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Abstract —The work described in this paper was carried out at in comparison with similar professional video information and
the department of Radiocommunications and Videotechnologies presentation systems.
at the Technical Universjty of Sofia, Bulgaria. The major goal .of State of the Art. Today, digital media is the most
e et oty i o, Ompeling platfo 0 ffecively reach employees, suderis
on digital displays located at many locations. Our target displays _customers,_ and pa_rtners. This digital media is used to convey
were located at the entrances of buildings and students offices of ImporFant Informatlon _and messages S_UCh as news, training
faculties. material, and information about upcoming or current events.
Digital media is effective because it brings familiarity and
Keywords —Digital Signage System, Video Monitor, Video closeness to modern communications ([3], [4]). In today’s
Information System, IPTV. dynamic world digital media has an important role especially
for organizations which wish to spread their business
I INTRODUCTION throqghout the yvorld. For edgcz_itional_ organizations digital
media plays an important role in informing students about the
events, such as: seminars, lectures, meetings, registration
8ad|ines, schedule changes, exams, and sports activities.
igital media represents an emerging new communication
hnology; in particular digital signage is rapidly gaining
Eularity today. Digital signage is emerging as a nhew
communication technology. A digital sign is defined as an
lectronic display that shows information, advertising, or
ther messages as is shown in [5], [6] and [7]. Digital signage
. . L can be implemented using liquid crystal displays, light
mont?]c;yuc?retgasc?cr;g:tethpericr)vell?j?/(rerttci)s\(/avr?\lgzt;t' IS necessary to pg}%itting diod_e_s, digital projection, plasma} dis_plays, etc. ([8],
. ' . . [9]). Such digital signage can be used in airports, research
- to store the client data to the server provider, which Lsr anizations, shopping malls, railway stations, and
connect_ed with the secyrity of client data and the dePender}ggtaurants t'o dynamically deIi\'/er information, gr:;\phics,
Of_:_f;]eeC|fg£r$nst23rEreovﬁggo information and presentatioanimations.’ videos, text, and other web contents on a _(high
systems are composed of the necessary open source soft urallty) dlsplay_ to targeted viewers at a specific time
(?],[11],[12]). Fig. 1 shows the general structure of a digital

modules_. The main advgntages of the open source vi 8nage syem, including a Web server with a database
information and presentation systems are the following: !

- easv adaptation and expansion according to the concrsﬁrver’ mana_gi_ng server and local _client computer to accept
. asy P par glot ) ) display digital materials, transmitted over the Internet.
video information and presentation system application;

- suitable for academic and education applications, in
which it is typical to make the extensions, experiments,
practical student works and projects, using different
communication technologies, research, etc. PC

The goal of this article is the development of a video
information and presentation system for academic and
education applications at the Technical University of Sofia,
based on open source programming environment, given the
possibility on future expansion and low cost for development

There are many commercial and also open source vid
informationand presentation systems described in [1], [2], [
and [4]. The commercial systems are based on professionq
developed software systems. Their main disadvantages are
following:

- the high prices;
- the necessity to adapt the software to the concreg
application;
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and how to get from where the sign is to this place. Informirignovations, including high-quality multichannel sound, high-
the potential audience in these organizations througtefinition video quality, new support for mixed-mode voice
conventional signage has many disadvantages and drawbaek&l music content, and more. For the adoption of broadcasting
Some of these drawbacks and disadvantages are the finangiaterials in the client's computers are used Media Player or
costs of printing, distributing, and removing paper posters; thd_C Player.

environmental costs of these posters over their lifecycle; the % Client's subsystems for remote control and
fixed contents of such printed posters (i.e., any change a@dministration of the VIS-TU systentor the purpose of
expensive as it requires a physical change to the poster - oremote admiistration, management and control of the local

it is printed); printed posters can only convey static text armbmputers in a VIS-TU, two software systems - UltraVNC
pictures. In this research project we designed and developednal Logmeln are used. This approach guarantees the
prototype system, based on using a PC directly attached toeaervation and the security of remote administration and
digital display in order to display web contents. Our targehanagement of local computers in the VIS-TU, in the event
displays were the large screens located at the TU-Soffat one of the two systems making improper connection with
buildings. any of the managed computers. As a result of the need for a
tool for quick access to configuration settings of the LCD
monitors a software system Samsung Monitor for
management and control the local computers by the RS232

h inf d obiecti  th . desi serial port was developed. The software system was
The main focus and objective of the project was to eSIgJSI]eveIoped with Visual Studio 2010 program environment, in

devdop, and evaluate a hardware/software solution based QR \ersions -SamsungONFin command mode for use in
mini computers, to control and display different contents gn. e moddy the programming environment UltraVNC and

d@gital display_s. Instances of this system could bg located §émsungMonitor in graphics mode for self-management and
different locations. The developed Video Information Systey .ol of a separate monitor featurésrightness, contrast,

(VIS-TU) displays different kinds of information, based UPOLGnd, volure, power on/off and etc.). In Fig. 3 the starting

a “playlist” that can be dynamically updated. A secondary..can of a SamsungMonitor GUI program is shown.
goal of this project was to remove the single point of failure of

a television (be it analog or IPTV) based system, since each
display has an attached processor and local storage containing
both the information to be displayed and the local playlist of
what is to be displayed. In existing TV based systems when
the main server crashes the whole system stops working.
More generally this project will explicitly consider how to
generate a cycle of information to be displayed, where the
information can be adapted based on time, location, and
viewers. The granularity of the cycle’s schedule (i.e., playlist)
is much shorter than that of existing digital signage systems —
leading to a more visually dynamic experience for viewers.
The common block scheme of the developed Video
Information System is shown on Fig. 2. The main structured
blocks, included in the system are: Fig.3. Starting screen of the program SamsungMonitor
+ Server system for information controfIS-TU Server 4 C . ith  th . : K d
Systeq The system includes Content Server, based on . Connection ~ with ~ the  university -~ network an
Windows Server 2008 OS and an open source digital signa?géss'b'“t'es for visualization in computer classes and
solution (Video Editing system - Xibo), centrally managed vi hference halls.
a web administration panel (PHP/MySQL Database) and
distributed over a local network or the Internet to one or more Ill. EXPERIMENTAL RESULTS
clients (.NET 3.5 Framework for Windows XP OS) connected

to display hardware (TV Monitors, Projector, IP Cameras pigital signage has a very important role in educational
etc). organiations to inform their employees and students about

+ Client's subsystems for visualization on the Samsungpcoming events and to distribute information. It improves
TV monitors in the TU buildingsvIS-TU Client SystemThe  campus  communications and  facilites  emergency

systems are based on Windows XP mini computers LEGptifications. It can inform students about upcoming seminars,
7000, configured with Intel Atom N270 1.6 Ghz two coresegistration deadlines, exams, and sports activities.

processors, 512 MB DDR2 RAM, 160 GB local hard diSkS, The appropriate |ay0ut information shown on video

two 1 GBps Lan controllers, SVGA video controllers. monitors,makes it possible to displayurrent messages, static
4+ Internet IP Cameras for real time Streaming of Vide@nages (phcﬁgraphs) and moving images (Video C||ps) of the
information. The live streaming of videos, slide showife at TU was created. The created layoutassistent with
presentations, advertisements, screen shotsiet@erformed the fact thathe monitors arevith plasma screen technology
USing aWindows Media Encoder 9 tool. This is pOWGrfUl forand it iIs 1 |0nger necessary to d|Sp|ay static graphic

content prodcers who want to take advantage of the mamMements. This information was created and edited with the

Il. SYSTEM DESCRIPTION
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possibilities of editorial environment in the VIS-TU system In addition there are a number of areas for future work that
thatis shown in Fig.4. In Fig. 5 the general appearance of th@uld make the system more attractive and competitive with
unit for displays control is shown. commercial digital signage systems.

There should be an easy means of setting up a backup
server and offering hot-failover to this alternate server —
should the main server fail (for example, using a network
dispatcher — as it is often used to support load balancing
across a set of web servers).
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Fig.4. Video Information System editing unit.
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Fig. 2. Block scheme of the developed Video Information System
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