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Abstract—Colleges are usually equipped with the laboratory equipment required for the prescribed experiments. However, many theoretical
concepts require practical demonstration (with sophisticated equipment) for better understanding. These equipment may not be available in
colleges, due to which, teaching faculties face difficulty in demonstrating them. In order to overcome this situation, an attempt has been made to
develop a system which provides an interface to the user through which sophisticated equipment situated at a remote location can be easily
accessed via any computing device. This work emphasizes on Publisher-Subscriber pattern, Subscriber can be any computing system connected
to the internet and the Publisher will be a system with LabVIEW to which the lab equipment will be connected via National InstrumentsData
Acquisition Module (DAQ). For communication between Publisher and Subscriber, an add-on called Smartphone and Cross-Platform
Communication Tool (SCCT) has been used.
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Different technologies, both open-source (PHP, JAVA,
JavaScript, AJAX etc.) and proprietary (LabVIEW) are being

. INTRODUCTION

In India, e-learning is gaining tremendous importance [1].
. L used for developing Remote Laboratories [4, 5, 6, 7]. The
The resources from recognized universities across the globe
) ] ) o solution proposed in this paper uses LabVIEW at the publisher
are available to the students online. Keeping this in mind, the
. end and any computing device having either a browser or a
MHRD (Ministry of Human Resource Development, Govt. of
. o . . stand-alone application designed for accessing Remote
India), has taken an initiative of getting all laboratories under
. o . . Laboratory, at the subscriber end.
e-learning facilities, i.e. creation of Remote Laboratories [8, 9].

The ideas of implementing Remote Laboratories are being II. DESIGN

discussed among some selected set of universities and colleges The architecture of the proposed system is shown in Figure

across India. 1. For experimentation purpose, we choose any computing

Remote Laboratories are the ones, which can be controlled  yeyice in the subscriber side. This computing device will have

and accessed by the user over a communication channel using
a computing device [2]. In order to achieve this, students and
faculties should have access to remote equipment. In the
proposed work, using Publisher Subscriber technique is used.
Publisher and Subscriber are being developed using LabVIEW
[3]. Also it is being expected, that Remote Laboratories will

improve the quality of engineering education tremendously.

http://www.ijritcc.org

an application that makes use of the SCCT add-on for
communication with publisher, i.e. the remote server [3]. The
remote server will be connected to the experimental set-up via
the DAQ module [11]. DAQ is used for two purposes- for
acquiring control signals from the subscriber side and also for

acquiring data from the experimental set up via sensors.
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Figure 1. System Architecture of Remotely activated Virtual Laboratory

Initially, when a user furnishes the input through the

computing device, a control signal will be generated which
will be transmitted to the remote server via Internet. Now, the
input module of DAQ will acquire the control signals and
transmit them to the experimental set-up for triggering the

experiment.

Once the output values are available from the sensors, the

output module of the DAQ acquires it and transmits it to the
subscriber via Remote server and Internet. Along with the data
acquired (analog/digital), the remote server can also send
configuration or error messages. These can be separately
received in the subscriber application using the appropriate
listeners provided by the SCCT add-on. The user/subscriber
need not worry about the communication establishment, data
transfer, channel maintenance and termination as these will be
handled by SCCT [10]. SCCT provides simple interface to the

user for programming the communication tasks.

I1l.  EXPECTED RESULTS

The proposed work is still under development and it is

expected that the once the work is completed, the experimental
set up situated at a remote location, must be able to initiate
itself on being triggered by a subscriber. Once the output
values are generated by the experiment, it should be made
available to the subscriber in the form of chart or a graphical
plot. Users can refer the graphical plots obtained and perform

the required analysis and calculations.

http://www.ijritcc.org

IV. CONCLUSION AND FUTURE WORKS

By the proposed work, a new way of setting up a virtual
laboratory is given. This will improve the quality in the field
of education, especially in the professional courses like
Engineering, Research and Medicine.
of

smartphones and Personal

Development subscriber  side applications for
Computers and for various
smartphone platforms like Android, iOS, windows etc. Time
slot based access for different users can be provided for the
smooth running of the set-up. When one user is performing the
experiment, other users can only view the results of the current
experiment and will have to wait for their time slot to perform

the experiment.
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