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Abstract—This paper briefly describes a few remote and
virtual laboratories from BMSTU and Labicom at Labicom
platform in 2015. Client side of the distributed network
applications is shown. Main features and characteristic
important from the point of view of remote lab design are
discussed.
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L INTRODUCTION

Despite a growing need of internet brokerage system
and ‘turn-key’ software for on-line laboratories there is
not even one that satisfies all different requirements and
demands of laboratories' developers.

To address such needs the Labicom platform [1] was
developed. Labicom provides remote and virtual labs with
infrastructure, API and software packages, such as ‘La-
bicom Connect’ [2].

A few remote and virtual labs were created and added
on top of Labicom software and infrastructure. Remote
Laser Laboratory (RLL) [3]-[4] and Global Navigation
Satellite Systems Laboratory (GNSSL) [5] were jointly
developed by Labicom and BMSTU with existing labora-
tory resources of Radioelectronic Systems and Devices
Department at BMSTU. Microwave Amplifier Remote
Laboratory (MicroAmpRL) was developed by Labicom
with the instruments provided by Keysight Technologies.

1L GENERAL DESCRIPTION

Labicom provides API for developers of on-line labora-
tories (remote and virtual). It also hosts laboratory-
specific client-side applications and generic ones like time
reservation, group management etc. It relies on advanced
Internet technologies and uses distributed multi-tier archi-
tecture for being able to provide as much flexibility, re-
sources and usability as possible. Labicom also introduces
commercial components and a business model for educa-
tional institutions and remote laboratories.

From the point of view of laboratory users (for exam-
ple, students) Labicom is a web-site accessible via modern
browser from any kind of device where an Internet-
browser can be installed. In their turn, remote laboratories
hosted on Labicom are web applications that laboratory
users can access from web-browsers. Thus, users are able
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to work with unique or otherwise dangerous experiments
and laboratories in leading technical schools globally.

It is cross-platform (Windows, iOS, Mac, Android,
UNIX), works on desktop and mobile devices and doesn’t
require any external plug-ins like Java, Flash, Unity or
Silverlight. From the point of view of laboratory adminis-
trators Labicom is not only a web site but also a compo-
nent integrated into their software for direct communica-
tion with Labicom web-server. During demonstration
session we will show Labicom operation on Windows
laptop, on one of Apple devices and on Android tablet.

III. INTERNET SECURITY AND ACCESSIBILITY

Access to laboratory resources is granted through se-
cured internet connection (green address bar in the brows-
er).

By encrypting all the communication with SSL and be-
ing verified by verification authority Labicom assures its
users that they can safely work in this system.

Regardless of the complexity behind the scenes La-
bicom sends to browser only HTML code with some
JavaScript and CSS. It means that it is accessible to all
potential users because presently browsers are installed
even on mobile phones. Since HTMLS is best supported
on Google Chrome, it is recommended to use this browser
but it’s only a matter of browser compatibility with
HTMLS standards. Internet Explorer is still not recom-
mended and all other browsers are somewhere in between.

IV. REMOTE AND VIRTUAL LABS DEMOS

Remote Laser Laboratory (RLL) at BMSTU provides
remote and virtual experiments (figure 1) with a solid-
state pulse laser Nd:YAG (neodymium-doped yttrium
aluminum garnet Nd:Y;Al;Oy,). It allows investigating
free-running generation and Q-modulation modes. Time
domain, energy and spatial characteristics of solid-state
laser are provided for studying and experimenting with.
Mode of laser operation and its parameters are fully con-
trolled remotely via electronic and mechatronic devices
that have their “virtual” correspondences in the graphical
user interface. Students may use results simulated with
special software as initial inputs for their experiments, and
then compare theoretical and real-life values.

Global Navigation Satellite Systems (GNSS) Laborato-
ry at BMSTU provides engineering educational remote

17



PAPER
LABICOM LABS 2015: REMOTE LASER VIRTUAL AND REMOTE LAB, GLOBAL NAVIGATION SATELLITE SYSTEMS VIRTU...

- -EN

J/ & Labicom x

& C A & https;/labicom.net/en/labs/rll/virtual Q=

0000

Figure 1. Graphical user interface of the RLL web-client in the web-
browser.
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Figure 2. Graphical user interface of the GNSS web-client in the web-
browser.

experiments with GLONASS and GPS navigation systems
(figure 2). Users can choose various constellations of
satellites and investigate special characteristics and appro-
priate statistics.

The Microwave Amplifier Laboratory (figure 3, 4) was
developed by Labicom with Keysight instruments and
deployed to two separate locations.

V. CONCLUSIONS

Current increasing demand for e-learning and matura-
tion of Internet technologies create an unprecedented
opportunity to virtualize laboratories of various kinds. In
this paper we showed that the software part of three very
different laboratories can be built with the same set of
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Figure 3. Graphical user interface of the Microwave Amplifier Labor-

atory (Oscilloscope Tab).
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Figure 4. Graphical user interface of the Microwave Amplifier Labor-

atory (Analyzer Tab).

tools, the same API and infrastructure. Universities bene-

fit

from remote lab platforms like Labicom because uni-

versity teams can focus on experiment-specific features
while the platform can provide them with lab server tem-
plates, network integration tools (Labicom Connect),
specialized LMS and ready-to-use infrastructure.
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