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Lecture Outline

• Artificial Intelligence

• Machine Learning

• ML Learning life Cycle

• Perceptron-Neuron
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Artificial Intelligence

Artificial intelligence (AI) makes it possible for machines to mimic human 
intelligence.

AI
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Learning from 
Data



www.midocean.ae

What is Machine Learning?

• Samuel’s Checkers-Player “Machine Learning: Field of study that gives 
computers the ability to learn without being explicitly programmed.” -
Arthur Samuel (1959)
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Traditional Programming vs Machine Learning

• Traditional Programming

• Machine Learning
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When Do We Use Machine Learning?

• ML is used when:

• Human expertise does not exist (navigating on Mars)

• Humans can’t explain their expertise (speech recognition)

• Models must be customized (personalized medicine)

• Models are based on huge amounts of data (genomics)

01_introduction.pdf (upenn.edu)

https://www.seas.upenn.edu/~cis5190/fall2017/lectures/01_introduction.pdf
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Machine Learning

AI

ML
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Applications of ML
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Recommender Systems

E-commerce & Recommender Systems : Amazon, netflix, ...
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Application of Machine Learning

• Nevada made it legal for autonomous cars to drive on roads in June 2011 
• As of 2013, four states (Nevada, Florida, California, and Michigan) have 
legalized autonomous cars

Penn’s Autonomous Car 

(Ben Franklin Racing Team) 



www.midocean.ae

Application of Machine Learning

Lecture 1 Fall 2020.pdf | Powered by Box

https://uchicago.app.box.com/s/4oo9gkbejnz6n5jh6b2ev6fl4i793tyy
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Application of Machine Learning

Lecture 1 Fall 2020.pdf | Powered by Box

https://uchicago.app.box.com/s/4oo9gkbejnz6n5jh6b2ev6fl4i793tyy
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Application of Machine Learning

• for image classification, the key breakthrough came in 2012 when a team 
led by Geoff Hinton at the University of Toronto won the ImageNet Large 
Scale Visual Recognition Challenge (ILSVRC) with a deep convolutional 
neural network. 

• The competition involves classifying images into one of a thousand 
categories and issued as a benchmark to compare the latest state-of-the-
art techniques. The deep learning model had an error rate of 16%—a 
massive improvement on the next best model, which only achieved a 
26.2% error rate.

• The 2015 winner achieved superhuman performance for the first time, 
with an error rate of 4%, and the current state-of-the-art model achieves 
an error rate of just 2%.
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GPT language model

https://paperswithcode.com/paper/language-models-are-unsupervised-multitask
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GPT language model

https://paperswithcode.com/paper/language-models-are-unsupervised-multitask
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Deep Fake?

Barack Obama: Intro to Deep Learning | MIT 6.S191 - YouTube

https://www.youtube.com/watch?v=l82PxsKHxYc
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Application of Machine Learning

https://www.youtube.com/watch?v=P2uZF-5F1w

I

https://www.youtube.com/watch?v=P2uZF-5F1w
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Application of Machine Learning

https://www.youtube.com/watch?v=mlZYRwJ2oJg

https://www.youtube.com/watch?v=mlZYRwJ2oJg
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Application of Machine Learning
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DALL·E

“an armchair in the 

shape of an 

avocado”
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DALL·E

“a living room with 

two white armchairs 

and a painting of the 

collosseum. the 

painting is mounted 

above a modern 

fireplace”
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Deep Learning

AI

ML

DL
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What is Deep Learning?

• Deep learning is a class of machine learning
algorithm that uses multiple stacked layers of
processing units to learn high-level
representations from unstructured data.

• Deep Learning involves taking large volumes of
structured or unstructured data and using
complex algorithms to train neural networks.

AI

ML

DL
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ML vs DL

AI, ML, or DL – learn what it means (datasciencecentral.com)

https://www.datasciencecentral.com/ai-ml-or-dl-learn-what-it-means/
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Structured vs Unstructured Data
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Structured vs Unstructured Data

• Structured, tabular data as input, arranged into columns of features that
describe each observation.

• For example, a person’s age, income, and number of website visits in the last

month are all features that could help to predict if the person will subscribe to a

particular online service in the coming month.
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Structured vs Unstructured Data

• Unstructured data refers to any data that is not naturally arranged into

columns of features, such as images, audio, and text. There is of course

spatial structure to an image, temporal structure to a recording, and both

spatial and temporal structure to video data, but since the data does not

arrive in columns of features, it is considered unstructured.
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ML vs DL

https://www.intel.la/content/www/xl/es/artificial-intelligence/posts/difference-between-ai-machine-learning-deep-learning.html
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ML vs DL

https://www.stratascratch.com/blog/data-science-vs-machine-learning-vs-deep-learning-the-

difference/#:~:text=Machine%20learning%20models%20work%20with,comparison%20with%20deep%20learning%20models.
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Why now?

https://www.intel.la/content/www/xl/es/artificial-intelligence/posts/difference-between-ai-machine-learning-deep-learning.html
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Limitation of ML

Lecture 1 Fall 2020.pdf | Powered by Box

https://uchicago.app.box.com/s/4oo9gkbejnz6n5jh6b2ev6fl4i793tyy
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Limitation of ML
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Limitation of ML
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Limitation of ML
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Machine Learning Life Cycle

• Data

• Data collection

• Data Labeling 

• Data Cleaning

• Data processing
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Machine Learning Life Cycle

• Data

• Data collection

• Data Labeling 

• Data processing

Data

Training 

Testing

Evaluation
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Where Does Data Come From?

• (1)Companies and Proprietary Data Sources

• Large companies like Facebook, Google, Amazon, American Express, and Blue 

Cross have amazing amounts of data .

• Many responsible companies like The New York Times, Twitter, Facebook, and 

Google do release certain data, typically by rate-limited application program 

interfaces (APIs).

• Some organizations do provide bulk downloads of interesting data for off line 

analysis, as with the Google Ngrams, IMDb, and the taxi fare data sets.
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Where Does Data Come From?

• (2) Government Data Sources

• The website http://Data.gov is an initiative by the federal government to centrally 

collect its data sources, and at last count points to over 100,000 data sets!
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Where Does Data Come From?

• Kaggle

• UCI Machine Learning Repository

• Google Dataset Search

• AWS Open Data Registry

• Wikipedia ML Datasets

• Microsoft Datasets

https://www.kaggle.com/
https://archive.ics.uci.edu/ml/index.php
https://datasetsearch.research.google.com/
https://registry.opendata.aws/
https://en.wikipedia.org/wiki/List_of_datasets_for_machine-learning_research
https://azure.microsoft.com/en-us/products/open-datasets
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DATA

• DATA: It can be any unprocessed fact, value, text, sound, or picture that 

is not being interpreted and analyzed.

• Data is the most important part of all Data Analytics, Machine Learning.

• Without data, there is no machine learning.
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Data Preprocessing

• Data preprocessing is an important step in the machine learning pipeline. 

This step can include cleaning and normalizing the data, handling missing 

values, and feature selection or engineering.
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Dataset
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Dataset
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Train-Test sets

• Data can be divided into training and testing sets. 

• The training set is used to train the model

• The testing set is used to evaluate the performance of the model. 
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Machine Learning Cycle

• Training The idea is to give a set of
inputs(features) and it’s expected
outputs(labels), so after training, we
will have a model (hypothesis) that
will then map new data to one of the
categories trained on.

• Prediction Once our model is ready,
it can be fed a set of inputs to which
it will provide a predicted
output(label).

Data

Training 

Testing

Evaluation



www.midocean.ae

Types of Learning

• Supervised (inductive) learning

– Given: training data+ desired outputs (labels)

• Unsupervised learning

– Given: training data (without desired outputs)

• Semi-supervised learning

– Given: training data + a few desired outputs

• Reinforcement learning

– Rewards from sequence of actions
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Neuron



www.midocean.ae

Biological Neuron
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Artificial Neuron
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Artificial Neuron
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Artificial Neuron
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Recap : Nnets and the brain

• Neural nets are composed of networks of computational models of 
neurons called perceptrons

https://deeplearning.cs.cmu.edu/S23/document/slides/lec2.universal.pdf
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So what are neural networks??

• What are these boxes? 

• – Functions that take an input and produce an output

• – What are these functions?

https://deeplearning.cs.cmu.edu/S23/document/slides/lec2.universal.pdf
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The human perspective

• In a human, those functions are computed by the brain…

https://deeplearning.cs.cmu.edu/S23/document/slides/lec2.universal.pdf
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Example

https://towardsdatascience.com/what-the-hell-is-perceptron-626217814f53
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Summary

• Machine vs Deep Learning

• Applications

• Biological neuron

• Artificial neuron

• Artificial neural network
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