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We make Open Innovation processes mm’smgm ttopstart 9 =GHR
intelligence based, more focused, faster and
funded nehem
'| CiaoTech,
1. Focus your RD&lI strategy with recent
insights in technology, market and policy
trends
2. Tap into external innovations and partners,
by building collaborative innovation eco-
systems to inspire your innovation process
3. Securing and funding projects through co-
development, business modelling, grants,
finance and realisation
O r e
Key facts S Q Y ax
30+ 7 400+ >500.000 25.000+ €1Bn
Years of activity Countries Funded projects Qualified RD& Total annual 2

Open Innovation

projects per year and [PEINETS

partners in our
intelligence tool

funding won
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Industry 4.0 turbulence

The digital innovation revolution and why you need intelligence

Exploiting intelligence

Main steps towards Industry 4.0 innovation

Strategic Positioning

Knowing the trends in manufacturing industries digital innovation

Leveraging networks and data-driven innovation

Who is doing what in the European innovation eco-system?

Exploiting EU funding

Improve your ROl on R&D — an example
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1. Industry 4.0 turbulence: The digital innovation revolution and
why you need intelligence
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“We always overestimate the change
that will occur in the next two years

and underestimate the change that will
occur in the next ten.”
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Industry 4.0

A revolution powered by emerging technologies, offering a better way to organize and manage all standard
processes (prototyping, development, production, logistics, supply etc.) within the manufacturing industry.
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Mechanization and the
introduction of steam
and water power

Mechanization
1784
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 dusry 2.0

Mass production
assembly lines using
electrical power

Electrification
1870
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Automated production,

computers, IT-systems
and robotics

Automation
1969
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The Smart Factory.
Autonomous systems,
loT, machine learning

Digitisation
Today

Al
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Industry 4.0: analyses of data from both physical and digital

sources

Industrial loT devices

more devices—sometimes including unfinished products—will be enriched with embedded computing. This will
allow field devices to communicate and interact both with one another and with more centralized controllers, as
necessary. It will also decentralize analytics and decision making, enabling real-time responses.

Robotics tools and
autonomous robots

robots will eventually interact with one another and work safely side by side with humans and learn from them.
These robots will cost less and have a greater range of capabilities than those used in manufacturing today.

Big Data Analytics systems

the collection and comprehensive evaluation of data from many different sources—production equipment and
systems as well as enterprise- and customer-management systems—will become standard to support real-time
decision making.

Al and Cognitive systems

a combination of semantic intelligence (i.e., machine learning, natural language processing, and ontologies) and
computational intelligence (i.e. advanced mathematical techniques) that are capable of automating routine
decisions (an industrial age capability), and they bolster Industry 4.0 by generating actionable insights that help
human decision makers deal with anomalies or other high-level, complex business decisions.

Augmented Reality

to support a variety of services, such as selecting parts in a warehouse and sending repair instructions over
mobile devices. These systems are currently in their infancy, but in the future, companies will make much
broader use of augmented reality to provide workers with real-time information to improve decision making and
work procedures.
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Why
Innovation Intelligence?

Stupid Innovation

e According to European Commission and the European Patent
Office up to 30% of all expenditure in R&D is wasted on
redeveloping existing inventions *

* |t was estimated that up to 25 Billion EUR is wasted each year in
the EU in duplicating research and development work already

carried out elsewhere**,

-
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seWs should care about patents Repor@efumpmcommmﬁd :
ent Office L &l )

IS- QUICK SCAN - a European patent search serV|c
htt s://cordis.europa.eu/news/rcn/7027 en.html


https://cordis.europa.eu/news/rcn/7027_en.html

INTELLIGENCE: External innovation should not only focus on patents, scientific journals and
conference proceedings, but also take R&D projects, and current alliances on the subject into
account.
Your
current

RD&l
strategy

Published research results

______________________

Known patents/IP (claims) Unknown patents/IP . Future patents/IP
: 18 months delay |
l ) ' |
What you see ... What you don’t see ... (yet)

Use previous and ongoing global publicly funded Research and Development projects and
alliances as a window on potential future IP ...

-
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p OUR KNOWLEDGE BASE & TOOLS
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Qualified sources

URLs of interest shared by colleagues
or by constant monitoring Patents [>60min]
Scientific articles [>115mIn]

Funded projects [>500.000]

\/ * EU (FP6, FP7, H2020)

B8 &

r—) Documents & » National (UK, DE, FR, NL, SW,N,F)
information h b * United States
Internal and from A W e 9 S e e @ . Canada What you don't see
partners * Australia
Powerful Search on Grants [~200]
aggregated sources
and flexible tooling ¥ 3
* National (UK, DE, FR, NL, BE, IT) |
/\ * Regional
‘,@: Open Innovation
(Collaborative projects, technological challenges, etc.)
- 1
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2. Exploiting intelligence: main steps towards Industry 4.0 digital
Innovation
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OPEN INNOVATION — A CONTINUOUS PROCESS

Public funding and private finance

Annual RD&I Pe;‘gg;gl?f[) e
planning and :

) review and
roadmapping funding check Strateg:c Pos:t:onmg Leverage networks Data driven innovation

el e Build innovation eco-system & projects

big-data driven
Intelligence

Innovation & market Stakeholder & Funding and finance
trends innovation eco-systems opportunities

((i,') Intelligence tools and networks
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3. Strategic Positioning: The trends in manufacturing industries digital innovation
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________________________________________________

Use available strategy documents to
understand main trends and opportunities

Strategic Positioning

o ———— - ——
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Start with the problem, not the technology
Digital technology is just an enabler. Nobody should try to digitalize for the sake of
digitalizing. It’s just a tool kit that will help you achieve your objectives susCHeM

for Sustainable Chemistry

Analyze trends

Public data is available to be analyzed and capture key trends of importance for your
positioning. Patent data, scientific articles and publicly funded projects provide
direction. Moreover, strategy and vision papers are regularly published that can help

. . . Strategic
understand main directions. ek ekt ol
and Research
Create a long-term strategy. Agenda
What do you expect the market or operational environment to look like in five years’ Okt heries:

time, and what’s the journey your business is going to go on as a result? Industry can
be disrupted very quickly; you need only look at what’s happened to the world of retail
over the past decade for evidence of that.

Think holistically.
Don’t just focus on individual processes, consider how to improve the whole, rather

than a small, isolated area. ﬁ’r’iii@
INNOVATION. GRANTED! " pno




Trends for Digital Transformation of Manufacturing industries

Which are the trends for in digitalization of manufacturing industries, and where the research will focus in the
coming years? Apart from the short-term market demands, research will be driven by main societal impacts, which
drive public funding, regulations, and citizens attention:

Circular Economy and
Resource Efficiency

Study realized by PNO for the realization of the SIRA (Strategic innovation research Agenda) of the European
Manufacturing Industry:

Laboratory 4.0 — Digital R&D

Cognitive Plants: (Real-time) Process Simulation, Monitoring, Control and Optimisation
Advanced (big-) Data Analytics and Artificial Intelligence

Predictive Maintenance

Digital Support of Operators and Human-process Interfaces

Data Sharing Platforms and Data Security

Coordination and Management of Connected Processes at Different Levels

NSO WNR
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Trends for Digital Transformation of Manufacturing industries

Digitalization is
involving the full value
chain:

— Management of
feedstock supply

Big data-driven raw material
analytics to optimize
feedstock costs, flexibilisation
in feedstock (including waste,
biomass and CO;)

R&D/
Laboratory 4.0

(
Machine-learning and artificial I
intelligence-driven research, |
advanced materialsand |
formulation simulation, digital
process development, digital I
twins, laboratory automation |

and high throughputscreening | \

“ Cognitive \

- o o o o o oy,

"

plants

PAT-based real-time model
predictive control and process
optimisation based on physical
properties models enhanced by
advanced data analytics/Al

7/

- e - - - - - . -

Supply chain
integration

Production data sharing
with suppliers/real-time
supply tracking, digital
tools enabling more
efficient procurement

New forms for
collaboration
& co-creation

Platforms for exchanging

R&D data, platforms to collaborate
and for data exchange, co-creation
within the sector and beyond

Process

analytics (PAT)

Advanced sensing and process-
analytical technology for tighter
closed-loop process monitoring
and control, at reasonable cost
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Cognitive Plants: Process Simulation, Monitoring, and Optimisation

Operations need to understand process problems in a quick way to achieve operational excellence in complex
processes:

1) Process Modelling/Process Simulation/Model Predictive Control Context: develop and integrate Al based models to
enable ‘auto-adaptive’ processes in real-time. Ensure that data are highly reliable, therefore data generation (e.g. by
sensors), data robustness, data quality, and data access need to be improved widely;

2) Environmental performance optimization with resource and energy efficiency: Real-time monitoring and
optimization methods and indicators for resource efficiency with environmental implications, integrating LCA
parameters in monitoring.

’ 3) Digital Twins/Digital Process Development/Plant Engineering: \
Developing digital twins for digital engineering and plant operation
management in an integrated way along the whole life cycle of a plant,
covering product and process development, plant engineering,
procurement, plant construction, commissioning, later operation, as well as
plant flexibility, extensions and reuse for next generation and new products;

|
|
!
|
!
|
]

fi‘i\
INNOVATION. GRANTED! PNO

—

—



INNOVATION. GRANTED! »;,-ﬂ\'\\\\\

PNO

4. Leveraging networks and data-driven innovation: Who is doing
what in the European innovation eco-system?
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Leverage networks: Build a Collaboration Ecosystem

Select the right partners.

An innovative technology partner can help bring the agility your business
needs, it can help prove the value of something quicker, can suggest
alternative ways of working, can support new funding models and can even
help share risk. All these factors are swiftly becoming business-critical.

Learn from others.

There’s a tremendous amount of knowledge out there, supported by
reference material and case studies. Build yourself a network to understand
who has done it before, learn from their mistakes, and — if possible — work
collaboratively and share ideas.

Innovate through strategic partnerships.

You don’t need to possess all the skills, and you can focus on your core
competencies instead of trying to learn everything from scratch. Benefits are
generated for all the businesses involved. It’s almost as if you are operating
as an ecosystem, an environment that is beneficial for everyone.

________________________________________________

Map your innovation eco-system:
example on Digital Twins

—_—————

THALES SIX GTS FRANCE SAS

LE PER AZIONI BONFIGLIOLI RIDUTTORI SPA
BARCELONA SUPERCOMPUTING CENTER - CENTRO 1
NACIONAL DE SUPERCOMPUTACION

ETXE-TAR, SA

ISTITU AZIONALE DI FISICA NUCLEARE (I.N.F.N.)

ENS AKTIENGESELLSCHAFT-QESTERREICH
A-CONSORZIOINTERUNIVERSIFARIO
GIGANT ITALIA SRL

SCUOLA UNIVERSITARIA PROFESSIONALE

SVIZZERA ITALIANA (SUPSI,
FRAUNHOFER GESELLSCHAFT ZUR FOERDERUNG DER ¢ ‘
EV.

ANGEWANDTEN WISSENSCHAFT SZAMITASTECHNIKAI ES AUTOMATIZALAS| KUTATO

INTEZET

2 ATOS INFORMATION YECHNQb%(}‘(%)—EDRL
. C N

CLESGO GMBH
THE UNIVERSITY OF NOTTINGHAM NINGBO.

NXTCONTROL:GMBH

UNIVERSITATEA LUCIAN BLAGA DIN SIBIU STICHTISG EGHNOLOGY TRANSFER SYSTEMS =SB

CONSENSES GMBH

CIAOTELH AR AARHUS UNIVERSITET

“Up to 30% of all expenditure in R&D is
wasted on redeveloping existing inventions”
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Digital innovation in machinery — Digital Twins

There are > 89 projects on manufacturing and digital twins. Norway is the most active country, with SINTEF one of
the most active research centers:

Organizations with more than 2 projects Projects per Country
2.5
2
1.5
1
0.5
0 > > (=) OsS<>zZ20w Y U <
< =2 — [e= < L x 0O =
® & & S S < = $2E3s093kx<z32
& N ) & = 4 O n O w D I S < <
K S S S x = o — m &= g S
& & S <& o x & Zn2Z2Z=E8vFrzz
ég: xa Q > W N <20 35 =n ww O
& < © ) = T a w O T x
L & = = =
< 7 = =

Example of interesting project: Umbra Reality Capture (Finland): Entire world will be modelled as a three-dimensional
digital twin. First step is to 3D scan the world into digital model through laser scanning and photographic 3D reconstruction.
In this project we research methods for turning the scanned data into an efficient cloud-based 3D model and database.
Machine learning methods are researched for improving the quality of the scanned data.

2
'fii\
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Digital Twins & Manufacturing: Mapping the eco-system

Digital Twins/Digital Process Development/Plant Engineering: Developing digital twins for digital engineering and plant operation
management in an integrated way along the whole life cycle of a plant, covering product and process development, plant engineering,

procurement, plant construction, commissioning, later operation, as well as plant flexibility, extensions and reuse for next generation
and new products;

DIGITAL TWINS AND MANUFACTURING

Network groph TOTAL PROJECTS: 20

Digital Twins and manufacturing

TOTAL ORGANIZATIONS: 126 Labels  ALL % View = ORGANIZATION .4 Layout  COst - BACK EXPORT
FILTERS v DOMINA SRL
PROJECTS
Sty Digital twins bringing agility and
ANY -

innovation to manufacturing SMEs, by
empowering a network of DIHs with an
integrated digital platform that enables
Manufacturing as a Service (MaaS)

Type & min. collab. (o items selected)Vv

[J @ Higher or secondary education

LJ Not available

@ other

..... oo ind S

| @ Private for-profit entity

| @ Research organization

o=
e O O =S
3

ORGANIZATIONS SELECTED (126) v D |ffe re nt CI u Ste rs Of
-  3DMEDLAB @ g
= collaboration
@ -~ AARHUSUNIVERSITET (2]
ffii\\
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Digital Twins & Manufacturing: Zoom-in and analyse

TOTAL PROJECTS: 20
Network gruph TOTAL ORGANIZATIONS: 126 Labels

ALL - View ORGANIZATION - Layout COSE EXPORT

»

ORGANIZATIONS SELECTED (110)

<

A RAUNHOFER GESELLSCHAFT ZUR
- THALES SIX GTS FRAN ;2z:EDSZZ::EFI:EERVANGEWANDTEN
@ - 3DMEDLAB () ! PROJECTS
ASTER - SOCIETA CONSORTILE PER AZIONI BONFIGLIOLI RIDSJJORI SPA
@ -~ AARHUS UNIVERSITET [+

— BARCELONA SUPERCOMPUTING CENTER - CENTRO
NACIONAL DE SUPERCOMPUTAQ‘Q& —

Distributed Digital Twins for industrial

SMEs: a big-data platform
@ - ADDITIVE INDUSTRIES BV

 ETETAR.SA

Q, ISTITU JAZIONALE DI FISICA NUCLEARE (I.N.F.N.)
SefEns ixﬁmsaenmk@rznam

Digital twins bringing agility and
innovation to manufacturing SMEs, by

empowering a network of DIHs with an
integrated digital platform that enabley
Manufacturing as a Service (MaaS)

ANT ITALIA SRL

H OW to CO nta Ct? ! - : » = . ” l' o 0&__\_ — SCUOLA UNIVERSITAQIA PROFESSIONALE

= SVIZZERA ITALIANA (SUPSI)

SZAMITASTECHNIKAI ES AUTOMATIZALASH KI)TAT@
INTEZET -

Coordinatore

o CIAOTECH srl

Indirizzo Tipo di attivita Contributo UE
Via Palestrina 25 Private for-profjt entities €303 275
00189 Roma (excluding Higler or

1 Hitalia Secondary Edycation

Establishment$)

Analyse what
they do

Sito web 4 Contatta I'orgar§zzazione (4

Partecipanti (35)

| Fraunhofer
Espandi tutto
o  FRAUNHOFER GESELLSCHAFT ZUR FOERDERUNG DER  Conributo UE S p i d e r i n t h e We b !
ANGEWANDTEN FORSCHUNG E.V.

Classifica in ordine alfabetico ¢ Classifica per Contributo UE ¢

€ 569 677,50
W Germania
Indirizzo Tipo di attivita
Hansastrasse 27C Research Organisations
80686 Munchen
Sito web 4 Contatta I'organizzazione £

A
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Digital Twins & Manufacturing:
Get inspired!

FUNDING COUNTRY n n °

= . +
Much more inspiration: 89 projects with G | Ao [[ o | [ X
. o a Beigiur o
126 unique European organisations ° |-
- ° Change2Twin - Create and Harvest Offerings to support Manufacturing SMESs to become -
Digital Twin Champions v
SUBIEC(D * & n - = Start date o1-04-2 Funding country: £
o - e it i 7 NSRNN compiies i urope ha
o -
Multiple topics to investigate further e.g. | i o S
HighYVolume Composites Manufacturing Cell with Digital Twinning Capability $

< n - &= Start dateoi-os-2013  Funding counltry.

Design theories and methods
Artificial intelligence

sites MERUISEINNG C<U with DIgRtEl Meinning Capability
1S and i5 figured to facilitate 1 arch into gact

© 00 0O
*

the mantfactusing r 3 ' igital SR capturing th
ing g This will facilitate future p developments

Cryptography i
Instruments, sensors and detectors S < e S oL o o e b 25 .
Optical technologies for productrion £ e
B BP ana & 13 soiution with an augmented Mgl 1WAl concept cal ’ |
ok 4~ reEe ss model called * MBAUMSEINIAG o5 2 Scrvice !
. e ¥ R
o \\~~ L :r‘v{a;-;hr'é:‘m;n»l; Siskis ,,,
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5. Exploiting EU funding: improve your ROl on R&D — an example
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DIGITbrain — Digital twins bringing agility and innovation to manufacturing SMEs, by
empowering a network of DIHs with an integrated digital platform that enables
Manufacturing as a Service (MaaS)

Funding programme: H2020 - DT-ICT-03-2020
Budget / Funding: €9,392,812.09 / €8,340,511.48
Duration: 42 months (July 2020 — December 2023)

Main partners (name and industry):

- Ciaotech — PNO (Coordination)

- Fraunhofer (Digital twins)

- ATOS Germany (Al, DT orchestrator)

- DFKI (Artificial Intelligence)

- ITAINNOVA, Innomine, Irish Manufacturing
Research, DIGIT, SMAC, START 4.0 (Digital
innovation hubs)

- SUPSI (marketplace exploitation)

- SZTAKI (models and algorithms)

The main innovation is edge-, cloud- and HPC-based
modelling, simulation, optimization, analytics, and
machine learning tools to extend the Digital Twin concept
with memorizing capacity to support the full lifecycle of
industrial products.

The expected benefits for the manufacturing industry
(energy efficiency, cost reduction, etc.):

= To enable customized industrial products and to
facilitate cost-effective distributed and localized
production for manufacturing SMEs.

= Possibility to offer their products as a service
(optimal operation and workload)

Expected results: DIGITbrain Marketplace implementing the concept of Manufacturing as a Service, validated
through three waves of experiments (both from project partners and open calls).
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The DIGITbrain consortium

/ﬂm = Fraunhofﬁll; Cle‘)go l&é‘ﬁ&?@% . @ SZTAKI .KI g At‘gs [MX)senses A{ N G |
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Unwersutg of
Nottlngham
UK | CHINA | MALAYSIA

ITAINNOVA I oY

~enide sT=m

MASTERING EXCELLENCE

‘ innomine
P

Experiment partners
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(»< ) montimage
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r J Tampere University N> T ¥ -
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Network of DIHs
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1.

2.

3.

4.

S.

DIGITbrain objectives

To implement the Digital Brain concept

« To configure and orchestrate data, models, algorithms,
and resources

To develop MaaS business model
» To be implemented by the DIHs

To augment the capabilities of the CloudiFacturing
Marketplace

* Integrating Digital Brain concept and MaasS business
model

To conduct three waves of experiments

» To validate the project results: 1 internal, and 2 Open Calls

To evangelise the manufacturing community

» On the benefits and impact of MaaS — DIHs involvement

Coordinating (NP Cvniores

Level

Engineering Production Distribution Sensors

Madelling (Co-)Simulation Optimization Analytics

Cloudi
Factuggﬁ

—

fi \
PNO |
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DIGITbrain timeline: opportunities to participate

Open Call

1 Open Call 1
| Wavelperiments  Wave2Experiments  Wave3 Experiments

Advanced Technical and Business Support

Continuous implementation, integration, and validation

< < < < < < < < < < < < < < <
o = =) =) = = = N N N W W W W &
= ® o) O N u 00 = 5 ~ o W o) © R

December
2023

&
fiﬁii@
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DIGITbrain Open Calls https://digitbrain.eu

« 2 Open Calls

« Number of experiments: 14 (7 per Open Call)
« Budget: 1 400 000 € (=100K€ per experiment)

« Who can participate?

« End users (manufacturing companies — SMEs and mid-caps)
« Independent Software Vendors (ISV) — SMEs and mid-caps

« Engineering consultants — SMEs and mid-caps

« Research organisations
 High-Performance Computing (HPCs)
« Digital Innovation Hubs

. : Open Call (OC) Launch Execution
* Open Calls timeline
OC1 March 2021 | September 2021 — August 2022
0C2 March 2022 | September 2022 — August 2023

W

2

-ffii\\
INNOVATION. GRANTED! pno |


https://digitbrain.eu/

CONTACTS

some examples of multinational clients for
which PNO delivered technology and
innovation intelligence

~. FAMECCANICA

Non stop innovation

Procter & Gamble
NALco Water MARS
An Ecolab Company pEtcare

E WssTP

Sustainable Process Industry through
Resource and Energy Efficiency The European Water Platform

Mr. RON WEERDMEESTER
PNO GROUP INNOVATION LEAD

Turning intelligence into (Open) Innovation
MOBILE: +39 349 571 35 491

E-MAIL: ron.weerdmeester@pnoconsultants.com

Mr. ANTONIO ORTIZ

PNO SPAIN
DIGITBRAIN coordinator
MOBILE: +(+34) 667 054 796

E-MAIL: antonio.ortiz@pnoconsultants.com
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