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Introduction

Digital TV
Sports broadcasting corporations
Content Providers

Heterogeneous multimedia consumption
Seek new ways of integrating and presenting enhanced 
content to their customers
modifying their production cycle as less as possible

MELISA system
Multi-Platform e- Publishing for Leisure and Interactive 
Sports Advertising system
Multimedia resource adaptation using MPEG 21 - DIA
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Introduction

Multi-user Profiling 
User Categorization

User Profiles

Usage History

Integrated TV entertainment experience
Stereotyped User Weights
Extracted profile Information
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MELISA system I

Overall process-level architecture of the MELISA system
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MELISA system I

Overall system architecture
Sender Side

content preparation: interactive advertisements, live bet 
offering, template design for enhanced content
management and packaging

Receiver side: a typically stand-along machine that

Authoring visual enhancements
Offline Authoring 

takes place before the start of the sport event
creates an initial scene for the presentation

Online Authoring
generating and transmitting real-time encoded visual 
enhancements during the event
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MELISA system II

MPEG-4 BIFS
binary representation of audio-visual 
objects and behavior
represented by a tree
authored with the XMT Language

Initial BIFS Scene
All static content (images of players, 
sponsors)
default parameters (not necessarily 
fully specified or displayed )

BIFS Updates
BIFS-Anim Updates
BIFS-Commands Updates

Module for editing the XMT template

Example of personalization file
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MELISA - Soccer game Scenario I

Initial presentation scene
Event 

Betting, Info, Stats

Score

Real time visual enhancements
Customization Points

line for distance to goal

Initial scene for football game on a STB

Example of real-time visual enhancement.
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MELISA - Soccer game Scenario II

Result of several generated 
real-time contents on the 
initial presentation

Bet Menu
Score
Time
Player Info

Fig.1

Fig.2
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Server

Content Adaptation 
& Personalized Interface

User Personalization System

Extracting 
Profile 

Information

Extracting 
Profile 

Information

User  Profile
Terminal

Final
Content

Adaptation

Final
Content

Adaptation
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Multimedia resource adaptation I

MELISA Digital Item 
all information packaged in one entity (MPEG 21 – DIDL)
contains a version of the content for each supported 
platform
adopts MPEG 21 – DIA, 

messages between servers and users are in the form of XML 
documents with URL links to resources or encoded binary data.

DIA framework
Usage Environment Description Tools: User Characteristics, 
Terminal Capabilities, Network Characteristics, Natural 
Environment Characteristics
Digital Item Resource Adaptation Tools: Bitstream Syntax 
Description – BSD, Adaptation QoS, Metadata Adaptability
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Multi-user Profiling I

Content Adaptation based on End User preferences 
Content filtering
Personalization

User Profile Extraction
Usage History

Profile Building
User interests
A/V enhancements
Interactivity motions
Event alerting functionalities
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Multi-user Profiling II

Personalized TV viewing
Choosing what to view and when

e.g. choice of a particular event or specific portions, e.g. 
the final 20mins

Choosing how to view the program
e.g. betting opportunities during a football match, show 
alerts when other programs of interest are available

adapt to aggregate group profiles
watching TV, especially sports and movies, tends to be a 
social activity
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Multi-user Profiling III

Cumulative User Profiling
Following of a TV viewing group
Least Misery Strategy

Aggregating the preferences of the persons that make up 
the group

Statistical Extracted Stereotypes
Each viewer may not be awarded their first option, but in 
most cases the system will choose an option close to 
their liking
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Conclusions

Heterogeneous multimedia consumption in 
the framework of digital TV under the 
scope of MPEG21 standard

MELISA system
Multimedia Resource Adaptation
Multi-user Profiling



G. Andreou
04/12/2006

MPEG-21 concepts for personalized 
consumption of heterogeneous multimedia

References
E. Papaioannou, K. Karpouzis, P. de Cuetos, V. Karagianis, H. Guillemot, A. Demiris, N. 
Ioannidis, MELISA – A Distributed Multimedia System for Multi- Platform Interactive Sports 
Content Broadcasting, Proceedings of EUROMICRO Conference , pp. 222-229, 2004. 
ISO/IEC 14496-1:2001, Coding of Audio-Visual Objects (MPEG-4) – Part 1: Systems.
J.-C. Dufourd, BIFS: Scene Description, in: F. Pereira, T. Ebrahimi (Eds.), The MPEG-4 
Book, Chapter 4, IMSC Press, Prentice Hall, New Jersey, 2002.
ISO/IEC JTC1/SC29/WG11/N3382 14496-1:2001 PDAM2 (MPEG-4 Systems), Singapore, 
March 2001. 
ISO/IEC/JTC1/SC29/WG11/N5231, MPEG-21 Overview v.5, October 2002.
K. Holtman and A. Mutz, Transparent Content Negotiation in HTTP, IETF RFC 2295, 1998.
M. Ji, s. M. Shen, W. Zeng, T. Senoh, T. Ueno, T. Aoki, Y. Hiroshi, T. Kogure, MPEG-4 IPMP 
Extension for Interoperable Protection of Multimedia Content, EURASIP Journal of Applied 
Signal Processing, Vol. 14, pp. 2201-2213, 2004.
B. Tseng, C. Lin, J. Smith, Using MPEG-7 and MPEG-21 for Personalizing Video, IEEE 
MultiMedia, vol. 11, no. 1, pp. 42-53, 2004.
L. Ardissono, A. Kobsa, M. Maybury, Personalized Digital Television: Targeting Programs to 
Individual Viewers, Human-Computer Interaction Series, Vol. 6, Springer, 2004.
J. Masthoff, Group modeling: Selecting a sequence of television items to suit a group of 
viewers, User Modeling and User Adapted Interaction, 14, pp. 37-85, 2004.
D. O’ Sullivan, B. Smyth, D.C. Wilson, K. McDonald and A. Smeaton, Improving the quality 
of the personalized electronic program guide. User Modeling and User Adapted Interaction, 
14, pp. 5-35, 2004.
G. Lekakos, D. Papakiriakopoulos, K. Chorianopoulos, An integrated approach to interactive 
and personalized TV advertising. In L. Ardissono and Y. Faihe (eds.), Proceedings of the 
2001 Workshop on Personalization in Future TV, Sonthofen, Germany, 2001.



G. Andreou
04/12/2006

MPEG-21 concepts for personalized 
consumption of heterogeneous multimedia

Questions
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