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Second Consensus Building Meeting in Serbia was held on 15" April 2010 at the Faculty of
Mechanical Engineering in Kragujevac. The meeting was entitled ,Defining directions of Industrial
Informatics and Embedded Systems Development in Serbia®.

The Consensus Building Meeting was attended by participants from:
1. RA&D Institutions
° Faculty of Electronic Engineering, Nis
e Prof. dr Dragan Antic,
e Prof. dr Ivan Milentijevi¢,
e Prof. dr Teufik Tokic,
P Faculty of Mechanical Engineering, Kragujevac
e Prof. dr Vesna Mandié¢, project coordinator
e Prof. dr Milan Matijevi¢,
¢ M.Sc. Vladan Lukovié, CeVIP,
¢ M.Sc. Marko Panti¢, CeVIP,
e M.Sc. Sasa Randelovi¢, CeVIP,
2. Clusters:
o Embedded.rs
o Vukasin Pejovi¢
o Serbian Software
e Vukasin Pejovi¢
3. Enterprises:
o Advanced Control Systems, Belgrade
e Zoran llijasevic
° North Paint, Subotica
e Josip Fleis
e Dimitrije Crnokrak
° ComTrade ITSS, Belgrade
e Vojkan Stefanovic
e |vana Boskovi¢
o Sloboda a.d., Cacak
e M.Sc. Dragovan Vasovi¢
¢ M.Sc. Mirjana Vasovi¢
e M.Sc. Milcka Vuci¢
e M.Sc. Vesna Protié
¢ M.Sc. Milos Klasanovi¢
e« M.Sc. Njego$ Jovanovi¢
o BioRC, Kragujevac
e Tijana buki¢

Meeting began with presentation of current activities of I3E consortium. It was pointed out that the
main objective of this meetings is making of Strategic Research Agenda for the region of
Southeast Europe and that the first step is making of local consensus for the future research
topics, key technologies and fields of application in the areas of industrial informatics and
embedded systems.
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I3E Serbia group (more than 20 members) was presented, which was formed in the prev!ogs
period, activities undertaken so far and future plans for the achievement of project goals whithin

the group are also presented.

Within activities of I3E Serbia group, questionaire that was used within work package 3 (WP3)
respectively activity 3.3. Vision was presented. On that questionaire is a list of future research
topics, key technologies and application areas of industrial informatics and embedded systems in
Serbia and SEE region. This activity should provide the second part of the Strategic Research
Agenda. After presentation of questionaire results of survey within I3E Serbia group members was

presented.

List of application areas that are going to be affected the most by Industrial Informatic and
Embedded Systems in Serbia and SEE region with number of votes is shown on the table bellow.

Topic Votes

Agriculture and Forestry 7
Fishing 0
Mining 2
Food production 11

Textile 4

Wood Processing ande Furniture manufacturing 4

Paper Industry 1

§ mggﬁf‘gcturin%nd Lhetmisiy 8
‘n.-, Rubber and Plastic production 6
E Metal production 6
:'g Equipment production 8
'.E Automotive industry 9
< | Energetic 10
Construction 4
Trade 2
Tourism 1
Transport and Traffic 10
Financial services and Banks 4
Public sector 3
Education 7
Health and Social Care 7
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List of research topics for each domain of human living which is influented by Industrial Informatrics
and Embedded Systems sectors with number of votes is shown on the table bellow.

Area Topic \Ic:»te:'-'._|
Design of Distributed Control Systems 8
- g Field and Control devices 7
% E Middleware in the industrial environment 5
.g 3 Services in the industrial environment 7
- E Real-time networks 6
Semantics in the industrial environment 1
8 Composability 1
g' Reliability and security 6
% " High performance embedded computing 11
o = Low power consumption 9
% % HMI Interfaces-new ways of interaction 7
(1.4 5‘,‘ Methods and processes for safety-relevant embedded systems 3
E Person-centric health management 5
g Smart environments and scalable digital services 5
3 Efficient manufacturing and logistics 3
uE.I Computing environments for embedded systems 9
Security, privacy and dependability 3
Embedded technology for sustainable urban life 6
Human-centric design of embedded systems 6

Group members were able to supplement this list with their suggestions, and there were four new
suggestions for the area of Industrial Informatics and four for the area of Embedded Systems:

1) Industrial Informatics

o Rapid and Digital manufacturing (Usually the manufacturing process is composed
of information process and physical process. The application of computer aided
technology in manufacturing industry has already realized the digital description of
information process and strengthened the combination between information process and
physical process. This resulted in CAD/CAM/CAE, numerical controlled manufacturing
such as computer numerical control (CNC) processing technology, flexible manufacturing
systems (FMS) technology, computer-integrated manufacturing system (CIM) technology,
and digital simulation FE/FV technology. Many RP (Rapid Prototyping) techniques were
developed while more techniques are emerging out. The forming precision and velocity
should be continuously improved, the equipment and material cost should be reduced,
and more available common materials continue should be developed. Besides the
traditional prototype application in product invention process, it has a tremendous
potential use in fields such as rapid moulding, rapid part/metal manufacturing, nano-
/micro-RP, and bio manufacturing. It is believed that with the progress of the related
technical disciplines, R&DM will be more and more likely to transform into the so-called
almighty manufacturing technology.

© I3E Consortium
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o Virtual enterprises — high performance networking (Virtual enterprises use
technology-enabled processes to connect own business activities with other business
activities, and companies with their customers, suppliers, partners, and supervisors. For
this purpose several web-hosted systems has been developed for effective data,
business, project, resource, process and document management, and for enterprise
reengineering towards a distributed collabarative virtual environment. The main
categories of these systems are web based knowledge management systems and
portals, project management systems and e-engineering hubs, distributed collaborative
design and engineering systems, and specific web-hosted application systems. These
systems should be more concentrated in future on advanced computer support of
engineering and service processes of virtual enterprises, including research, development
and application aspects. Challenges are in more efficient project management and
progress control, efficient document management and access control, control of work
flows, customer relationship management, reliable enterprise data collection and
warehousing, dislocated communication and collaboration, and gathering, classifying and
reusing enterprise know-how and human assets.

e Interoperability and standardization (The advances in ICT technologies and
market demands impelled companies to engage in new forms of collaboration, such as
collaborative networks. They require adequate frameworks, architectures, software tools
and platforms to support interoperability among heterogeneous and geographically
distributed teams. Despite the high number of research projects in this area, existing tools
and infrastructures, this objective has not been totally achieved. The advanced service-
oriented architecture should establish a software architectural concept that defines the
use of independent services accessible in a standardized way. These new architectures
seem to provide a suitable framework to improve company’s competitiveness through the
adoption of a standard-based extended environment, challenging and enhancing the
interoperability between computer systems and applications in industry).

° Medical informatics
2) Embedded Systems:
° Embedded systems in medicine

o Wireless sensors network (The use of sensor networks, well-being, and working
in extreme environments has long roots in the electrical engineering sector. Recent
technological developments have enabled sensor miniaturization, power-efficient design
and improved compatibility. Issues related to system integration, low-power sensor
interface, and optimization of wireless communication channels are active research fields,
as presented in this special issue. The increased availability, miniaturization,
performance, enhanced data rates, and the expected convergence of future wireless
communication and network technologies around mobile health systems will accelerate
the deployment of Medical-Health systems and services within the next decade).

° Smart sensors

® FPGA - Field - Programmable Gate Array (FPGAs which are designed in such a
base concept provide the required flexibility. FPGAs are a major focus of embedded
systems, these days, and recently there has been a lot of great news from the FPGA
community. Mareover, vendors - both large and small - are making it easier than ever to
deploy FPGAs in your next design. Some, like Analog Devices, and Xilinx, are even
providing low cost 'development boards' that often are accompanied by real-world
training. First of all, the big two, Xilinx and Altera, continue to develop an amazing volume
of news and news announcements - new FPGAs that offer better price / performance
than ever).
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List of key technologies within Industrial Informatics and Embedded Systems which need to be
supported and developed in the Serbia and SEE region in the future with number of votes is shown

bellow:
Area Topic Votes
” Communication technologies 1
2 T 3 Wireless communication technologies 12
g ..E ﬁ Future internet 8
g ) g Expert Production Systems 4
o = E Model-based control 3
E Fault detection and quality control 6
,,3 W Reference design 4
‘; © £ | Middleware 3
N E % System design methodologies 4
I.IE.I 5‘ Generic enabling technologies 4
Model based Software Engineering technologies )

There were two new suggestions for the area of Industrial Informatics and three for the area of
Embedded Systems:

3) Industrial Informatics

e Computer modelling

o Multi-scale modelling (macro, micro, nano) — (In the last decade several multi-
scale and multi-field numerical formulations have been developed for advanced finite
element applications in research and industry. However, the impressive complexity of
numerical solutions that have been achieved in recent years should not lead to a wrong
impression that fundamental problems concerning the accuracy, convergence, stability
and efficiency of FE formulations have reached satisfactory levels. To the contrary,
serious limitations of current formulations are often associated with high risks that
numerical errors will cover up responses of investigated phenomena. To develop
coupled multi-scale thermo-mechanical finite element analysis of industrial production
processes should be aim and key technology supporting research and advanced
industrial applications. Constitutive models that combine macro-meso-micro-nano levels
for prediction of forming properties and evolution of material behavior should be further
developed. In the technology design the following tasks are planned: process
monitoring, optimization of energy consumption, reduced duration of high temperature
processes, ecological aspects, forming methods for materials with high deformation
resistance, thermo-mechanical treatment, forming with tools, fluid media and
electromagnetic forces, cold/warm/hot forming, bulk/sheet forming.)

4) Embedded Systems:

¢ Embedded systems in robotics
o DSP (Digital Signal Processor)

e Low power microcontrollers embedded systems (An embedded system is a
computer-based system that is hidden inside a product other than a computer, based
on different microcontrollers’ core, low power TI MSP430, Microchip, Atmel, etc.).

At the end of the meeting the following conclusions are agreed:

8

Potential that exists in Serbia was recognized, there are research institutions which deals
with areas of Industrial Informatics and Embedded Systems (Electrotechnical Faculty in
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Belgrade, Faculty of Electronic Engineering in Nis, Faculty of Technical Sciences Novi Sad,
Institute Mihaijlo Pupin etc.), associations of enterprises such as embedded.rs and Serbian
Software clusters and numerous enterprises wich are directly or indirectly in touch with this
areas.

2. Possibility for expansion of embedded.rs cluster remains open and this opportunity is
offered to the Faculty of Electronic Engineering from Nis.

3. There are ideas for jointly development of specific products (railway, road signaling, public
transport, energetics, medicine...).

4. Initiative has been launched, which was delayed due to unplanned change of partners
within I3E project, that the in the near future schedule meetings with representatives of the
relevant Ministries of the Government of the Republic of Serbia — Ministry of Science and
Technological Development (Department for International Scientific and Technological
Cooperation, Department for Technological Development, Transfer of Technologies and
Innovation System), Ministry of Economy and Regional Development (Department for SME
Development and Entrepreneurship), Ministry of Telecommunications and Information
Society (Sector for Information Society).

5. It is proposed that within I3E group will be form a consortium to gather all interested
partners around specific ideas, which will be presented to the competent bodies of
Ministries, for further funding under the current programs or targeted pilot projects.

© |3E Consortium
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