from knowledge
production to
science-based
INnNovation

INSTITUTE FORSYSTEMS

AND COMPUTER ENGINEERING,
TECHNOLOGY AND SCIENCE

INESCTEC




0 Strengthening the ties between
Academia and Society
Mission

Academia INESC TEC 0
Foster Pervasive Intelligence
CIT |
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To be arelevant international player in
Science & Technology
in the domains of Computer Science,

Industry and Innovation, Networked
Intelligent Systems, and Power & Energy

Contribute to the competitiveness and EXCELENTE

internationalisation of Portuguese
companies and institutions
Fundagio para a Ciéncia e aTecnologla Centro Interface
Excel |n research HINITIIO B G LS RS RECOGNISED BY THE MINISTRY OF ECONOMY
To be socially relevant

To be internationally influential
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0 Putting pervasive intelligence
to work

Research

Clusters - Science push

Clusters of research centres build a
multidisciplinary environment to
optimize resources and maximise
synergies

272 NETWORKED

o 1% INTELLIGENT SYSTEMS

INDUSTRY oo | COMPUTER
AND INNOVATION SCIENCE

iz

Innovation

TEC4 - Market pull

Strategy driven platforms addressing and
impacting great societal challenges and
market needs

TEC4 — TEC4 — TEC4

— SEA ~——— MEDIA —— AGRO-FOOD
TEC4 TEC4 TEC4

—— INDUSTRY — ENERGY —— HEALTH



i e INESC TEC is international
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339 PhDs

102 R&D Employees

432 Grant Holders

PEOPLE ARE OUR GREATEST VALUE:

SCALE,DENSITY AND CRITICAL MASS

EMPLOYEES

ACADEMICSTAFF

GRANTHOLDERS AND
TRAINEES

AFFILIATED
RESEARCHERS

115

140
182

208

211
164

425
472
432

59

64
70

.................
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Spinoffs are the ultimate stage
of former successful research

Scientific output
(2018)

Valorisation of
intellectual property

»
»

303 Papers in international indexed journals (71% Q1)
438 Papers in international indexed conference proceedings
40 PhD theses finalized (187 PhD theses on-going)

12 EPO patent applications in 2018 (number 1 in Portugal)
3 US, 2 JP and 1 KR patents granted (2018)
39 patents filed in the last 10 years

Pre-incubation and
launching of spin-offs

L o

Building the STI
eco-system

»

»

. _ e /-ﬁ-\
19 INESC TEC spin-offs | TP SafeCloud
technologies
16 active
6 cauity Q wesenss 2
4 exits MITMYNID o -
6 no equity
3 closed ubir!der iIHandU

Launching 8 CoLABs (ForestWISE (leadership), Vines&Wines, VORTEX,
Blue Economy, etc.) and participation in 8 Clusters of Competitiveness




A talent incubator

More than 200 profissionals
transfered to the market per year
(around 18 countries)
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2018

2017

2016

143
202
196
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— USE CASES FOCUS —

Pilot solutions

Solutions barely existing
as products in the
market — Mainly
showcases or laboratory
solutions in
development

Pilot full plant /
Precursor

Mid-term Industry 4.0
use cases are driven
mainly by technology;
Pilot solutions in the
scale of full plant will be
developed

Broad adoption of
standard solutions

The penetration of the
market with isolated
solutions will lead to an
interconnection of many
solutions via existing
connectivity channels -
A gradual replacement
of most machinery will
begin

From Transformation Systems X.0 to Transformation Systems 4.0
Industry 4.0 will have about 10-15 years to reach maturity

Transition to "True
Industry 4.0"

Along the lifecycle of
most production
machinery the transition
to true Industry 4.0 will
start to be more
comprehensive once most
machinery and employees
are Industry 4.0 ready and
the connectivity
infrastructure has been
adapted to the new needs
and standards

Source: Roland Berger,
2017



Digitalization Processes

Value Chains
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Data Driven Organizations

w > > —\
“ Business Intelligence Machine Learning

Sensors

Documents
Images




DESENHAR
ORGANIZAGAO
40
N
4

Design an 14.0 Organization

i :MAO :
AVALIAR PLANEAR
MATURIDADE I4 lo lHPI.!HlNTAclo
ia.0 a0
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4.
OPERACIONALIZAR
ia.0
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Interaction and
Co-creation
with the client

Innovation and
Technology

Opportunities

Maturity Level

Networks and ¢ Business

Information
Supply 4
Chains ' ) Systems

Advanced Manufacturing
Technologies

Best Practices

Operations, Business
Logistics and , ! . Intelligence
Process and Analytics

Robotics and
Intelligent
Systems




QO
L
-
Q
(72
L
=

Innovation cycle and its main activities

Roadmap / Knowledge valorization / Impact

VISION — INNOVATION — RESEARCH
STRATEGY CHALLENGES NEEDS

4

NEW SOLUTIONS
(Development,
- tech. transfer and f—
integration)

EXPLOITATION RESEARCH

RESULTS

(Results and

Impact) (Knowledge)

INDUSTRY RESEARCH PUBLIC
(Companies) ORG. AUTHORITIES
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Innovation cycle and its main activities
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Roadmap / Knowledge valorization / Impact

VISION 1 ~ RESEARCH
STRATEGY HALLENGES w

R i
EXPLOITATIC sevelopment, RESEARCH

SIMTE
= tech. transfer and e RE &)
e Ry

(Results and
Impact)

INDUSTRY RESEARCH PUBLIC
(Companies) ORG. AUTHORITIES

LTIVITIES

RESEARCH

12
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IMan Norte Hub (DIH) | Stakeholders

MAN

-

iMan Norte Hub Coordination:

PRODU T:ECH

INESC

ETFERILOGIA

&

centro tecnoldgico
do calgado de portugal

citeve "
(',', XTI TECHNOL0GY Q/ catim

CTCOR

~

/

Competence Centers

R&D Organizations
Technological centers

Labs,
Demonstrators
and Experimental Facilities

&

=
b=

Industrial Ecosystem

Manufacturing companies
Industrial Associations
Clusters

Production Technology
Suppliers

Cyber-physical systems and robotics
solutions providers

i

&

Regional, National and
European Platforms, Agencies
and Authorities

\bydl

Start-ups Ecosystem /
anll

Incubators
Science and Technology Parks

Education &
Training Ecosystem

i

Universities
Business Schools
Training Centers

- The iMan Norte Hub has received funding from the European Union’s Horizon 2020 research and innovation programme.

NORTE]
HUB



The Challenge of Education and Training

K INESC

INDUSTRY

&
MARKET

ACADEMIA
&
RESEARCH

/

Source: MANUFUTURE VISION 2030
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Q INNOVATION
LAB

Disseminate the state-of-the-art
In advanced production
technologies by demonstrating
results from research,
experimentation and advanced
training.

INESCTEC
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The importance of understanding the Tl &
potential of technology

Know and Understand the Challenge of
Digital Transformation Technologies

11 Modules

Objectives:

[

“ To make known the themes involved

“ Understanding the potential and implications of
adopting each of the technologies

¢ Examples and Use Cases
“ Experiencing technologies in key applications
Schedule:

¢ 2 modules per week in different days

INESCTEC



The Challenge of Funding and Financing

18D Fundamental 1&D Aplicado DT/Prot.Dem/LP
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Sl Empresas - [&DT / Mobilizadores
I I
I Demonstradores 5] Emp. - Qualificacio
I © 'nterracionalizacio
Internacionalizacao de 1&D
: l
Research & Innovation projects |
Innovation projects
I SME Instrument
I FastTrack to Innovation
Eureka / Eurostars Il

Linha de Financiamento BEI
TRLZ2-8

-
I
I
I
I
I
I
I

17

Fonte: Agéncia Nacional de Inovagéo



The Challenge of Funding and Financing: PT2020

Q
L
5 Incentive Systems for Project Typologies Contract
(77) companies (Areas)
% Companies — R&TD Consortium/Individual
Pilots and Demonstrators Consortium/Individual
Large scale mobilizing projects Consortium
Research and
Technological R&TD Teams in enterprises Consortium/Individual
Development
(R&TD) Protection of intellectual and industrial property Consortium/Individual
R&TD Internationalisation Consortium/Individual
R&TD Voucher Individual

Productive innovation for non-PME’s

Entrepreneurship and Productive innovation for PME’s

Business Innovation Qualified and creative Entrepreneurship
Entrepreneurship Voucher
Internationalisation of SMEs

Quallflcatl_on z_;md Qualification of SMEs
Internationalisation of
SMEs Internationalisation and Innovation

Vouchers




WORK DONE IN THE PAST (aligning EU and NR)
EXAMPLE 1

5= % PP Pilot Plant [if | ==
L»*“‘".i“’, Shoe Sector F==— w
&7 Vigevano — ltaly e

Funded by National Funds

Cross Fertilization
Metalworking Sector (Company)
Demonstrator

Porto — Portugal

Funded with Structural Funds [##*=
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SEars

Development o a Highly
Flexible Logistic System for
Customized Products




0 INESC TEC Funding Model:
1€ FCT strategic funding = 6€
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Diversification

( 2\

an d \ 409 Projects

sustainability 18M Funding

27% of project funding
from international sources

® National Competitive
Funding

® European Competitive

Funding The only Portuguese R&D

institution developing projects in
each and every societal challenge
as defined for the Horizon Europe
® FCT Strategic Funding Research Programme

® R&D and Consulting
services




0 25+ years partnering with technology
vendors and lead users in the shoe sector

.
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SABE

Balancing/Scheduling .
" Support System SIBAP HSSF
IS Production Lines High Speed
b} SIMULOG Balancing Shoe Factory FOOTURE 4.0
Ke) Simulation and
=1 SAPIR  operation =™ FASCOM
_ 3 1y Support BN — Fashion Roadmap of the
g L ‘ = ‘ System to the - = . Cognizant footvx{egr sector for
o FACAP FATEC Integrated . A Manufacturig the digital economy
= ShoeFactory | High Tecnology Planning for AG ILPLAN ADIRA
© of the Future for Shoe Shoe Agile System for ShoelD Internal
- Prodution Network RFID Logistics

Networks Planning 0gIs

CEC-made-shoe

%) EUROShoe Custom, Environment, Fit4U BEInCPPS

o Tools for the extended and Comfort made shoe Framework of Integrated  cyper Physical Production —

QL user oriented shoe Technologies for User Systems, integrate a Future

o enterprise CICLOP Centred Products Internet based machine- ol

Q Computerised and factory-cloud service platform §| ="

< Integrated Closing Operations

g = )

) .

© Patented Simulation :l(oErﬁJgP;?nts.

S 1994 2017 Pigment Lithuania

£ -240 M € exports -2.000 M € exports Fumiture - Russia

e . . productionline  ~,ech Rep.
- 80% of production - 95% of production

- 75 + million pairs



;,_g O A leading country in renewable

§ Integration — smart grids

= D o
Forecasing, reserve nportugal

5000

management, stability & _ (7th in Europe)

. studies
3000- /. ‘
/ \
2000-; / \
/ \
/
Z \\
\ -
Pilot for a Smart City: Evora— \\ World record: over 4 days with
33,000 consumers using Smart ¥ elelctnc!ty out of hydro, wind,
Grid technology solar, biomass

Portuguese Technology on
advanced EMS/DMS tools
(EFACEC), Smart Metering .
and Smart Grids solutions Wind power

forecasting
services

75% of the wind
power forecasts
in Portugal

Provides short-term

forecasts up to 72 hours

ahead, 4 times per day 2016 Feb - renewables enough to feed all
the country load and export during 106 h

120 1302 102 15




2 0 From the physics lab to international

-

Q markets

(72
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E Photonics research First fiber Bragg grating fabricated INESC TEC spin-off in fiber

started - 1985 in Portugal - 1994 optic sensing - 2004

- ol 105t - o
:22 SRATING-] !M‘
)

Siemens
Acquisition by Multinational FiberSensing Airbus
HBM - 2014 SRl R asa A Thales
]Hﬂglhg \g 1t to measurement Porsche

Hundreds of HEM

UNITED STATES Fiersensidy "
FBG sensors to UNITED KINGDOM Bri g g g
operate at HEEL to measurement -
cryogenic PORTUGAL
temperatures CHINA

(up to 10 K)
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INESC TEC T +351 222 094 000
R DR. ROBERTO FRIAS F +351 222 094 050
4200-465 PORTO info@inesctec.pt
PORTUGAL www.inesctec.pt
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