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Why I am hereé



UNIMORE- AImageLAa- Ferrari spa

Research Lab in Computer Vision, AI, Deep Learning, Multimedia and IoT,
Å 6 Staff Persons 
Å 14 Phdand Research Grants
Å 4 spin-off

Research Project (2018)

- AI for Automotive 
- AI for Surveillance 
- AI for Human Behaviour Understanding
- AI for Medical Imaging
- AI for Animal Behaviour Understanding
- AI for Industry in Generative Design
- AI for Multimedia
- AI for Digital Humanities



ARE WE IN  

THE FOURTH INDUSTRIAL REVOLUTION?







INDUSTRY 4.0

FROM GERMANY TO EUROPE

Industry 4.0: The Future of Productivity 

and Growth in Manufacturing Industrie

M. Russman et al. Boston Consulting 

Group , Apr. 2015





Courtesy Francesco Castagna, Workshop MBDA May 2018





ARTIFICIAL INTELLIGENCE



ONCE UPON A TIME



ARTIFICIAL INTELLIGENCE   TODAY
AI: 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 LivingDictionary, from Forbes February 2018
Government in its Industrial Strategy White Paper,UK)

M.MinskyMIT 1970                                    The Robot Google project 2017



ARTIFICIAL INTELLIGENCE   TODAY

Google 1 april2016: self-driving bike ( a fake story) Google & MIT (B.Freeman) 2018: Looking to listen
https://www.youtube.com/watch?v=rVQVAPiJWKU

AI: 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 LivingDictionary, from Forbes February 2018
Government in its Industrial Strategy White Paper,UK)



1997                                                                    2016
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THE AI HEROES
IN 2010



ARTIFICIAL INTELLIGENCE IN USA (2016)



Valdimr Putin 

ñthe development of AI raises ñcolossal 

opportunities and threats that are difficult to 

predict now.ò

ñthe one who becomes the leader in this 

sphere will be the ruler of the world.ò

ñit would be strongly undesirable if someone 

wins a monopolist positionò 

and promised that Russia would be ready to 

share its know-how in artificial intelligence with 

other nations.

ARTIFICIAL INTELLIGENCE IN USA (2016)

ARTIFICIAL INTELLIGENCE IN RUSSIA (2017)



Chinaôs goal is to lead the world 

in AI technology with a 

Company market of 150Billion$ in 

2030, 

Several leading Chinese AI 

companies, acting as the 

ónational team,ô will undertake the 

development of new ñopen 

innovation platformsò in AI



H.E. OMAR BIN SULTAN AL OLAMAMINISTER OF 
ARTIFICIAL INTELLIGENCE OF UAE

PRESENTED THE AI STRATEGY TILL 2117.



AND 

EUROPE?



ARTIFICIAL INTELLIGENCE IN EUROPE (23 APRIL 2018)

23 April, 2018



BY ANALYZING THEIR 
ENVIRONMENT..

Å Perceptive systems/model
Å Natural Language Processing
Å Computer Vision
Å Speech/audio recognition
Å IoTSensing
Å Robot and haptic perception
Å Human/emotion interaction
Å Social data processing
ÅΧ

TAKING ACTIONS..

TO ACHIEVE SPECIFIC GOALS

Å Robotics (manipulation, coordination..)
Å Autonomous vehicles, smart objects
Å Speech, graphics, AR, VR  synthesis
Å Predictive analytics
Å Recommendation systems
Å Distributed AI Systems, General AI
ÅΧΦΦ

SYSTEMS THAT DISPLAY 
INTELLIGENT BEHAVIORS..

Å Machine Learning
Å Deep Learning
Å Optimization 
Å Statistical Pattern Recognition
Å Graph-modeling
Å Logics and Constraint Programming
Å (Uncertain) Knowledge Reasoning
Å Problem Solving
Å ..



Artificial 

Intelligence

Machine Learning

Deep 

Learning

AI, MACHINE LEARNING AND DEEP LEARNING?

MACHINE LEARNING
The subset of AI that includes abstruse statistical 
techniques that enable machines to improve at tasks 
with experience. The category includes deep learning.

ARTIFICIAL INTELLIGENCE
AI is the broadest term, applying to any technique that 
enables computers to mimic human intelligence, using 
logic, if-then rules, decision trees, and machine learning 
(including deep learning).

DEEP LEARNING
The subset of machine learning composed of algorithms that 
permit software to train itself to perform tasks, like speech
and image recognition, by exposing multilayered neural 
networks to vast amounts of data.

MACHINE LEARNING
The subset of AI that includes abstruse statistical techniques that enable 
machines to improve at tasks with experience. The category includes deep 
learning.

ARTIFICIAL INTELLIGENCE
AI is the broadest term, applying to any technique that enables computers to mimic human intelligence, 
using logic, if-then rules, decision trees, and machine learning (including deep learning).

DEEP LEARNING
The subset of machine learning composed of algorithms that 
permit software to train itself to perform tasks, like speech
and image recognition, by exposing multilayered neural 
networks to vast amounts of data.



AI, DIFFERENT GOALS

Artificial Superintelligence: An intellect that 
is much smarter than the best human 
brains in practically every field, including 
scientific creativity, general wisdom and 
social skills.

Artificial General Intelligence: A machine with 
the ability to apply intelligence to any 
problem, rather than just one specific 
problem (human-level intelligence)

Artificial Narrow Intelligence: Machine 
intelligence that equals or exceeds human 
intelligence or efficiency at a specific task

Artificial General Intelligence: A machine with the ability 

to apply intelligence to any problem, rather than just 

one specific problem (human-level intelligence)

Artificial Superintelligence: An intellect that is much smarter than the best 

human brains in practically every field, including scientific creativity, general 

wisdom and social skills.

Artificial Narrow Intelligence: Machine 

intelligence that equals or exceeds 

human intelligence or efficiency at a 

specific task











TRACTICA2017







[A JOURNEYINTOTECHNOLOGY:

FROM MACHINE LEARNINGTO DEEPLEARNING]



AI FOR INDUSTRY 4.0

AUGMENTED 
INTELLIGENCE 
( for humans in the industry)

AUTONOMOUS 
INTELLIGENCE 
( for objects in the industry)

DISTRIBUTED INTELLIGENCE 
( for environment in the industry)



from  HUMAN                                         to ARTIFICIAL

INTELLIGENCE



Data

Data Processing Inference

Analyze the environment 

Display an intelligent behavior -with some degree of autonomy-

Take action

é

THE CLASSICAL PIPELINE

Data 

Acquisition Action



Data

Data Processing Inference

é

THE CLASSICAL PIPELINE IN DATA MINING  FOR INDUSTRY 4.0

Data 

Acquisition Action

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



Data

Handcrafted Feature

Extraction 
Pattern recognition

é

THE CLASSICAL PIPELINE IN AI FOR PATTERN RECOGNITION  2000-2010

Data 

Acquisition Action



2007

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

Good results in simple contest only! 



Data

Handcrafted Feature Extraction Inference

é

THE CLASSICAL PIPELINE

Data 

Acquisition Action

Marchesini- UNIMORE Patent 2009



2004  Hebrew Univ, Mobileye, Israel

2003 UNIMORE, Italy , San Diego UnivUSA

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



THE REVENGE OF NEURONS ( around 2010)



MANY MULTY LAYERED NEURONS



Data

Handcrafted Feature

Extraction 
ANNs

é

THE CLASSICAL PIPELINE IN AI  WITH  DEEP LEARNING AS CLASSIFIER

Data 

Acquisition Action



Supervised Learning 
with annotated data
Imagenet



Best Detection mAPat CVPR2017
Shuaiet al. NanjingChina and ICL UK

BDAT

YOLOV2 (0,49)



Data

Learned Feature

Extraction 
Inference

é

THE CLASSICAL PIPELINE IN AI  WITH  DEEP LEARNING FOR FEATURES AND CLASSIFIER

Data 

Acquisition Action



Data é

THE END-TO-END  PIPELINE IN AI DATA ANALYTICS WITH  DEEP LEARNING

Data 

Acquisition Action

End to End Pipeline



Trainedon 4 million images, 4000 identities
FacebookDeepFace (M.A.Ranzato2014)

Betterthanhumans!

Learning by humans to recognize faces



And then M. NeisserCVPR 2016 FACE2FACE. 

Face
Detection
Recognition
Identification, Morphing
Real Time  Generation
Domain Translation



Data

Learned Feature

Extraction 
Pattern recognition

é

THE GENERALIZATION OF DEEP LEARNING

Data 

Acquisition Action

End-to-End Network



Data

Learned Feature

Extraction 
Pattern recognition

é

Data 

Acquisition Action

END-TO-END ACQUISITION-REASONING-ACTION  AI




