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Abstract—This special session presents a new European project,
Remote-labs Access in Internet-based Performance-Centered
Learning Environment for Curriculum Support (RIPLECS). The
project is carried out by five European partners and is aimed to
deliver an official, online, and labor-oriented master degree
program, conducted by the project partners, in Information and
Communication System (ICS). The program addresses the labor
market needs and tackles the deficit in graduate professionals.
On the other hand, it copes with the predominant students’
lifestyle. The administration and organization of the program is
entirely carried out online through a platform DIPSIEL that was
initially created by the project partners. Remote laboratories are
well integrated in most of the master’s subjects, which makes the
program unique of its kind. Each partner contributes with at
least a subject and access to a remote laboratory. In is session, the
project is described outlining the main objectives and the
contribution of each partner.
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I.

INTRODUCTION

Most of contemporarily engineering graduates are
struggling during their shift from academia to labor market.
While the educational institutions have ever been concerned by
delivering theoretical content, most of them have dismissed
their practical counterpart because of the high cost of
equipment and laboratory personnel. As a result, serious
deficits in technical skills in fresh graduate engineers have
started to occur. Advanced degrees such as Master of Science
(MSc) or training courses could be a good solution but
unfortunately they don’t guarantee the experimentation
disposal owing to the same reasons. Besides, these advanced
degrees are usually not affordable to the majority of
engineering graduates owing to the location and time
constraints.
In order to mitigate these issues, the new European project,
Remote-labs Access in Internet-based Performance-Centered
Learning Environment for Curriculum Support (RIPLECS),
was launched. The project is carried out by five European
partners from four different European countries; Spanish

University for Distance Education (UNED), from Spain;
Plovdiv University (PU) and Technical University Sofia
(TUS), from Bulgaria; Cork Institute of Technology (DEIS),
from Ireland; and Graz University of Technology (TUG), from
Austria. The project rationale is to deliver an official online
master degree program, in Information and Communication
System (ICS), focusing on acquiring technical skills demanded
by the labor market. This has been possible thanks to the
integration of remote laboratories [1, 2] in most of the subjects’
tasks. The program will be realized at all the project partners’
institutions. Each partner will contribute with at least a subject
in addition to the provision of a remote laboratory access. The
program is entirely administrated and organized online by the
educational platform DIPSIEL [3], which has been developed
earlier by the project partners.
In this paper a full description of the project and the master
degree program is presented, initially, outlining the main
objectives and the administration and organization plan.
Afterwards, each partner provides a detailed discussion on its
contribution in a separate full paper, which is mainly
encompassing the delivering of a subject and a remote
laboratory access.
II.

PROJECT DESCRIPTION

The RIPLECS project provide an effective integration of ICT
and OER in the participating higher education institutions by
enabling open educational resources for virtual campuses, in
order to share learning objects and make it easily accessible at
European level, and strengthening virtual mobility by
integrating access to remote laboratories and the realization of
practical tasks performance in courses from the complete
European master degree program in ICS. RIPLECS is the
successor of the previous projects DIPSEIL [4, 5] and IPLECS
[6, 7]. The DIPSEIL project provides an integrated master
program in a platform for open and easily accessible learning
resources, which answer to the global strategy for the effective
integration of ICT in higher education, realizing the effective
virtual mobility of students and staff. A distributed
performance-centered adaptive Learning Management System

978-1-4673-6109-5 /13/$31.00 ©2013 IEEE
Technische Universität Berlin, Berlin, Germany, March 13-15, 2013
2013 IEEE Global Engineering Education Conference (EDUCON)
1
Page 1098

(LMS), for IT, telecommunication, microelectronic and
electronic courses, was set-up, and five DIPSEIL servers in
four countries in Europe has been installed, as shown in Figure
1. In addition, a pool of learning resources on DIPSEIL
database in four different languages is provided. An extension
to the DIPSEIL project was the IPLECS project that has
proved that developed performance-centered reusable and
open course learning materials could be used to support
university curriculum in the field of engineering education.
Under the IPLECS project, almost 50 performance-centered
courses in five languages has been add to the DIPSEL
platform and a whole Master degree program has been
implemented at one university and some courses from the
program has been implemented at the other four universities.
The aforementioned carried out projects and the acquired
experiences by the partners returned strong positive results,
however, the feedback from the employers of graduated
students and from a number of enterprises in the sector during
the implementation of courses was that more practical skills
are expected and more laboratory practices are necessary. The
preliminary analysis has also shown that whilst there already
exists considerable ICT multimedia content on web servers,
there does not yet exist a telematics based educational and
training service for ICT in Europe. In response to these needs,
the partners have launched the RIPLECS project to create such
a telematics-based educational and training service for ICT in
Europe by developing remote accessed laboratories in multiple
disciplines. The RIPLECS project goals are in accordance
with the European Higher Education Area (EHEA) objectives
for 2020, according to the Bologna process [8]. The program
is delivered by five European institutions. Each partner
contributes with at least a subject, in addition to access to a
remote laboratory. The project partners are:



Electrical & Computer Engineering Department,
Spanish University for Distance Education
(DIEEC-UNED), Spain.



Communication & Control Systems Department,
Spanish University for Distance Education
(DSCC-UNED), Spain.



University of Plovdiv (PU), Bulgaria.



Cork Institute of Technology (DEIS), Ireland.



Technical University of Sofia (TUS), Bulgaria.



Institute for Technical Informatics, Graz
University of Technology (TUGraz), Austria.

The master program is targeted to engineers, technicians
and scientists with interest on up-to date topics in the area. This
master-degree title gives a deeper and complete formation in
the ICS research areas, as well as development activities linked
to professional sectors. Recent advances in electronics
components and systems, advanced design, advanced
communication electronic systems or application techniques in
industrial sectors will be shown. Students will acquire skills
focused on industrial field like production organization, design
of products, processes and installations, quality management or
multidisciplinary teams’ management. Additionally, different
training and educational activities focused on research
processes related to the electronics engineering field will be
carried out.
The program will start in the academic year 2013/2014 and
will be delivered as many years as the labor market needs ICT
specialists and students want to enroll for the master degree
curriculum. Enterprises in the sector of ICT need design and
production engineers and scientists skilled in more than just
one area of research which should be able to work with the
newest technological equipment. Thus, part of the project
management will include contacting and collaboration with
enterprises in the sector to respond to the labor market needs.
The curriculum courses are based on ECTS and it will be
conducted and accredited initially in Spain, by the Spanish
ANECA accreditation Agency [9], as part of the official
courses conducted at Spanish University for Distance
Education (UNED). This is owing to the vast historical
experience of UNED in delivering online educational programs
- UNED is the second distance education university in the
Europe in terms of number of “online” enrolled students [10]
after the Open University in United Kingdom, the actual
number of enrolled students is 260.079. In addition, a
certification from all partner universities will be included. The
consortium unites universities teaching engineering and
science, and open universities. It encompasses members from
four European countries with four different languages and from
different application domains, including mathematics, physics,
microelectronics,
information
technology
and
telecommunications.

Figure 1. Five DIPSEIL servers in four European countries.

The master program is of one year (2 semesters) and 60
ECT, and is composed of three modules; fundamental module,
specialized module, and final project module. The subjects are
of 5 ECT, and the final project is of 10 ECT. All subjects will
be taught in English and any student around the world could be

978-1-4673-6109-5 /13/$31.00 ©2013 IEEE
Technische Universität Berlin, Berlin, Germany, March 13-15, 2013
2013 IEEE Global Engineering Education Conference (EDUCON)
2
Page 1099

registered and enrolled in the master. Moreover, remote
laboratories will form an integral part within the subjects of the
master program. The program curriculum is organized as
shown in Table 1.
RIPLECS relies on the DIPSEIL platform. A DIPSEIL
server will be installed at each partner’s institution within a
single network topology. Thus, instructors at each institution
could take the advantages of employing learning resources and
lab experiments and present it in their native language and
personal educational point of view. It is obvious that multiple
simultaneous accesses to the instrument server would not make
sense because different settings from different students to one
instrument could not be handled. Therefore it is necessary to do
experiments sequent. Since access is carried out remotely, a
scheduling system must be implemented, consisting of an
access web page in which the user, having previously requested
a user account and being validated by the lab administrator,
logs in and selects up to one or two hours to access the
automation station.
The concept of Internet accessible labs encourages crossinstitution cooperation. Students at one university will access
remotely to a laboratory made accessible by a second
university. Partnership organizations will share the cost of an
expensive laboratory and physically establish it at a convenient
location. Students will have a possibility to have practical work
in labs in different countries, which labs are usually very
expensive (in some cases they are unavailable for public
universities), and that offer practical experiments or technology
with high quality, or limited access [11, 12]. The papers
presented by the partners are summarized in the next section.

III.

PARTNERS CONTRIBUTIONS

A. Design of Electronics Circuits Practices for Online
Master Degree Program Using VISIR
This paper reports on a new designed electronics practices
with the remote laboratory Virtual Instrument Systems in
Reality (VISIR). The proposed practices encompasses many
common electronic circuits for electronic circuits related
subjects within the undergraduate engineering education as
well as for the postgraduate degrees and the vocational training
courses. A new range of components and black boxed circuits
have been added to VISIR such as inductors and converter
circuits. This paper shows the configuration of the VISIR’s
switching matrix and provides a case study with results. The
proposed practices are aimed to be conducted online as en
essential task of the subject “Power Supplies for ICT
Equipment”; a subject delivered by the Electrical & Computer
Engineering Department (DIEEC) of the Spanish University
for Distance Education (UNED) within a new European online
master degree program in Information and Communication
Systems (ICS) in which UNED is a partners along with other
four European university partners from different European
countries. Remote laboratories forms an integral part of all
master’s subject in order to foster experimentation and to
prepare qualified and skilled graduates. The proposed practices
covers most of the subject’s content and are totally
administrated and delivered online in accordance with the
master’s objectives.
This is a full paper from UNED.

TABLE I.
Curriculum of the RIPLECS Master Program

Subject

Semester 1
(Fundamentals)
October-February







Provider

Introduction to Information and Telecommunication systems
Industrial and Real-time Communications
Internet Technology
Electronics for Information and Communication Technologies
ICTs research and engineering competence skills

Two of electives

Semester 2 (Specialized)
February-June

 Microprocessor Techniques
 Wireless Communications
 Multi Media
 Power Supplies for ICT equipment
 Microelectronics
 Satellite and Mobile Communications
 Computer Modeling and Simulation of Electronic Circuits

PU
DIEEC-UNED
DEIS
TUS
DSCC-UNED

PU & UNED
PU & TUGraz
DEIS
UNED
PU
PU & UNED
PU & UNED

Final Project
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B. Remote ECAD Laboratory Access for the MSc Course
‘Advanced Electronics for Information and
Communication Systems
The paper presents the remote laboratory practice in
computer added design of integrated circuits within the
European project “Remote-labs Access in Internet-based
Performance-Centered Learning Environment for Curriculum
Support”. The ECAD laboratory at the Technical University of
Sofia implemented a remote access to the professional
microelectronics software (very expensive and running only on
workstations) and is being used by the students from the MSc
degree for working on their projects.
This is a full paper from TUS.
C. Remote Labs Access in Multimedia for Information and
Communication Systems
This full paper outlines the role of the DEIS Department,
Cork Institute of Technology (DEIS CIT), Ireland in the
European project, Remote-labs Access in Internet-based
Performance-centred Learning Environment for Curriculum
Support (RIPLECS). The Multimedia for Information and
Communication Systems (ICS) module developed by DEIS
CIT for the RIPLECS project integrates the fundamentals of
current user generated web content with remote delivery over a
cloud infrastructure. The module provides students with
theoretical and technical skills in various areas of multimedia
technology and design, and incorporates assessment methods
along with these practical elements. Students are offered a
basic introduction to four multimedia subjects; 3D animation,
video editing, web development using HTML5 and content
management systems.
The students are then required to complete tasks as part of a
continuous assessment for each of the four subjects. This paper
outlines the design of the Multimedia module, describes the
structure and scheduling of the module for delivery, the set-up
of the remote laboratory in Cork Institute of Technology (CIT)
and the role of DEIS CIT in the delivery of the course, both
academically and administratively. It pays particular attention
to the planned piloting of the course and the remote labs
infrastructure which is scheduled to take place in early 2013.

behavior of WSNs and the influences of energy harvesting.
Furthermore, practical aspects of these WSNs are shown by
using a realistic application scenario. It is a part of the
European project Remote-labs Access in Internet-based
Performance-centered Learning Environment for Curriculum
Support.
This is a full paper from TUGraz.
E. Remote Wireless Communications Lab in Real Time
With the integration of telecommunication technologies and
computer science with virtual instrumentation, real, remote
laboratories can be developed and accessed through Internet in
real time, ensuring a richer collaborative experience for the
student while avoiding some of the growing limitations of
traditional laboratories, such as the lack of enough work area,
expensive instrumentation, lack of personnel, time assigned to
a laboratory, and their availability in non-working office hours.
In this paper, we present a method of creating a web-based
Remote Laboratory Experimentation in the MSc course
“Wireless Communications Systems” which is part of ICS
curriculum. This is done within the RIPLECS project.
The proposed approach integrates a traditional LMS with
the remote access to real instrumentation located in wireless
communication laboratory, without requiring specific software
components on the client side. This paper presents our
performance support approach to the design of the wireless
communications course in DIPSEIL system. There are listed
the tasks and their educational objectives.
This is a full paper from PU.
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This is a full paper from DEIS.
D. Using a Remote Lab for Teaching Energy Harvesting
Enhanced Wireless Sensor Networks
Teaching wireless sensor networks (WSNs) only
theoretically is not sufficient to understand the complex
interaction of these networks. WSNs consist of sensor node
which measure physical quantities of their environment,
preprocess the measured data, and transmit it towards a base
station in a multi-hop manner. WSNs are typically used in
application areas without wired infrastructure and so they must
be powered by batteries or energy harvesting systems. Due to
the influence different factors on the behavior, practical
exercise can enhance the learning process because the students
can perform their experimentation independently.
This work presents the use of a remote lab for teaching
energy harvesting enhanced WSNs. Students can learn the
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