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ARE WE IN
THE FOURTH INDUSTRIAL REVOLUTION?




'NOI!STRY 4.0
INDUSTRY 2.5

INDUSTRY 1.0

Mechanization, steam : A : Automation, computers Cyber Physical Systems,
power, weaving loom : and electronics internet of things, networks

1784 1870 1969 TODAY




1th. 2th.
Steam Electricity

La terza rivoluzione industriale La quarta rivoluzione

ha usato l'elettronica e la industriale & caratterizzata
tecnologia informatica per da una fusione di tecnologie
automatizzare la produzione (fisiche, digitali e biologiche)
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EXHIBIT 1| NIne 1ecnnologies Are iransiorming inaustnat ¥roauction

INDUSTRY 4.0
-
Autonomous
robots
FROM GERMANY TO EUROPE g data Simulation

P and analyﬂcs
Q g Industry 4.0

E 0 ; ® Augmented Horizontal and vertical

reality system integration
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Industry e of Productivity
Additive The Industrial

and Gro‘ Manufacturlng Industrie —as ) ifiternet of Things
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M. Russman et al. Boston Consulting
Group , Apr. 2015

The cloud Cybersecunty

Industry 4.0 is the vision of the
industrial production of the future
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Benefit | Flexibility | Speed | Productivity Quality Product
Domanin Competitiveness

Advanced Manufacturing
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CYBERSECURITY -+
CLOUD

»  Security for internet COMPUTING
based manufacturing

» Strengthening
Technological SENSORS

Technology Products

CLUSTER OF THE Zero errors / deviations
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Managing complexity
Creativity
Collaborative
Manufacturing

» Close to Customer -

Cyber Physical Systems Industry 4.0 Marketing
(CPS) Production »  Flexibility
Numerical control Plant » Close to customer

Full automation needs and production
Totally interconnected ?‘fﬂm.ency
systems
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Technical Differentiation
Connectivity

RESOURCES OF THE
FUTURE

Full transparency on data
reporting (collaborative

M ALTERNATIVES NOT CONVENTIONAI SOLAR

Enhanced
security
Cost reduction 3

» Electronic eyeglass
control

object
» Data in Real Time
» Warehouse optimize.

Clean and renewable energy
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Energy storage
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ARTIFICIAL INTELLIGENCE




ONCE UPON A TIME

!

\

Five of the attendees of the 1956 Dartmouth Summer Research Project on Artificial Intelligence reunited at the
July 2006 AI@50 conference. From left: Trenchard More, John McCarthy, Marvin Minsky, Oliver Selfridge,
and Ray Solomonoff. (Photo by Joseph Mehling) [-]




ARTIFICIAL INTELLIGENCE TODAY

Al: the theory and development of computer systems able
to perform tasks normally requiring human intelligence,
such as visual perception, speech recognition, decision-
making, and translation between languages.
(Oxford Livindpictionary, from Forbes February 2018
Government in its Industrial Strategy WhH#aper,UK

M.MinskyMIT 1970 The Robot Google project 2017




ARTIFICIAL INTELLIGENCE TODAY

Al: the theory and development of computer systems able
to perform tasks normally requiring human intelligence,
such as visual perception, speech recognition, decision-
making, and translation between languages.
(Oxford Livindictionary, from Forbes February 2018
Government in its Industrial Strategy WhH#aper,UK

Google 1april2016: sekdriving bike ( a fake story) Google & MITR.Freeman2018 Looking to listen
https://www.youtube.com/watch?v=rVQVAPIJWKU



Garry Kasparov
VS

ALPHAGO o R
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AlphaGo

Google DeepMind




THEAIHEROES
IN 2010

lannLeCun Geoff Hinton JoshuaBengio Andrew Ng
New York Univ. Toronto Univ. Montreal Univ. Stanford Univ.
Facebook AIR NY Brain Lab Google MILAR Lab Google Brain
Baidu Lab
FEFELI
STANFORD UNIV.

GOOGLE
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ARTIFICIAL INTELLIGENCE IN R@8ETA

Valdimr Putin

Nntdevel opment of Al r ai
opportunities and threats that are difficult to
predict now. 0

fthe one who becomes the leader in this
sphere will be the ruler of the world. 0

fit would be strongly undesirable if someone
wins a monopolist posi

and promised that Russia would be ready to
share its know-how in artificial intelligence with
other nations.



Chinados goal Il s to]
In Al technology with a

Company market of 150Billion$ in

2030,

Several leading Chinese Al

companies, acting as the
Onational team, 6 wl].
development of n e wopei

l nnovation Al atfor




H.E. OMAR BIN SULTANOQAIAMAMINISTER OF
ARTIFICIAL INTELLIGENCEBAR-

PRESENTED THE Al STRATEGY TILL 2117.




AND
EUROPE?




What is artificial intelligence?

Artificial intelligence (Al) refers to
systems  that  display  intelligent
behaviour ~ by  analysing  their
environment and taking actions — with
some degree of autonomy — to achieve
specific goals.

Al-based  systems can be purely
software-based, acting in the virtual
world (e.g. voice assistants, image
analysis ~ software, ~search engines,
speech and face recognition systems) or
Al can be embedded in hardware
devices  (e.g.  advanced  robots,
autonomous cars, drones or Internet of
Things applications).

We are using Al on a daily basis, e.g. to
translate languages, generate subtitles
in videos or to block email spam.

ARTIFICIAL INTELLIGENCE IN EUROPE (23 APRIL 2018)

Digital Single Market

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE EUROPEAN COUNCIL, THE COUNCIL, THE EUROPEAN
ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE
REGIONS

LAW | 25 April 2018

Communication Artificial Intelligence for
Europe

Artificial Intelligence for Europe

Like the steam engine or electricity in the past,
Al is transforming our world, our society and
our industry’. Growth in computing power,
availability of data and progress in algorithms have
turned Al into one of the most strategic
technologies of the 21st century. '




BY ANALYZING THEIR
ENVIRONMENT..

A Perceptive systems/model

A Natural Language Processin
A Computer Vision

A Speech/audio recognition

A loTSensing

A Robot and haptic perception
A Human/emotion interaction
A Social data processing

A X

SYSTEMS THAT DISPLAY
INTELLIGENT BEHAVIORS..

A Machine Learning

A Deep Learning

A Optimization

A Statistical Pattern Recognition

A Graphmodeling

A Logics and Constraint Programmi
A (Uncertain) Knowledge Reasoning

A Problem Solving
A .

TAKING ACTIONS..
TO ACHIEVE SPECIFIC GOALS

A Robotics (manipulation, coordinatio
A Autonomous vehicles, smart object
A Speech, graphics, AR, VR synthes
A Predictive analytics

A Recommendation systems
A Distributed Al Systems, General Al
AXood




Al, MACHINE LEARNING AND DEEP LEARNING?

MACHINE LEARNING

The subset of Al that includes abstruse statistical techniques that enable
machines to improve at tasks with experience. The category includes deep

learning.

DEEP LEARNING

The subset of machine learning composed of algorithms that
permit software to train itself to perform tasks, like speech hat
and image recognition, by exposinwiltilayered neural

networks to vastamounts of data.




Al, DIFFERENT GOALS

Artificial Narrow Intelligence: Machine
intelligence that equals or exceeds

human intelligence or efficiency at a
specific task
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Artificial Intelligence Revenue, World Markets: 2016-2025
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Chart 1.2 Artificial Intelligence Revenue, Top 10 Use Cases, World Markets: 2016-2025

Machine/vehicular object detection/identification/avoidance

Static image recognition, classification, and tagging

Patient data processing

Algorithmic trading strategy performance improvement

Localization and mapping

Predictive maintenance

Prevention against cybersecurity threats

Converting paperwork into digital data

Intelligent recruitment and HR systems

Medical image analysis
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The Age of Artificial Intelligence

Towards a European Strategy for Human-Centric Machines

The economic impact of Al will be significant and
heralds many opportunities for those countries and
firms which embrace it. It is estimated that the global
adoption of cognitive systems and Al across a wide area
of sectors will drive worldwide business revenues from
6.4 billion euro in 2016 to more than 37.8 billion euro in
2020 More broadly, Al could contribute 12.8 trillion euro
to the global economy by 2030, representing an increase
of 14% on today’s global GDPE® It is anticipated that

7 4 trillion euro could come from consumer demand for
new products, while 5.4 trillion euro could be generated
from higher market productivity. Indeed, Al could

boost productivity by up to 40% by 2035.7 Increased




Chart 2.5 Artificial Intelligence Revenue Share by Industry, World Markets: 2025
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Computer Vision Revenue by Application Market, World Markets: 2015-2022
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Al seen as driving force in Industry 4.0 D | o oo ranooeoL
UEdated 1 2018-04-27 —AEBE— | DEE| OPMENT AREA

BEIJINGETOWN
( )

HANOVER, Germany - Artificial Intelligence (AI) is no longer a vision for the future,

During the ongoing Hanover Fair 2018, information technology (IT) companies and robotic
equipment producers are keen to paint a picture of future factories where Al plays a key role in it.

Two branches of artificial intelligence - machine learning and deep learning - are seen as having
the capability of building on the strength of big data to optimize processes, find new solutions,
and gain new insights.

Especially for machine learning, it enables predictions to be made based on large amounts of
data. This branch of artificial intelligence is built upon pattern recognition and has the ability to
independently draw Knowledge from experience. For this reason, the technology has found its
place in industrial processes.

"Because Al enables to connect two machines. If I get the information from a machine then I am
able to start to predict an outcome, I can start to predict maintenance, I can start to predict the
quality of product, I can start even to predict logistics processes," Hans Thalbauer told Xinhua.




However, Al's benefit is yet to be fully recognized by companies in various sectors.

Artificial intelligence is supposed to keep Europe's energy suppliers competitive, but only 23
percent have an Al implementation strategy, according to a study by Roland Berger, a consulting
firm headquartered in Munich.

Some 83 percent of the more than 50 interviewed companies in the sector realize that something
has to change, and they assume that AI will play an important role in their future business. At the
same time, 40 percent acknowledge that they have no use concept for the technology, the study
shows.
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Al FOR INDUSTRY 4.0
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THE CLASSICRIPELINE

Analyze the environment

\
Display an intelligent behavior -with some degree of autonomy- - A
. / .
Data Processing Inference / Take action
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THE CLASSICAL PIPELINDATR MINING FOR INDUSTRY 4.0

Static acquisition,
data filtering, interoperable, DB, information retrieval..
Useful for (KNOWN) BIG DATA




THE CLASSICAL PIPELIME FIOR PATTERN RECOGNITION-22Q00
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Good results in simple contest only!

100
90

Verification Rate (%)

80 -
70 4
60
50 4
40 4
30 -
20 +
10 +

Indcor (Same Day) Indoor (Different Day)  Outdoor (Same Day)
Image Category

B Average of Top Three Systems Bl Best System

2007
Face Recognition Vendor Test (FRVT) ftom National Institute of Standards and Technologies

FACE
RECOGNITION
VENDOR TEST




THE CLASSICRIPELINE

\
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Data
"Acquisition
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Action




2004 Hebrewniy Mobileye, Israel

THE POWER AND LIMITATION
OF HANDCRAFTED FEATURES
( THE HUMAN BIAS)

2003 UNIMORE, Italy , San Diggv USA



HE REVENGE OF NEURONS ( around 2010)




MANY MULTY LAYERED NEURONS
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THE CLASSICAL PIPELIMNE WITH DEEP LEARNING AS CLASSIFIER
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ILSVRC Object Detection (DET) Task

Person

200 object classes 578,482 images
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< YOLOV2 (0,49)

Mean Average Precision(mAP)

2014 2015 2016 2017

2013

Best DetectiomAPat CVPR2017
Shuaket al.NanjingChina and ICL UK

Classification Error

ILSVRC Image Classification (CLS) Task

Steel drum

1000 object classes 1,431,167 images CLS-LOC

0.25
0.2
0.15
0.1
16.7% 4 23.3% |
036
. 003
2010 2011 2012 2013 2014 2015 2016 2017



THE CLASSICAL PIPELIMNE WITH DEEP LEARNING FOR FEATURES AND CLASSIFIER

O

Inference

Learned Feature
Extraction

Data
Acquisition




THEENDTO-END PIPELINE [Nl DATA ANALYTICS WITH DEEP LEARNING
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Learning by humans to recognize faces
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Face

Detection

Recognition CelebA-HQ
|dentification, Morphing 1024 x 1024

Real Time Generation

Domain Translation Real images

And then MNeisselCVPR 2016 FACE2FACE.



THE GENERALIZATION OF DEEP LEARNING

Endto-End Network
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Fast and Furious: Real Time End-to-End 3D Detection, Tracking and Motion
Forecasting with a Single Convolutional Net

Wenjie Luo, Bin Yang and Raquel Urtasun
Uber Advanced Technologies Group
University of Toronto



