DIGITAL BROADCAST ENVIRONMENT USING WEB SERVICE
TECHNOLOGY — NEW APPROACHES FOR FUZZY CONTENT DETECT ION
AND SERVICE DISTRIBUTION

H. Joachim Nern

Global IT&TV GmbH
200710, Duesseldorf
Germany
Email: nern@global-ittv.com

V.M. Vishnevsky

Institute for Information Transssion
Bolshoy Karetny per. 19, Mosci®v 994
Russia

Email: vishn@iitp.ru

Tatiana Atanasova

Institute of Information Technologies -BAS
Acad. G. Bonchev 2, Sofia
Bulgaria
Email: atanasova@iinf.bas.bg

KEYWORDS: Digital Broadcast, DVB-C, DVB-S, DVB-
H, IPTV, WEBTV, fuzzy classification, service net,
convergent media platform

ABSTRACT

The main objective of this paper is to introduce th
software environmental approach for semantic telewi
The main idea is to combine WEB 2.0 characteristiith
Semantic Web as well as Al features to achievexdlfle
application independent media platform. In this graihe
main realization aspects concerning the used welbcse
technology, the Al methods as well as the enviramale
structure is described.

INTRODUCTION

Digital TV (IPTV, DVB, DVB-C, DVB-S) is one of the
biggest challenges of the broadcasting market. IPTV
denotes delivering of TV over the IP protocol. inkt as a
platform for distributing TV services implies the
possibility of customized transmission and fadié&anew
forms of interactivity and personalization of sees. The
concept WEB TV is used both when transmitting T\éov
the WEB and WEB services over TV networks. Because
of interactivity on the Internet, it is possible add other
values to these services. The most successfulnkttan/
business models are likely to involve syndicationor
from other media. On the user side (Video on deméord
example), all services are provided through thevoik.

Most of the features and functionalities of digital
Television are depending on external market comati In
spite of that several governments including Eurbpee
determined an analog terrestrial broadcast cutefie.d
Accordingly in many geographical regions, analog
reception, or free TV, is the most prevalent tedmn
access technology. The analog broadcast cut-off wat
yield in several activities on the provider sidevesll as

the industrial vendors. The end of the analog tsien
area implies also the development of new broadcast

structures as well as the creation of new toolsdigital
object (especially moving pictures) handling.

DIGITAL BROADCAST REALIST AS CONVER-
GENT MEDIA-PLATFORM

Within the last few years the area of televisiomia phase
of change — several concepts related to DigitakVision
are discussed and meanwhile brought to realiza@owe. of
the main approaches in this context is the conadpt
“convergent media-platforms. Although a clear and
distinguished definition is missing — and the term
convergent media-platform is used within different
contexts, the authors try to give a definition tetato the
introduced media platform approach. As illustrated
Figure 1 the term convergent is used in the sehaé t
several digital media streams are converged to @b
digital objects. Furthermore different distributiestreams
are bundled within one platform — also somekind of
converging — bundling = converging. Although the
distribution process itself is not focused on oigtrithution
channel but several: within convergent media piatfothe
digital content (AV-objects, “moving pictures”) is
distributed and broadcasted via several streamen(eis)
like IPTV, DVB-S, DVB-C, DVB-H etc). It depends dhe
structure of the media platform itself, which broast and
distribution channels are used — possible are duetto the
digital feature of the objects.

IP-TV / DVB-S / DVB-C / DVB-H / HD-TV
— el content ) <—
produktion & UGC & workflow

acquisition
Figure 1: Convergent Media-Platform with different
distribution channels



CLASSICAL VIEW: 3) a CMS system for organizing the objects
BACKEND — MIDDLEWARE - FRONTEND : .
4) as well as special tools for handling user

The proposed type of media-platform is designedaas generated content (UGC)
classical three-fold structure (illustrated in Higu2):
Backend, Middleware, and Frontend. The input fog th
backend is delivered by

The middleware is mainly devoted to streaming, dimmp
and web server applications. In a fully expandedlieme
platform the server applications also include theelite
1) edutainment partners, who post their edutainment  cable TV uplink resp. provision of the broadcaghais to

objects and products and the uplinking provider.
2) by the TV editing team, processing the AV- The user gets access to the platform via the frahte
objects (mainly moving pictures) and module and is provided with streaming products (Téb

IPTV streams), Video on Demand (VoD) and further

3) further partner and clients L ) .
) P communication services as well as - in the expanded

The backend module itself is related to severat¢sees, version - with DVB-C and/or DVB-S program broadcast
like As described in /Nern-2008/ the described medidqla
1) semantic indexing of the AV-objects and is realized in the first step in the edutainmeitae

edutainment products and The threefold architecture structure is already tineed in

2) the adequate assignment of annotated AV- as well /Rothe-2008/.
as edutainment objects based on the given

annotation
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Figure 2: Detailed view of the three fold realipatistructure
FRONTEND — FUZZY CONTENT DETECTION the net structure is the feasibility to extract-sudhs and to
AND PROCESSING create out of the nested objects and fragmentsmerged

Data Processing & Semantic Annotation objects /Nern-2007/.
The data handling procedure benefits from the tfzat the Net (and Sub-Nets) Sub-net New “merged”
AV-objects are given in known digital formats (mpg2 of annotated AV-Material Ao\f/’(‘i"]?‘;i‘tjs AVOCQ}QE‘:m
mpg4, avi, swf, rm,etc). This allows a (quasi-)camiated

preprocessing and detection resp. classificatioknafivn

as well as unknown objects. The main idea here tsett ﬂﬂ:> ﬂ[]:> %

the object — especially the UGS objects - as sesvic

/Atanasova-2007/ and to build up net structuresisting Semi- Creation and
automatic Authoring

of coupled objects and object fragments (illusttata
Figure 3). For enabling an optimized creation pssche
AV content objects are described as semantic welices
resulting in a net of coupled objects and subndts o
coupled objects. As illustrated in Figure 3 theattage of

extraction

Figure 3: Net and sub-nets of objects and objegirfrents
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Figure 4: Flexible three layered classificatiorusture

The algorithms for the fuzzy set based classificatf the
AV-objects is given in /Andonova 2006/. The resflthe
extraction and classification process is illustlate Figure
4: a flexible three layered classification tree.eTh
assignment functions for a special layer are ilatsd in
Figure 6.
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Figure 5: The service (AV-object) compsing process
realized as a closed loop cycle

Application of the SWS paradigm to AV-objects

For representing the AV-objects as SWS the WSMO
/WSMO-2008/ specification is applied, especiallye th
choreography and orchestration feature. To optintiiee
orchestration procedure of AV-objects to be merged
controller structure in case of serialization and
composition of services (representing the AV-olgkads

used. As depicted in Figure 5 the composing prot®ss
designed as a closed loop process ensuring qaliéestelf
regulating features. The details about the compgosin
process is given in /Atanasova-2005/.
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Figure 6: Example of assignment functions aftaszzy set classification for
a pseudo three layered classification tree



