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(57) Abstract

A data storage device is in the form
of a compact disc (1), with audio data
being stored in a first storage region (4),
such that this data can be read using a
standard audio CD player. Video data is
stored in a further storage region (5) and
is arranged to be read at 1.1469 megabits
per second. The video data is stored using
MPEG compression.




applications under the PCT.

AM
AT
AU
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
Cl
cM
CN
Cs
Cz
DE
DK
EE
ES
FI
FR
GA

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

Armenia
Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzeriand
Cote d’lvoire
Cameroon
China
Czechoslovakia
Czech Republic
Germany
Denmark
Estonia

Spain

Finland

France

Gabon

United Kingdom
Georgia

Guinca

Greece

Hungary

Ireland

Ttaly

Japan

Kenya

Kyrgystan
Democratic People’s Republic
of Korea

Republic of Korea
Kazakhstan
Liechtenstein

Sri Lanka

Liberia

Lithuania
Luxembourg
Latvia

Monaco

Republic of Moldova
Madagascar

Mali

Mongolia
Mauritania

MW
MX
NE

NO
NZ
PL

Malawi

Mexico

Niger

Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore
Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam




10

15

20

25

30

35

WO 97/22120 PCT/GB96/03078

COMBINED AUDIO AND VIDEO DATA STORAGE

The present invention relates to the storage of audio
and video data in a data storage medium such as a compact
disc, and finds particular application in the mastering of

video singles and video LP CDs for the music industry.

Standard audio compact discs are known on which purely

audio data and index data are stored.

In addition, video compact discs are known, both of
the analog storage type, wherein video data is stored in an
analcg form within tracks in the disc, and also the digital
storage type, wherein videc data 1s stored 1in digital
format, for use in personal computers equipped with a

compact disc drive.

It has additionally been proposed to combine audio
data and video data on a single compact disc of the standard
audio type, with audio data being recorded in one portion
thereof and video data in another portion. The audio data
is recorded at the "Red book" sampling fregquency of 44.1
kHz, at 16 bit resolution, and the video data 1s such as to
produce an image at between 10 and 13 frames per second in
a small window on a computer screen. The format proposed

for this video data storage 1s known as "Quicktime".

However, using the "Quicktime" video data storage
format, it is not possible to read full-screen video data at
25 frames per second, and the video data 1is normally
restricted to 256 colours. There is additionally a problem

of lip synchronisation.

The present inventors have attempted to encode video
data on a standard audic CD using the VIDEO-CD ("White
book") bit rate of 1.4112 megabits per second, VIDEO-CD
being an industry standard. However, at this bit rate, or

higher, the video image was found to pause periodically,
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e.g. every five seconds, during the playback of the video
data. The present inventors have additionally discovered
that this problem no longer occurs if the video data is
encoded at a bit rate less than this standard value of
1.4112 megabits per second.

These problems are solved if "MPEG" (Motion Picture

Experts Group) compression is used.

Consequently, in accordance with a first aspect of the
present invention, there is provided a data storage device
on which is stored an audio data sequence and a video data
sequence, the video data sequence being formatted using MPEG
ccmpression.

MPEG 1s an industry standard for full-motion, full-
screen digital video using 25 frames per second (with the
PAL system) or 30 frames per second (with the NTSC system).
MPEG can be compressed or encoded at selected bit rates
depending on the desired quality and the capability of the
paly-back hardware. The standard bit-rate for the VIDEO-
CD system (the "White book" system) is 1.4112 megabits per

second.

The present inventors have found that MPEG compression
permits sufficiently high resolution, even when reading
video data at a bit rate which is less than 1.4 megabits per

second.

However, it has been found that a bit rate less than
0.754 megabits per second give rise to poor resolution, and
an optimum bit rate of 1.1469 megabits per second has been
found, which gives a resolution of 352 x 288 pixels, which
is scalable up to full-screen resolution, and this does not

suffer from the problem of the video image pausing.

In accordance with a second aspect o©f the present

invention, there is provided a data storage device on which
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is stored a first data sequence comprising audio data and a
second data sequence comprising video data, the video data
being encoded at a bit rate which 1s less than 1.4 megabits

per second.

In accordance with a third aspect of the present
invention, there is provided a process for mastering audio
and video data on a storage medium, wherein the video data
is encoded at a bit rate which is less than 1.4 megabits per

second.

The present inventors have additionally found that in
the proposed system in which both audio data and video data
are stored at separate locations on a standard audio CD, in
which the video data 1s read prior to the reading of the
audio data, a highly audible "blip" sound is produced after
reading the audio data. The origin of this undesirable
sound is not at present understood. However, the inventors
have discovered that, by reversing the order of storage of

audio and video data, this problem no longer occurs.

Consequently, the audio data 1is preferably arranged

to be read before the video data.

A preferred embodiment of the present invention will
now be described with reference to the accompanying drawing
which illustrates the regions of a compact disc in

accordance with the preferred embodiment.

With reference to Figure 1, a compact disc 1 comprises
a centre hole 2 which is used for centring the disc during
playback and also for gripping the disc during storage in a

cassette.

During playback, the disc 1is read by a laser bean,
commencing with an index track 3 near the centre of the
disc. The index track 3 contains information relating to

the timing of the various tracks of data stored on the CD.
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A first storage region 4 contains audio data and is
such that the data can be read by a standard audio cCD
player.

A second storage area 5 is used to store video data
using MPEG compression. The video data is read at a rate of
1.1469 megabits per second, which is equivalent to a CD data
rate of 140 kilobytes per second. This video data is stored
such that it can be read from a multi-media personal
computer or an Apple Macintosh system, with CD-ROM drives

and MPEG cards or chips.

Such an arrangement permits a frame rate of 25 frames
per second, using a full screen on a standard PAL monitor or
a video graphics adaptor. Furthermore, this format permits
16 million different colours, and additionally total 1lip

synchronisation.
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CLAIMS:

1. A data storage device on which is stored an audio data
sequence and a video data sequence, the video data sequence

being formatted using MPEG compression.

2. A data storage device on which is stored a first data
sequence comprising audio data and a second data seguence
comprising video data, the video data being encoded at a bit

rate which is less than 1.4 megabits per second.

3. A data storage device as claimed in claim 2, wherein
the video data bit rate 1s greater than 0.754 megabits per

second.

4. A data storage device as claimed in claim 2 or claim
3, wherein the video data 1s encoded at a bit rate of

substantially 1.1469 megabits per second.

5. A data storage device as claimed in any preceding
claim, wherein the video data 1is formatted using MPEG

compression.

6. A data storage device as claimed in any preceding
claim, wherein the audio data is arranged to be read before
the video data.

7. A data storage device as claimed in any preceding
claim, wherein the audio data bit rate is 224 kilobits per

second.

8. A data storage device as claimed 1in any preceding

claim, in the form of a compact disc.

9. A process for mastering audio and video data on a
storage medium, wherein the video data is encoded at a bit

rate which is less than 1.4 megabits per second.
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10. A process as claimed 1in claim 9, wherein the video

data bit rate is greater than 0.754 megabits per second.

11. A process as claimed in claim 9 or claim 10, wherein
the video data bit rate is substantially 1.1469 megabits per

second.

12. A process as claimed in any one of claims 9 to 11,

wherein the video data is formatted using MPEG compression.

13. A process as claimed in any one of claims 9 to 12,
wherein the audio data is arranged to be read before the

video data.

14. A process as claimed in any cone of claims 9 to 13,

wherein the audio data bit rate is 224 kilobits per second.

15. A process as claimed in any one of claims 9 to 14,

wherein the storage medium is a compact disc.
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