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Abstract The fast technological changes and the resulting shifts of market conditions require the development and
use of educational methodologies and opportunities with moderate economic demands. Today, distance education is
primarily performed through the Internet, which is the biggest and most powerful computer network. For teachers
and instructors offers an ideal novel way for distance teaching and learning, creation of classroom pages, and a
suitable medium for developing remote virtual laboratories and remotely controlling physical plants and experiments.
In distance education programs the traditional face-to face teacher communication and interaction are replaced by
technological tools (i.e., voice, video, data print, and multimedia). In the area of control and robotic engineering
education we have today available the important results of several efforts toward the development of interactive web
based platforms that provide e-course material with on-line theoretical and laboratory exercises, course management,
virtual classes etc., as well as virtual (simulation) laboratories and Web-based remote physical laboratories.
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1. Introduction
Distance learning is rapidly gaining ground. Courses
can be efficiently delivered to meet the students own
timetable and work or domestic needs [1]. It enables
students to work when they want to, not when somebody
else wants them to. It also lets them re-cover ground they
might need help with, in their own time, and with no
embarrassment [2]. Today’s technology lets them put their
questions to their tutors, and the tutors can answer them
either in real-time or at some other time, especially when
multiple time zones are involved. It makes the learning
experience very much easier [3].
Web-based control and robotics distance education is a
growing field of engineering education with a substantial
amount of educational material and many teaching tools
and platforms already available [4]. Many educational
institutes are adopting distance education programs in
most of their courses including those which must be
followed by hands-on experimentation [5].
In distance education programs the traditional face-to
face teacher communication and interaction are replaced
by technological tools (i.e., voice, video, data print, and
multimedia). Through a number of studies it was
demonstrated that with the proper care (selection of
method, technology, student/teacher interaction means,
etc.), teaching and studying at a distance can be equally
successful as traditional face-to-face instruction [6].
The original concept of distance learning involved a
student connecting with a course via correspondence with

no personal communication with tutors or professors. However,
today’s technology enables brilliant connections to be
made between professors and students, as well as between
students themselves [7]. Advantages of distance learning:
• Flexibility is the major benefit of distance learning
courses. Specifically for working professional. Not
everybody has the situation of pursuing a regular
course. For those who had to start working right
after graduation such courses is a blessing and give
the chance to pursue higher education.
• Everyone does not have the same speed in learning.
Some students are quick learners, while others need
time to grasp a subject. One of the largest benefits
of distance learning is that you can read at a pace
that is comfortable for you. In regular classes the
peer pressure and constant tests and homework’s
given by professors would seriously handicap the
learning speed.
• It is very tough to get into course in a good school
the marks required for acceptance is high. Distance
learning courses do not demand the same high
percentage of marks. It is relatively lesser so the
horizon for students who can pursue the course
broadens.
• Distance learning courses are convenient to pursue.
Exams are held only once a semester and if there are
any classes they are held only for a few days or in
weekends. These make it quite convenient for a
working professional to continue his education
without interrupting his office work.
• If the course is one of the online courses you have
the added bonus of virtual leaning and access to
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study materials and virtual lectures at any time you
want. Virtual lectures save a lot of time and effort as
there is no need to travel for classes. Also paperless
exams are the recent development which has made
it very easy for the students.
• Cost effective. Distance course have much lesser
fees compared to regular courses. This is the major
reason why it is easier for working professionals
with family commitments and financial burdens to
pursue such courses.
Distance learning is delivered via electronic platforms
(Figure 1), often supplemented by Skype calls and other
technology sharing [8]. So the distance aspect is being
removed, but the student is not physically attending an
institution. It is the way forward for international students
to gain world-class qualifications [9].

Figure 1. E-learning via Moodle system

Distance learning experiment can be used in following
fields:
• Distance learning for part time and remote students
without time and distance limitation,
• Pre-experiment for undergraduates before they go to
the actual laboratory,
• Enable students to use expensive laboratory
experiments which they actually have no access,
• Share expensive laboratory equipment with other
university.
Simulation based labs cannot provide a feel for real thinks.
Students need to use real devices and execute commands
on real tools to gain necessary practical skills. Distance
education institutes need to find a solution to provide the
students with meaning full and relevant practical
experiences while at the same time it being online [10].

2. Distance Training Based Moodle
System
Moodle is one secure, all-inclusive system which
provides students, teachers, and administrators with all the
tools they need to tailor personalized learning atmospheres
which are conducive to productive learning [11]. The
Moodle can be easily downloaded onto your existing
system, and offers courteous, knowledgeable customer
support from Moodle partners. [12].
The control menu located in the upper part allows users
to save the experiments performed both in image format
and in MATLAB m-file format (e-Journal option), see
Figure 2. This permits users to share experiment results
with other users by means of the collaborative
environment [13]. The Home page allows the users of the
implemented application to connect as a “guest” or as a
“standard user” (students, teachers of secondary
vocational schools and company workers), asking to
standard user for corresponding ‘”login” and “password”
and maintaining these authentication variables during the
whole session. In “Home” the standard user can link to the
“RUSOS” page, which gives general information about
the Erasmus + project.
Just by looking the number of features and
improvements that are introduced in the latest addition,
one can quickly get a grasp on how much Moodle focuses
on making the open source LMS so much loved by the
users [14]. Features for all Moodle users:
• An interactive user menu
• Email to save privately. This feature allows the user
to email documents and other important
correspondence with attachment directly to
themselves, which in turn automatically saves the
correspondence and attachment in a private file for
future use.
• Auto-save feature for text. Anything you are
working on, be it a fairly minor assignment or
important article or thesis Moodle’s auto-save
feature allows you to securely store any content you
have written, keeping it safe until you are ready to
edit or publish it.
• ‘Like’ rating ability. Simply put, this allows you to
share what you choose with social media sites you
use by taking all of the benefits of social media and
bringing them together with Moodle in harmonious
integration.
• Improved Gradebook Features.

Figure 2. Example of distance training based Moodle system
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The client requires Internet access, a web browser, Java
and Java 3D runtimes components as software that
consists of an EJS jar file with all the resources needed to
execute the remote lab. This allows them to use different
kinds of computers or operating systems in order to run
the application [21].
Platform for client software is required, and any
necessary additional software should be provided for free,
see Figure 5. The interface between the user and the real
lab is the (user) web browser. Browser loads the user
software as Java applets from the server and starts them
[22]. Clearly, due to modularity any new features needed
are easy to be added and implemented.
Figure 3. Experiment of virtual lab to control an industrial robot

A system that adopts computer-based technique to
interface the students with the physical world is needed, a
laboratory that could provide access through a Web
browser to the real equipment in laboratory, see Figure 3
[15]. This lab enables student to send commands, which
can be pre- processed on the student’s side [16]. Then, it
will go through the server and execute the experiment in
the real lab on real equipment. The results of the
experiment will be appeared at the student’s side [17].

3. Structure of Virtual Laboratory
The structure of the laboratory is based on a clientserver architecture [18], shown in Figure 4. On the client's
side there is the graphical user interface built using Easy
Java Simulations. EJS is a freeware open-source tool for
rapid creation of applications in Java with high-level
graphical capabilities and with an increased degree of
interactivity. The EJS interface is the core of the system.
It integrates the measurements from the vision subsystems
and the robot measurements, invokes the user code that is
executed in a MATLAB server, and sends the resulting
control inputs to the robot. The applications created by
this tool can be standalone Java applications or applets.
The sources of these applications are saved in a
customized XML format. The resulting applications can
connect to external tools like MATLAB/Simulink [19].
The connection with MATLAB is quite interesting
because MATLAB is a well-known technical software
tool in the engineering community. This link uses the
JMatlink 3 library and the engine library to control
MATLAB from EJS applications [20].

Figure 4. Structure of virtual laboratory

Figure 5. The architecture of client – server laboratory

On the server’s side, there is a real lab with three main
components: industrial robot ALMEGA AX-V6, its
control system and server (PC). For the development of
this robotic lab, a robot has 6 DOF with a welding gun
used for simulation of welding [23].
The server is a PC which includes the web site, from
where users can download the Java applet. Server
validates the commands from a client’s computer and
sends them to the Arduino board [24]. The IP camera
allows users to receive video streams by means of the
HTTP protocol as feedback during the operation processes.
The experimental setup is depicted in Figure 6.

Figure 6. The architecture of client – server laboratory

4. Conclusion
Lab classes are undoubtedly essential in engineering
studies to make that the future engineer obtains a
suitable training. Although these lab classes have been
traditionally carried out in the lab classroom, the current
evolution of communications and computing resources in
general, allows the conducting of remote practices to be
faced with increasing means.
Among others, in areas such as automation, robotic or
electronics, different approaches of remote laboratories
are emerging, which allows the access to didactic or
professional material of different kind.
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