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0. Abstract

An incommensurable amount of audiovisud information is becoming available in digitd form, in digita
archives, on the World Wide Web, in broadcast datastreams and in persona and professional databases,
and thisamount is only growing. The vaue of information often depends on how easy it can be found,
retrieved, accessed and filtered and managed. In spite of the fact that users have increasing access to these
resources, identifying and managing them efficiently is becoming more difficult, because of the sheer
volume. This gppliesto professond aswell as end users. The question of identifying and managing content
IS not just restricted to database retrieva applications such as digita libraries, but extends to areaslike
broadcast channd sdlection, multimedia editing, and multimedia directory services.

The new MPEG-7 standard, formaly caled “Multimedia Content Description Interface”, will provide a
rich set of standardized tools to describe multimedia content. Both human users and automatic systems that
process audiovisud information are within the scope of MPEG-7.



The active people in MPEG-7 represent broadcasters, € ectronics manufacturers, content creators and
managers, publishers and intellectud property rights managers, telecommunication service providers and
academia

MPEG, the Moving Picture Experts Group, has set the successful MPEG-1 and MPEG-2 standardsiin
1992 and 1995, respectively. These standards have enabled the production of widely adopted commercia
products, such as CD-interactive, digitd audio broadcasting, digitd televison, and many video-on-demand
trias and commercid services. MPEG-4 (Verdon 1 wasfindised in 1998) isthe firgt red multimedia
representation standard, alowing interactivity and a combination of naturd and synthetic materid, coded in
the form of objects. It models audiovisua data as a composition of these objects.

This document gives the reasons why MPEG-7 is being defined, and explains, a ahigh leve, what the
standard will look like. Note that MPEG-7 isfar from ready yet, and that this document gives the current
datus, the standard will evolve further, to be finalized mid 2001. However, it will reach afarly stable form
dready in fal 2000.

1. Context

More and more audio-visud information is available, from many sources around the world. The information
may be represented in various forms of media, such as till pictures, graphics, 3D modds, audio, Speech,
video. Audio-visud information plays an important role in our society, be it recorded in such mediaasfilm
or magnetic tape or originating, in red time, from some audio or visua sensors and be it analogue or,
increasingly, digitd. While audio and visud information used to be consumed directly by the human being,
thereis an increasing number of cases where the audio-visud information is created, exchanged, retrieved,
and re-used by computationa systems. This may be the case for such scenarios as image understanding
(surveillance, intelligent vison, smart cameras, etc.) and media converson (speech to text, picture to
speech, speech to picture, etc.). Other scenarios are information retrievd (quickly and efficiently searching
for various types of multimedia documents of interest to the user) and filtering in astream of audio-visua
content description (to receive only those multimedia data items which satisfy the user’ s preferences). For
example, acode in atelevision program triggers a suitably programmed VCR to record that program, or an
Image sensor triggers an darm when a certain visud event happens. Autometic transcoding may be
performed from a string of characters to audible information or a search may be performed in a stream of
audio or video data. In dl these examples, the audio-visud information has been suitably “encoded’ to
enable adevice or acomputer code to take some action.

Audio-visud sourceswill play an increasingly pervasive rolein our lives, and there will be a growing need
to have these sources processed further. This makes it necessary to develop forms of audio-visud
information representation that go beyond the smple waveform or sample-based, compression-based
(such as MPEG-1 and MPEG-2) or even objects-based (such as MPEG-4) representations. Forms of
representation that allow some degree of interpretation of the information' s meaning are necessary. These
forms can be passed onto, or accessed by, adevice or acomputer code. In the examples given above an
image sensor may produce visud datanot in the form of PCM samples (pixels vaues) but in the form of
objects with associated physica measures and time information. These could then be stored and processed
to verify if certain programmed conditions are met. A video recording device could receive descriptions of
the audio-visual information associated to a program that would engble it to record, for example, only news
with the exclusion of sport. Products from a company could be described in such away that a machine



could respond to ungtructured queries from customers making inquiries.

MPEG-7 will be standard for describing the multimedia content data that will support these operationa
requirements. The requirements gpply, in principle, to both red-time and non red-time as well as push and
pull applications. MPEG will not standardize or evauate applications. MPEG may, however, use
gpplications for understanding the requirements and evaluation of technology. It must be made clear that the
requirementsin this document are derived from andyzing awide range of potentid gpplications that could
use MPEG-7 descriptions. MPEG-7 is not amed at any one gpplication in particular; rather, the dements
that MPEG-7 standardizes shdl support as broad arange of gpplications as possible.

2. MPEG-7 Objectives

In October 1996, MPEG started a new work item to provide a solution to the questions described above.
The new member of the MPEG family, cadled "Multimedia Content Description Interface” (in short
‘MPEG-7"), will extend the limited capabilities of proprietary solutions in identifying content thet exist
today, notably by including more data types. In other words. MPEG-7 will specify a standard set of
Descriptors that can be used to describe various types of multimedia information. MPEG-7 will dso
specify pre-defined structures of Descriptors and their relationships, as well as ways to define one’s own
structures. These structures are called Description Schemes. Defining new Description Schemes is done
usng a specid language, the Description Definition Language (DDL), which is dso a pat of the
standard. (See dso 3 “ What is the Scope of the Standard” ). The description (i.e. a set of instantiated
Description Schemes) shdl be associated with the content itsdlf, e.g. to alow fast and efficient searching for
materid of a usar’s interest. Lastly, MPEG-7 will include coded representations of a description, for
instance for efficient storage, or fast access.

AV materid that has MPEG-7 data associated with it, may include: il pictures, graphics, 3D models,
audio, speech, video, and information about how these eements are combined in a multimedia presentation
(‘scenarios’, compodition information). Specid cases of these generd data types may include facid
expressions and persond characteristics.

MPEG-7, like the other members of the MPEG family, is a standard representation of audio-visud
information satifying particular requirements. The MPEG-7 dtandard builds on other (standard)
representations such as analogue, PCM, MPEG-1, -2 and -4. One functiondity of the MPEG-7 standard
is to provide references to suitable portions of them. For example, perhaps a shape descriptor used in
MPEG-4 is useful in an MPEG-7 context as wdll, and the same may apply to motion vector fields used in
MPEG-1 and MPEG-2.

MPEG-7 descriptors do, however, not depend on the ways the described content is coded or stored. It is
possible to create an MPEG-7 description of an anadlogue movie or of a picture that is printed on paper.
Even though the MPEG-7 description does not depend on the (coded) representation of the materid, the
gandard in a way builds on MPEG-4, which provides the means to encode audio-visua materid as
objects having certain relations in time (synchronisation) and space (on the screen for video, or in the room
for audio). If the materid is encoded usng MPEG-4, it will be possible to attach descriptions to ements
(objects) within the scene, such as audio and visud objects. MPEG-7 will dlow different granularity in its
descriptions, offering the possibility to have different levels of discrimination.

Because the destriptive features must be meaningful in the context of the gpplication, they will be different
for different user domains and different applications.



This implies that the same materid can be described using different types of features, tuned to the area of
goplication. To take the example of visud materid: alower abstraction level would be a description of eg.
shape, Size, texture, colour, movement (trgectory) and position (where in the scene can the object be
found?). And for audio: key, mood, tempo, tempo changes, postion in sound space. The highest leve
would give semantic information: ‘ This is a scene with a barking brown dog on the left and a blue bal that
fdls down on the right, with the sound of passing cars in the background.” All these descriptions are of
course coded in an efficient way - efficient for search that is. Intermediate levels of abstraction may aso
exid.

The level of abdtraction is rdated to the way the features can be extracted: many low-levd features can be
extracted in fully automatic ways, whereas high leve features need (much) more human interaction.

Next to having a description of the content, it may aso be required to include other types of information
about the multimedia data
The form - An example of the form is the coding scheme used (eg. JPEG, MPEG-2), or the overdl
datasze Thisinformation helps determining whether the materid can be ‘read’ by the user.
Conditions for accessing the material - This could indude intelectud property rights informetion, and
price;
Classification - This could include parenta rating, and content classfication into a number of pre-
defined categories,
Links to other relevant material - The information may help the user speeding up the search.
The context - In the case of recorded non-fiction content, it is very important to know the occasion of
the recording (e.g. Olympic Games 1996, final of 200 meter hurdles, men)
In many cases, it will be desrable to use textua information for the descriptions. Care will be taken,
however, that the usefulness of the descriptions is as independent from the language area as possible. A
very clear example where text comes in handy isin giving names of authors, film, places.

MPEG-7 data may be physicaly located with the associated AV materid, in the same data stream or on
the same dtorage system, but the descriptions could aso live somewhere ese on the globe. When the
content and its descriptions are not co-located, mechanisms that link AV materid and their MPEG-7
descriptions are needed; these links will have to work in both directions.

3. Scope of the Standard

MPEG-7 will address applications that can be stored (on-line or off-line) or streamed (e.g. broadcas,
push modds on the Internet), and can operate in both red-time and non red-time environments. A ‘red-
time environment’ in this context means that the description is generated while the content is being
captured.

Figure 1 below shows a highly abstract block diagram of a possble MPEG-7 processing chain, included
here to explain the scope of the MPEG-7 standard. This chain includes feature extraction (anaysis), the
decription itsdf, and the search engine (gpplication). To fully exploit the possbilities of MPEG-7
descriptions, automatic extraction of features (or ‘descriptors’) will be extremdy useful. It is dso clear that
automatic extraction is not aways possble, however. As was noted above, the higher the leve of
abgtraction, the more difficult automatic extraction is, and interactive extraction tools will be of good use.
However useful they are, naither automatic nor semi-automeatic feature extraction agorithms will be insde
the scope of the standard. The main reason is that their standardisation is not required to alow



interoperability, while leaving space for industry competition. Another reason not to Sandardise analysisis
to allow making good use of the expected improvements in these technica aress.

Also the search engines will not be specified within the scope of MPEG-7; again this is not necessary, and
here too, competition will produce the best results.

.

Description Standard description Description
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Boundaries of the>\/

MPEG-7 standard

Figure 1: Scope of MPEG-7

To provide a better understanding of the terminology introduced in Section 1, i.e. Descriptor, Description
Scheme, and DDL, please refer to Figures 2 and 3.

Figure 2 shows the extensibility of the above concepts. Furthermore, it indicates that the DDL provides the
mechanism to build a Description Scheme which in turn forms the basis for the generation of a Description
(seedso Figure 3).

) , i not in standard,;
defined in standard defined using DDL

Figure 2: A graphical view of the relation between the different MPEG7 elements.

Figure 3 explains a hypotheticd MPEG-7 chan in practice. The circular boxes depict tools that are doing
things, such as encoding or decoding, whereas the square boxes represent static eements, such as a
description. The dotted boxes in the figure encompass the normative e ements of the MPEG-7 standard.

Note: There can be other streams from content to user; these are not depicted here. Furthermore, it

is understood that there might be cases where a binary efficient representation of the description is
not needed, and a textual representation would suffice. Thus, the use for the encoder and decoder is

optional.
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Figure 3: An abstract representation of possible applications using MPEG-7.

The emphads of MPEG-7 will be the provison of novel solutions for audio-visua content description.
Thus, addressing text-only documents will not be among the goas of MPEG-7. However, audio-visud
content may include or refer to text in addition to its audio-visua information. MPEG-7 will therefore
consder exigting solutions developed by other standardisation organisations for text only documents and
support them as appropriate.

Besides the descriptors themsdves, the database Structure plays a crucid role in the find retrieva’s
performance. To dlow the desred fast judgement about whether the materid is of interest, the indexing
information will have to be structured, e.g. in ahierarchica or associative way.

More detailed descriptions of requirements can be found in the ‘MPEG-7 Requirements Document” [1].

4. Areasof Interest

There are many applications and gpplication domains which will benefit from the MPEG-7 dandard. A
few gpplication examples are:
- Digitd libraries (image catdogue, musicd dictionary,...)
Multimedia directory services (e.g. yellow pages)
Broadcast media sdection (radio channd, TV channd,...)
Multimedia editing (persondised e ectronic news service, media authoring)

The potentid gpplications are spread over the following gpplication domains:
- Educdtion,
Journdism (e.g. searching speeches of a certain politician using his name, hisvoice or hisface),
Tourig informetion,
Cultura services (history museums, art galleries, ec.),
Entertainment (e.g. searching a game, karaoke),
Investigation services (human characteristics recognition, forensics),
Geographicd information systems,



Remote sensing (cartography, ecology, natural resources management, etc.),

Survelllance (traffic control, surface trangportation, non-destructive testing in hogtile environments,
etc),

Bio-medica gpplications,

Shopping (e.g. searching for clothes that you like),

Architecture, real etate, and interior design,

Socid (e.g. dating services), and

Film, Video and Radio archives.

The way MPEG-7 data will be used to answer user queries is outside the scope of the standard. In
principle, any type of AV materid may be retrieved by means of any type of query materid. This means,
for example, that video materia may be queried using video, music, speech, etc. It is to the search engine
to match the query data and the MPEG-7 AV description. A few query examples are:

1. Music
Pay a few notes on a keyboard and get in return a list of musical pieces containing (or close to) the
required tune or images somehow matching the notes, e.g. in terms of emotions.

2. Graphics
Draw a few lines on a screen and get in return a set of images containing Smilar graphics, logos,
ideograms,...

3. Image
Define objects, including colour patches or textures and get in return examples among which you sdlect the
interesting objects to compose your image.

4. Movement
On a given et of objects, describe movements and relations between objects and get in return a list of
animations fulfilling the described tempord and spatid reations.

5. Scenario
On a given content, describe actions and get a list of scenarios where Smilar actions happen.

5. Voice
Using an excerpt of Pavarotti’s voice, and getting a list of Pavaratti’ s records, video clips where Pavarotti
issinging or video clips where Pavarotti is present.

More detailed descriptions of gpplications can be found in the ‘MPEG-7 Applications Document” [2].

5. Method of Work and Work Plan

The method of development is comparable to that of the previous MPEG standards. MPEG work is
usudly carried out in three stages definition, competition, and collaboration. In the definition phase, the
scope, objectives and requirements for MPEG-7 were defined. In the competitive stage, participants
worked on their technology by themsalves. The end of this stage was marked by the MPEG-7 Evauation
following an open Cdl for Proposas (CfP) [5]. The Cdl asked for rdevant technology fitting the
requirements. In answer to the Call, al interested parties, no matter whether they participate or have
participated in MPEG, were invited to submitted their technology to MPEG. Some 60 parties submitted, in
total, dmaost 400 proposds, after which MPEG made afair expert comparison between these submissons.
Sdected dements of different proposas will be incorporated into a common modd (the eX perimentation



Mode, or XM) during the collaborative phase of the standard. The god is building the best possible
modd, which is in essence adraft of the sandard itsdlf. During the collaborative phase, the XM is updated
and improved in an iterative fashion, until MPEG-7 reaches the Committee Draft (CD) stage, after severd
versons of the Working Draft. Improvements to the XM are made through Core Experiments (CEs). CEs
are defined to test the exigting tools againgt new contributions and proposals, within the framework of the
XM, according to well-defined test conditions and criteria. Findly, those parts of the XM (or of the
Working Draft) that correspond to the normative eements of MPEG-7 will be standardized.

A detailed description of the evauation process can be found in the “MPEG-7 Evauation Document” [3]
The available audio-video materid for these tests is described in the *Description of MPEG-7 Content
Set” [6],its digribution and relevant licensing issues are outlined in the documents “ Digtribution of MPEG-7
Content Set” [7] and “Licensng Agreement for the MPEG-7 Content Set” [8]. The test phase of the XM
is described in the “MPEG-7 PPD Document” [4].

The preliminary work plan for MPEG-7 foresees.

Cdl for Proposas October 1998
Evduation February 1999
Firg verson of Working Draft December1999
Committee Draft October 2000
Find Committee Draft February2001
Draft International Standard July 2001
Internationa Standard September 2001

6. MPEG-7 Terminology

1. Data
Definition
Data is audio-visud information that will be described usng MPEG-7, regardiess of storage, coding,
display, transmisson, medium, or technology.
Notes
This definition is intended to be sufficiently broad to encompass graphics, ill images, video, film, musc,
speech, sounds, text and any other rlevant AV medium.
Examples
Examples for MPEG-7 data are an MPEG-4 stream, a video tape, a CD containing music, sound or
gpeech, a picture printed on paper, and an interactive multimediaingtdlation on the web.
2. Feature
Definition
A Fedture is adistinctive characteristic of the data which signifies something to somebody.
Notes

Features themselves cannot be compared without a meaningful feature representation (descriptor) and
itsingtantiation (descriptor value) for a given data set.
Examples
Some examples are: color of an image, pitch of a gpeech segment, rhythm of an audio segment, camera
motion in avideo, Syle of avideo, the title of amovie, the actorsin amovie etc.

3. Descriptor

Definition



A Destriptor (D) is arepresentation of a Feature. A Descriptor defines the syntax and the semantics of
the Feature representation.

Notes

A descriptor dlows an evaduation of the corresponding feeture via the descriptor value. It is possble to
have severa descriptors representing a single feature, i.e. to address different relevant requirements.

Examples

For example for the color feature, possble descriptors are: the color histogram, the average of the
frequency components, the maotion fied, the text of the title, etc. More examples of Features and their
associated Descriptors are provided in Table 1.

4.

Descriptor Value

Definition

A Destriptor Vaue is an ingantiation of a Descriptor for agiven dataset (or subset thereof).

Notes

Descriptor Vaues are combined via the mechanism of a Description Scheme (see point 5) to form a
Description (see point 6).

Examples

Description Scheme

Definition

A Description Scheme (DS) specifies the structure and semantics of the relationships between its
components, which may be both Descriptors and Description Schemes.

Notes

The digtinction between aDS and aD is, that aD contains only basic data types, as provided by the
DDL (see point 8), and does not refer to another D or (sub)DS.

Examples

A movie, tempordly structured as scenes and shots, including some textua descriptors at the scene leve,
and color, motion and some audio descriptors at the shot level.

6.

Description

Definition

A Description consists of a DS (structure) and the set of Descriptor Vaues (ingtantiations) that describe
the Data.

Notes

Depending on the completeness of the set of Descriptor Vaues, the DS may be fully or partialy
ingtantiated. Whether or not the DS is actudly present in the Description depends on technica solutions
ill to be provided.

Examples

Coded Description

Definition

A Coded Description is a Description that has been encoded to fulfil relevant requirements such as
compression efficiency, error resilience, random access, etc.

Notes



Examples

8. Description Definition Language
Definition
The Destription Definition Language (DDL) is a language that dlows the creation of new Description

Schemes and, possibly, Descriptors. It dso alows the extension and modification of existing Description
Schemes.

Notes
It isnot yet clear to which extend the DDL will dlow the creation of new descriptors.
Examples

7. Frequently Asked Questions

1. What isMPEG-7?

MPEG-7 will be a standardised description of various types of multimedia information. This
description will be associated with the content itself, to allow fast and efficient searching for
material that is of interest to the user. MPEG-7 is formally called ‘Multimedia Content
Description Interface’.

The standard does not comprise the (automatic) extraction of descriptions/features. Nor does it
specify the search engine (or any other program) that can make use of the description.

2. Fromwhom or wheredid the demand for M PEG-7 come?

The demand logically follows the increasing availability of digital audio-visual content. MPEG
members recognised this demand, and initiated a new work item. The work on the definition of
MPEG-7 has already started to attract new people to MPEG.

3. Why isMPEG-7 needed?

Nowadays, more and more audio-visual information is available, from many sources around
the world. Also, there are people who want to use this audio-visual information for various
purposes. However, before the information can be used, it must be located. At the same time,
the increasing availability of potentially interesting material makes this search more difficult.
This challenging situation led to the need of a solution to the problem of quickly and efficiently
searching for various types of multimedia material interesting to the user. MPEG-7 wants to
answer to this need, providing this solution.

4. Whoiscurrently participating in the development of the MPEG-7 standard?

The people taking part in defining MPEG-7 represent broadcasters, equipment manufacturers,
digital content creators and managers, transmission providers, publishers and intellectual
property rights managers, as well as university researchers.

5. Whereareyou in the process of specifying the MPEG-7 standard?

We are in the collaborative phase of the standardisation process. This means that we have
passed the Call for Proposals and the evaluation of the submissions to that CfP. We are
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10.

currently performing experiments (so-called Core Experiments) to continuously improve the
technology on the table for standardization. This testing is carried out in a common
environment, called the eXperimentation Model (XM). Experiments are carried out in well-
defined test conditions and according to pre-defined criteria. The goal is to develop the best
possible standard.

Will MPEG-7 include audio or video content recognition?

The standardisation of audio-visual content recognition tools is beyond the scope of MPEG-7.
Following its principle ‘specifying the minimum for maximum usability, MPEG-7 will
concentrate on standardising a representation that can be used for description. Development of
audio-visual content recognition tools will be a task for industries which will build and sdll
MPEG-7 enabled products.

In developing the standard, however, MPEG might build some coding tools, just as it did with
the predecessors of MPEG-7, namely MPEG-1, -2 and -4. Also for these standards, coding
tools were built for research purposes, but they did not become part of the standard itself.

Will MPEG-7 support audio or video content retrieval?

In the same way that MPEG will not standardise the tools to generate the description, MPEG-7
will also not standardise the tools that use the description. It might however be necessary to
address the interface between the description and the search engine.

What form will the” descriptions” of multimedia content in M PEG-7 take?

The words ‘descriptions’ or ‘features’ represent a rich concept, that can be related to several
levels of abstraction. Descriptions vary according to the types of data. Furthermore, different
types of descriptions are necessary for different purposes of the categorisation.

Will the standard allow automatic extraction of descriptions aswell as manual entry?

The descriptions that conform to the MPEG-7 standard could be entered by hand, but they
could also be automatically extracted. Some features can be best extracted automatically
(colour, texture), but for some other features (‘this scene contains three shoes and that music
was recorded in 1995’) thisisvery hard or even impossible.

A 'Call for Proposals, how doesthat work?

A Call for Proposals (CfP) asks for technology for inclusion in the standard. It is addressed at
all interested parties, no matter whether they participate or have participated in MPEG.

MPEG work is usually carried out in two stages, a competitive and a collaborative one. In the
competitive stage, participants work on their technology by themselves. In answer to the CfP,
people submit their technology to MPEG, after which MPEG makes a fair comparison between
the submissions. In MPEG-2 and -4 this was done using subjective tests and additional expert
evaluation. How such evaluations will be carried out for MPEG-7 is not yet known, but thiswill
be described in the CfP when it is published in 1998.

Based on the outcome of the evaluation, MPEG will decide which proposals to use for the
collaborative stage. In this stage, members of the Experts Group work together on improving
and expanding the standard under construction, building on the selected proposals.

Before the final CfP in November 1998, preliminary versions may be published. This is
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11.

12.

13.

14.

15.

17.

comparable to what happened for MPEG-4.
What isthe relationship between MPEG-7 and other MPEG activities?

MPEG-7 can be used independently of the other MPEG standards - the description might even
be attached to an analog movie. The representation that is defined within MPEG-4, i.e. the
representation of audio-visual data in terms of objects, is however very well suited to what will
be built on the MPEG-7 standard. This representation is basic to the process of categorisation.
In addition, MPEG-7 descriptions could be used to improve the functionality of previous
MPEG standards.

If I want to get involved in MPEG-7, what do | need to know about the other MPEG
standar ds?

In principle, knowledge about the other three MPEG standards is not required for taking part
in the MPEG-7 work. However, since some of MPEG-7's tools may be close to those of MPEG-
4, some knowl edge about them could be useful.

If | want to know mor e about the other MPEG standards, wheredo | look?

You can start by taking a look at MPEG's home page (http://www.cselt.it/mpeg/) which
contains many useful references, including more lists with "Frequently Asked Questions’ about
MPEG activities.

So what happened to MPEG-5 and -6? (And how about 37?)

MPEG-3 existed once upon a time, but its goal, enabling HDTV, could be accomplished using
the tools of MPEG-2, and hence the work item was abandoned. So after 1,2 and 4, there was
much speculation about the next number. Should it be 5 (the next) or 8 (creating an obvious
binary pattern)? MPEG, however, decided not to follow either logical expansion of the
sequence, but chose the number of 7 instead. So MPEG-5 and MPEG-6 are, just like MPEG-3,
not defined.

When will MPEG-7 replace the existing MPEG-1 and M PEG-2 standar ds?

MPEG-7 will not replace MPEG-1 MPEG-2 or in fact MPEG-4 it is intended to provide
complementary functionality to these other MPEG standards: representing information about
the content, not the content itself ("the bits about the bits’. This functionality is the
standardisation of multimedia content descriptions.

If I want to know more about, be involved in, or give an input to the MPEG-7 development
process, whom should | contact?

You can contact any of the people listed below with their email addresses and telephone
numbers. To visit MPEG meetings you need to be on your national delegation, but the people
listed below can explain how this works.

Contacts

Rob Koenen (KPN Research - the Netherlands / chairman MPEG Requirements)
r.n.koenen@research.kpn.com +31 70 332 5310

Sylvie Jeannin (Philips Research — USA)

12



g n@philabs.research.philips.com
Fernando Pereira (Instituto Superior Técnico - Portugal)

fp@Ix.it.pt +351 1 8418460
Ibrahim Sezan (Sharp Labs - USA)

sezan@sharplabs.com +1 360 817 8401
Adam Lindsay (Riverland, Belgium/ audio contact)

adam@starl ab.net + 3227215454
Frank Nack ( GMD-IPSI — Germany / requirements contact)
nack@darmstadt.gmd.de + 49 6151 869833
Seungyup Paek (Columbia University — US/ test material contact)
Syp@ee.columbia.edu +1 212 854 7447

Masahiro Shibata (Science and Technical Research Labs, NHK- Japan)
shibata@strl.nhk.or.jp +81 35494 2311

V.V.Vinod (Kent Ridge digital Labs — Singapore)
vinod@krdl.org.sg +65 874 5225
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