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Courses & Labs Aomar OSMANI

Courses : 16 hours, Labs : 15h, Eval Lab : 3h
3 hours :

General introduction to AI and Industry
General Introduction to ML (and IoT)
Labs context (colab, github, drive) + configuration
Evaluation (Presentations of two applications + UCI datasets)

3h
Summary to know to carry out Labs (NN principle, basic
concepts, architecture, tuning, ...)
General Introduction to IoT
Evaluation process (if not presented in course 1

10h
ML General principles
Specificity of Machine Learning in IoT
Information on the evaluation (web link to datasets, data
visualisation, process)

https://archive.ics.uci.edu/ml/index.php
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Courses & Labs

Same sequence and hours number for all groups. However,
this slide show only labs sequence for one group.
Labs : 9h, Eval Lab : 3h

3h :
Preparation of the environment (colab, git, drive)
HAR Application presentation (site SHL) or our work : Data
Generation Process Modeling for Activity Recognition
Data preparation (data loading / generation and visualization)

6h
Part 1/2 of the HAR Lab

6h
Part 2/2 of the HAR Lab

3h
Evaluation 1/2 : guided lab

homework (finish the last guided lab)

http://www.shl-dataset.org/
https://roboticsmind.github.io/research
https://roboticsmind.github.io/research
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Artificial Intelligence and Industry 4.0
Machine Learning and Internet of Things

Aomar OSMANI

Almost all the links in the slides are clickable. They allow you
to access sources and download reports

2021
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The changing role of technology in the workplace
From the Pega 2020 future of work report 1

Figure – A 2020 research study on the changing role of technology in
the workplace

1. https ://www.pega.com/
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Key technologies in Industry 2

Figure – A 2020 key technologies

2. https ://www.pega.com/
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Technology and Industry 3

Figure – Technology to improve how we work

3. https ://www.pega.com/
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Technology and Industry 4

Figure – Changing workforce with Artificial Intelligence

4. https ://www.pega.com/
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Pluralsight industrie 4.0 previsions 5

This report introduces the 2025 main technologies preparing
industrie 4.0.
An extract : “
With so many technologies emerging on so many fronts, it’s a
challenge to keep up. Every advance is billed as “the next big
thing.” Combining a report by The McKinsey Global Institute and
knowledge of Pluralsight’s subject-matter experts, we’ve compiled
a list of 10 technologies that will lead the fourth industrial
revolution. As the Institute notes, “Not every emerging technology
will alter the business or social landscape – but some truly do have
the potential to disrupt the status quo, alter the way people live
and work, and rearrange value pools.“”

5. https ://www.pluralsight.com/blog/career/tech-in-2025
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technologies that will transform the economy by 2025 6

Figure – 10 technologies that will transform the global economy by 2025

6. https ://www.pluralsight.com/blog/career/tech-in-2025
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technologies that will transform the economy by 2025 7

Figure – 10 technologies that will transform the global economy by 2025

7. https ://www.pluralsight.com/blog/career/tech-in-2025
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Report to read

Documentation is abundant on the net. However, that established
by certain large firms constitutes good general references. Among
these, I suggest :

The real-world potential and limitations of AI, McKinsey 2018
2020 McKinsey collection including conversation with Stuart
Russell
Bain & Compagny 2020 : The impact of covid on the AI
adoption, AI customer experience tools,
BCG 2020 : AI has entered business world: what happens
next?
Gartner ressources
Audit big four : Deloitte, KPMG, PwC et EY.

https://www.mckinsey.com/featured-insights/artificial-intelligence/the-real-world-potential-and-limitations-of-artificial-intelligence
https://www.mckinsey.com/featured-insights/artificial-intelligence
https://www.mckinsey.com/featured-insights/artificial-intelligence/how-to-ensure-artificial-intelligence-benefits-society-a-conversation-with-stuart-russell-and-james-manyika
https://www.mckinsey.com/featured-insights/artificial-intelligence
https://www.mckinsey.com/featured-insights/artificial-intelligence/how-to-ensure-artificial-intelligence-benefits-society-a-conversation-with-stuart-russell-and-james-manyika
https://www.bain.com/fr/insights/will-the-pandemic-accelerate-adoption-of-artificial-intelligence/
https://www.bain.com/fr/insights/will-the-pandemic-accelerate-adoption-of-artificial-intelligence/
https://www.bain.com/fr/insights/customer-experience-tools-artificial-intelligence/
https://www.bcg.com/fr-fr/publications/collections/strategy-digital-artificial-intelligence-business
https://www.bcg.com/fr-fr/publications/collections/strategy-digital-artificial-intelligence-business
https://www.gartner.com/en/information-technology/insights/artificial-intelligence
https://www2.deloitte.com/global/en/insights/focus/cognitive-technologies/artificial-intelligence-and-business-processes.html
https://home.kpmg/xx/en/home/misc/search.html?sp_p=any&q=Artificial%20intelligence&SES=690562447645414569437892406192836&sort=_score&page=2&sp_c=9
https://www.pwc.com/gx/en/search.html?searchfield=artificial+intelligence+&tp=long&pwcGeo=GX&pwcLang=en&pwcHideLevel=0&pwcSiteSection=
https://www.ey.com/en_gl/intelligent-automation
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AI potential in Industry

Figure – Share of AI in total impact derived from McKinsey Analytics (source : Mckinsey Global institute)

https://www.mckinsey.com/featured-insights/artificial-intelligence/the-real-world-potential-and-limitations-of-artificial-intelligence
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Artificial Intelligence Definition

Définition
AI is a set of computer theories and technics used to perform tasks
usually requiring human intelligence. It’s a collection of
technologies that can enable machines or systems to perceive,
understand, solve problems, act and learn.

Main AI domains :
Knowledge representation and reasoning
Automated Planning
Natural language processing
Machine Perception (vision, haring, touch,...) .
Intelligent Robots (eg. Boston Dynamics).
Problem Solving
Machine learning

https://link.springer.com/chapter/10.1007/978-3-642-21004-4_6
https://en.wikipedia.org/wiki/Automated_planning_and_scheduling
https://academic.oup.com/jamia/article/18/5/544/829676
https://en.wikipedia.org/wiki/Machine_perception
https://www.researchgate.net/publication/236131765_Towards_Human-like_Machine_Perception_20
https://mitpress.mit.edu/books/introduction-ai-robotics
https://www.bostondynamics.com/
https://en.wikipedia.org/wiki/Problem_solving
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Figure – AI domains

https://medium.com/appanion/a-five-minute-guide-to-artificial-intelligence-c4262be85fd3
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Machine Learning Algorithms

Figure – Machine Learning Algorithms

https://medium.com/swlh/types-of-machine-learning-algorithms-62608e83d709
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Machine Learning Applications

Figure – Machine Learning Applications

https://medium.com/ml-research-lab/machine-learning-algorithm-overview-5816a2e6303
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Machine Learning in manufacturing

Figure – Machine Learning for Applications in Manufacturing

https://deepsense.ai/machine-learning-for-applications-in-manufacturing/
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Machine Learning in manufacturing

To read
Industry 4.0 and the Impacts of Machine Learning on the
Manufacturing Industry
How is Machine Learning Reshaping Manufacturing Industry?
How Machine Learning is Transforming Industrial Production
MACHINE LEARNING AND AI IN MANUFACTURING, A
quick guide to the fundamentals

https://aithority.com/machine-learning/industry-4-0-and-the-impacts-of-machine-learning-on-the-manufacturing-industry/
https://aithority.com/machine-learning/industry-4-0-and-the-impacts-of-machine-learning-on-the-manufacturing-industry/
https://www.brsoftech.com/blog/machine-learning-reshaping-manufacturing-industry/
https://www.machinedesign.com/automation-iiot/article/21838038/how-machine-learning-is-transforming-industrial-production
https://www.seebo.com/machine-learning-ai-manufacturing/
https://www.seebo.com/machine-learning-ai-manufacturing/
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Machine Learning types
The main ML categories are :

Figure – Machine Learning types

https://serokell.io/blog/how-to-choose-ml-technique
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Machine Learning algorithms
One classification of ML algorithms :

Figure – Machine Learning algorithms

https://serokell.io/blog/how-to-choose-ml-technique
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Machine Learning algorithms

Another classification of ML algorithms :

Figure – Machine Learning algorithms 2

https://medium.com/ml-research-lab/machine-learning-algorithm-overview-5816a2e6303
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Machine Learning algorithms

Some references to read :
Classification Algorithms in Machine Learning: How They
Work (logistic regression, naive bayes classifier,Knn, decision
tree (random forest),svn)
Example : decision tree
4 Types of Classification Tasks in Machine Learning with
Python
Machine Learning Classification – 8 Algorithms for Data
Science Aspirants
Machine learning algorithms overview

https://monkeylearn.com/blog/classification-algorithms/
https://monkeylearn.com/blog/classification-algorithms/
https://monkeylearn.com/blog/classification-algorithms/
https://dataaspirant.com/how-decision-tree-algorithm-works/
https://machinelearningmastery.com/types-of-classification-in-machine-learning/
https://machinelearningmastery.com/types-of-classification-in-machine-learning/
https://data-flair.training/blogs/machine-learning-classification-algorithms/
https://data-flair.training/blogs/machine-learning-classification-algorithms/
https://www.sciencedirect.com/topics/engineering/machine-learning-algorithm
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Machine Learning Definition

Machine Learning is the study of computer algorithms that
improve automatically through experience. Applications range from
datamining programs that discover general rules in large data sets,
to information filtering systems that automatically learn users’
interests. (Tom Mitchell)

Définition
Machine Learning (Tom Mitchell 1998) is a computer program
learning 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 E.

http://www.cs.cmu.edu/afs/cs.cmu.edu/user/mitchell/ftp/mlbook.html
http://www.cs.cmu.edu/~tom/
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Labs context (Colab,github,drive)

Labs configuration: follow the link
Applications for the the evaluation

Application 1 : Monitoring of a Dynamic System Based on
Autoencoders (OsmaniHamidi IJCAI 2019)
Application 2 : Augmented Experiments in Material
Engineering Using Machine Learning (OsmaniHamidi AAAI
2021)
UCI bank
kaggle bank

https://github.com/roboticsmind/2021-AI-Industry-Labs
https://archive.ics.uci.edu/ml/index.php
https://kaggle.Com
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Natural Learning

Can be defined as a change in behavior resulting from repeated
interaction with the environment. Some basic notions in
experimental psychology :

Rote learning and conditioning
Reinforcement learning (punishment-reward)
Learning concepts
Generalization / specialization
The need for biases
The simplicity bias (or Occam’s razor)
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Natural Learning
Question :
What is the number that extends the sequence 1 2 3 5. . . ?

Answers :
(1) 6 : integers except 4 (2) 7 : sequence of prime numbers
(3) 8 : Fibonacci sequence (F(0)=0, F(1)=1, F(i)=F(i-1)+F(i-2))

In general, it is easy to show that any number can be a possible
extension of any finite sequence of numbers =⇒ One solution is to
choose the simplest answer. This strategy is known as the Occam’s
razor principle : "for equal explanatory value choose the simplest
solution"

It is therefore necessary to establish a family of concepts within
which we will seek the best explanation of the data =⇒ learning
bias
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Machine Learning
Among the questions that arise :

What should we learn ? in what language ?
How to describe the experiments (examples) ? in what
language ?
What are the algorithms that best approximate the functions
to be learned ?
How is the learning system designed to approach the solution
to the problem ?

By playing on the number of learning examples
By making the representation assumptions more complex

How problem modeling influences the accuracy of learning
Noisy data
Multiple data sources

What are the theoretical limits of learnability ?
How can prior knowledge help learning ?
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Machine Learning

Artificial learning is at the crossroads of several disciplines
including

statistics : Hypothesis test, ...
artificial intelligence : symbolic representation, ...
philosophy : generalization induction, ...
information theory : entropy
biology : regulatory networks, ...
cognitive sciences : language learning, ...
the theory of complexity : PAC, ...
etc.

According to Tom Mitchell : The best way to approach machine
learning is to see it through these different perspectives.
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Supervised Machine Learning

Figure – Supervised Machine Learning
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Supervised Machine Learning

Given S = {(x1,y1), . . . ,(xm,ym)} with functional dependency
between xi ∈X and yj ∈Y
Problem : find hypothesis h ∈H such that ∀i ,h(xi)= yi

Y :
continuous =⇒ regression problem
discrete =⇒ classification or concept learning

X : example or instances space
Vector in Rn =⇒ "numerical" machine learning
Logic representations (order 0, order 1, etc) =⇒ symbolical
machine learning
...

H : is defined in accordance with X
numerical learning : SVM, neural networks, k-NN, ...
symbolical learning : decision tree, rule set, ILP, graphical
representations, ...
...
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