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Introduction to the Special Issue on MPEG-7

T ODAY, with the explosive growth in availability of digital
multimedia content from a variety of sources, such

as scanners, CDs, DVDs, cameras, digital audio and video
recorders, broadcast, and libraries on the Internet, finding what
is needed has become increasingly harder. To address this
challenge, with the help of advances in the areas of annotation,
indexing, and natural language processing, more and more
sophisticated search engines are being developed to facilitate
search for multimedia content. However, with a few exceptions,
much of this search is text-centric, and thus dependent on
the keywords used to index the multimedia content, as well
as nuances of specific search engines. Even with an intimate
knowledge of a search engine, users still typically face difficulty
in locating that specific piece of content that they are looking
for, or may receive many hits due to potential mismatches,
requiring considerable time for browsing to narrow down
the search for multimedia content. Furthermore, learning the
intricacies of different search engines so that effective searches
can be conducted using them can require considerable effort. A
better solution that allows multimedia-centric search is needed.

Search/retrieval and browsing are essentially pull applica-
tions. Filtering of multimedia content, such as from broadcast,
is another type of application, called a push application. Here,
the term broadcast is used loosely and is taken to include
over-the-air TV, cable TV, satellite TV, and other applications
where multimedia content is pushed to the consumer. Television
guides with brief textual description or brief visual previews of
certain programs exist. However, while consumers may have
access to several hundred channels of TV content, the amount
of information available to help filter and select the content
of interest is very limited, and mainly requires manual effort.
Even if users can locate what they are looking for and record
the content for later consumption, the size of stored information
may grow rapidly. Effective yet simple-to-use tools would be
needed for managment and extraction of content as needed.
Relatively few tools that are effective—yet simple to use—are
currently available commercially.

To facilitate effective search or filtering, multimedia content
needs to be described effectively. To this end, “meta-data”
descriptors are needed to express various features of the
multimedia content. Furthermore, standardization of features
becomes important to allow devices of different vendors to
interoperate with each other. Over the last 15 years, a number
of organizations have attempted to standardize features and
descriptors within the context of specific multimedia appli-
cations. Even when applications from different vendors are
somewhat similar, the features and descriptors they support
can be quite different due to insufficient standardization. This
reduces interoperability due to difficulty in using databases
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from a different source with a particular search engine. It also
requires a user to be aware of such intricacies to be effective in
search or filtering. Thus, an interoperable solution that reduces
the burden on the user is needed.

Realizing the aforementioned situation, and acknowledging
the industry demand and the availability of adequate technology,
the Moving Picture Experts Group (MPEG) of the International
Standards Organization (ISO) initiated work on MPEG-7, its
fourth standard, in 1997. MPEG-7 was termed the “Multimedia
Content Description Standard,” quite different to earlier MPEG
standards such as MPEG-1, MPEG-2, and MPEG-4 which ad-
dress video coding. MPEG-7 specifies standardized Descrip-
tors and Description Schemes for audio and video, as well as
integrated multimedia content. Also standardized is a Descrip-
tion Definition Language that allows new Descriptors and De-
scription Schemes to be defined. Furthermore, MPEG-7 spec-
ifies a systems layer that allows synchronization and access
of MPEG-7 description meta data with or without the corre-
sponding multimedia data.

MPEG-7 has ignited much interests in industry with broad
interests in media, content management, content provision,
broadcasting, computers, and telecommunications, as well as
researchers and academia. Currently, the MPEG-7 standard is
in a fairly mature stage and is on its way to final standardization
later this year. The pace of progress in development of MPEG-7
has been quite frantic. This Special Issue provides a snapshot
of the status of MPEG-7 technology as of around April 2001,
and contains only invited papers from experts who are involved
in MPEG-7 standardization. It is designed to be useful to
beginners, as well as experts alike, as it covers various topics
at different depths.

The first paper of this issue, “Overview of the MPEG-7 Stan-
dard” by S.-F. Chang, T. Sikora, and A. Puri, introduces the
goal, context, terminology, components, and open issues of the
MPEG-7 standard, and its relationships with other meta-data
standards.

Next, a set of four papers addresses the visual part of the
MPEG-7 standard. The first, “The MPEG-7 Visual Standard for
Content Description—An Overview” by T. Sikora, presents a
high-level overview of the organization and components of the
MPEG-7 Visual Standard. The next paper, “Color and Texture
Descriptors” by B. S. Manjunath, J.-R. Ohm, V. V. Vasudevan,
and A. Yamada, discusses specific Descriptors to describe color
and texture in visual scenes. This is followed by “MPEG-7 Vi-
sual Shape Descriptors” by M. Bober, which discusses the De-
scriptors available to describe shapes in visual scenes. The last
of the set of visual papers, “MPEG-7 Visual Motion Descrip-
tors” by S. Jeannin and A. Divakaran, discusses the representa-
tion of motion in visual scenes.

The next set of three papers addresses the audio part of the
MPEG-7 standard. The first paper, “Overview of MPEG-7
Audio” by S. Quackenbush and A. Lindsay, presents a high-

1051–8215/01$10.00 © 2001 IEEE



686 IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO TECHNOLOGY, VOL. 11, NO. 6, JUNE 2001

level overview of the organization and components of the
MPEG-7 Audio Standard. The next paper, “SpokenContent
Representation in MPEG-7” by J. P. A. Charlesworth and P. N.
Garner, introduces tools for recognition of spoken content in
MPEG-7 Audio. The last paper of this set, “MPEG-7 Sound
Recognition Tools” by M. Casey, discusses the tools for
recognition of sounds included in MPEG-7 Audio.

The paper “MPEG-7 Multimedia Description Schemes” by
P. Salembier and J. R. Smith addresses the description schemes
for multimedia content of the MPEG-7 Standard.

The last set consists of two papers that, respectively, ad-
dress systems and Description Definition Language (DDL)
parts of the MPEG-7 Standard. The first, “MPEG-7 Systems:
Overview“ by O. Avaro and P. Salembier, presents an overview
of progress in MPEG-7 Systems. The second, “An Overview
of the MPEG-7 Description Definition Language (DDL)” by J.
Hunter, introduces DDL, a language standardized in MPEG-7
to describe Descriptors and Description Schemes.

We hope that you enjoy this collection of outstanding papers
on MPEG-7.
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