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Introduction

Importance of Machine Learning
and Artificial Intelligence
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AI is the core of the 4th Industrial revolution
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AI impact of Human Life
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Many Jobs will disappear
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Factors enabling AI Growth (by Hardik Gohil)
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1. Availability of huge Data

– Data is Gold 

– World’s data doubles every 18 months

2. More advanced Algorithms

– Algorithms that suits the big data:

– More utilization of:

• Unsupervised algorithms

• Reinforcing algorithms

3. Better hardware & Cloud with AI

– Better GPUs and cheaper

– Increasing cloud with AI tools 

https://www.linkedin.com/in/gohilhardik/


Machine Learning
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Many classifiers to choose from

Neural Network era
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Brain and Machine

• The Brain
– Pattern Recognition

– Association

– Complexity

– Noise Tolerance

• The Machine
– Calculation

– Precision

– Logic



Contents of the first part

• Introduction

• The structure of the brain

• The perceptron

• Types of activation function

• Single layer and multi-layer networks

• Back-Propagation Algorithm

• Hopfield Network

• Kohonen Self Organized Networks 



Introduction

Structure of biological neuron



Artificial neuron



Neural Network Architectures 

1- Single layer feedforward networks 



• 2- Multilayer feedforward networks



• 3- Recurrent Network (Hopfield NN)



Contents of the Second part

• Introduction

• Data preparation for machine learning

• Classical machine learning techniques

• Deep Neural Network Structures:
– CNN with its variants and ImageNet project

– Attention and Transformers

– Language Modeling: BERT and GPT projects 
(ChatGPT project and effect)

– GAN Models



Data Preparation for Machine Learning
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Data Collection

Data reduction techniques

• K-means clustering, Gaussian Mixture Model

• Principal Component Analysis

Data Cleansing



Many classifiers to choose from 
(Classical Techniques)

• SVM

• Naïve Bayes

• Bayesian network

• Logistic regression

• Randomized Forests

• Boosted Decision Trees

• K-nearest neighbor

• …etc.

Which is the best one?
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Deep Learning 

using 
Deep Structures of Neural Network
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Deep Neural Network Structures

CNN and its Variants
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CNN and its Variants 
to deal with images (ImageNet Project)
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Useful in many Important 

Applications
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Self-driven Cars



Medical Imaging Automatic Diagnosis
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Medical Operations
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Deep Neural Network Structures

Attention & Transformers
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Attention
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Deep Neural 
Networks Structures



Deep Neural Network Structures

Foundation Models
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Language Modeling: BERT and GPT Models



ChatGPT
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GPT3              ChatGPT
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https://www.youtube.com/watch?v=sTeoEFzVNSc
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https://www.youtube.com/watch?v=sTeoEFzVNSc


Deep Neural Network Structures

Generative Adversarial network 
(GAN)
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Generative Adversarial network (GAN)
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An artwork created by AI (GAN Network) 
program has been sold at auction for $432,000

Portrait of Edmond Belamy
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https://www.christies.com/features/A-collaboration-between-two-artists-one-human-one-a-machine-9332-1.aspx?sc_lang=en


44



Course outline
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Part I: Artificial Neural Networks (4 weeks)

• Introduction to NN

• Single-layer perceptron

• Multilayer perceptron

• Back propagation algorithm 

• The Hopfield Network 

• The self-organizing network 
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Course outline



Part-II:

• Data Representation and Data reduction 
techniques: (1.5 weeks)
– K-means clustering, Gaussian Mixture Model

– Principal Component Analysis

• Review of Classical Machine Learning: (1.5 
weeks)

– Review of Machine learning (classical classifiers)

• Regression Models

• KNN, SVM, NBC, …etc.
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Course outline



Deep Neural Networks Structures: (3 weeks)
▪ CNN and its variants (ImageNet)

▪ Transformers

▪ Other DNN Models: Auto encoders, GANs Models

▪ Training DNN and how to avoid overfitting

Applications on DNN: (2 weeks)
▪ Foundation Models

▪ Language Modeling: BERT and GPT

▪ ChatBots: ChatGPT
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Course outline



❖Reviewing and presenting a paper 10 Marks

❖Assignment (mostly Group assignments) 10 Marks

❖Examples of the Assignments:

❖Regression and Classical Classifiers

❖CNN 

❖The course project (No midterm exam) 20 marks

• Attendance is important
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Course outline



ELC-4028 Course Project

Guidelines:

1. Each group will select just one of the project ideas below. 
2. Each group will search on the web for the most cited (at least 8 

references (like papers, book chapters or websites…etc.), among 
these references at least 4 must be very recent within the last 3 
years. 

3. Be careful not to copy and paste from any reference except quoted 
parts. 

4. The expected report size is 12+ pages written in IEEE format in 
English (https://essaypro.com/blog/ieee-format).  

5. A presentation of about 20+ slides is also needed. The more graphics 
and figures to explain the ideas the better. 

6. Excellent written projects will get rewarded. Excellent project 
means:
a. the depth and the quality of the work are high.
b. and the written paper is good enough to be accepted for 

publication.  
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https://essaypro.com/blog/ieee-format


Project ideas to select from
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Idea-1: ChatGPT
The purpose of this project is to test the level of maturity of the ChatGPT. Do that by:

• Use ChatGPT to solve an exam of one of the courses that you have learned, and you 

should know the correct answers to the questions.
Example: I asked ChatGPT this question:
A coin is thrown 3 times. What is the probability that at least one head is obtained?

I got this correct answer:

The probability of obtaining at least one head when a coin is thrown 3 times is the complement of the probability of obtaining no 

heads, which is the same as getting tails for all 3 tosses. Since each toss is independent, the probability of getting tails for all 3 tosses 

is (1/2) * (1/2) * (1/2) = 1/8     So, the probability of getting at least one head is 1 - 1/8 = 7/8

• Redo the above process with a few students who have already studied this course 

(those could be the team before referring to the answers). You may also ask one of 

your professors to help to compare the ChatGPT answers with the answers of his 

students. 

• Compare the ChatGPT answers and the students’ answers.

• You must include in your answers:

o How do you select your test questions and why, for what course for which 

year…etc.

o How do you select the students

o Comparison of the answers

o Add your comments and suggestion to use ChatGPT and how to lower its bad 

effect of there will be.
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Idea-2: Test of an Arabic Technology

Select one of these Arabic technologies:
1. Automatic Speech Recognition (ASR)
2. Typewritten Optical Character Recognition (OCR)
3. Handwritten Optical Character Recognition (OCR)
4. Text to Speech (TTS)
5. Automatic Diacritization (تشكيل آلي) (AD)
6. English to Arabic Machine Translation (MT)

• You should select at least 3-5 products from different suppliers 
and compare them regarding the accuracy and any other aspect.

• You must design a test dataset (you may need to design it to 
include different genres and quality). Your selection for the test 
dataset should be comparable to what other research papers do. 
A good part of the evaluation will be on the selection and 
processing of the test dataset. Do not use existing datasets. You 
must develop your own. 
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Thank You
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