world champion
Ke Jie in the complex
board game of Go,
notable for its vast
number (2'7°) of
possible positions

31
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1958 1960
The conference that Weights g
First Turing test is started it all. . 9 One of the first Al The first cost
. i One of the first I automatically ne of the firsf st
math:rl;a?cal “ proposed. computer Symbolic Al e learned. programming languages. function.
model of a N ymbolic Al:
neuron. board game. The first
automated (PRINT (*TEVALQT X Y)) (00 A))))
reasoning -
B program. (SETQ ¥ (READ))
L1 otherwise < il
Electronic Brain by Turing Test by Checkers Program by Logic Theorist by Dartmouth Summer Perceptron by LISP by John McCarthy General Problem Solver by ADALINE by
McCulloch & Pitts Alan Turing Arthur Samuel Newell, Simon, Shaw Research Project organized Frank Rosenblat Newell, Simon, Shaw Widorow & Hoff
by John McCarthy
1964 1964 1965 1966 1966 1968 1969

SRl International
——
I'\ﬂ The first
| general-purpose
mobile robot

An early natural @ @ @
ALPAC report shuts down
NLP research.

n The term Fuzzy Logic

is introduced.

Solving algebra word
problem, an early NLP
accomplishment.

Perceptron
cannot
learn XOR.

Algorithmic probability &
formal induction is
introduced.

An early natural
language
understanding
computer
program, in the
world of blocks.

language processing
conversation program.

the first
Expert
System:
organic
chemistry.

Cold Warm with reasoning
h

1
—_—
0 ~————

LANGUAGE

+_
<= 3

ELIZA by Universal Bayesian Methods STUDENT by Fuzzy Logic by Lotfi Zadeh ~ _ DENDRAL by Feigenbaum, = Shakey the Rohot by SR ALPAC Report by ALPAC SHRDLU by Terry Winograd C
Joseph Weizenbaum by Ray Solomonoff Daniel G. Bobrow Buchanan,Lederberg, Djerassi International Minsky & Papert
Al Winter (1974-1980)

‘ One of the first logic

programming
languages.

AN
MACHINES

XOR Problem by

1974

EL?H An early ﬁ The first convolutional

backward neural network (CNN)
chaining
expert
system for
medical

.. diagnosis.

INTERNIST-1 by Myers, Miller, = Automatic differentiation ~ PROLOG by Colmerauer & Lighthill Report by James MYCIN by Shortliffe, Neocognitron by

& Foundation of
graphical
@ probabilistic models.

Q Backpropagation
& automatic

differentiation.

UK
ended

medical expert

systems. A cognitive

RULE-BASED
EXPERT SYSTEMS

support Backpropagation|
for Al

research.

architecture
- for general
intelligence.

i - > is
8y Ou popularized.

Hwy

animal(X) :- cat(X).

e t Bayesian Networks by SOAR by Backpropagation in MLP by
Pople by Seppo Linnainmaaf Kowalski Lighthill Buchanan, Cohen Kunihiko Fukushima Judea Pearl Laird, Newell, Rosenbloom Rumelhart, Hinton, Williams
Al Winter (1987-1993)

1989 1995

ﬁ Convolutional neural
networks (CNN)
used for recognizing
handwriting.

2006

oy t 4 Modern deep
& learning is born.

Soft-margin
SVM is
introduced.

DeepBlue beats
Kasparov in
chess.

Chinook,
draughts player:
the first program

a LSTM for

addressing

A reaclive
robotic

gammon, using
reinforcement learning.

LI |

vanishing
. gradients.

architecture.

= .

Subsumption by LeNet by TD-Gammon by Chinook by a Team led by _ DeepBlue by (LSTM) by Hochreiter & by Salakhutdinov &
Rodney Brooks Yann LeCun Gerald Tesauro Jonathan Schaeffer by S. Vapnik & Cortes IBM Schmidhuber Hinton
2009 2012 2013 2014 2018 2019 2020

M to win the world

M champion title

] against
humans.

AERNS

& &= =

Deep Boltzman Machine

. - Long Short-Term Memory
Support Vector Machines

Ethical Al
Community IBM, Amazon,
and Microsoft

' -l ban sale of

facial

9]
The first program to beat a
professional Go player.

Generative Adversarial
Network (GAN)
introduced.

ImageNet, a
large-scale

image dataset
is introduced.

IMAGE

ImageNet by AlexNet by Word2Vec by GAN by AlphaGo by Transformer by Gender Shades by AlphaStar by e vemby
Fei-Fei Li Krizhevsky & Hinton Tomas Mikolov lan Goodfellow DeepMind Google Brain, Research Buolamwini & Gebru DeepMind ical Al Community

ﬁ Word embeddings

become popular.

n First significant &4 Grandmaster level
M results in deep Ethical Al takes off: accuracy in Starcraft I1.
learning.

disparities in commercial

Transformer network is
introduced, paving the way for

pretrained language models gender cla
—————

recognition
products to law
enforcement.

Attention Is All You Need
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Types of Machine Learning C)'t""l" S Jz‘f bLi &‘ _9)'
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Supervised Learning odi sy 6, Sob
Unsupervised Learning Cylas G g, S0l
Reinforcement Learning SR8 (6, Sob

i@ ) 2
TYPES OF MACHINE LEARNING  REINFORCEMENT

ME_‘;:T“:,’HE‘I o T LEAST YOU KNOW
L

oy N ) " wets. (T ey

Machine
Learning

SUPERVISED REINFORCEMENT L\ ] « . \;\y
LEARN'NO LEARNING /s /

(TASK-DRIVEN) (LEARN FROM ERRORS)
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Types of Machine Learning

Dimensionally
reduction

Unsupervised w‘", [ Supervised
learning | | learning
Clustering

y :
— MACHINE
LEARNING

Reinforcement
learning
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@ Input R supervised learning

w

Prediction

Training Data s ' . ’_ ; . Its an

apple!

Correct output

These are

apples
\Annotations /
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Supervised Learning
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Unsupervised Learning
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Unsupervised Learning

Grid Computing

Grid Computing

How Grid
Computing
Works

Control™

Node
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Unsupervised Learning
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Unsupervised Learning

- f: -
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-Fake NEWS Détection

co\u

QetATtribut ¢ lassName ™
sppendChild i1a
getLAtl

Usmg igchine-L earning

getE lement sSyName length

Complete Prolect. wnth Flask Web based GUI

lengn pusn qur-ry';cuc!nrl*“ : length push ":checked que IVS(
ALL L. ) \‘an(h push “name < quory%t-lvr!nr/lll lengt
) ia r div' call o & X push
documentElement contains
) )

Top Stories

Sarah Huckab N, media at heated b

Highly Cited

A Time Magazine with Trump on the cover hangs in his golf
| clubs. It's fake.

Donald Trump Time Magazine Covers: See Them All | Time.com

Most Reforenced

Machine Learning :: Types of ML Dr. Asghar Zajkani

Google News has a new look

Read our blog o learn more >

In the News

Executive Order 13769
Serena

Syria

Google

John McEnroe

Bashar al-Assad
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UPDATE

REINFORCEMENT
LEARNING
ALGORITHM

& /
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Reinforcement Learning - e
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Reinforcement Learning

Model Learning

Environment

without Rewards
Self-Supervised

Exploration

Mo NS Mowe Spesd Tock Confgury el

Self-Supervised
World Model

s 14 genome 14
Max Fitness:
R .q‘I [ )
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Machine Learning
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Reinforcement Learning ubsﬁ < J.Sob
) DeepMind Auxiliary Tasks
Live Play

Reward | .
Pixel Control

C}{:]D ®- "

Actions Value Function

S —

£

S
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Regression - Examples Classification - Examples

Example - 2 Example - 2
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Regression
What is the temperature going to
be tomorrow?

PREDICTION

84°

o)
©Oo0
o

| Classification

O

Regression

J

Fahrenheit
°F

Lot bl kst i Mbidetiic Akl il abuibint kot iibadier
S0 40 30 2 10 0 W D 30 40 %

Classification
Will it be Cold or Hot tomorrow?

PREDICTION

\

Supervised
Learning

Unsupervised
Learning

* Classification * Clustering
* Dimensionality

* Regression
reduction

| » Pattern recognition

Fahrenheit
°F

& <40 30 -0 0 0 10 D 30 40 5 6 W 0 0

100 110 120 130 140 150 160 10 180 180 200 210 220 20

4
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Types of Machine Learning

Supervised Reinforcement Semi-supervised
Leaining Transductive Learning Inductive Learning
C Learning Learning

[

T D

| "

Self-supervised Multi-task
Unsupervised Active Learning Deductive Learning
Learning Learning Learning
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An Application of Neural Network
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Aspect

N VAS

Learning

Topology

Power Consumption

Human Brain

86 Billion Neuron in Them

They Can Tolerate Ambiguity

Complex Topology with

Asynchronous Connections

Consumer Less Power.
Approx. 20 Watts

Artificial Neural Network
(ANN)

10-1000 Neurons in Them

Very Precise & Structured Data Is
Required to Practice Ambiguity

Topology Has Tree Patterns with
Layers

Consumes More Power
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Biological Neuron

Artificial Neuron
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Structure of Typical Neuron Structure of Artificial Neuron

Nucleus\f"'f’*« ¥, '
Mitochondrion ™\  Dendrites

Endoplasmic
reticulum

ACTIVATE
FUNCTION

OUTPUT

INPUTS | ]

Node of ranvier -~ , )(3 O—>W3
Schwann cell = WEIGHTS

| Axon
7 terminals
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Single-Layer Neural Network

Input Layer - Output Layer
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Multi-Layer Shallow Neural
Neural Network Network

Input Layer - Hidden Layer - Output
Layer

Jiiws (Deep Neural Network)

Deep Neural
Network
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Deep Learning Opportunities

Pt ARTIFICIAL INTELLIGENCE

A program that can sense, reason,
act, and adapt

Industrial
Maintenance

MACHINE LEARNING

DEEP Algorithms whose performance improve
Speech Ad as they are exposed to more data over time

Recognition lE AR N I N G Targeting

DEEP
s LEARNING

?ﬁcﬁ: mﬁ" Self-Driving Subset of machine learning in
|;\pa;:dy Car which multilayered neural
networks learn from
vast amounts of data

Image
Recognition for Machine
Healthcare Translation
Diagnosis Investment
Portfolio
Management
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Deep Neural Network
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Deep Neural Network
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Machine Learning VS Deep Learning

LEARNING

MACHINE III—_ % T 4 ) - % TNIEOS

Structured Data Feature Extraction Algorithm Output

NO

LEESETNG III =S 9 9 YES

Unstructured Data Algorithm: Neural Network Output
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O Backfed Input Cell
Input Cell

/A Noisy Input Cell

@ Hidden Cell

. Probablistic Hidden Cell

@ spiking Hidden Cell

A mostly complete chart of

Neural Networks ..........
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Markov Chain (MC) Hopfield Network (HN) Boltzmann Machine (BM)  Restricted BM (RBM) Deep Belief Network (DBN)

Feature extraction + Classification

Deep Convolutional Network (DCN) Deconvolutional Network (DN) Deep Convolutional Inverse Graphics Network (DCIGN)

O\
o/
o]

-
L ON
O
a0
O\O

~~
~
~ ~
~~

[T X
XXX X

\WAWAWAW

oZ
ol
ol

Generative Adversarial Network (GAN) Liquid State Machine (LSM)  Extreme Learning Machine (ELM) Echo State Network (ESN)
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Deep Residual Network (DRN) Kohonen Network (KN)  Support Vectar Machine (SVM)  Neural Turing Machine (NTM)
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Improvement of the Deep Neural Network
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[ Gradient Descent Variants ]
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Input Layer .I - Qutput Layer
Hidden Layers

Pixels of image fed as input

Convolutional Pooling

Layer Layer Fully Connected

Layers

Input Layer

Convolutional Neural Network :: Introduction to CNN :: Dr. Asghar Zajkani




099 les pué Jdods Ll «C8L d=wgd Yann LeCun gy 45 149+ 9 VA Glodad 30 &5 Cauwuosdd b9y ConvNet
ssbds Iadze gy Gl &5 VI b 30l 03,00 Gdgal,8 dy Vs luwd (e coduzmy yaolal )d =Bly sles,,5 i
el Wiy Jlo 50 @by Cew b g d.l‘é))lsdl.g Oedile (Lo USL?JLL:A Sloyge sliw 4 c@j)‘} do>g3 J)sA);W

4 )

ITMNMACITVYV TAI /C

Yann LeCun

Director of Al Research

facebook

Convolutional Neural Network :: Introduction to CNN :: Dr. Asghar Zajkani




AlexNet

GoogleNet DenceNet

ConvNet VGG Channel
Boosted CNN

ResNet EfficientNet

Inception ResNeXt
V2V3V4
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Human vision system

Interpretation

Dogs
grass

Eye (sensing device Brain (interpreting device
responsible for capturing responsible for understanding
images of the environment) the image content)

4
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Deep learning classifier

Input image Network layers

Motorcycle

Not motorcycle

Feature extraction layers Classification layer

(The input image flows through the (Looks at the feature vector e
network layers to learn its features. extracted by the previous layer 28 e
Early layers detect patterns in the and fires the upper node if it sees [ _
image, then later layers detect the features of a motorcycle or

patterns within patterns, and so on, the lower node if it doesn’t.)

until it creates the feature vector.)
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Output prediction @

5

Later layers learn
more complex features
like ear, nose, and eye.

—

<

Input prediction

Convolutional Neural Network ::

Earlier layers learn
simple features like
curves and edges.
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One Pixel Consist
With 3 Channels /
Layers

R channel

Range: 0 ~255
G channel

Range: 0 ~255
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What we see

Color image

F(0, 0) =[11, 102, 35]

Convolutional Neural Network

Channel 3

What computers see
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RGB channels

Blue intensity

values
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Green intensity .~
values

Channel 1
Red intensity

Convolution Layer of CNN
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10 Common CNN Architectures

Inception-v3
]

Network In Network @

® Inception-ResNets

® Inception-v4
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;
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1998 %999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
i
® ® L] - ® ®
LeNet-5 AlexNet VGG ' Xception ResNeXts
'

CNN architectures over a timeline(1998-2019)

Inception-v1

AlexNet ResNet-50

Inception-v3

Xception

Inception-v4

ResNeXt-50

Inception
ResNets

Inception-v1 @

ResNets ®
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Natural Language Processing (NLP) u.z.ub aby guylom

Natural Language Processing (NLP) is the discipline of building machines that can manipulate human
language — or data that resembles human language — in the way that it is written, spoken, and organized.
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GPT-3, an autoregressive language model with 175 billion parameters
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Why Python for ML?
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https://openai.com/

https://www.zoomit.ir/tech/384025-openai-first-company-reach-agi/



openail/gym

A toolkit for developing and comparing
reinforcement learning algorithmes.

- N (7

Next-token-prediction Masked-language-
modeling
Large Language Models
The model is given a The model is given a
sequence of words with sequence of words with O
the goal of predicting the goal of predicting a
the next word. ‘masked’ word in the
middle.
Example: Example
Hannah is a Jacob [mask] reading
Hannah is a sister Jacob fears reading
Hannah is a friend Jacob Joves reading
Hannah is a marketer Jacob enjoys reading
Hannah is a comedian Jacob hates reading
r. Asghar Zajkani




ChatGPT (Chat Generative Pre-trained Transformer)

— ChatGPT ——

Large language Chatbot app
model (LLM) powered by GPT

4 .JJ.I[_I.J \
//L’j o o e J
o —
e Gives Al apps the ability

e Relies on a set of GPT's
to generate text parameters

e One of the largest neural
networks, with hundreds _
of billions of parameters « Has content filters

e Optimized for dialogue

—zapier

Natural Language Processing (NLP) :: Introduction to CNN :: Dr. Asghar Zajkani




ChatGPT (Chat Generative Pre-trained Transformer)

M  Tell me how ChatGPT works.

@ ChatGPT is a large language model that uses deep learning techniques to generate

human-like text. It is based on the GPT (Generative Pre-trained Transformer) architecture,

which uses a transformer neural network to process and generate text. The model is pre-
trained on a massive dataset of text, such as books, articles, and websites, so it can
understand the patterns and structure of natural language. When given a prompt or a
starting point, the model uses this pre-trained knowledge to generate text that continues
the given input in a coherent and natural way.

e
l_ —l i . - ..
@ﬁl Natural Language Processing (NLP) :: Introduction to CNN ::
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Transformer

Google Brian

LTSM

SFT Model

Reward Model 2018 2019 2020

Reinforcement Learning Model

Natural Language Processing (NLP) :: Introduction to CNN :: Dr. Asghar Zajkani




2022 >

ChatGPT

Table 2. OpenAl GPTs
Model Launched Am.m.mt of Numberof Characteristics
training data parameters
GPT-1 2018 40 GB 117 million Capable of qatural—Iapguage—procesang tasks such as completing texts
and answering questions.
- (Capable of more complex natural-language-processing tasks such as
GPT-2 2019 40 GB 1,500 million

machine translation and summarizing.

(Capable of advanced natural-language-processing tasks such as
GPT-3 2020 17,000 GB 175,000 million writing coherent paragraphs and generating entire articles. Also
capable of adapting to new tasks with just a few examples.

1,000,000 GB 170,000,000
GPT-4¢ 2023 (reported but million (reported
not confirmed) but not confirmed)

Enhanced reliability and is capable of processing more
complex instructions.

Natural Language Processing (NLP) :: Introduction to CNN :: Dr. Asghar Zajkani




@ Amazon-owned @ Chinese Google @ Meta [ Facebook @ Microsoft @ OpenAl @ Other

BOTS — e 3 O)t ce o o
BlenderBot1 PLATO-XL ChatGFBard* BingChat*
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Codex @ ® MT5S ®
® 5 e -} Alpaca

[=]
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. StableLM

pre-2020 2020 23

David McCandless, Tom Evans, Paul Barton source: news reports, LifeArchitect.ai
Information is Beautiful // May 2023 * = parameters undisclosed // see the data
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Open-Source
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Fig. 1. A timeline of existing large language models (having a size larger than 10B) in recent years. We mark the open-source LLMs in yellow color
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Top Startups Revolutionizing Healthcare with Al in 2023

https://omdena.com/blog/top-ai-startups-in-healthcare/

‘*; Rad Al s ) VIEBEG

_— Medical /
BrainSightAl T-Health  Octopus.Health

celéri health > keep Dr CADx

Impact Startups Series by . |

‘GluCare. Hesz EMTIRO HEALTH

sweetch

sHyLD K prealize PEP HEalfh

N AIGNIS Peo] wisEmr %
33_ A k keva health D L | oF NEW ancore
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From Drug R&D To Diagnostics: 90+ Artificial Intelligence
Startups In Healthcare

€& 90+ Healthcare Al Startups To Watch

Imaging & Diagnostics Drug Discovery
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https://www.cbinsights.com/research/artificial-intelligence-startups-healthcare/
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Al: Paving the Future of Digital Healthcare

DIGITAL HEALTHCARE Al MARKET MAP SAPPHIRE

Data & Analytics

O SciencelO ezusheanh +/ Clarify - patient'® 11IPOPULI & PRIVATEA  [Felrrum /\‘! @ s brigya

Clinical Interactions

Note-taking Diagnosis Support Care Management

AW\ DeepScribe  SuKi® BNore £ robin ® regard .\ decaded ) MEMORA HEALTH ) storyhealth
& Rad Al abridge ™ eleos aiva) €. Curai Health SIRONA Nabla

Administrative Workflows

Contact Center Other Admin

Revenue Cycle Operations Medlical Coding Support Workflows

@ AKASA ggml\ulc # cedar ‘Anomaly \»‘, nAym cclvere o CARTA el

/A Authenticx € Syllable 17 neALTHCARe

Watlas | enter #iSIFT <>Gentem <apero FATHOM @DataRobot” hotable

} dinFiniTus  Bircha
Adonis  candid Olive &% smarterdx <K mnverick @ CODOX0 artera

Cathy Gao & Andrew Vogeley
* Sapphire Portfolio Company sapphireventures.com. “blog-ai-paving-the-future-of-digital-healthcare February 2023
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Healthcare Artificial Intelligence Market

https://www.researchnester.com/reports/artificial-intelligence-in-healthcare-market/1429

|| | Global Artificial Intelligence (Al) in Healthcare Market Overview

RESEARCH

MHESTER

Growth Rate Global Market Analysis, Global Market Analysis, By
By Region, 2033 End-User, 2033

""'45 B Virtual

CAGR Assistance
(2023-2033) ® Clinics

Diagnostic
Key Players in o M ¢ : Labs
the Market Hospitals

NVIDIA Corporation = L Growth Drivers
Philips International
B.V.

Micron Technology, Inc.
Siemens Healthcare
GmbH

Crunchbase Inc.
Genger.io, Inc. Challenges

Welltok, Inc.
Google LLC MNorth America region to display significant opportunities for * Lack of Skilled Workforce to

Medtronic plc the market growth over 2023-2033 owing to the growing Develop Al
General Electric geriatric population in the region
Compan

* Significant Decrementin
the Number of Physicians
Rising Prevalence of
Neurological Disorders

www.researchnestercom | +1 646 586 9123 | info@researchnester.com

Al Apps in Healthcare :: Dr. Asghar Zajkani


https://www.researchnester.com/reports/artificial-intelligence-in-healthcare-market/1429

The Evolution of Al in Healthcare

://www.codeglo.com/blog/the-evolution-of-ai-in-healthcare

‘ Al would have saved a
The Al-Healthcare S whopping 150 Billion USD
in healthcare.
Market In Numbers

The predicted compound
annual growth rate of Al
in healthcare is 45%

The market will increase
to 45.2 Billion USD

Al-based healthcare

startups have so far raised

er 2.5 Billion USD

Al Apps in Healthcare :: Dr. Asghar Zajkani
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Healthcare Artificial Intelligence Market size

Know Why Al is Beneficial for Growth of Healthcare Venture

U.S. Artificial Intelligence in Healthcare Market

size, by component, 2020 - 2030 (USD Billion)

300

100
%0 a8 136 182

$5.68 P B
$3.6B . I 2022 2023 2024

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 The Market will Grow 38 77

At the CAGR of: «f /0

271

2025

Global Al in Healthcare Market

39.0

2026 2027

The forecasted market
size for 2032 in USD:

895
645
521 I

2028

2388

166.1

2031

ne.7

2032

2029 2030

$238.8B Al market.us

@ Software Solutions Hardware Services

https://www.openpr.com/news/1490555/ai-in-healthcare-global-market-analysis-and-

future-growth-trends.html

https://www.xongolab.com/blog/ai-benefits-in-healthcare-sector/

Al Apps in Healthcare :: Dr. Asghar Zajkani
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https://www.xongolab.com/blog/ai-benefits-in-healthcare-sector/
https://www.openpr.com/news/1490555/ai-in-healthcare-global-market-analysis-and-future-growth-trends.html
https://www.openpr.com/news/1490555/ai-in-healthcare-global-market-analysis-and-future-growth-trends.html

Healthcare Artificial Intelligence Market size

GLOBAL ARTIFICIAL INTELLIGENCE (Al) MARKET IN HEALTHCARE SECTOR
2022-2026

Market growth will ACCELERATE Growth Confributed by
at a CAGR of

29.16% © 49%

Incremental growth ($B) . Growth for 2022
1 3 4 B 25 3 O

The market s FRAGMENTED
with several players occupying the
market

17000+ Reports covering niche topics. Read them at Ftechnavio

e
'_] Al Apps in Healthcare :: Dr. Asghar Zajkani



https://www.prnewswire.com/news-releases/artificial-intelligence-ai-market-in-healthcare-sector--to-observe-usd-13-bn-growth-north-america-to-emerge-as-key-growth-region--technavio-301648896.html
https://www.prnewswire.com/news-releases/artificial-intelligence-ai-market-in-healthcare-sector--to-observe-usd-13-bn-growth-north-america-to-emerge-as-key-growth-region--technavio-301648896.html
https://www.prnewswire.com/news-releases/artificial-intelligence-ai-market-in-healthcare-sector--to-observe-usd-13-bn-growth-north-america-to-emerge-as-key-growth-region--technavio-301648896.html

The Impact Of Digital Health Technologies On The Future Of Medical Specialties

https://medicalfuturist.com/towards-creativity-in-healthcare-the-impact-of-digital-technologies-on-medical-specialties-in-an-infographic/

WILL DIGITAL HEALTH TECHNOLOGY REPLACE PHYSICIANS?

INTERACTION-BASED
(TALKING WITH THE PATIENT IN PERSON OR REMOTELY)

DIGITAL HEALTH TECHNOLOGIES WILL PLAY DIGITAL HEALTH TECHNOLOGIES WILL HAVE
A LIMITED ROLE IN THESE PROFESSIONS AN IMPACT ON THESE PROFESSIONS BUT
MOSTLY SERVING AS AUXILIARY TOOLS. IT WON'T CHANGE THEIR INTERACTION-BASED NATURE.
.
C} GASTROENTEROLOGY >
REPETITIVE CREATIVE
(A LARGE PART OF THE JOB IS THE SAME EVERY DAY) (SOMETHING NEW HAPPENS EVERY DAY)
CARDIOLOGY
OB/GYN
==
MANY REPETITIVE COMPONENTS OF THE JOBS THESE PROFESSIONS WILL BE HEAVILY DEPENDENT
WILL BE REPLACED BY TECHNOLOGIES TO ON DIGITAL HEALTH TECHNOLOGIES, MEDICAL
CREATE SPACE FOR CREATIVE TASKS. PROFESSIONALS WILL WORK WITH THEM ON A DAILY BASIS.
@ (DD‘ETA‘L.I::’“’lnTH DATA ABOUT OR DERIVED FROM THE PATIENT) jMI

Al Apps in Healthcare ::

THE MEDICAL FUTURIST
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Artificial Intelligence in Healthcare: Applicable Uses

THE WORK PROCESS OF Al SYSTEMS IN MEDICINE

- Artificial Intelligence ~

State (Health)

Reward inpas =i

] ﬁ Output
(Survwal) i Electronic Medical
o Machine Learning SHiE Natural Language Processing

patient preferences,
cost/availability,

Environment Diagnostic Reports

(Patient) z g

. ® 9 m m
| 0] : j‘.!v"h_' VA== |

b C
Chosen action “” n Set of actions

u \ “ Output
ve >

Data in Human Language

Generate

Generate

Diagnostic Process to collect data

Jz;ry.devs

https://jaydevs.com/artificial-intelligence-in-medicine/

iR
[N . » . .
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https://jaydevs.com/artificial-intelligence-in-medicine/

Artificial Intelligence in Healthcare: Applicable Uses

1. Robot Assisted Surgery

2. Clinical Trials Participation

3. Research and Development

4. Medical Imaging and Diagnostics
5. Digital Consultations

6. Personal Medical Experience

ML algorithms in healthcare: app fields

7. Precision medicine
Medical
Documentation flow

Diagnosis and disease Medical care
identification personalization

Medical images

1
1
1
1
1
1
1
' analysis
1

8. Healthcare Management

Predictive medicine Administrative workflow Drug discovery

9. Health Predictions and Forecasts

Visvalized by Riseapps

10. Clinical Decision Support

11. Automating Administrative Tasks

Lifestyle factors
Diet, physical activity, smoking,
alcohol use etc.,

12. Wearable Health Devices

Physical & Chemical factors
Temperature, pollution, pesticides,
food contaminants etc..

13. Drug Design and Discovery

14. Enables Remote Patient Monitoring

15. Patient Privacy

16. Clinical pathway design

Al Apps in Healthcare :: Dr. Asghar Zajkani




Benefits of Artificial Intelligence in Healthcare

Higher Operational Efficiency

Improved Patient Care

Reduced Costs

Privacy and Security Measures

Regulatory Compliance

Al Apps in Healthcare ::
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Learning objectives

Generate new ideas and Defend opinions and decisions
products or compile information|  and justify a course of action by
in a hew way. meking fudgements about
Associated verbs: Design, information.
Create, Compose, Plan, Evaluate,
Formulate, Write, Compile, Judge, Recommend, Assess,
Construct, Develop, Produce, Estimate, Measure, Predict, Test,
Assemble, Propose, Invent Defend, Criticise, Debate, Argue,
Justify, Mark, Verify, Decide

EVALUATE

EVALUATE Examine and break information into ANALYSE
parts to expiore relationships.
Analyse, Compare, APPLY
Contrast, Classify, Distinguish, Select,
Categorise, Differentiate, Investigate, UNDERSTAND
Conclude, Deduce, Correlate,
ANALYSE Separate, Solve REMEMBER

Use existing knowiedge to solve new
problems or apply acquired knowiledge
in new situations.

Apply, Practise,
llustrate, Use, Calculate, Choose,
Relate, Show, Complete, Interpret,
Articulate, Dramatise, Execute, Teach,
Change, Operate

Exhibit memorny of
previously learned maferial
hy recalling facts, concepts

and answers.
UNDERSTAND Demonstrate an understanding of

the facts by explaining ideas or
Concepts.

Define,
Recall, Recognise, Name,
Quote, Label, List, Cite,

Explain, Describe, Locate, Find, Reproduce

Discuss, Identify, Extend,

Demonstrate, Interpret, Outline,
REMEMBER Predict, Paraphrase, Convert,

Summarise, Review, Research

Artificial Intelligence in Education :: Dr. Asghar Zajkani
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Digital Iea?hing and transformation of education

Artificial intelligence in education
R -

Artificial Intelligence (Al) has the potential to address some of the biggest challenges in education

today, innovate teaching and learning practices, and accelerate progress towards SDG 4. However,
rapid technological developments inevitably bring multiple risks and challenges, which have so far
outpaced policy debates and regulatory frameworks. UNESCO is committed to supporting Member
States to harness the potential of Al technologies for achieving the Education 2030 Agenda, while
ensuring that its application in educational contexts is guided by the core principles of inclusion and
equity.

Artificial Intelligence promises to transform 500 million white collar jobs in the next five years!

Artificial Intelligence in Education :: Dr. Asghar Zajkani
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https://www.forbes.com/sites/johnkoetsier/2019/06/04/ai-will-transform-500-million-white-collar-jobs-in-5-years-silicon-valley-must-help/

Planning Al in education policies

UNESCO Education Sector The Global Education 2030 Agenda

Education is UNESCO'’s top priority because it is UNESCO, as the United Nations’ specialized

a basic human right and the foundation on which agency for education, is entrusted to lead and

to build peace and drive sustainable development. coordinate the Education 2030 Agenda, which is
UNESCO is the United Nations’ specialized agency part of a global movement to eradicate poverty

for education and the Education Sector provides through 17 Sustainable Development Goals by
global and regional leadership in education, 2030. Education, essential to achieve all of these
strengthens national education systems and goals, has its own dedicated Goal 4, which aims to
responds to contemporary global challenges “ensure inclusive and equitable quality education
through education with a special focus on and promote lifelong learning opportunities for all.”
gender equality and Africa. The Education 2030 Framework for Action provides

guidance for the implementation of this ambitious
goal and commitments.

ll N [S I: [] Education Educat

Sector

: 203 O l “'
United Nations - ln\*

Educational, Scientific and -
Cultural Organization .

https://www.unesco.org/en/digital-education/artificial-intelligence
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Al Is Changing Education Forever

Artificial Intelligence in Education :: Dr. Asghar Zajkani




Applications of Artificial Intelligence in Education

1.

Adaptive Learning:

Learning
Objectives

/A
S

Assessments

v

Instructional
Activities

Artificial Intelligence in Education ::

Timing and Logistics

Technology for Education

Organize knowledge

Prioritizing the knowledge

Aligning major components of instruction:

Learning objectives, Assessments, and Instructional
activities.

Respond to cultural differences in our classes
Create a productive and

Dr. Asghar Zajkani




Applications of Artificial Intelligence in Education

1. Adaptive Learning: Detect misalignments:

Hyperparameter Tuning

Solve a Teaching Problem
Detect reasons of eroding Attitudes & Motivation
Grabbing and holding students' attention

Encourage to demonstrate Critical Thinking

Artificial Intelligence in Education :: Dr. Asghar Zajkani




Applications of Artificial Intelligence in Education

Adaptive

Learning

Benefits for Learners

1. Respects prior knowledge

& differential abilities.

2. Responds to various learning needs.
3. Reduces gaps in understanding.

Benefits for Teachers

1. New-age teaching tools and aids.
2. System metrics allow teacher-intervention
before students risk failure/withdrawl.
3. Monitor progress and devote
attention to weak areas.

Benefits for Institutions

1. For institutions, Adaptive Learning
enables large-scale personalized learning.
2. Contributes to greater levels of academic
success.

3. Rules out cheating because content &
assessments are unique for each student.

Artificial Intelligence in Education :: Dr. Asghar Zajkani



Applications of Artificial Intelligence in Education

2. Automated Grading: “Natural Language 4 . D Adaptive
- Processing (NLP) Learning
How Al is \\

Transforming
Exam Evaluation?

Pattern Feedback
Recognition 7 Generation

How Automated Grading Systems
Improve Exam Assessment

Consistent and
0 accurate evaluation 0 Instant feedback
6 Enhanced efficiency G Reduces burnout

Artificial Intelligence in Education :: Dr. Asghar Zajkani




Applications of Artificial Intelligence in Education

3. Concept Map
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copy.ai + Load more
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Distraction Removal

External

@ Other Physical Actions
Interviewing High-achievers

Internal  External

Taking A Shower
Standing Up To Work
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Applications of Artificial Intelligence in Education

4. Chatbot: pscond . Chat Campus:

Sentiment analysis Chat Bot
Machine translation

Spam detection | &f ) grammarly © ® ®

Grammatical error correction

Text generation i “ffifh?f o
Autocomplete Cosile ———
Chatbots Translate

Summarization
Extractive summarization
Abstractive summarization

Question answering . .
Multiple choice e
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Google Assistant iri Cortana
(Microsof ft)
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Applications of Artificial Intelligence in Education

6. Data Accumulation:
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Applications of Artificial Intelligence in Education

7. Personalized Learning:

Personalized Learning with 3 Models

Project-Based Learning (PBL)
Blended Learning

Flipped Instruction

‘Duolingo: a language learning app that uses Al to personalize lessons for each user
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Coursera: which uses Al to recommend courses to students based on their interests and previous

learning history.

Cc 25 coursera.org/courseraplus/?utm_medium=sem&utm_source=gg&utm_campaign=B2C_EMEA__coursera_FTCOF_courseraplus&campaignid=20858197888&adgroupid=1562457... Y & O v, O 3

—

@o Official US. Depart... [ Alfor Papers Y Bookmarks [ Imported From Fire.. [ Imported From Fire.. @ 3 All Bookmarks

For Businesses For Universities For Governments

courserda ‘ What do you want to learn? n Online Degrees \/  Find your New Career  LogIn

For Individuals

coursera

x Unlimited access to 7,000+ world-class courses, hands-on
projects, and job-ready certificate programs—all included in
your subscription

$59/month, cancel anytime

Start 7-day Free Trial

or $399/year with 14-day money-back guarantee

Learn from 275+ leading universities and companies with Coursera Plus

UNITVERSITY

IiLLiNols  Duke Google Bl §sas  HEC JOHNS HOPKINS

UNIVIRSITY OF
MICHIGAN



" Sololearn: Learn to Code X +

&«

C

()
@ sololearn

O B https://www.sololearn.com/home

The best way to
learn to code

Courses designed by experts with real-world practice.

Join our global community. It's free.

Start learning now!

or

@ Google .’ Apple n Facebook
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~
Sololearn: Learn to Code

& C sololearn.com

{) sololearn

Tailored to you

No matter your experience level,

you'll be writing real, functional

code within minutes of starting
your first course.

Bite-sized

Go step-by-step through our
unique courses. Assess what
you've learned with in-lesson
quizzes, and gradually advance
your skills with practice.
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Get proof

Earn a certificate to validate your
newly acquired skills. Post it on
social for others to see.




-~
Courses | Sololearn

< @ sololearn.com

{) sololearn Menu =

Discover New Courses

Introduction to C Introduction to Python Introduction to Cit
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~ Learn Python Core | Sololearn X +
w

O e; O sololearn.com

& C

{) sololearn

€ Back to courses

Python Core

Learn Python, one of today's most in-demand programming languages on-the-go! Practice writing Python code,

e

collect points, & show off your skills now!

Basic Concepts
Strings & Variables
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COURSE CERTIFICATE

This is to certify that

Alireza Mechrabi

has successfully completed the course by demonstrating
theoretical and practical understanding of

Introduction to Python

R

Yeva Hyusyan
Chief Executive Officer
©) sololearn

Certificate CC-C5WTIO 1M
Issued 07 December, 2023
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Applications of Artificial Intelligence in Education

8. Proctoring:

E-learning, the future of learning needs supporting technologies. Al-powered systems ensure the
authenticity of the student to take the exam and prevent from cheating.
It can be used for attending competitive exams, school/college admission test, promotions, and, more.

@
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Applications of Artificial Intelligence in Education

9. Virtual Facilitator,
Virtual and Augmented Reality:

Atrtificial Intelligence in Education ::

Though virtual humans are not welcomed in
the place of a human instructor, virtual
instructors could be used in the educational
and therapeutic environment. It can think,
act, and react to the students’ queries and
act as an assistant for the teacher.

It could be used successfully in remote
training programs.
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Applications of Artificial Intelligence in Education

10. Smart Content:

Smart content creation is already introduced into the primary and secondary school, college, and corporate
environment. With the help of Al, the textbooks could be split into small chunks of digestible guides, which
is easy to read and understand.

SMART CONTENT

The study guide includes flashcards, MCQs, fill in the blanks, pointers, true/false, chapter summary, and,
so forth. For instance: Cram 101, Netexlearning, and, etc.
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Applications of Artificial Intelligence in Education

c 25 youtube.com/watch?v=RB0o585Z6FSQ ] = 0 3
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3 VouTube ™ aQ ¢ o @

m Related
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3 The Future of Education |
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Neuroscience, Al and the Future
of Education | Scott Bolland |...
TEDx Talks @

Pl o) 01471706 O B & (= O [C 168K views + 7 years ago

How Al could shape the future of education | Chanukya Patnaik | TEDxLuxembourgCityED mz:r:swli::;i\;i;:ew:s: L.

TEDx Talks @ : 0 TEDx Talks @
@ 39.9M subscribers e Iﬁ da2 % /v Share . Download o 13:40 170K views - 1 year ago
L — :
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TopALtools ? SUBMIT TOOL ) SIGN IN ¥y 0 in|

A > Al Search > Smart content creator

60 Top Al Smart Content Creator Tools

Explore some of the best Al tools for smart content creator and use our Al-powered search box to find the best tools for your task and more.

Al-Powered Search For Al Tools ° s

[Explore all tools 5@} Al Use Cases Al Detection @ Art @ Audio J§ Avatars @ Business @ Chat(3 Coaching® Data Analysis [l

Design @ Development 8 Education § Email Finance  Gaming M Imagesi@ Legal 88 Marketing Music J§ Podcasting
Productivity Prompt Guides Research @ SEO Social Media ] Speech @ Translation @ Video § Writing & Free Al tools
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https://deepmind.google/

¥
~ Gemini
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Artificial Intelligence in Education :: Dr. Asghar Zajkani 165



https://moneyaitech.com/what-is-google-gemini-ai-how-to-use-the-new-chatbot-model/

Go gle The Keyword Latest stories  Product updates v  Company news

Al

Introducing Gemini: our largest and
most capable Al model

Dec 06, 2023 Making Al more helpful for everyone
12 min read
a‘ Sundar Pichai - Demis Hassabis <: Share
CEO of Google and 3 CEO and Co-Founder,
Alphabet Google DeepMind

«.The word “Gemini” above five separate threads, each a different color, converge from the left into a three-dimensional central helix
before separating back out toward the right into five individual strands once more.

https://deepmind.google/technologies/gemini/#capabilities

Artificial Intelligence in Education :: Dr. Asghar Zajkani



https://deepmind.google/technologies/gemini/#capabilities

20.0%

®)
89.8% P

Human expert (MMLU),

Gemini is the first model to
outperform human experts on
(o) MMLU (Massive Multitask
8 6 . 4 /O Language Understanding), one of
I — the most popular methods to test

Previous SOTA (GPT-4) the knowledge and problem

R s L solving abilities of Al models.

https://paperswithcode.com/dataset/mmlu

Gemini surpasses state-of-the-art performance on a
range of benchmarks including text and coding.



https://paperswithcode.com/dataset/mmlu

TEXT

Gemini Ultra GPT-4
Capability Benchmark Description AP| numbers calculated where
Higher is better reported numbers were missing
General MMLU Representation of questions in 57 subjects (incl. 90.0% 86.4%
STEM, humanities, and others) CoT@32* 5-shot** (reported)
i - iverse set of challenging tasks requiring multi-ste| 07 Jd7
Reasoning Big-Bench Hard D f challenging tasks requiring multi-step 83.6% 83.1%
reasoning 3-shot 3-shot (API)
DROP Reading comprehension (F1Score) 82.4 80.9
Variable shots 3-shot (reported)
HeIIaSwag Commonsense reasoning for everyday tasks 87.8% 95.3%
10-shot* 10-shot* (reported)
Math Basic arithmetic manipulations (incl. Grade School 94.4% 92.0%
GSM8K P
math problems) maj1@32 5-shot CoT (reported)
Challenging math problems (incl. algebra, geometry, 53.2% 52.9%
MATH ging P 9 g Y,
pre-calculus, and others) 4-shot 4-shot (API)
Code Python code generation T74.4% 67.0%
HumanEval yt 9
0-shot (IT)* 0-shot* (reported)
on code generation. New held out dataset .7/ .7 /0
Natural2Code Python code g ion. New held out d 74.9% 73.9%
HumanEval-like, not leaked on the web 0-shot 0-shot (API)

*See the technical report for details on performance with other methodologies
**GPT-4 scores 87.29% with CoT@32—see the technical report for full comparison



How China Is Using Artificial Intelligence in Classrooms

I | aps w . . . .. . .
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* How is Artificial Intelligence is Reshaping the College Experience.

* Al and associated technologies change the role of higher education.

Why Go for a Digital University

Unlimited Seats
per Course

04 Flexible Learning | Accessto Hesitance
Resources for Online/
for Online Distance

l| Education Education

01

Variety of Courses

Impact on
owered Other

Attention Sectors

S.pcn in of the
£ Online Mode Economy

‘Education

i v__,,,ggher’l'ongue with Online

03 ) Affordable Education
—— Education

* Artificial Intelligence Will Transform Higher Education

Finding the right students and persuading them to enroll
Strengthening retention and helping students graduate
Personalizing teaching and learning

Adapting the curriculum to meet market demands
Streamlining operations to gain efficiencies and lower costs
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Al TOOLS TO USE IN THE CLASSROOM

. https://www.biggerplate.com/mindmaps/S9yZHBdN/ai-tools-to-use-in-the-classroom

. https://addons.prestashop.com/en/additional-information-product-tab/90599-openai-integration-pro-ai-smart-content-generation.html

. https://www.insidehighered.com/views/2023/03/22/how-ai-shaping-future-higher-ed-
opinion#:~:text=A1%20is%20quietly%20disrupting%20higher,to%20assess%20productivity%20and%20performance.

. https://www.insidehighered.com/digital-learning/blogs/online-trending-now/how-
ai-and-associated-technologies-change-role-higher-ed#

. https://www.labellerr.com/blog/top-12-examples-of-how-ai-can-help-in-education/

. https://www.linkedin.com/pulse/9-applications-artificial-intelligence-education-abhinav-bhutada

. https://dataflog.com/read/companies-education-influence-ai/

. https://www.questionpro.com/blog/educational-apps/

. https://gotteched.com/ai-tool-master-list-by-the-ai-teacher-podcast-gotteched-the-podcast/

. https://gotteched.com/ai-tool-master-list-by-the-ai-teacher-podcast-gotteched-the-podcast/

. https://www.matellio.com/blog/ai-grading-system-features-and-cost-of-development/

Prp e
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&
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https://www.biggerplate.com/mindmaps/S9yZHBdN/ai-tools-to-use-in-the-classroom
https://addons.prestashop.com/en/additional-information-product-tab/90599-openai-integration-pro-ai-smart-content-generation.html
https://www.labellerr.com/blog/top-12-examples-of-how-ai-can-help-in-education/
https://www.linkedin.com/pulse/9-applications-artificial-intelligence-education-abhinav-bhutada
https://datafloq.com/read/companies-education-influence-ai/
https://www.questionpro.com/blog/educational-apps/
https://gotteched.com/ai-tool-master-list-by-the-ai-teacher-podcast-gotteched-the-podcast/
https://gotteched.com/ai-tool-master-list-by-the-ai-teacher-podcast-gotteched-the-podcast/
https://www.matellio.com/blog/ai-grading-system-features-and-cost-of-development/
https://www.insidehighered.com/digital-learning/blogs/online-trending-now/how-ai-and-associated-technologies-change-role-higher-ed
https://www.insidehighered.com/digital-learning/blogs/online-trending-now/how-ai-and-associated-technologies-change-role-higher-ed
https://www.insidehighered.com/views/2023/03/22/how-ai-shaping-future-higher-ed-opinion#:~:text=AI%20is%20quietly%20disrupting%20higher,to%20assess%20productivity%20and%20performance
https://www.insidehighered.com/views/2023/03/22/how-ai-shaping-future-higher-ed-opinion#:~:text=AI%20is%20quietly%20disrupting%20higher,to%20assess%20productivity%20and%20performance

Thank You

Dr. Asghar Zajkani

Associate Professor
Mechanical Engineering Department, IKIU
Qazvin, Iran.

Email.:

Tel: +98 9124820436

Postal Code: 3414896818
http://www.ikiu.ac.ir/members/?lang=1&id=336
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Al In 2030 the future you didn t expect!




Ai Tools To Use In Educating

Table 1. Techniques used in generative Al

Machine learning (ML)
Artificial neural network (ANN)

General-purpose

transformers

Elm generative Large language models (LLM)
Generative pre-trained
transformer (GPT)*
Generative adversarial

Image networks (GANs)

generative Al Variational autoencoders

(VAEs)

A type of Al that uses data to automatically improve its performance.

A type of ML that is inspired by the structure and functioning of the human brain
(e.g. the synaptic connections between neurons).

A type of ANN that is capable of focusing on different parts of data to determine how
they relate to each other

A type of general-purpose transformer that is trained on vast amounts of text data.

A type of LLM that is pre-trained on even larger amounts of data, which allows the model
to capture the nuances of language and generate coherent context-aware text.

Types of neural network used forimage generation.
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