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About IMEKO 
International Measurement Confederation 

IMEKO is a non-governmental federation of 40 
Member Organizations individually concerned with the 
advancement of measurement technology. Its 
fundamental objectives are the promotion of  

- international interchange of scientific and technical 
information  

- in the field of measurement and instrumentation and  

- the enhancement of international co-operation among 
scientists and engineers from research and industry. 

 

Founded in  

1958 

Budapest 

Hungary 

 

Hungary is 
hosting the 
secretariat 



About IMEKO 
International Measurement Confederation 



• TC1 Education and Training in 
Measurement and Instrumentation 
(established in: 1967) 

• TC2 Photonics (established in 
1962) 

• TC3 Measurement of Force, 
Mass and Torque (1967-1998: 
Measurement of Force and Mass) 

• TC4 Measurement of Electrical 
Quantities (established in 1984) 

• TC5 Hardness Measurement 
(established in 1973) 

• TC6 Vocabulary Committee 
(activity suspended) 

• TC7 Measurement Science 
(1975-1993: Measurement Theory) 

• TC8 Traceability in Metrology 
(established in 1972) 

• TC9 Flow Measurement 
(established in 1976) 

• TC10 Technical Diagnostics 
(established in 1976) 

• TC11 Metrological 
Infrastructures (1976-1994: 
Metrological Requirements for 
Developing Countries) 

• TC12 Temperature and Thermal 
Measurements (established in 
1979) 

• TC13 Measurements in Biology 
and Medicine (established in 1980) 

• TC14 Measurement of 
Geometrical Quantities 
(established in 1980) 

• TC15 Experimental Mechanics 
(established in 1984) 

• TC16 Pressure and Vacuum 
Measurement (established in 1986) 

• TC17 Measurement in Robotics 
(established in 1987) 

• TC18 Measurement of Human 
Functions (established in 1998) 

• TC19 Environmental 
Measurements (established in 
1999) 

• TC20 Measurements of Energy 
and Related Quantities (1999 - 
2010: Measurement Techniques for 
the Construction Industry, 2010 - 
2015: Energy Measurement) 

• TC21 Mathematical Tools for 
Measurements (established in 
2004) 

• TC22 Vibration Measurement 
(established in 2005) 

• TC23 Metrology in Food and 
Nutrition (established in 2006) 

• TC24 Chemical Measurements 
(established in 2008) 

About IMEKO 
International Measurement Confederation 
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Organisers & Sponsors 

 



• Established in 1964 

• EU Centre of Excellence 
in IT, Computer Science 
and Control 

• Basic and applied research 

• Contract-based R&Đ&I 
activity mainly on complex 
systems, turnkey realizations 

• Transferring up-to-date 
results to industry and 
universities 

• Basic research 

– Computer science  

– Systems- and control theory 

– Engineering and business intelligence 

– Machine perception and human-
computer interaction 

• Applied research and  innovation 

– Vehicles and transportation systems  

– Production informatics and logistics 

– Energy and sustainable development 

– Security and surveillance 

– Networking systems and services, 
distributed computing 
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Institute for Computer Science and Control 
The organizer Institute 



Key figures 

• Budget 

– ~10 MEuros/year 

– ~30% basic funding 

• Staff 

– 220 

• International reputation 

– CIRP 

– IFAC 

– IEEE 

– IMEKO 

– acatech 

– KVAB 

– 45 EU VII projects 

– 12 H2020 projects 

• Basic research 

– Computer science  

– Systems- and control theory 

– Engineering and business intelligence 

– Machine perception and human-
computer interaction 

• Applied research and  innovation 

– Vehicles and transportation systems  

– Production informatics and logistics 

– Energy and sustainable development 

– Security and surveillance 

– Networking systems and services, 
distributed computing 

 

 

Teaming Club meeting, Koper  10 

Institute for Computer Science and Control 
The organizer Institute 

1/06/2017 



Laboratory on Engineering and Management Intelligence (EMI) 
R&D&I areas 

– Operation Research  

– Modelling, prediction, control and optimization of 

technical and business processes 

– Simulation of large technical and business systems, 

Digital Factories 

– Virtual enterprises and production networks 

– Technological process planning 

– Production planning and scheduling 

– Advanced robotics and mechanisms 

– Sustainable, smart energy systems 

– Production and logistics, Product service systems 

Staff 

– ~45 including researchers, engineers, PhD and 

MSc students and administration 

• 40% with PhD 

https://www.sztaki.hu/en/science/departments/emi  

https://www.sztaki.hu/en/science/departments/emi
https://www.sztaki.hu/en/science/departments/emi


Research competences 

•Discrete optimization 

•Scheduling theory 

•Planning theory 

–Process planning 

–Production planning 

–Supply planning, cooperative 
planning 

•Robotics and mechanisms 

 

•Machine learning 

–Statistical machine learning, 
time-series 

– Intelligent process analysis by 
sub-symbolic methods 

•Discrete-event simulation 

•Computer-aided 
engineering 

–Object recognition in 3D and 
2D point clouds 
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Establishment of the FhG PMI project centre in 2010 

Basic HAS funding 

OTKA 

ERC grants 

Pre-competitive R&D grants (EU, dom.) 

Start-up funding 

Industrial projects 

Basic 
research 

Applied research Development Deployment Operation 

Industry 

PM I



Industrial solutions and services of PMI PC 

Production Planning & 

Scheduling 

Production Network  

Management 

Logistics & Inventory  

Management 

– Advanced production scheduling 

– Workforce scheduling system 

– Maintenance scheduling 

– Production planning 

 

 Supplier collaboration 

 Logistics Platform™ 

 Dynamic supply loops 

 

 Production logistics 

 Warehouse operation mgmt.  

 Storage assignment 

 Logistics Platform™ 

 Tracking & Tracing 

 

Manufacturing  

Execution Systems 

Digital Factory &  

Lean Solutions 

Diagnosis and  

Maintenance  

 Development of MES cockpit systems 

(Digital Dispatcher) 

 Real-time decision support (Integrated 

simulation support for MES) 

 

 Process analysis and modelling  

 Data-mining  

 Production & logistics simulation  

 Lean prod. systems and tools 

 

 Reliability focused design, operation 

and maintenance of manufacturing and 

energy systems 

 Supporting early recognition of failures 



Main customers and industrial partners 

Automotive  Electronics 
Engineering & 

 Logistics 
Energy 

• Audi Hungária  

• Daimler 

• Opel 

• Suzuki 

 

 

• Continental 

• Denso 

• Knorr-Bremse 

• Robert Bosch 

 

 

 GE Lighting 

 Robert Bosch 

 Hitachi 

 Aventics 

 Anton 

 FESTO 

 BPW 

 

 

 GE Energy 

 Hitachi 

 Gamesa 

 E.ON 



Industry 4.0 National Technology Platform 
Membership:  

• SZTAKI and the Ministry for National Economy, and 37 
founding members 

• 26 organisations have joined since 

• 27 organisations waiting for getting admitted 

Organisation: 

• Presidium headed by SZTAKI 

• 7 Working Groups 

– Strategic Planning 

– Employment, Education and Training 

– Production and Logistics 

– ICT Technologies (safety, reference architectures, standards) 

– Industry 4.0 Cyber-Physical Pilot Systems 

– Innovation and Business Model 

– Legal Framework 

 



iKOMP  
(supporting project: VKSZ_12-1-2013-0038, http://ikomp.hu/?lang=en) 

Problem description 

 Highly industrialized region on the west part of Hungary with limited R&D capacity: Research and 

development programs related to strengthening the strategic future-oriented industries 

manufacturing technologies and products of regional competences carried out in comprehensive 

collaboration 

Solution: Industry-driven  R&D subprojects Goals 

 Basic research on 

 artificial and business intelligence 

 material technology solutions 

 construction solutions 

 Technological competences for 

 machining segment 

 electro-technical segment 

 process-technologies 

 design-technologies 

 R&D outputs with high added-value for the regional  
production industry 

 vehicle (electro-technical) segment 

 machining tools and equipment 

 production support solutions 

Main Partners 

 OPEL Hungary (coord.), 

 SZTAKI (Sci. Coord.), Széchenyi István University, 
University of West Hungary +FhA 

 Delphi, jQor (Jabil), Europtec, Pylon-94, 3B Hungaria 

http://ikomp.hu/?lang=en


 
iKOMP  
(supporting project: VKSZ_12-1-2013-0038, http://ikomp.hu/?lang=en) 

Background research 

activities 

 

Basic- and applied 

research 

Technological R&D 

competences 

 

Applied research and 

experimental 

developments 

Specific R&D competencies 

connected to high value products 

 

Experimental developments 

Intelligence 

Constuction 

Material 

Machining support processes 

Production tools and machines 

Vehicles 

Machining Electrical 

technologies 

Process 

technologies 

Planning 

methods 

Scientific 

output 

Scientific 

output 

Scientific 

output 

~100 scientific publications  

http://ikomp.hu/?lang=en


Intelligence

Constuction

Material

Machining support processes

Production tools and machines

Vehicles

Machining Electrical 

technologies

Process 

technologies

Planning 

methods

 
iKOMP – Scientific results: 4. Machining 
(supporting project: VKSZ_12-1-2013-0038, http://ikomp.hu/?lang=en) 

Dr. Zsolt János Viharos, Jenő 
Csanaki, Dr. János Nacsa, Márton 
Edelényi, Csaba Péntek, Krisztián 
Balázs Kis, Ádám Fodor, János 
Csempesz: 
 
Production trend identification and 
forecast for shop-floor business 
intelligence 
 
14th IMEKO TC10 Workshop 
Technical Diagnostics 
New Perspectives in Measurements, 
Tools and Techniques 
for system’s reliability,  
maintainability and safety 
 
Milan, Italy, June 27-28, 2016 

Quality
measurements

Daily Reports
Product Monitoring

WorkpiecesCNCs, PLCs

Machine
Logs

Test Records
Product
Tracking

WorkpiecesOperatorsCNCs, PLCs

http://ikomp.hu/?lang=en


Intelligence

Constuction

Material

Machining support processes

Production tools and machines

Vehicles

Machining Electrical 

technologies

Process 

technologies

Planning 

methods

 
iKOMP – Scientific results: 7. Planning methods 
(supporting project: VKSZ_12-1-2013-0038, http://ikomp.hu/?lang=en) 

Dávid Gyulai,Ádám Szaller, Zsolt 
János Viharos: 
 
Simulation-based Flexible Layout 
Planning Considering Stochastic 
Effects 
 
49th CIRP Conference on 
Manufacturing Systems (CIRP-CMS 
2016),  
Procedia CIRP 
 
Stuttgart, Germany, from May 25th to 
27th, 2016. 

http://ikomp.hu/?lang=en


Intelligence

Constuction

Material

Machining support processes

Production tools and machines

Vehicles

Machining Electrical 

technologies

Process 

technologies

Planning 

methods

 
iKOMP – Scientific results: 8. Vehicles 
(supporting project: VKSZ_12-1-2013-0038, http://ikomp.hu/?lang=en) 

Zs. J. Viharos, D. Chetverikov; A. 
Háry; R. Sághegyi; A. Barta; L. 
Zalányi; I. Pomozi; Sz. Soós; Zs. 
Kövér and B. Varjú 
 
Vision based, statistical learning 
system for fault recognition in 
industrial assembly environment 
 
20th IEEE International Conference on 
Emerging Technologies & Factory 
Automation 
                             
Berlin, Germany                         
6-9 September 2016 

http://ikomp.hu/?lang=en


Organisers & Sponsors 

 



Priority research fields 
• Situation-aware, resource efficient 

and robust production planning 
and control 

• Cooperative and adaptive 
production and logistics 
networks 

• Advanced robotics, human-robot 
symbiosis  

• Supporting ICT technologies, 
cloud manufacturing 

• Industry 4.0 pilot system for 
production and logistics 

• Sustainable factories and energy 
management 

 

Industry 4.0 Research and Innovation Centre of Excellence 
 GINOP-2.3.2-15-2016-00002 

smartfactory_table.mp4
smartfactory_table.mp4


Upgraded SZTAKI CoE

EPIC H2020 Teaming Project

EPIC CoE

Fraunhofer-SZTAKI PMI

Fraunhofer IPA, Fraunhofer Austria
MTA SZTAKI

EPIC Ltd.

Fraunhofer IPA, IPT, IPK, Fraunhofer Austria
MTA SZTAKI

BME GPK, KJK

2001 … 2010 … 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

EPIC
Phase 1

2024

SZTAKI CoE

1/06/2017 Teaming Club meeting, Koper  24 

EPIC CoE’s historical background 

2001: 
EU CoE 

2002: Virtual institute 
with FhG IPA 

2010: PMI,  
Project Centre 



The overarching goal of the project 

is to establish the Centre of 

Excellence in Production 

Informatics and Control (EPIC 

CoE) as a leading, internationally 

acknowledged and sustainable focus 

point in its field representing 

excellence in research, 

development and innovation 

related to Cyber-Physical 

Production (CPP).  

Teaming Club meeting, Koper  25 

Goals of the EPIC project 

1/06/2017 



Introduction sponsors: of AQ Anton Ltd. 

 



AQ Group AB 

AQ ANTON Kft. – Company presentation 



AQ Group AB 

AQ Group 

Total: 4900 employees 

           300 MEUR Sales Turnover 



AQ Group AB 

Company Profile 

 Foundation: 1992 

 Production location: Zalaegerszeg (Hungary) 

 Activities: Tooling, Machining, Plastics 

 Employees: 450 



AQ Group AB 

Sales Turnover (MEUR) 



AQ Group AB 

Segments 



AQ Group AB 

Management Systems 

TOOLING PLASTIC SPECIAL MACHINING 

ISO 9001 ISO TS 16949 
Automotive 

EN 9100 
Aerospace 

OHSAS 18001 
Health & Safety 

ISO 14001 
Environmental 



AQ Group AB 

Production Area 

Special Machining 
2 800 m2 

(2008-2014) 

 

Plastic 
2 400 m2 

(2004) 

Tooling 
2 800 m2 

(1999) 



AQ Group AB 

Design & Development 

 Part Design Consultancy 

 Injection Mould Design 

 Machining Fixture Design 

 Machining Technologies   

 Special Machine Design 



AQ Group AB 

Tool Production 

 Multi-component Injection Moulds 

 Prototype Tooling 

 Machining Fixtures 

 Special Machines 



AQ Group AB 

Plastic Production 

 1K/2K/3K/4K technology 

 Injection molding machines (21) 

1K: 80-350t 

2-4K: 400t 

 Metal insert overmoulding 

 Weight balanced parts 

 Central material dispatching system 

 PA, PP, TPE, ABS, PPS, POM, PBT, TPU …  

 Additional technologies:  

 Ultrasonic Welding 

 Hot Stamping & Tampon Printing 

 Conditioning 



AQ Group AB 

Special Machining 

 Conventional machining: 

3 & 5-axis CNC Milling 

3 & 5-axis CNC Grinding 

Hot Forging 

 

 Non-conventional machining:  

3-axis EDM Sinking 

5-axis EDM Fasthole 

EB Welding 

 

 Inspections: 

Airflow 

FPI 

CMM … 

 

 Ni Based Materials: 

FSX-414, GTD-222, GTD-241  

GTD-262, Nimonic 263, René 80 

Inconel, Hastelloy … 

 

 



AQ Group AB 

Special Machining 



AQ Group AB 

OEM Customers 



AQ Group AB 



AQ Group AB 

Thank you! 



Introduction sponsors: of OPEL Szentgotthárd Ltd. 

 





OPEL IN EUROPE

• Company headquarters: Rüsselsheim

• Around 38,200 employees* in Europe,

over 19,000 thereof in Germany

• Over 1 million cars sold annually

• From 2016 to 2020: 29 new models

7 of those in 2017. 

* status December 31, 2016

Adam Opel Haus, company headquarters



OPEL IN EUROPE

3

10 Plants

1 Design Center

2 Engineering Centers

2 Test Centers



OPEL IN EUROPE

10 Plants

4



OPEL IN HUNGARY

• First major OEM in Hungary

• Szentgotthard Plant

Car assembly 1992-1999

Engine Plant 1992-

Major GM engine facility in Europe

• Sales Organization

Hungary only 1991-1997

Regional responsibilities 1997-

5

Hungarian President Árpád Göncz with 

General Motors President Jack Smith in 1994



NEW STAR OF HUNGARY

Hungarian Prime Minister József Antal at the Opel Szentgotthard plant opening in March 1992

6



25 YEARS AUTOMOTIVE PRODUCTION

Celebrating 25 Years of Automotive Production in Hungary with Peter Szijjarto, 

Hungarian Minister of Foreign Affairs and Trade and  Karl-Thomas Neumann, Opel CEO

7



LAYOUT & CAPACITY

8

13

9

11

10

4

5

6

3

1

1.  Family1 engine plant
22,500 m2

550,000 unit per year

3.  Cylinder-head plant
15,500 m2

530,000 unit per year

13.  Transmission 
Remanufacturing
1,100 m2

11,700 unit per year

12 2

7

8

2. Flex engine plant
65,426 m2

660,000 unit per year

11

14

4-5. Offices
6.     Outbound Transportation  Hall
7.     Warehouse
8.     Energy centre
9.    Truck gate
10.  Personal Entrance 2
11. Social Building
12. Main Entrance / Offices
13. Reman
14. Knowledge Center



• Founded in 1990

• 350,000 m2 total site area

• 2,300 employees on site

• Total investment of 1.4 billion euros

• Profile:

• engine production 

• production of engine components

• production of automatic transmissions

• transmission remanufacturing

• spindle repair

FACT &FIGURES

9



RESULTS TO DATE*

• 9.150 000 engines

• 213 000 Allison transmissions

• 62 800 remanufactured transmissions

10
* May 2017



FAMILY1 ENGINES

• engine layout: in-line

• number of cylinders: 4

• cylinder capacity: 1600-1800 cm3

• emission norm: euro 5 - 6

• performance variants:

• 16XER: 85 KW (115LE) – 150NM

• 18XER: 103 KW (140LE) – 175NM

• 16T: 132 KW (180LE) – 230NM, OPC: 200LE

• technical facts

• variable cam-phaser

• variable intake manifold

• Turbo charger

• CNG, LPF, E85 & E100 applications

11



CARS WITH FAMILY1 ENGINES

Chevrolet Aveo/Sonic Chevrolet Trax Opel Corsa

Opel Astra NBOpel Zafira Opel Mokka



FLEX ENGINE PLANT

• 700-million-euro investment

• additional 1000 workplaces

• one of the most modern and flexible engine plants in 

the world

• production of 3 new engine families

13



FLEX ENGINES

• engine layout: in-line

• number of cylinder: 3 - 4

• cylinder capacity: 999, 1399 and 1498 cm3

• emission norm: Euro 6

• Performance variants: 
• LV7: 73 kW (98 HP) - 128 Nm

• LE1: 66/77 kW (90/105 HP) – 170 Nm

• LE2: 92/110 kW (125/150 HP) – 235 Nm

• LVF: 103/122 kW (140/165 HP) – 250 Nm

• technical facts
• central direct fuel injections (SIDI)

• turbo charger

• dual-cv (continuously variable) cam phaser

• integrated exhaust manifold

14

SGE – small gasoline engine



FLEX ENGINES

• engine layout: in-line

• number of cylinders: 4

• cylinder capacity: 1598  and 1798 cm3

• emission norm: Euro 6 / ULEV

• performance variants:

• LKN : 105 kW (145 HP) – 175 Nm

• SHL: 125 kW (170 HP) – 280 Nm

• SHT: 150 kW (200 HP) – 300 Nm

• technical facts

• central direct fuel injection

• turbo charger (above exhaust manifold)

• dual-cv (continuously variable) cam phaser

• integrated fluid module

15

MGE – midsize gasoline engine



FLEX ENGINES

• engine layout:  in-line

• number of cylinders: 4

• cylinder capacity: 1598 cm3

• emission norm: Euro 5-6 / ULEV 

• performance variants:

• DTL/E/I/U: 81 kW (110 HP) – 300 Nm

• DTH: 100 kW (136 HP) – 320 Nm

• DTR: 118 kW (160 HP) – 350 Nm

• technical facts

• 2000 bar advanced solenoid fuel injection system

• Fix – (DTL/E/U), variable geometry turbochargers (DTH/I)

• Twin-stage turbo (DTR)

• variable displacement oil pump and switchable oil cooling jets

• switchable water pump

16

MDE – midsize diesel engine



CARS WITH FLEX ENGINE

1717

Opel Insignia

Chevrolet Cruze Chevrolet Malibu Opel Adam Opel Cascada

Opel Mokka X

Opel Zafira Opel Astra Chevrolet Equinox



ALLISON AUTOMATIC TRANSMISSION

18

3000 & 4000 series™ for medium, heavy duty and off-road vehicles

torqmatic® series for medium and heavy duty busses



 

 

 

15th IMEKO TC10 Workshop on Technical Diagnostics: 
“Technical Diagnostics in Cyber-Physical Era” to be 

held in Budapest, Hungary, on June 6-7, 2017. 



Towards cyber-physical production systems (CPPS)  

• New phase of interacting parallel 
developments 

– Manufacturing science 

– Computer science, ICT 

– CNC, CAD, CAPP, PLM, MRP, ERP, BI, CRM, 
MES, SCM, MOM, EQMS, TQM, BPM, PSS, 
… 

• Key features 

– Smart 

– Real and virtual coupled 

– Connected 

• Industrie 4.0, Industrial Internet, 
The Robot Revolution, Connected 
Smart Factory, Ipar 4.0   

 



IMEKO TC10 



Support: Congress Ltd. Event Organising Company 



Support: Gusztáv Hencsey (MTA SZTAKI) 



Venue 

The workshop will be held in Danubius Hotel Gellért Budapest. 
"Art-nouveau extravagance – the world’s most famous spa" 

• Noble hotel situated on the Danube riverbank, at the foot of Gellért Hill. 
• Impressive Art-Nouveau building with large, light corridors and lots of character. 
• Shares its building with the famous Gellért Spa, one of the city’s most beautiful 
thermal bath. 
• 10 minutes’ walk from Great Market Hall and the downtown shopping area. 
• Reach the city centre in the fastest way possible! The new Metro 4 station is just a 
few steps away from the hotel. 
• Excellent business facilities, superb food in the brasserie and a charming coffee 
shop serving traditional pastries. 

http://danubius-hotel-gellert.go-budapest-hotels.com/en/#photo
http://danubius-hotel-gellert.go-budapest-hotels.com/en/#photo
http://danubius-hotel-gellert.go-budapest-hotels.com/en/#photo
http://danubius-hotel-gellert.go-budapest-hotels.com/en/#photo
http://danubius-hotel-gellert.go-budapest-hotels.com/en/#photo
http://danubius-hotel-gellert.go-budapest-hotels.com/en/#photo


Budapest, Hungary 



Programme 



Invited Keynote Lecturers 



Participants’ countries (9) 



Workshop Dinner 19:00-22:00 

• Walking 
through the 
bridge 

• Tram 2: until 
the end 
station 
(direction 
Jászai Mari 
Tér) 

• Walking to 
the dock 1 



Workshop Dinner 19:00-22:00 

• Walking 
through the 
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the end 
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(direction 
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Tér) 
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© SZTAKI 2015. 

Thank you for your attention! 

Contact: 

 Dr. Viharos Zsolt János 

 Senior research fellow, Institute for Computer Science and 
 Control of the Hungarian Academy of Sciences 

 President of the Hungarian Member Organisation of IMEKO 

 Scientific secretary, IMEKO TC10 on Technical Diagnostics  

 

www.sztaki.hu/~viharos 

viharos.zsolt@sztaki.mta.hu 

 

 

http://www.sztaki.hu/~viharos
mailto:viharos.zsolt@sztaki.mta.hu
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