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Automation and Industry 4.0

Advanced Manufact. (§ w : :
Solutions iz Collaborative robots, connected and easily programmable

2 %Additive o % *3D printers with software for digital modelling/printing

Manufacturing
Augmented
Reality

é;a * Augmented reality to support production processes

, _ e Simulation and optimization of interconnected
Simulation .
machines and processes

" E c:r't';‘;’l‘ta" mm - Integration of information along the value chain
Integration s from supplier to consumer
Industrial &» - Two-way communication between
Internet ~ L production process and products
Cloud g * Handling of shared data on open systems

: ﬁ * Security of network operation and on open systems
security

Big Data and . * Analysis of big data to optimize production process
Analytics ' and products
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... and beyond!

European . . » . production

industry processes
Industry 5.0

Towards a
sustainable, human-
centric and resilient
European industry

E R&I PAPER SERIES
D) poLicy BRIEF

January 2021: launch of

Next Generation EU (in Italy = PNRR)
= Horizon Europe (research program)
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Automation and Industry 5.0

Industry 5.0 ...

HUMAN-
CENTRIC

.. promotes talents, diversity
and empowerment

RESILIENT %l SUSTAINABLE

.. Is agile and resilient .. leads action on sustainability
with flexible and adaptable technologies and respects planetary boundaries

" industry as sustainable and resilient factor for the entire society
= reaching social objectives, even beyond creating jobs and economic growth
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Dipartimento di Ingegneria
Informatica, Automatica e
Gestionale Antonio Ruberti

www.diag.uniromal.it

Facolta di Ingegneria

SAPTENZA dell’'Informazione,

UNIVERSITA DI ROMA

Informatica e Statistica
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Offerta didattica del DIAG

Laurea Laurea Dottorato
Scuola triennale magistrale di ricerca

ﬁ

Laurea in Ingegneria

Ingegneria dell’Informazione
Gestionale (Latina)

Ingegneria
Informatica e

Automatica
- Indirizzo Informatica
- Indirizzo Automatica

- Indirizzo Informatica
- Indirizzo unico - Indirizzo Gestionale
- Indirizzo Elettronica

these bachelor courses are offered only in Italian
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Terzo anno

l Secondo anno

Primo anno

Secondo
semestre

Primo
semestre

Secondo
semestre

Primo
semestre

Secondo
semestre

Primo
semestre
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Applicazioni Laboratorio di 6 CFU Prova
dell’automatica automatica a scelta finale

. L. Economia e
Modellistica e . . . 6 CFU
Automazione organizzazione
a scelta

aziendale

simulazione

Sttutture di dati
algoritmi e
complessita

Sistemi Sistemi di
di controllo calcolo

Fondamenti di
comunicazioni e
internet

Sistemi Progettazione Programmazione
dinamici del software matematica

Fondamenti di Tecniche di
algebra e geometria programmazione

. 4 Calcolo .
Fodamenti di Introduzione alla

matematica probabilita rogrammazione
e statistica prog

Inglese
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Master courses from DIAG
Laurea Laurea Dottorato
Scuola triennale magistrale di ricerca
ﬁ Iw

Engineering in Computer Science Control Engineering
(Ingegneria Informatica) (Ingegneria Automatica)

Ingegneria Gestionale Artificial Intelligence and Robotics
(Management Engineering) (Intelligenza Artificiale e Robotica)

Data Science Cybersecurity
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Second year

First year
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Master thesis
30 credits, in house or at companies, including a stage/internship

Advanced Methods Autonomous and Vehicle System Free choice course(s)
in Control Mobile Robotics Dynamics 12 credits

Dynamics of
Machine Learning Electrical Machines
and Drives

Digital Control Communication and
Systems Energy Networks

Intelligent and Systems and Control

Hybrid Control e G el Medical Robotics Robotics 2

Multivariable
Robust Control Process Automation Robotics 1
Feedback Control

Nonlinear Systems and Control Filtering and Optimal Control

2 mandatory courses (24 credits) | + 10-11 exams (each 6 credits) + thesis = 120 credits
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Control engineers in Automation

&

Next-level process ... and process
automation... virtualization

Industrial loT? Digital twins
Robots/cobots?/RPA3 3-D/4-D printing

Flow shops
and FMS

A AR ]
INSTRUMENTED s R
Intelligence flows INDUSTRIAL MACHINE i ' o
back into machines 4 | s 4 »
S 2 Extraction and storage |
PHYSICAL AND U of proprietary machine b i L& R 1 | )
HUMAN NETWORKS ‘ W data stream X e g
=8, A8 K A Y }) A%
A . ks & ¢ - .|
U | ", INDUSTRIAL T il !
o DATA SYSTEMS
SECURE, CLOUD- Digital Twin Digital Twin Digital Twin Real
Data sharing with BASED NETWORK Product I l
the right people Performance data
and machines
- - Machine-based "
olgorithms and AL
p 1 data onalysis )
’ & o f) . .7
e
SEEE
REMOTE AND gt
CENTRALIZED DATA 4 Virtual
VISUALIZATION
BIG DATA ANALYTICS Production Collaboration platform

CIM pyramid Cloud Automation Digital Twins
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More job domains for control engineers!

Progetta Realizza

Ottimizza Mantiene

Sistemi di controllo automatico
per dispositivi fisici, industria e processi
complessi

| sistemi automatici operano in modo autonomo in base al principio
del feedback, garantendo

- elevate prestazioni (precisione, velocita, comfort, affidabilita)
- risparmio energetico e/o di costi e materie prime
- maggiore sicurezza e minore impatto ambientale

Sapienza ranked 1st in Italy
in Automation and Control

(2022 Shanghai Global Ranking
by Academic Subjects GRAS)

La tecnologia nascosta

Automotive
(ABS, ESP, parcheggio automatico)

Aeronautica
(pilota automatico)

Generazione e
distribuzione dell’energia
(smart grids)

[5 P Regolazione livello glucosio,
pressione arteriosa, ...

Robotica
e automazione
industriale
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Automation and Robotics @ DIAG

physical human-robot interaction control

parallel algorithm freq (Hz): 195. 45§
Repulsive velocity parallel: 0.000 °

311\

sensorless contact detection share the workspace & avoid collisions

ParaleTalgor T e () 208
Repulswe velocnty parallel 0. 000

safe human- robot coIIaboratlon
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Automation and Robotics @ DIAG

Telepresence: remote control of robot locomotion
and immersion in virtual/augmented reality

virtual navigation
(V-REP simulation environment)

real navigation (remotely driven)

You([TT) www.diag.uniromal.it/labrob

video channel: https://www.youtube.com/user/RoboticsLabSapienza
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