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Introduction - Presenter

Dr. Hadi Harb

- Dr Hadi Harb has more than 15 years of experience in the 
development and management of Artificial Intelligence and Audio 
Signal Processing projects. 

- Hadi holds a MEng (2000) in electrical-electronic engineering. He 
earned his MSc in 2001 and PhD in 2004 both in computer science 
from the Institut National des Sciences Appliquées INSA Lyon, and the 
Ecole Centrale de Lyon respectively.

- He co-founded and managed Ghanni, a company specialized in 
multimedia content recommendation and identification. His focus in 
on the application of AI techniques to natural language understanding 
and human-like process control.

- Hadi teaches units within EIT’s Professional Certificates of Competency, 
Advanced Diplomas and Master of Engineering degrees. 
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What is Artificial Intelligence?
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What is Intelligence?
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Is it having a consciousness?
What about animals?

Is it solving complex problems? What is a complex problem?
It is making calculations? Is it recognizing objects?

Is it making abstractions?

How do we gauge intelligence?
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Turing Test
A method of inquiry in artificial intelligence (AI) for determining whether or not a computer is capable of thinking like a human being.

A human judge interrogates another entity without knowing if it is a machine or a human. If the judge thinks the machine is a
human, the machine passes the test.

Chatbots fall into this category.

Act Like a Human
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?



CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971

Thinking is the act of information processing

– Cognitive Neuroscience

– Connexionist approaches were inspired by this category

Think like a Human 
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Logic and mathematics

− Aristotle

But not all intelligent behaviour is mediated by logical deliberation

Think Rationally
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Weak AI

– AI is to solve real world problems even if 
solution is not “human-like”

Strong AI

– AI is to think and act like a human

– Fantasies about AI is in fact about strong AI

Weak AI vs Strong AI
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Terminator: Genesis (Paramount Pictures)
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Human

– Computing : 1011 neurons (100 billion)

– Storage : 1011 neurons / 1014 synapses

– Computing cycle time: 10-3 seconds

Machine

– Computing : 109 transistors

– Storage : 1011 bits RAM

– Computing cycle time: 10-9 seconds

Human vs Machine
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Autonomous vehicles

Facial recognition

Speech recognition

Virtual assistants

Forecasting

Medical diagnosis

State of the Art
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This Photo by Unknown Author is licensed under CC BY-SA-NC

https://www.ictworks.org/siri-gender-equal-technology-solutions/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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Terminology
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The ability of the machine to learn from data

– To go beyond the initial program

Supervised learning

– Classification, regression

Unsupervised learning

– Clustering, pattern finding

Reinforced learning

– Agent interacts with the environment to maximize 

Machine Learning
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This Photo by Unknown Author is licensed under CC BY

http://scherlund.blogspot.com/2017/03/artificial-intelligence-machine.html
https://creativecommons.org/licenses/by/3.0/
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Classification problems

Supervised Learning - Classification
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[ORGANIZATION]

Who is the founder of Apple
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An input-output training set is given

– Day: Monday, Hour: 10am, Month: February, Temperature: 4ºC ➔ Electricity demand = 1450

– Day: Monday, Hour: 10am, Month: February, Temperature: 5ºC ➔ Electricity demand = 1410

– Day: Monday, Hour: 10am, Month: February, Temperature: 10ºC ➔ Electricity demand = 1380

Find a function that estimates the output for a new entry

– Day: Monday, Hour: 10am, Month: February, Temperature: 7ºC ➔ Electricity demand = ?

Supervised Learning - Regression
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Forecasting, pricing models, performance models, weather …

Supervised Learning - Regression
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Economic forecasting, stock market predictions…

Supervised Learning - Time Series Analysis
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A set of examples is given

– Human1 (Height = 180, Mass = 80)

– Human2 (Height = 160, Mass = 53)

– Human3 (Height = 190, Mass = 70)

– Human4 (Height = 167, Mass = 56)

Group the examples into "natural" clusters

– Cluster1: Human1 & Human3

– Cluster2: Human2 & Human4

Unsupervised Learning – Clustering
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Unsupervised Learning – Clustering
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G1

G2 G3
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Decision trees, ontologies, question-answering, diagnosis…

Unsupervised Learning – Knowledge Representation
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An agent interacts with the world

- Observes

- Performs actions

At every action done the agent is punished or encouraged

The agent must make sure to have the maximum of encouragement

Reinforcement Learning
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Building an Artificial Intelligence System
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Building a Supervised System
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Data gathering

Data pre-

processing

Data labeling

Feature 

selection

Model training

Evaluation Deployment
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Building an Unsupervised System
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Data gathering

Data pre-

processing

Feature 

selection
DeploymentEvaluation

Model training

Similarity 

function 

definition
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Building a Reinforcement System
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Define 

environment and 

sensors/actuators

Define state

Define 

performance

Define reward 

strategy

Evaluation

Deployment
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Artificial Neural Networks (ANN)

K-Nearest Neighbours (KNN)

Support Vector Machines

Gaussian Mixture Models

Hidden Markov Models

Expectation-Maximisation

K-Means clustering

Genetic Algorithms

Commonly Used Techniques
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Commonly Used Techniques - ANN
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Commonly Used Techniques - ANN
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Commonly Used Techniques - ANN
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Python: scikit-learn, TensorFlow..

WEKA

MATLAB

Cloud-based

– IBM Watson

– Google Machine Learning

– Microsoft Azure

– Amazon Machine Learning

Tools
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Tensorflow is an open source library for Machine Learning

Complex models could be built using Tensorflow

https://www.tensorflow.org/

Python – TensorFlow
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https://www.tensorflow.org/
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Python – TensorFlow

CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971



CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971

Python – TensorFlow
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Python – TensorFlow
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WEKA
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An open source Machine Learning software with a GUI
https://www.cs.waikato.ac.nz/ml/weka/downloading.html

https://www.cs.waikato.ac.nz/ml/weka/downloading.html
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WEKA
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MATLAB
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A commonly used software by engineers and scientist
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MATLAB
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Tools - Summary

CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971

Python MATLAB R Weka Cloud
From scratch 

(C++)

I have experience in programming X X

I need flexibility ? ? X

I have MATLAB experience X

I have R experience, interest in statistics X

I have no experience in programming X X

I need free GUI solution X
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Case Studies
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Examples of Applications in the Industry
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Predictive maintenance
Predictive control
Fault detection
Recommendations
Operator assistants
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Examples of Applications in the Industry
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Predictive Maintenance

Khalid Salmanov (2020) Data analysis for the aero derivative engines bleed system failure identification and prediction, 
Master thesis, Engineering Institute of Technology
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Examples of Applications in the Industry
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Predictive Maintenance

Khalid Salmanov (2020) Data analysis for the aero derivative engines bleed system failure identification and prediction, 
Master thesis, Engineering Institute of Technology
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Examples of Applications in the Industry
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Predictive Maintenance

Khalid Salmanov (2020) Data analysis for the aero derivative engines bleed system failure identification and prediction, 
Master thesis, Engineering Institute of Technology
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Examples of Applications in the Industry
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Predictive control

Tawonei Douglas Mugweni (2019) Neural Networks-based Process Model and its Integration with Conventional Drum Level PID 
Control in a Steam Boiler Plant, Master thesis, Engineering Institute of Technology
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Examples of Applications in the Industry
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Electric Motor Bearing Fault Detection

W T Abdisa, H Harb, A Neural Network Based Motor Bearing Fault Diagnosis Algorithm and its Implementation on Programmable 
Logic Controller, International Journal of Intelligent Systems and Applications, 11 (10), 1-14, 2019

Outer fault
Raceway fault
Ball fault
Normal bearing
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Examples of Applications in the Industry
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Electricity Demand Forecasting 

https://www.kaggle.com/manualrg/spanish-electricity-market-demand-gen-price

https://www.kaggle.com/manualrg/spanish-electricity-market-demand-gen-price
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Examples of Applications in the Industry
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Solar Radiation Prediction

https://www.kaggle.com/alexanderthestudent/solar-radiation-prediction

https://www.kaggle.com/alexanderthestudent/solar-radiation-prediction
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Examples of Applications in the Industry
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Chatbot using Recurrent Neural Networks

Q: HI
HI THERE

Q: WHERE WERE YOU LAST NIGHT?
I WAS IN THE BATHROOM .

Q: WHAT'S YOUR NAME?
MY NAME?

Q: YES YOUR NAME PLEASE
MY NAME IS JOHN

Q: HOW ARE YOU TODAY?
FINE, I'M DOING GREAT.

Q: DO YOU LIKE TO GO OUT WITH ME?
SURE.

Q: I LIKE YOU
I LIKE YOU.

Q: I LOVE YOU. YOU KNOW THAT?
I LOVE YOU.

Q: LET'S GO GRAB A BEER
COME ON!

Q: I GOTTA GO NOW
BYE
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Examples of Applications in the Industry
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We are still quite far from general AI, however, specialised AI can be used if:
You have data
You need to make predictions
You need to optimise operations/control



Upcoming webinars: https://www.eit.edu.au/news-events/events/

Upcoming Technical Webinars

Introduction to Hazardous Areas and HA Classification
Date and time: Thursday, 5 May 2022, 3:00pm - 4:00pm AWST



Course Type Intakes/start date

Professional Certificate of Competency courses (short courses) Throughout the year

Diploma & Advanced Diploma courses Throughout the year

Undergraduate Certificates 25 July 2022

Bachelor of Science degrees 25 July 2022

Graduate Certificates 27 June 2022

Master of Engineering degrees 27 June 2022

Doctor of Engineering 25 July 2022

On Campus Bachelor’s, Master’s and Doctor of Engineering programs 1 August 2022

See our full course schedule here: www.eit.edu.au/schedule/ 

Upcoming EIT Courses

We have a range of courses in Civil, Electrical, Mechanical and Industrial Automation Engineering. 

https://www.eit.edu.au/schedule/


To receive your digital certificate of attendance 
for participating in this webinar, please fill out 
the form and survey here (or scan the QR Code):
qrco.de/bcxTLB

Please note that Certificate of Attendances will 
be sent out in the next 1-2 business days.

Certificate of Attendance

https://qrco.de/bcxTLB
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Thank you for attending.
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