AN INTRODUCTION
TO MPEG 4, 7 & 21

A Brief Look At The New MPEG Standards
For Compression, Archiving & Retrieval As
Well As Copyright.

INTRODUCTION

The Moving Pictures Expert Group (MPEG)
was founded more than 10 years ago to formulate a
create digital picture files of a very compact size.

The first standard release by the MPEG
committee was appropriately called MPEG-1. This
standard was primarily crystallised for transmission
of non-interlaced video pictures.

INTERLACED VIDEO
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problem, T.V sets generate the
picture, first by tracing the odd number lines such
as the line numbers 1, 3, 5 etc. After all the odd
numbered lines are written on the screen, the even
numbered lines such as 2, 4, 6 etc. are traced. As a
result of this, the flicker on the T.V screen & picture
fading was very substantially reduced.

By the time computers began using video
monitors, the problems with phosphor fading and
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display rates had been solved, making progressive
scan ( also called Non Interlaced Video ) practical
for computer monitors.

On a computer screen, the picture is
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issues of our magazines we have carried several
articles explaining in detail the MPEG-2 format.
Readers are invited to check are back issues for
details. However, a quick review for those readers
who joined us late ... MPEG-2 has been formulated
to compress television signals and transmit them in
a digital format.

MPEG-2 is now the de-facto standard for
transmission of satellite signals digitally. To
compress (reduce the amount of digital data) the
signal, MPEG-2 compares a T.V picture frame with
the one transmitted just before it. Only the
difference between the two picture is transmitted
and not the entire picture. This is termed as inter-
frame compression. To further compress the picture,
Intra-frame compression is also used. Intra-frame
compression divides a picture into small block s of
8 pixels (dots) x 8 pixels. Adjacent blocks of pixels
( dots that make up the picture ) are compared and
only the difference between the adjutant blocks is
noted.

Using both inter-frame and intra-frame
compression, a full band width digital picture which
would normally require a band width of 90 Mega
bits / sec is almost miraculously reduced down to
a data rate requirement of 1.5 Mega bits per second.
All this without visible loss of picture quality !

MPEG-4
Not content with the compress offered by
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committee
declared the ISO / IEC 14496 Standard which is
popularly also referred to as MPEG-4.
The MPEG-4 standard is applicable to:

Digital T.V

Animated graphics

Web pages. The MPEG-4 standards even
permits low bit multi-media transmission at speeds
as low as 5 KBps. Hence, even the regular 56K
modems can transmit these signals.

The MPEG-4 standard establishes a universal
format, permitting MPEG-4 signals to be created,
relay and replayed by non-proprietary hardware.

MPEG-4 COMPRESSION METHOD

While the MPEG-2 standard wuses
compression within and between frames of a
moving video, the MPEG-4 compression method
defines and utilises Media Blocks or Media Objects.

MEDIA OBJECTS

A Media Object could consist of various parts
such as;
(a)  Still images or a fixed background. Figure
(@) shows a Tennis Player at a tournament. The
background in this case would be the spectators.
(b)  Video objects - The video objects could be the
main part of the picture such as the Tennis Player,
who could be continuously moving.
(c) Audio object - This could be voice associated
with one or more parts of the picture e.g. there could
be a voice associated with the Tennis Player or
sounds associated with the background i.e. the
spectators cheering.
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Items a + b + ¢ when grouped together form a
media block. ( Refere Fig 3) Multiple media blocks can
be grouped together to form compound media blocks.

The compound media blocks may be
multiplexed and synchronized together to form a
more elaborate picture.

A MORE ELABORATE EXAMPLE

Figure 4 shows a more elaborate example of
a picture that could be MPEG-4 encoded. Figure 4
consist of a lady discussing a audio-visual
presentation running on a screen behind her.

The scene consist of the lady which could be
considered as the video object. The sprit, gait and
movement of the lady are separately encoded her voice
forms a distinct audio object. The background behind
the lady would form a 2 dimensional background.

The table and the globe on the table form a
three dimensional still image.

The audio-visual presentation running on the
screen behind the lady will again have its own video
and audio objects.

Each of these are separately encoded and
synchronized by the MPEG-4 compression system.

MESH
MPEG-4 may also create an object as a mesh of
various points. Take for example the fish in figure 6.
By deforming the Mesh that is by plotting the
movement of different points on the Mesh the two
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video was very difficult and often not possible. This
is because MPEG-2 relies on information of the
previous frame to compose the next frame. Hence,
the next frame cannot be created if no previous
frame exist, as in the case of video editing. This is
not a problem in MPEG-4.

The MPEG-4 format is capable of compressing
2GB of MPEG-2 data down to 0.7GB or less. As a
result a DVD can be squeezed onto a regular CD
using MPEG-4 compression.

Since MPEG-4 is designed primarily for
multi-media and all picture formats, not just
Television pictures, it provides very robust error
correction so that content can be transmitted reliably
over modems and even wireless networks.

MPEG-7

Any one who creates and stores a large
amount of information, very quickly realize that it
is extremely important to have a system that
provides for easy and quick retrieval of the stored
information.

Take an example of a new service that gathers
video clops of new items
depending on the days news.
They may need to retrieve quickly,
video clips events that could have
occurred in the past, may be even
several years ago. If they are
unable to retrieve the archive files
before the next news bulletin, the
old files are of no use !

MPEG 7 is not another
digital compression scheme but is
a "Multimedia Content
Description Interface". MPEG 7
provides a standard 4 description
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of any Multimedia Content and helps in
identification as well as search and retrieval of the
Multimedia Content.

MPEG 7 Can be used for all types of Multimedia
Content whether it is a still picture, and analog or
digital video clip, music file or an architectural
drawing a circular diagram or even works of Art or
History stored in a Museum.

MPEG 7 can even be used to track e-
commerce transactions.

MPEG 7 permits a wide range of queries that
would located the desired content. An example of
the high power of MPEG 7 can be appreciated with
the following examples:

1. A song can be searched by simply playing a
few notes that are part of the song.

2. Draw a few lines on a screen and find images
or logos containing similar graphics.

3. Define objects including colour patches or
textures and fine content with similar colours or
textures.

4. A brief clip of a singer voice can be used to
yield a search of all these singer's video or movies !

MPEG 21

MPEG 21 is formally allocated the reference
ISO/IEC 18034. MPEG 21 primarily focuses on
information Technology and provides a multi-media
frame work for legally sharing content over a wide
range of networks and devices.

MPEG 21 supports Content Creation,
Identification, Description, as well as tagging
Production, Distribution, Representation,
Consumption & Usage of the content.

Intellectual property is now a major asset
worldwide and corporates fiercely protect their
respective intellectual properties. MPEG 21
provides for comprehensive intellectual property
management and protection.

MPEG 21 also addresses concerns of Users
privacy, and Event reporting.

SUMMARY:

The MPEG group initially commenced its
activities so as to provide compression Algorithms
for still pictures and then moving images. MPEG 2
discards almost 98% of the digital information but
still provides good picture quality on the screen.
MPEG 4 takes this compression a step further and
discards almost 70% of the MPEG 2 information !

MPEG 7 however, has now grown to address
issues such as content archival and retrieval while
MPEG 21 addresses the requirements of intellectual
property rights and sharing of content legally. ®
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