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SZTAKI & John von Neumann University
Global Al trends

Hungarian Artificial Intelligence Coalition & Hungary’s Artificial Intelligence Strategy & Industry
4.0

Al powered Learning/Pilot Factory concept
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 Activities & services - knowledge transformation
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SZTAKI - In a nutshell

B Some facts

N

A\

\|

A\l

IF‘AC

Established in 1964

EU CoE in IT, Computer Science and
Control, 2001

Virtual Inst. on Product. and Business
Management (PBM)

Fraunhofer Project C. for Prod. Manag.
and Informatics, Fraunhofer PMI, 2010

EU CoE in Production Informatics and
Control, 2017 (EPIC)

Common legal entity: EPIC InnoLabs Ltd,
2018

45 FP7 projects, 14 H2020 projects,
ERC advanced grant, ...

4.0 National Techn. Platform, 2016
Large number of industrial partners

oceience EPTC

Traduction Infarmatics and Contro
M Basic research B Budget
Computer science 11 MEuros/year
_ Sys'fems-'and cgr;cro! theory ~30% basic funding
.Englr?eerlng ana business B Staff
intelligence
Machine perception and human- 250+ (FTE)
computer interaction ~100 with scientific degree
B Applied research and innovation 7 members of the
. . Hungarian Academy of
Vehicles and transportation systems :
Sciences
B Productioninformatics and logistics

9IEEE @®

‘ www.sztaki.hu 8

15 with DSc degree
70+ with PhD degree

~15 members in Hungarian
Academy of Engineering

4 members of CIRP
Monostori, L.; Vancza, J.;
Kadar, B.; Erdds, G.

Energy and sustainable
development

Security and surveillance

Networking systems and services,
distributed computing

tech

amacatec
DEUTSCHE AKADEMIE DER
TECHNIKWISSENSCHAFTEN
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SZTAKI, education activities - Universities
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B 'sChina Teking the Lead in AIZ X +

2 G O

3% Apps &% Proman 1.0 - EMIP...

8 sloanreview.mit.edu/article/is-china-taking-the-lead-in-ai/

B9 NeptunNetPE.OW.. @ KecskemétiEgyete.. 38 Sci-hub(do) & Library Genesiscikk... < Zsolt Janos Dr. Viha.. D Féjlok - SZTAKI Nex...

Topics Spotlight Magazine Webinars & Podcasts

MITSI?an

Management Review

FRONTIERS

Is China Taking the
Lead in Al?

International patent applications
by country

China China is investing heavily in Al, but assessments that it has
developed a technological edge over the United States are an
U.S. oversimplification.
Japan Jeffrey Ding, interviewed by Frieda Klotz - April 30, 2020 READING TIME: 8 MIN
@ susscriBE 7 BUY o SHARE
Germany

Republic of Korea

U.K.

Switzerland

2019

Image courtesy of Carolyn Ann Geason @Calonyril

> 029/036 In 2017, the Chinese government announced plans to “lead the world” in artificial

intelligence by 2030. The announcement has fed considerable uneasiness in the

United States and elsewhere about the scope of China’s aspirations and the

EXCELLENCE BT 1\
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EPIC new - Google...

Where New Al Research

Comes From

C
How many papers are published in each country

annually?

Global output of Al scientific papers

— China
u.s.
e |ndia
— K
- (Germany
Japan
e France
= (Canada

2000 '05 10

Source: China Al Development Report 2018, China Institute
for Science and Technology Policy at Tsinghua University T HBR|
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I8 A European approach to Artificiz X + [+] — X

&« C {Y & digital-strategy.eceeuropa.eufen/policies/european-approach-artificial-intelligence oY *0 ] @'n O &% » e H
P oApps &% Proman 1.0-EMIP. T NeptunNet PELOW.. @ Kecskeméti Egyste.. & Library Genesis cikk.. 4 Zsolt Janos Dr. Viha... D Fajlok - SZTAKI Mex... EPIC new - Google... m Boards | Trello a Machininglmprove... » Cther bookmarks Reading list

:| An official website of the European Union How do you know?

European Search
Commission

Shaping Europe’s digital future

Home Policies News Library Funding Calendar Consultations

Home > Policies > A European approach to Artificial intelligence

DigiBot

A European approaCh to ArtifICiaI inte"igence z Intelligence. | am a beta version and I'm still

learning. What do you want to find out?

The EU’s approach to artificial intelligence centres on excellence and trust, W s A s [eren i
aiming to boost research and industrial capacity and ensure fundamental rights. Al?

&, | have found 2 potential answers

Aresilient Europe fit for the Digital Decade is one where people and businesses benefit from ;
improvements in industry and day-to-day life generated by artificial intelligence (Al). For example, §, Hereis the most relevant one:

Al can help to treat diseases and minimise the environmental impact of farming.
The legislation will maintain proportionality

However, any Al-generated improvements need to be based on rules that safeguard the functioning and focus on Al systems that are high-risk,
of markets and the public sector, and people’s safety and fundamental rights. If Europe is to be % striking the right balance so there are flexible
internationally competitive, it must carry these values to the global stage, and facilitate innovation gt and future-proof rules that do not stifle

across the EU. innovation.

In line with this vision, the Commission published its Al package proposing new rules and actions
aiming to turn Europe into the global hub for trustworthy Al &5  I'hope | answered your question.

« Communication on Fostering a European Approach to Artificial Intelligence

« Coordinated Plan with Member States: 2021 update

« Proposal for a Regulation laying down harmonised rules on artificial intelligence (Artificial (ves thanks ) (Show next answer) CLet me rephrase) (Cancel)
Intelligence Act)

Ask a question B

Proposal for a Regulation laying
down harmonised rules on artificial °

Member States and the Commission are working together to stay at the forefront of Al through the
twin objectives of excellence and trust.

A European approach to excellence in Al intelligen... >

Fostering excellence in Al will strengthen Europe’s potential to compete globally.

-
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artificial intelligence . o
- AI coalition Fou nd ed |n ZO'I 8 AICOALITION ¥ ACCELERATORS Al ACADEMY ¥ NEWS&PRESS ¥ > Al CHALLENGE en /hu

! i

Raising awareness Developing the economy Implementing the Al strategy
Easy-to-understand Al developments via Integrating Al into business and government Policy consultation and facititating decision-
awareness raising, interactive exhibits and processes by building marketplaces and profiting making with Al strategy, impact assessments and

education programs. from EU-wide cooperations. project team work.



iba... [ F&
MISSION

The mission of the Al Coalition is to

propel Hungary to the European forefront in the area of Al strengthen the competitiveness of domestic enterprises
developments; through extensive dissemination and utilization Al-based use-
cases;
facilitate the participation of Hungarian start-ups and SMEs in make sure that the government, as a user of Al-powered
Al development activities in partnerships with large enterprises, solutions, should be actively engaged in developing the local Al
universities or international partners; ecosystem by systematically utilizing the national data asset
pool.
MEMBERS

Our organization is continuously expanding. Among our members are the cream of the
crop of the local business and research community as well as academia and
government.

member organizations experts working groups
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‘;'I;I'F" AF[TIFIEIAL INTELLIGENCE
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* Foundations of Al and ML * |nstitute for Computer Science
e Machine vision, perception and Control (SZTAKI, leader)

* Sensors, loT, telecommunications ® Rényi Institute of Mathematics
* Healthcare, medical applications * Technical University Budapest

* Natural language processing * EOtvos University Budapest g“'XSJéTR"IJJE,?T';L
* Privacy, Security * Semmelweis University & \MEDICINE
https://mi.nemzetilabor.hu/ of Medicine |
=1 ceveomionasas. * University of Szeged

University of Gy6r
Institute of Experimental
Medicine

. . SZECHENYI
Centre for Social Sciences EGYETEM

UNIVERSITY OF GYOR mmm

Special Service for
National Security
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Source: Photosearch.de

Source: Gozarian.com

. 4. industrial reVOIUtiop: 2016, Acatech Industrie 4.0 in a
1 F'fS} based on Cyber Physical Global CoCntext: Strategies for
mechanica . ; . ooperatin
loom First PLC: Modicon Sysiems with Interngtional éartners
1764 084 (acatech STUDY)
—965 New business models
4 3. industrial revolution: 16 % ,
o programmable NEE“'}’WK[I’?Q and
FORDs assembly controllers, gita 'Szag?;
ior.' belt, 1913 automation ¢
Lu .
a8 2. industrial revolution: Automation
<0 : 18 %
=5 assembly line,
85 division of labor, mags
§ g production Smart products
: — 20 %
1. industrial revolutioh: ;g’do /”C“O” optimisation
echanization of ° n=147
(textile-) industry
" . - Figure 1: Understanding of Industrie 4.0
End of 18th century 20th cent. 1970s today J ' J :
[Sauer, 2013, after acatech, April,
2013]
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Key themes for research and development needs in the context of Industrie 4.0

BPiATTFoRmNE

|||NDU5TR!E£4“TQ
Further development
Data-driven business of value creation Strategies for RESEARCH COUNCIL
madals and modifica- architectures sustainable business

tion of revenue management in digital

generation value networks
Sustainable valus L Value creation
iti i scenarios for Sustainability of smart
ation of producs and Industrie 4.0 contracts n value
services networks and DLT

Flexible, modular prod- Stla'_tegic planning and
uction systems and their design of In_tlustrlq 4.0
system architecturas solutions
3 A!'uﬁml Testing Industria
intelligence and EFLETIrisum 4.0 solutions
autonomy .|IHDU5THIE4.I|1 ,\ 2. New mathod
- LRI H A H N L E'“l' s
ST Key themes for and tools for
technological trends .
research and develop- Industrie 4.0 Engineeri
Sensor and . gineering
actuator systems ment needs in the Industrie 4.0
context of Industrie 4.0 solutions
Communication Operating
technology “-‘.___ Industrie 4.0 sodutions
Research and development needs for
successful implementation of Industrie 4.0
Socio-technical system Socio-political dialogue Design and producti
and work definition - B esignand production
criteria 4.0 Work and Sociaty PRpetuum GmbH, Munich
Picture credits SPONSORED BY THE
) PlargueDoctor - iStock (fitle); zapp2photo - Fotolia (p. 3);
Legal challenges in ‘ : i . . i .
. : ; ipopba - iStock (p. 14); PhonlamaiPhoto - iStock (p. 20); Federal Ministry
Urgency of training and - particular regarding : f Educati r t
skills development Fostering acceptance, data protection and data Alexander Limbzch - Adobe Stock (p. 24 * gndqlue?etaﬂ u aca ec
extending participation security Last updated NATIONAL ACADEMY OF
and transforming September 2019 SCIENCE AND ENGINEERING

mianagement cultures

Print
MEKL Druck GmbH & Co. KG, Ostbevern




4.2.1 Manufacturing and autonomous systems

- “Smart, personalised, environmentally conscious manufacturing”

Al process-driven smart manufacturing by small, medium-sized and large enterprises, based on new business
models, catering to individual requirements, with ervironmentally conscious manufacturing technologies.

’________________\

'Drganizing an innovation ecosystem;
Iintru|~::|u1*:ing new business models

| Basic and gpplied research projects need to be organised
land aligned to industry requirements centrally, and an

Optimising existing processes

Processes need to be optimised and their operational
efficiency needs to be improved with the help of Al; moreover,
manufacturing model projects need to be implemented,

t

Automated
administrative
procedures in

Hungarian

t

Energy networks
focused on
renewable sources
of energy

i

e

\nnovation ecosystem also needs to be organised [by the
NiTional Al LsBoratory, currently being established) Tn
arder to improve efficiencies and launch new processes
in manufacturing. Introduction of an Al maturity model
and its measurement across the entire range of
production. Growth exceeding that enabled by the organic
development of operational efficiency can only be achieved
by comprehensively redesigning manufacturing or by
constructing a new business model at the manufacturing
company concerned.

energy and resources used, as well as the availability of
tools and equipment.

Prioritised functions in the short term: regulating the
parameters of production processes, support for on-site
decisions; guality control with Al tools, online product
testing; layout and process simulation, factory optimisation;
predictive maintenance; high-precision indoor and outdoor
positioning systems using 3G and Al technology; robotic
control support using Al solutions; different applications
of artificial vision in manufacturing; creating an open [T
architecture for production; manufacturing in the city.

55

’________________\

(SME transformation projects
Prioritised functions in the medium term: Use of Al in I
6G networks and in manufacturing; after-sales product
tracking, Al-based data processing, estimating and
indication of servicing requirements; drone management in
industrial applications [model factory, model areal; critical
machine to machine [MZM] communication, automated
manzagement of the operation of multiple loT devices
and private communication devices in industry [model
areal; supplier chains, product tracking; optimisation of
manufacturing logistics; optimisation of energy manage-
ment; oybersecurity in manufacturing.

Frojects facilitating transition in parallel with earlier
goals need to be implemented for the SME sector - a key
component of the Hungarian economy — if manufacturing
\SMEs are also to remain competitive.

-— e - - - e - - - - e e e e e . .

INDUSTRY

Sectoral efficiency
development
® | ogistics

* Transport
* Energy

Manufacturing
Healthcare
Agriculture
Public Administration

Education,
competence
development
and societal
preparedness

Regulatory
and Ethical
Framework

Infrastructure
development

.ncentivising
uptake
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Figure 1 —Value chains being reconfigured from traditional industry to emerging industry

Basic Applied L, . Product
m
A ” | | |

o ; Adapted
Potential outsourcing Production

e e—

> Market

Emerging
industry

Source: European Cluster Observatory (2012) Emerging industries: report on the methodology for their classification and on

the most active, significant and relevant new emerging industrial sectors.

Source: European Cluster Observatory 2012
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- Advanced manufacturing Mg
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Strong support for / Circular economy and o
manufacturing ~=20 q production investments \
initiatives in EU International Association of Learning Factories ans generation 1

12th Conference on Learning Factories 2022 (CLF) BIEZIGII)
Abele, E.; Metternich, J.; Tisch, M.: Learning Factories Blza0{=

- Concepts, Guidelines, Best-Practice Examples, s
Book, Springer Nature, 2019, 474 p.
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Benchmark Learning / Pilot Factories

Test Labs / Competence Centers

Learning Factories Amsmrdanv 9 Berlin Lengyelorszag Fehéroros I.Nl 4.0 test'abs (>45 MOU) .:c : LN|4‘0 -

®
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~Belgium & 9 e Drane w Federal Ministry Mittelstand- @
©Q FESB : Lu‘guw ® for Economic Affairs Digital
. - Csehorszag and Energy '
© Department of Industrial Engineering Rarizs ¢ 99 o @ — - o
Szlovakia
) - Miir®hen 39 ()
© Department of Mechanical Engineering and ... Sideans % - o B [ ot | o
’ . Ausztri! ® old 2zl
9 Hochschule Reutlingen ESB Business School Frahtiior s o Magyarorszig Kisjend 0 .--‘ . L35 m & 0..' -
i ’ " e @
@ TU Wien Pilotfabrik Stlovenia . _ W= ([OFE3 5 ® y 4 @
Miléin 0Z4grab— | Romania SIS (e, ol | o .
T o Belgrad > Lif1] C L 4 @
©Q Prozesslernfabrik CiP Hlorcatoracay < [*Beorpart azicon " 17 °
‘ L Bukarest b 1
@ Institut fiir Werkzeugmaschinen und Fertigu... 9 S‘qajevé Srehial L] HOD ampc : = N ! - -
Monaco % @ _ ¥ sowenam toc 2
i Széfia vEiaanat o
@ LPS Lern- und Forschungsfabrik Olaszorszag Mortoegtd Cogun A A AL . E e w0 o v
3 odgoricag /. Koszove ri
© LEAD Factory Andora : Rt oy A s Bulgaria . m._.;, ® .
Barcglona ®Roma Eszak-Macedénia p " v
@ Lernfabrik fiir Schlanke Produktion (LSP), Te... smartFactory* gl OM RLE
Albania mant Deta g‘ FAU ®
Q Operational Excellence Laboratory, Universit... Tirrén-tenger s e * s
>Valencia Gordgorszag A - @ ‘_
@ FSRE Leaming Factory, University of Mostar,... ‘ Athén it 5 m o
ant e e ——
Aérva Q -
o . ® e - .
© FIM Learning Factory Faculty of Industrial M... A T % B oty .\ - ey
M) o » - . e B 0 WO

Production Infarmatics and Cantro

17 www.sztaki.hu E;E]E[ HLLET‘[::I][[:E E P I c k, = SZTAKl E LKH Egtsvezsrcl_hol‘r\laeqc(vjvork



Physical & virtual
benchmarks are available

physical machinin area, TW, phyical assmbly area, IFA,
TU Darmstadt Hannover

WWW
= M! S _._;

: itralgistics are—a, WPS-
Center, BMW ETA Factory, PTW, TU Darmstadt

/“'.'.. - . -

C . oo em——
scaled down robot in LF, Festo |
Didactic

Go-kart, wzl, Aachen

Integrated Drilling
Machine, Integrated

iFactory, IFF, Stuttgart and Festo |
Didactic

physical learning environment

.3 Leaming Factory, Bochum
8 Desk Set, IFF. Stuﬁgaﬁ slot car, imW, Vienna .o -—T Yy = & X - )
—-— t bt —
- % - 5. ; c
) ¢ - 3D-printer,
o ’ . ) (3}
g | & ® \é' " | Pilot Factory, Jl £ :
= ’ " ﬁ =& Vienna = -
R N (@)
Microcontroller, Festo \adl i : ; =
Didactic, MPS LF S - Pneumatic Cylinder, PTW, > i
Helicopter, IFA, Darmstadt < g virtual machining area, PTW, virtual Ieammg factory FBK TU
. - Hannover = — virtual robot Ieammg factory Festo l S Kaiserslautern
, & = 2 Didactic : i
° W Bottle Cap, LPS, ) 5 .
Single Acting Cylinder, Bochum 8 o
Festo Didactic MPS LF Give away, PTW, Darmstadt < : [)‘*
©
next to reality =
t
>

 virtual assembly area, IFA,

virtual Ieamlng factory (AFB) Festo I
Hannover

Didactic

virtual learning factory, McKinsey

scaled-down factory life-size factory environment
environment

www.sztaki.hu E;EJE[FLLENEE E P I c @ SZTAK' ELKH | Ezts\gzsrcl_holr\?;iivork

Production Infarmatics and Cantrol




19

own
research

internal
sources

- ————————

external
triggers

www.sztaki.hu

&

new

content /

results

e EP

¢

Production Infarmatics and Cant

education &
training

Learning / Pilot Factory general model

innovation transfer

. consulting, coaching,

wl

industry projects

business creation

| Eberhard Abele
Joachm Mettemich
Michael Tisch

i‘ ay

Learning
Factories

(oncepts, Guidelines,
Best-Practice Examples

\E Springer

Abele, E.;
Metternich, J.;
Tisch, M.:
Learning
Factories -
Concepts,
Guidelines, Best-
Practice
Examples, Book,
Springer Nature,
2019, 474 p.
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f 1. Physical Fearningy/Rilot Falctomny AU
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P 2. Regional use-cases, R b 8 W 7. Production consulting,
@ _Labs, trainings i g ‘ R Industry 4.0 maturity #%
i : education & \‘_) _____________ [ ] INDUSTRY
» S R 8. Collaborations,
! ot z R&D&I, start-up support '
! internal content / 1 g
: sofrees results =gy, ", consulting, coaching, g 9_ Learnlng Factory
: I y /' industry projects -
s Productlor_l  tggens T — regional & EU 2§22
i 1] emonStratIOnS 1 . o b - network ! el

5. Production, as IALF

B ) 10. Novel Busmess <\
service International Association of Learning Factories — Models (

12th Conference on Learning Factories 2022 (CLF) Learning
Abele, E.; Metternich, J.; Tisch, M.: Learning Factories E?FFQF'GS

- Concepts, Guidelines, Best-Practice Examples,
Book, Springer Nature, 2019, 474 p.
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