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Abstract: The paper presents the relevant aspects for building the National Research Network for Inte-
grated Product and Process Engineering (INPRO) that was initiating under the finance of the CEEX
Program. Based on the principles of integrated engineering and by building a collaborative virtual envi-
ronment, 121 members (73 PhD, 37 PhD. students, 9 researchers and 2 master students) from 9 research
centers, localized in the Universities of Timisoara, Bucharest, lasi, Brasov, Bacau, Suceava, Sibiu and
Oradea and a national research institute have decided to share their competencies and knowledge in the
field of integrated product and process engineering. The integration of each partner in the INPRO net-
work and the work modality are shown in the Joint Program of Activities. The main actions that are de-
scribed in the paper are the creation, consolidation and development of the network, initiation and de-
velopment of jointly executed research activities and spreading of excellence. Based on these some con-
clusions are elaborated in the end.
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1. INTRODUCTION

Integrated engineering can be defined as a methodology,
which allows integrated and simultaneous design of
product, and its processes as manufacturing, mainte-
nance, recycle etc. (Draghici, 1999). Integrated product
and process development supposes to consider for prod-
uct design all phases of its life cycle, in which the user
requirements, quality problems, terms and costs are inte-
grated (Ulrich, 2004), (Usher, 2005). Therefore, we can
talk about the whole product life cycle integration and
management (Stark, 2005).

Many product development projects require co-
operation between research team with diverse compe-
tence, which are geographical dispersed. When such a
project/product team is set up, all needed knowledge
must be considered to solve a certain conception problem
in a collaborative environment. The product development
process has changed dramatically in the last decade be-
cause of the progresses in the IT field. Nowadays, the
product development is a result of a collaborative design
process in network (Shpitalni, 2005).

The researches in the field of integrated product and
process engineering are developed by research centers,
laboratories from universities all over the world. In
Europe 24 of them are partners in the Network of Excel-
lence (NoE) Virtual Research Lab for a Knowledge
Community in Production (VRL-KCiP), financed by the
sixth Framework Program (FP6) of the European Com-
mission (Tichkiewitch, 2005).

At the national level, the scientific research has a
spread tendency, because of the low capacity of using
and sustaining the research results by industry. The aca-
demic research has to be improved because of the result
integration in the academic courses. So far, the main
research-development-innovation (RDI) fields are cor-

related with those established by the European Commis-
sion for R&D. Therefore, there is an initiative for inte-
grate the national scientific research in the European
Research Area (Anton, 2006).

The project INPRO network attend strategic objec-
tives in high RDI through critical mass concentration at
national level of human and materials resources of high
value in the field of integrated products and process
engineering in Romania and link them at the ERA’s
priorities, objectives and specific activities. The project
joint 121 members (73 PhD, 37 PhD. students, 9 re-
searchers and 2 master students) from 9 research centers,
localized in the Universities of Timisoara, Bucharest,
Iasi, Brasov, Bacau, Suceava, Sibiu and Oradea and a
national research institute. They have decided to share
their competencies and knowledge in the field of inte-
grated product and process engineering. The project
proposal is based on the idea of linking the Romanian
scientific research to the European research using the
bridge created by the participation of the Politehnica
University of Timisoara (UPT), by the Integrated Engi-
neering Research Centre (CCII), the leader of the pro-
posed project, in the European Network of Excellence
(NoE) Virtual Research Lab for a Knowledge Commu-
nity in Production (VRL-KCiP).

The project sustains RDI activities that include fun-
damental, applicative researches of pre-competitive level
and which are made together by the INPRO network’s
partners. This following: integration, increasing quality
and performance activities; development of a long time
partnership between the partners and regional research
centers establishment: South Pole (Bucharest), East Pole
(Iasi-Suceava-Bacau), Central Pole (Brasov-Sibiu), West
Pole (Timisoara-Oradea), as it is shown in Fig. 1. The
regional research centers will concentrate the scientific
research and the human and material resources of high
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Fig. 1. The relations between the research poles inside the INPRO network and the link with the European Research Area.

performance from their region, by taking into account

their local specific/conditions but, also, for their adapting

and integration at the national level.

The specific strategic objectives followed by the
creation of the INPRO network are:

e setting up a manufacturing knowledge base in the
field of product and processes integrated engineering;

e increasing research activities performance, stimulat-
ing the specialized research team foundation in the
priority r&d fields and facilitating the access to the eu
research programs;

e enhancing of the human resources education process
by including the young phd. students in the joint re-
search activities and by assure the access to the dis-
seminating activities in the inpro network and the
connection with vrl-kcip noe;

e facilitating the mobilities inside the inpro network
and the vrl-kcip noe;

e superior valorization of the existing material research
base and research cost reduction by creating the pos-
sibility to common use of the partners’ extant infra-
structure;

e managerial skills development in the scientific re-
search field and increasing the capacity for new fi-
nancial resources identification.

e the operational objectives are:

e creation, consolidation and development of the INPRO
network;

e initiation and development of jointly executed re-
search activities;

o spreading of excellence.

The specific strategic objectives can be realized by
the Joint Program of Activities depicted in Fig. 2. It
consists of managerial aspects for organizing the INPRO
network, but also the methods and tools that are used for
the virtual collaborative environment development. This
will support the building of a knowledge sharing culture
in the virtual organization, as INPRO network is.

2. CREATION, CONSOLIDATION
AND DEVELOPMENT
OF THE INPRO NETWORK

2.1. Partners integration and network’s organizing
and development

These is focus on adapting the organizational activities
of the network through a strategic plan, for developing
and maintaining a continuous vision of industrial needs,
identify the most demanding market requirements, de-
fining the knowledge map and a competence profile
regarding the current expertise of each member. In addi-
tion, there will be developed a policy to strengthen rela-
tions between the research activities. The work phases are:

Definition of a strategic plan for the partners’ inte-
gration. We will use the SWOT method for the diagnosis
of the internal and external environment regarding the
INPRO network. Based on this, we will elaborate the
strategic priorities of the network. The procedure will be
applied each year for the strategy up-date.

Developing and maintaining a continuous living and
upgraded vision on future industrial needs. A marketing
research by opinion poll method and a questionnaire tool
will be developed for the industrial needs identification
regarding research, development and innovation. Each
partner will distribute and collect the questionnaires in
his geographical area. The marketing research will be
applied each year for the vision up-date.

Define a knowledge map and a competence profile in
order is necessary to know about the current expertise of
each member. The creation of a research network requires
the acceptance (understanding) of terms (knowledge) set
that have to be used for allowed the collaborative envi-
ronment creation. This common terminology is named
ontology. There are defined six categories of concepts
about the product lifecycle that determine the first level
of the ontology: design, production, assembling, using,
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Fig. 2. The INPRO network’s joint program of activities

disassembling, and end-of-life. Collecting the competen-
cies of each member in INPRO network (opinion poll,
questionnaire) will build the preliminary ontology and
the knowledge map (Access database). These will be
actualized each year.

Development of a policy to strengthen the relations
between the research activities. The methods and tools
that will be applied are in the field of researchers’ moti-
vation and implication.

2.2. Creation, development and maintaining
the network communication infrastructure

This will focus on defining, developing and managing
common tools for internal and external communication
and knowledge sharing. The work phases are:

Definition of tools for internal communication. Will
facilitate the collaborative work in the virtual environ-
ment. The tools that will be used are visio-conference
equipment, servers and specific software for the knowledge
management and sharing, common knowledge databases.

Definition of tools for external communication will
support the activities for the spreading of excellence
from the network to the external environment. The net-
work’s web page will include information about the
partners, the activities developed, results, news, e-journal
and a section for the monthly report for the researchers
work.

Demonstration of software tools and, where is possi-
ble, making them available to other partners through the
Internet. The software own by the partners will be avail-
able to all INPRO network members through Internet
and they will support the common research.

The INPRO network decided very early to lean the
joint work of the members and a part of the work dis-
semination on a visoconferencing (VC) system. This will

allowed the easy relation with the VRL-KCiP NoE, by

using the existing system and experience of the Po-

litethnica University of Timisoara. The VC system con-
sists of four remote VC of the INPRO network sites

across the country, established in each research pole. A

collaborative usage of the system for:

e training and common research activities;

e collaborative work (working group,
sharing, phd. thesis presentations etc.);

e management of the network (the meetings of the
partners’ managers);

e inpro network activity archiving and streaming;

work jointly with industrialist, in the european re-

search area with the vrl-kcip noe.

the meaning that the system must support:

ip or isdn communication;

an international service;

interactive multi-sessions for the partners;

high quality and service.

Based on the requirements of the system and on the

fact that in Timisoara is a Polycom visioconference sys-

tem (already connected with the VRL-KCiP NoE), the
same system will be install in the other pole centers

(Bucharest, Iasi and Sibiu). In Fig. 3 we presented the

VC system architecture.

Some technical aspects of the VC system are:

e polycom vsx 7400: good quality video codec, good
quality audio codec, «jungle» connection, proprietary
solution;

e central mcu: polycom acord mge 50: highest techni-
cal solution, friendly interface, proprietary solution
(polycom);

e commercial issue: there is a national dealer for poly-
com and he will assure 3 years of services for vc

application
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Fig. 3. The visio-conferencing system architecture.

terminals, displays and mcu server. in addition, they
will offer other facilities like initial training, hot line
and system up-grade.

2.3. Cooperation between the network members

With the aim to sustained the collaboration between
partners, but also with other national and international
Networks, there will be formed an Adviser Council. It
will gain a specialist from each Pole Center, which is
PhD advisor and has experience in collaboration with
external partners and in European research projects or
mobility. The main attributes of the Adviser Council are:
the graduate projects’, master and PhD programs’ the-
matic elaboration; the PhD supervisors and reviewers
database creation — for facilitate the co-supervision of
PhD. programs; establishing of the internal rules and
documents needed for the co-supervision of PhD. pro-
grams; supporting a legislative initiative that can facili-
tate the co-supervision PhD. diploma recognition in the
European Area; creating a database consists of the inter-
national research and mobility programs that can facili-
tate the PhD. programs and the research in well-known
European Labs, including visiting professors; specializ-
ing of a group of councilors for internal and external
research programs‘ applications development; elaborat-
ing of a complete Guide for internal/external mobility
regarding the students, PhD. students and the research-
ers. This will focus on encouraging mobility of the part-
ners, their common work for articles and books and co-
ordinating the PhD topics (joint supervision of PhD
students). The phased are:

Encouragement of mobility. Exchange of personnel
and cooperation on diploma student projects and master
projects are important integration aspect that has a great
interest for all the network members.

Co-ordination of PhD topics, initiation of joint supervi-
sion of PhD students. In order to facilitate the exchange of
PhD students we have to create a database of subjects and
candidates for PhD research. This database will be used to
support joint supervision of students as defined just before,
and in order to allow the PhD thesis presentation in the
network frame.

3. INITIATION AND DEVELOPMENT
OF JOINTLY EXECUTED RESEARCH
ACTIVITIES

The activities presented below take into account the new
paradigms of virtual enterprise and distributed design
processes. This objective of the INPRO network deals
with a strategy decomposed in three main activities,
which we presented in the following.

3.1. Develop new research tools and platforms for
common use

This environment is the base for future collaborations
and synergies by integrating the partners in each Pole
within and outside the network. The work phases are:

To develop a common knowledge base to support
collaborative RDI activities within the network. The
methods and tools that will be used focused on the in-
ventory of the actual resources of the partners and a
database creation, which will be available to all partners
on Internet.

To provide knowledge management and engineering
tools. We shall buy and install specialized software as:
MindManager, TextMining.

To contribute to different content aspects of the com-
mon toolbox (process knowledge for early design evalua-
tion, cost modeling frameworks and re-use knowledge



and other). There will be created software applications
for knowledge management and integrated design.

3.2. Analyze and development of product models
and manufacturing processes

These two basic concepts will be the support for knowl-
edge modeling. The modeling final step will concern the
complete life-cycle processes of product and the corre-
sponding knowledge, in order to allow a fast and a priori
performance evaluation of the product during the design
process. In addition, this work will focus on a large and
complete state-of-the-art survey in many technological
fields of production, processes, strategies and practices,
with respect to both scientific and industrial reference.
The work phases are:

The definition of a product life cycle model with inte-
gration of external service partners. The goal is to made
a critical analyze of the existing models (double cube,
multi-view, integrated product etc.) and in an original
manner, by integration and extensions, we will obtain a
new model.

Development of life cycle controlling models to ana-
lyze the economic, environmental and social impacts.
We propose develop methods and tools to analyze the
material consumption during processing, the energy
consumption, the generated losses, the needs of mainte-
nance, repair, re-cycling and re-use in economics terms.
There is substantial evidence that such economic models
should be available during the early design stages in
order to evaluate the potential impact on life cycle. These
methods will be held in a technical-economical model for
the economical life-cycle impact evaluation. The model
testing and validation will be realized by the contribution
of the interested industrial companies.

To take into conmsideration rapid prototyping proc-
esses such as Reverse Engineering (RE), Rapid Proto-
typing (RP) for tele-engineering and rapid manufactur-
ing. The goal is to study and investigate the existing RE
and RP methods and processes used by the partners and
develop new researches and applications.

3.3. Knowledge management

This is an activity developed based on the ICT tech-
niques in order to constitute a very innovative network
for future dissemination, both in Romania and at a Euro-
pean level. The knowledge material itself, the reasoning
mechanisms based on the knowledge related to produc-
tion fields will have to be implemented in a distributed
web-based platform accessible to the network partners.
During a second phase, training sessions will be defined
and implemented in order to ensure major dissemination
efficiency to the industrial community in Romania. The
various reports will permit all partners to achieve a real
appropriation of the good practices in knowledge-based
applications for production. This will also accelerate the
access and dissemination of the concepts, methods and
tools to the high level training in the topics of design
engineering, production engineering and industrial engi-
neering. The work phases are:

To collect and formalize knowledge about production
processes by defining the actual limits (related to cost),
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publishing examples of use, good practices, etc. The
knowledge collection will be realized using communica-
tion methodologies, using questionnaires, and the for-
malization and structure of the knowledge in maps is
made with MindManager.

Collection and formalization of knowledge about
virtual design and manufacturing. The research is devel-
oped in the same way as below.

Providing knowledge in process simulation, remote
analysis, simulation and visualization of process pa-
rameters. The research is developed in the same way as
below.

Definition of knowledge management methodologies
and tools for sharing knowledge and applications for
demonstration inside the Network, such as: ontology
based systems, Al-tools for knowledge management in
production, including data mining and machine learning
techniques. For the knowledge capitalizing, using and
common disposal, we will use web tools.

Development of new working methods based on new
methods for knowledge and communication manage-
ment. We will elaborate new work methods regarding the
ITC tools and Internet platform. There will be developed
new methods for process optimization that will allow the
interoperability of the application for the product reali-
zation.

4. SPREADING OF EXCELLENCE

4.1. Joint program of training for network members

This activity will aim at knowledge sharing in the INPRO
network using the visioconference system. Here are
developed advanced training and educational procedures,
which will address students, researchers and key staff of
the network’s members. The work phases are:

Creation of a cycle of distributed conferences using
the technique of video-conferencing. There have to be
minimum 3/partner each year, alternatively hosted by
each Pole centers of the network. Each year there will be
made a CD (distributed in the network) with all the pres-
entation on visioconferences.

Harmonization of curricula in the specific domains of
manufacturing engineering, through the review of the cur-
ricula in order generalized the experience gained by each
partner.

4.2. Dissemination of the research results

This task will be held into national and international
scientific community. The participation to international
conferences in VRL-KCiP NoE will be encourages. The
phases are:

To support the interaction between the national net-
work and international networks and programs. The
network members will have access at the organized vi-
sioconference in the VRL-KCiP NoE.

Organization of seminars or international confer-
ences with academic or industrial destination. INPRO
network partners will co-organize each year an interna-
tional conference.



54

Dissemination of the results in prestigious scientific
organizations. The members of the INPRO network will
be ambassadors in national and international scientific
organizations. An example is the Academic Association
of Manufacturing Engineering (AUIF), which is an asso-
ciation appeared following the initiative of the represen-
tatives of the Manufacturing Engineering Departments
from the 5 traditional university centers in Romania
(Bucharest, Brasov, Cluj, lasi and Timisoara). Having
the headquarters in Timisoara, the association especially
intends to promote the professional goals of the univer-
sity engineering teaching staff, in collaboration with the
specialists in the field from the industrial environment
and in cooperation with the incumbent state organiza-
tions. More information about the AUIF is available at
http://www.eng.utt.ro/auif/. Mainly, at this association
are invited to adhere specialists from the university envi-
ronment, working within manufacturing engineering
faculties or departments, and those specialists who
through the nature of their professional activity come
into contact with manufacturing engineering.

The association initiates specific cooperation activi-
ties with different institutions, participation in national
and international programs, editing of informative mate-
rials, including the Academic Journal of Manufacturing
Enginering — AJME. The International Scientific Com-
mittee of AJME consists of many persons that are in-
volved in the NoE VRL-KCiP.

AJME can be a good platform to disseminate INPRO
network activities, in Romania and other countries.
AJME is classified by The Romanian National Univer-
sity Research Council as a B-level journal. At present
AJME journal is during the process to meet the ISI rec-
ognition.

4.3. Knowledge transfer to industry

This activity wants to create a frame that will facilitate
the knowledge transfer to the industrial community in
Romania. The phases are:

Creation of a roadmap for technology transfer. The
Chambers of Commerce and Industry will sustain the
knowledge transfer to industry in each partner’s area.
The dissemination methods are workshops where will be
presented the research results obtained by INPRO net-
work.

Creation of a common inheritance and installation of
the tools for the evaluation of the potential openings to
Industry. On the web site INPRO network there will be
created a database consists of the practical results and the
research themes that were solve for industry by each
partner. This database will be up-date each year.

Definition of a policy for the intellectual protection
and the defense of the rights of ownership. We shall
create a guide for the intellectual property rights protec-
tion.

5. CONCLUSION

Setting up of the national research network in the field of
Integrated Product and Process Engineering (INPRO)
attend the strategic objectives in high RDI. Also, it de-
rive from the need of reducing the research fragmenta-
tion in the field, for building of a common material and
human base that assure the possibility for complex re-
searches in modeling and simulation of product and
processes associated with their life cycle. It will be create
a dynamic structure and a collaborative platform in inte-
grated design that will allows its members to participate in
cooperative design projects with industrial applications.

The share information process needs the information
change into knowledge. Their variety is from the deter-
mination of the product specification to the end of lifecy-
cle, including the processes and the manufacturing sys-
tems design.

The integration inside the network will be the base
for the communication system development between the
partners and for the establishment of a knowledge com-
munity.
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