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An analysis of Industry 4.0 assets in the Emilia-Romagna Region

IN THE EMILIa-romacna recion

e Education and training

e Skills to support innovation
* Infrastructures

* Project development skills

 Market oriented activities
(patents and spin-offs)

 Synergies and vision for Emilia-
Romagna S3
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Industry 4.0 enabling technologies

Advanced Autonomous, cooperating industrial robots
Manufacturing Solutions h Numerous integrated sensors and standardized interfaces

Additive _ .- A 3D printing, particularly for spare parts and prototypes
Manufacturi ng L L) Decentralized 3D facilities to reduce transport distances and inventory

Augmented E 5 Augmented reality for maintenance, logistics, and all kinds of SOP
Reality Display of supporting information, e.g., through glasses

= Simulation of value networks
N __ Simulation b Optimization based on real-time data from intelligent systems
i L Horizontal/ ] Cross-company data integration based on data transfer standards
i Vertical 1 Precondition for a fully automated value chain (from supplier to
Integration customer, from management to shop floor)
Network of machines and products
Industrial Internet . IH L. Multidirectional communication between networked objects
= Cloud . Management of huge data volumes in open systems
—r Real-time communication for production systems

Cvb it Operation in networks and open systems
yber-security High level of networking between intelligent machines, products, and systems

Full evaluation of available data (e.g., from ERP, SCM, MES, CRM, and machine data)
Real-time decision-making support and optimization

Big Data and Analytics |

Source: Italy’s Plan “Industry 4.0”, Ministry of economic development, January 2017



The Emilia-Romagna Smart
Specialization Strategy (S3)

5 areas of specialisation for innovation policies

Pillars of the regional economy . Emerging areas with high growth potential
(% of the total number of employees) (% of the total number of employees)
.
VW & & & oE
16,7% 18,8% 182% 8,9% 6,9%
AGRI-FOOD BUILDING MEEHATHDNI[S . HEALTH AND WELL-BEING INDUSTRIES ~ CULTURAL AND CREATIVE INDUSTRIES

AND CONSTRUCTION AND TRANSPORT

a over 1 million enpovess & o 300,000 opuones

h |
more than 50% of regional employment more than 15% of regional employment

& 30%

OF REGIONAL EXPORT




Industry 4.0 research projects in the
Emilia-Romagna Region in 2007-2016
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Industry 4.0 regional
infrastructures

Industrial research laboratories of the
High Technology Network

Local premises of national consortia
CINI — National Inter-University Consortium for computer
science

CNIT - National Inter-University Consortium for
Telecommunications

Data Center Tier 1
At INFN CNAF

Laboratories of university
departments/research centres

Digital Innovation HUB
SMILE European Digital Innovation Hub for Industry 4.0
(14MS)

HPC
At CINECA, of which 1 Tier0 (Marconi), 1 Tierl (Galileo) and
an integrated system for Big Data processing (PICO)



Main aspects of our Competence Center 14.0

The Competence Center is a Public-Private Partnership (co-funded at 50%, with the
availability of structures and industrial plants) with the capacity to catch the new trends
of industrial innovation, to promote technological transfer, to assist companies in their
implementation, through assessment, design of innovative solutions, experimentation,
adoption and training

Located in Bologna, the Competence Center gathers the excellence of the Emilia
Romagna Network of High Technology (existing industrial research Labs,
infrastructures, Digital innovation Hubs) in order to operate at regional, national and
international level

Its privileged action is toward SMEs, by developing solutions at high TRL, near to the
market, in particular in the following industrial sectors, relevant for Emilia Romagna
Region:

* Mechatronics and Automotive

* Pharma and Biomedicine

 Agro-Food



Enabling Technologies

System integration - ICT

Logistic
Additive Manufacturing E-maintenance
.(pl|0.t plant) | Big Data
Engineering & Design ,
Industrial Cloud

Robotics Cybersecurity

Industrial loT




Foreseen activities

Research, pilot scale, validation, and consultancy

* Live demo on 1 or 2 new technologies

* Access to best practices

» Technological Advisory for PMI

e Support to experimentation of new 14.0 technologies

e Startup and acceleration of innovative processes

* Coordination with other Competence Centers in Italy and EU

Learning factory

 Teaching and information on 14.0, digital industry and additive
manufacturing



Innovation projects funded by Italian Ministry
(in the future, with regional or EU funding)

For a single company, the cost for COSTS OF AN INNOVATION PROJECT OF
the development of a projectis a THE COMPETENCE CENTER
minimal fracion of the global
research expenses
UNIVERSITY || PAYMENT OF < F“nd'nSgO;)y MISE
DIRECT COSTS OF
PUBLIC RESEARCH:
RESEARCH —
Machines and Software given for free
PARTNER - Researchers by market leader service and
COMPANIES - Materials technology providers.
- Services
SERVICE - Otbher... ellellelele|e]e
PROVIDERS <€ aAllsllclollel Fll g

For partner companies, it is also possible to participate with in kind contribution
(personnel or equipments)



Innovation projects without public funding

Even for projects without public funding, COSTS OF AN INNOVATION PROJECT OF
the cooperation scheme determines THE COMPETENCE CENTER
participation fees at low cost
Machines and Software given for free
by market leader service and
UNIVERSITY PAYMENT OF B technology providers.
DIRECT COSTS OF |
PUBLIC RESEARCH:
RESEARCH '
PARTNER || - Researchers elejeqel el el e
COMPANIES || - Materials AllBlclDI|E]| F||lG
- Services
SERVICE - Otbher... I
PROVIDERS <

It is conceivable that the same company acts as both end user (by cash) and by
service provider (being paid for services)



Pilot Plant

e The fundamental core of the CCis a production plant based on additive
technologies, with a high level of automation, control and integration

e The establishment of the pilot as a complete organic structure, from the
constituent materials to the finished products, is a fundamental objective
of the CC, as it constitutes the fundamental body of the factory on which
to apply all the enabling technologies of Industry 4.0

e The particular added value of the Pilot is the possibility of creating
prototypes of innovative products, at the same time developing the
techniques of integration of the production chain and the individual
technologies that compose it



Pilot Plant

+
>

AGV TRANSPORT
SYSTEM

5 ADDITIVE MANUFACTURING UNITS POLISHING STATION

+ 2 POWDER BED (Metals) SECONDARY OPERATIONS
+ 1 Direct Deposition (Metals) CELL ROBOT ASSISTED

+ 2 FDM (Polymers)

Design Area
CAD, CAE, FEM, MES/ERP,
Optimization, ICT, loT

TOMOGRAPHY
REVERSE ENGINEERING

il

AUTOMATIC WAREHOUSING
SYSTEMS (Different types)

ASSEMBLY SYSTEM
(TO BE DEFINED)



Pilot Plant - A Unique Production Structure

Design Engineering
Optimisation

DESIGN AND PRODUCTION MANAGEMENT

- CAD, CAE, FEM
- ICT, loT, Cloud

- Virtual design
- Augmented Reality

warehousing

The CCis a single production structure that develops p

additive components for SMEs that access the Center. At system

MES/ERP
AUTOMATION,
ROBOTICS ASSEMBLY
Eobotiflis TRANSPORT | pRODUCTS
ontrofs WAREHOUSE ,
Sensors Large consumption
Embedded systems Flexible cells Mechanics
Data transmission AGV Automotive
BT Biomedical
Food

Fashion and Design

integration level it develops Innovation Projects based on 14.0
enabling technologies defined by the companies: Digitization,
Cloud, loT, Cybersecurity, Big Data, Analytics




PARTNERSHIP

Governance

- RER

- End User Companies
- Technology and Service Providers

- Universities (UniBo, UniMoRe, UniFe, UniPr, ...)
- Research Centres (CINECA, INFN, CNR, IOR, ...)
- Associations (Confind.ER, Confind. EC, CNA,...)
- Clusters (Er-Amiat, ...)

TECHNICAL AND SCIENTIFIC COMMITTEE

PILOT AM ROBOTS BIG DATA Logistics

2PM, ind. 2PM, ind. 2PM, ind. 2PM, ind.

and scient. and scient. and scient. and scient.
L—)' NANOTECH CYBERSEC CONNECTED EU

2PM, ind. 2PM, ind. IOT, IND.

and scient. and scient. CLOUD, ... PROJECTS

INTERNAL INNOVATION
PROJECTS

AN

/

PEOPLE
SERVICES

>

ADVISORY BOARD
(Associations and Clusters)

v

STEERING COMMITTEE
(Selected partners)

l

GENERAL

<—
DIRECTOR | —> MISE
Advisory
Best Practice
Training
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Composition of Operational Units

Each Operational Unit is composed of:

» 1 scientific officer (SO), appointed by the Public Partners of
the Steering Committee

* 1 industrial officer (I0), appointed by the Private Partners
of the Steering Committee

SO and 10 are in charge of defining the innovation project
objectives and reaching them. In addition, the Operational
Units consist of:

* Representatives of the companies participating in each
specific project (advisory members)

* Representatives of the public partners participating in
each specific project (advisory members)

All the appointed Scientific Officers, must comply with
research quality indications, as defined by the CC 14.0 call




Conclusions...

(J UNIBO benefits from a fertile area of industrial excellence, in
many areas central to Industry 4.0

L Competence Center Industria 4.0 (CCl4.0), together with all RER Universities,
CNR, INFN, CINECA, IOR, BBS, ..., regional industry associations, ER-AMIAT,
and a number of regional/national industries in the areas of mechatronics,
automotive, pharma, biomedical, agri-food, constructions and buildings

1 CCl4.0 will provide assistance, orienteering, and services to
facilitate the adoption and integration of enabling technologies:

» central role is big data, but also industrial loT, industrial cloud,
cyber security, additive manufacturing, robotics, etc

» CCl4.0 will develop innovation projects with high TRL under
the priorities of companies themselves



... and Ambitions

 Catalyst of the existing excellence about industrial research and
technological transfer in the areas of enabling technologies for
Industry 4.0

U Efficiency, sustainability, production flexibility, and
security/safety in the targeted Industry 4.0 areas

J Reference point for learning, talent growth, innovation project
development, and, in perspective, to have the critical mass for
successful competition in EU FP9 proposals



Q&A and Contact Info

Paolo Bellavista

Email: paolo.bellavista@unibo.it
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Ph: +39-051-2093866
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