I DEAGROUPPUBLISHING

701 E. Chocolate Avenue, Hershey PA 17033-1117, USA ITB7309
Tel: 717/533-8845; Fax 717/533-8661; URL-http://www.idea-group.com

Chapter VIII

QoS-Aware Digital Video
Retrieval Application

Tadeusz Czachorski, Polish Academy of Sciences, Poland
Stanislaw Jedrus, Polish Academy of Sciences, Poland
Maciej Zakrzewicz, Poznan University of Technology, Poland
Janusz Gozdecki, AGH University of Technology, Poland
Piotr Pacyna, AGH University of Technology, Poland
Zdzislaw Papir, AGH University-of Technology, Poland

Delivering high quality. videa-content to customers is now expected to be one of the
driving forces for the evolution of the Internet as it can be deployed in many niches of the
emerging e-market. This chapter presentsan originally developed Video Retrieval applica-
tion withits unique featuresincluding aflexible user interface based on HT TP browser for
content querying and browsing, support for both uni cast and multi cast addressing and auser-
oriented control of QoS of video streaming in Integrated Services P networks. The
remaining part of the chapter is devoted to some sel ected methodsof information systems’
modelling requested for the predi ction of asystem perfarmanceandaninfluenceof different
control mechanisms on quality of service perceived by end users.

DIGITAL VIDEO-RETRIEVAL AND STREAMING

Theglobal Internet is absorbing video. Y ou do not have to bein a hurry any more to
get homefor theevening TV news. Y ou do not haveto record any more sport competitions
you areinterested in. All important political, sport and entertainment eventsare on the Net.
More and more regular movies can be downloaded from the Net as well.

Digital video storage, retrieval and delivery to customerswasthe only logical way for
the Internet evolution as multimediabroadband services' experts convince us (Cahnersin-
Stat Group [CISG], 2000; Riley & Richardson, 1997; and Minoli, 1995).-This statement is
a straighforward consequence of the stunning, however still controversial, success of the
digital sound format MP3.

CISG (2000) examined that streaming mediaistaking off and will drivethe market for
serversdelivering multimedia content from the edges of the Internet to high populations of
potential customers. CISG (2000) al so found that new technol ogieswill makeit possiblefor
servers to greatly increase the number of simultaneously delivered streams. CISG (2000)
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suggests as well that streaming media has the potential to make all Web sites more eye-
catching to consumers and, therefore, to keep them at a site and attract new consumers.

Servers and software for digital media retrieving and streaming are sophisticated
database systems tuned for the management of high-quality graphical or video content.

Traditional database systemswere used to store and manage a phanumeric datatypes.
Databases that additionally contain images, text, audio_and-video are called multimedia
databases (Khoshafian & Baker, 1996).

Videoisasequence of images, arecordedreal-life event usually recorded with avideo
camera. Incontrast toimagedata, videoistime-dependent. Time-dependency meansthat the
datahasameaningful interpretation only if presented with respect to aconstantly progress-
ing time scale. Video dataitems are described with a set of attributes like width and height
of each frame (in pixels), compression/file format, compression quality, frame/bit rates,
video duration and color depth (bits/pixel).

Video inherits all image content-based features, like keywords, color histograms,
object shapes, etc., but it al so adds same specific featureslikeobj ect motion (spatiotemporal
object movement), camera motion and representative frames (Flickner et al., 1995).

DBM S should provide a set of video manipulation methods; like:

- export/import to/from external data sources,

- cut (create a subset of the original video),

- real-time playback and recording: play forward, play backward, fast forward, set

working point, remove working point, jump to working point.

Themultimediadatatypes show drastically higher storage requirementsas compared
to traditional alphanumeric datatypes. A single multimedia dataitem consumes kil obytes
(simpleJPEG-compressedimages) to gigabytes (high-definitiontel evision) of memory, and
usually data compression methods are employed to reduce the data size. Thisalso implies
the requirement for high data transfer ratesin case of time-dependent continuous media.

The requirement to store and manage multimedia information in a database signifi-
cantly influences DBM Simplementation (Aberer & Klas, 1992; Adjeroh & Nwosu, 1997,
Khoshafian & Baker, 1996). The most interesting topics of DBM S technology, which are
important for multimediadatabases, include datastorage, transaction and query processing,
and data protection.

The Video Retrieval Serviceisaderivative of aVideo-on-Demand, which is defined
in ATMF specification as an asymmetrical-service that transfers digital, compressed and
encoded video and audio information from a server (typically a video server) to a client
(typicaly a set-top Termina-STT). At the consumers' set-top terminal, the streams are reas-
sembled, uncompressed, decoded and presented on adisplay (ATM Forum, 19963, p. 6).

In Video-on-Demand service, the user has a predetermined level of control over the
selection of the video content aswell asthetime of viewing. It offersthe functionality of a
home VCR, including select/cancel, start, stop, pause (with or without frame freeze), fast
forward and reverse. More advanced implementation may enable scanning forward or
reverse, setting and resetting memory markers, showing counters, jumping to different
indexes. The Video-on-Demand service ensures synchronization of the audio and video
streams as well as time base recovery. It'is likely to be used for entertainment and
educational/training purposes allowing subscribers to access a library of programs (e.g.,
movies) collected in adigital repository.

Dependingontheimpl ementation, the user may havevariouslevel sof control over the
video playback startup time and servicetype. It isassumed that the Video-on-Demand will
allowfor theindividual treatment of auser. It meansthat theuser will be provided with means
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