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Chapter 1:
Introduction

Welcome

Machine Learning
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Question:

How a Machine can
learn?!!
(conceptual answer)
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ARTIFICIAL INTELLIGENCE

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

MACHINE LEARNING

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

DEEP
LEARNING

Subset of machine learning in
which multilayered neural
networks learn from
vast amounts of data

Question:

How a Human can
learn?!!
(conceptual answer)
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Machine Learning Daily Examples:
* Google Search Engine (to rank pages)
* Finding Spam emails and etc

* Photo Tagging

iLife 11

78, iPhoto 11

What's New in iPhoto
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Machine Learning
- Grew out of work 1n Al
- New capability for computers

Examples:
- Database mining
Large datasets from growth of automation/web.
E.g., Web click data, medical records, biology,
engineering
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- Applications can’t program by hand.
E.g., Autonomous helicopter, handwriting recognition,
most of Natural Language Processing (NLP), Computer
Vision.

- Self-customizing programs
E.g., Amazon, Netflix product recommendations

- Understanding human learning (brain, real Al).
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Introduction

What is machine
learning

Machine Learning

www.abolfazlm.com



Machine Learning Complete Course

Machine Learning definition ,.

* Arthur Samuel (1959). Machine Learning: Field of
study that gives computers the ability to learn
without being explicitly programmed.
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Machine Learning definition

*Tom Mitchell (1998) Well-posed Learning Problem:
A computer program is said to learn from experience
E with respect to some task T and some performance
measure P, if its performance on T, as measured by P,
improves with experience E.

www.abolfazlm.com 14
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“A computer program is said to learn from experience E with
respect to some task T and some performance measure P, if 1ts
performance on T, as measured by P, improves with experience E.”
Suppose your email program watches which emails you do or do
not mark as spam, and based on that learns how to better filter
spam. What 1s the task T in this setting?

X Classifying emails as spam or not spam-y &

X %tching you label emails as spam or not spam. —

¢ The number (or fra'cfi’()ﬁ)_ﬁf_emails—eefrefﬂ? clasm?fed as spam/not
spam. : _
¢ None of the above—this is not a machine learning prob(}em@ -
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Machine learning algorithms:
- Supervised learning

- Unsupervised learning

Others: Reinforcement learning, recommender systems.

Also talk about: Practical advice for applying learning algorithms.
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Machine Learning

Supervised Reinforcement Unsupervised
Learning Learning Learning
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Introduction

Supervised
Learning

Machine Learning
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Housing price prediction:

Supervised Learning

“right answers” given
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Breast cancer (malignant, benign)
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- Clump Thickness

- Uniformity of Cell Size
- Uniformity of Cell Shape

As the factors grow up, we
> cannot explain the model by a
[Tumor Sizd mathematical expression!!!
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v' Imagine How a physics formula discovered?!! (for example F=ma)
v' And also imagine how a complex physics formula discovered?!!
(Like Navier—Stokes equations of Fluid Mechanics)

Navier—-Stokes momentum equation in non-inertial frame

p%'::_vﬁ+#v3u+%p?{?-u)+pg—p(2flxu+ﬂx(ﬂ>{x)+%+%Kx).

It is almost impossible to derive a explicit mathematical
model for a “machine learning model”, and that’s exactly
why we need machine learning.
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ou re running a company, and you want to develop learning algorithms to address cac

of two problems. Lo 00's

~Problem 1: You have a large inventory of identical items. You want to predict how many
of these items will sell over the next 3 months.

- Problem 2: You’d like software to examine individual customer accounts, and for each
account decide if it has been hacked/compromised. 7 O — not \r\&L\geQ

Should you treat these as classification or as regression problems?

= Treat both as classification problems.
= Treat problem 1 as a classification problem, problem 2 as a regression problem.
__~ = Treat problem 1 as a regression problem, problem 2 as a classification problem.

=  Treat both as regression problems.
www.abolfazlm.com & P
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Introduction

Unsupervised
Learning

Machine Learning
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Supervised Learning

X
X X
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Unsupervised Learning

Clustering Problem:

O * For example, if a new data
O O came 1in (after the model
X, O trained), we expect the model
O tell us, the new data belongs
O to which cluster?

O * Or even tell us new data
O belongs partially to which
cluster?!! For example 40%

to first cluster and 60% to
second cluster.
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Clustering
Example

Like google news,
Instagram, Youtube
or any other search
engine:

When you
something, it suggests

you the things that
classified in same cluster.

look for
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Inﬁut Hidden Hidden Output
layer layer 1 layer 2 layer

e %.
Input #2 — .

How Neural Network, works?
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There is no explicit
mathematical model in
hidden layers and the
weight of neurons will
update in each training
process.
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How Neural Network, works?

Meural Network Deep Neural Network
Hidden .
Layer Hidden Layer
Input o Input / _ _ -
Layer Layer AN
. | f_\ Output ( - | f_ B \ Output
P Layer P Layer
| - [ ] . .
. ,f'§ : ™ S ,f§ : ™, ™
} - | } |— |
N é : | N é : _ _
N ; J— N ; o .
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Organize computing clusters

~ L. s

Market segmentation R
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Cocktail party problem
é s
Speaker #1
i

Speaker #2 Microphone #2
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Microphone #1:
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) Output #1: «
Microphone #2: « Output #2: «
Microphone #1: « Output #1: «
Microphone #2: « Output #2: «
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Cocktail party problem algorithm

[W,s,v] = svd((repmat(sum(x.*x,1),s1ze(x,1),1).*x)*x’);

[Source: Sam Roweis, Yair Weiss & Eero Simoncelli]
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Of the following examples, which would you address using an
unsupervised learning algorithm? (Check all that apply.)

Given email labeled as spam/not spam, learn a spam filter.

Given a set of news articles found on the web, group them into set
of articles about the same story.

Given a database of customer data, automatically discover market
segments and group customers into different market segments.

Given a dataset of patients diagnosed as either having diabetes or
not, learn to classify new patients as having diabetes or not.

www.abolfazlm.com
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THANK YOU FOR
YOUR ATTENTION!

You can keep in touch with me for any other possible helps or workshops, via:

Emails: a.mohamadijoo@gmail.com & info@abolfazlm.com
Mobile No: 09124908372




