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What is Al? < SAJl 98 bo
S\clb.o V|

« “[The automation of] activities that we associate with human
thinking, activities such as decision-making, problem solving,
learning .. ." (Bellman, 1978)
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Natural Language Processing
aubl]| aRl)l axllso

* NLP is defined as the field of computer science, Al, and
computational linguistic are concerned with the interaction
between computers and human (natural) languages (Thanaki 2017,

p.9).
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Natural Language Processing

VWachine Translation: converting the given text from l[anguage 1o another
language by machine.

Machine Summarization: generating a brief summary of a given text.

Text classification and clustering: dividing the text info groups.

NLP

ext mining: explorng and analyzing the given text rom unstructured
textual data.

. Information extraction: getting specific information from a given text.
Information retrieval: returning the information based on user query.

exXl anadiysis: Incluaing morpnological adndalysis, grammarticdal adnaltyslis, anao

semon’nc ononS|s




Speech recognition Je W 2l
(pMSJ]) a9gbiioll all

- Itis called “speech-to-text”.

- “Speech recognition is the task of identifying a sequence of words uttered by
a speaker, given the acoustic signal”.

* Insimple words, the process of identifying the spoken words and converting
em info text by either a machine or program
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Expert System
JYSCAI 1Y

 Itis a field of Al in which the machine can analyze a given problem
and then make a decision.

« Before making the decision, an expert should define the knowledge
iIn the machine.

It uses different approaches such as rules base (condition
statements) and membership function.
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Expert System
JYSCAI 1Y

User questions, based on the user’s answer show a defined outcome
without taking any actions

Later, the expert system becomes a large-scale system and can
take action.
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Expert System
2| plbs

Male

[mam.- ] )
(rue-sass | (1o =wrs |

www HayaAlsularmi.com Image source: simple explanation

Female

Yes



https://www.itgsnews.com/creating-expert-system/

Fuzzy Logic v luall gbuoll i

« “Fuzzy logic means specifying how well an object satisfies a vague description”.
+ Traditional approach “Boolean logic’:

= q state of False or True (O or 1).

* In the fuzzy logic approach “Fuzzy logic™:

= |t is a state of any value between [0,1] including 0 and 1.

= “Theg degrees of truth ™.
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Fuzzy Logic v luall ghbuoli

—»Yes/1

Boolean

Is it hot water? )
Logic

—-Nofo

— Very much/0.9

Fuzzy

Is it hot water? —>Little/0.25 .
logic

—>»Very less/0.1

Image source: more details about fuzzy logic
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https://www.javatpoint.com/fuzzy-logic

Computer Vision
e U aug )

* In computer vision, the "vision systems could analyze video and
understand what people are doing”.

* In simple words, it is the field of Al in which the machine or the
system can understand and analyze digital images and videos.

- Additionally, the system could extract meaningful information from
digital images and videos.
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Computer Vision
e U aug )l

Source: from the Internet
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Computer Vision

Source: from the Internet
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Computer Vision
e U g ,J

Semantic Classification Object
Classification Segmentation + Localization Detection

CAT GTR:ESES-SKY : CAT DOG, DOG, CAT
s vy ’ -
~ O ~— PN ~ B, <
Single Object No objects, just pixels Single Object Multiple

Image source: More detalls
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https://www.r-bloggers.com/2020/10/platypus-r-package-for-object-detection-and-image-segmentation/

Robotics
wligsgJl

« Robots are physical agents = that perform tasks by manipulating the
physical world.

* They are equipped:
ith effectors such as legs, wheels, joints, and grippers

With sensors, which allow them to perceive their environment.
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Robotics

Source: from the Internet



Machine Learning

aJVl pulsi

« “ML investigates how computers can learn based on data”.

- ML is “the field of science where the machine can learn and act like
humans using data”.

* “The main research area is for computer programs to automatically
learn to recognize a complex pattern and make an intelligent
decision based on data”.
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Machine Learning

V| pulsi

upervised Learning

V' a>gq0ll ool

\ Unsupervised Learning
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emi-supervised Learning
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ML: Supervised Learning

ag0)l pulsill

“It basically a synonym for classification”
It depends on annotated data.
Annotated data means each data item has a label for its class.

The train data are labeled.
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ML: Supervised Learning

ag0)l pulsill
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ML: Unsupervised Learning

g0l juc palsill

“It basically a synonym for clustering.
It does not depend on annotated data.
It is used to discover classes within the data.

The train part is not labeled.
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ML: Supervised Learning
a>g0)| pulill

(Unsupervised ML) a>g0 a2l aalaill
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Neural Network
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Source: from the Internet
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Neural Network
Aunasd| sl

« “A neural network is just a collection of units connected together by directed
LINK links”.
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Neural Network
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Nevural Network
- PPWY-1 ] W] Lt |

NN libraries :

Anae |l GIGE Glika

= scikit-learn:
https://scikit-learn.org/stable/

= Tensorflow:
hitps://www.tensorflow.org/resources/learn-
ml2gclid=CiwKCAwqaquWVBhBrEiwAt 1 KmwuHcei840lyfyULg/MhV7 perS9
hwQkidJmIDd LdOmyDFNkfJLaaxoCmYsQAvD BwWE

= Pytorch:
hitps.//pytorch.org/

www.HayaAlsulami.com
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Application of Al
s\eliboMl Sl Ulaauby

Education

Security

Social Media

Agriculture

Transport

Healthcare Robofic

Enterfainment

Asfronomy

E-commerce




Application of Al
s\elibo)l Sl Ll

. | NLP:
Education + Summarizing a patient’s history.
* Analyzing patient records, and then
Agricul’rure | diagnosing her health case.

¥ CV:

w « Analyzing medical X-rays.
A— such as diagnosing breast cancer.

Healthcare ML:
» Predicting diseases in the early stages.

Astronomy Robofics:

| « Assisting in surgeries by providing
€lelgligle enhanced precision.




Application of Al

S\elbuoVl S| Olaubs

NLP: Finance
« Sentiment analysis

« Recommend products.

Security

(GAYA

« Searching for products by uploading images. Social Medio

ML:
« Analyzing user behavior, purchase history,
and preferences

¥

Robotic

e
-

Enterfainment

Expert Systems:
« Opftimizing prices by using rule-based Al
methods.

E-commerce
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What basic skills are required to become an Al
specialist?

uaice UeSi) ayglboll auwlwll Ol,lgoell B b
w\elibboVl Sl s\o

« Mathematics and Statistics

= Linear Algebra =» neural networks
= Probability and Statistics = modeling and evaluating
* 'Progrdmming Skills:

»/Python

www.HayaAlsulami.com



What basic skills are required to become an Al
specialist?

oo UeSid auellboll duuwlwdl Ol,Loll B b
w\elibboVl Sl s\o

 Data Science basics:

» Data Collection
» Datg pre-processing: cleaning, transformation, and feature engineering
del training and testing

* Mdchine Learning Fundamentals:
= Types of machine learning

» Model evaluation metrics

www.HayaAlsulami.com
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How can | identify my area of interest in Al? c
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