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ABSTRACT

MEDIA PLAYOUT SYSTEM

A media playout system for playing out media to receiver units, the system
comprising: a broadcast data channel; a playout arrangement for broadcasting
over the broadcast data channel enhanced content data associated with video
data; a distribution unit for receiving the broadcast data and distributing it to
the receiver units, and comprising a buffer for storing enhanced content data,
and a transmission controller responsive to signalling from the playout
arrangement to retrieve enhanced content data from the buffer and make it

available to the receiver units.
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1A

MEDIA PLAYOUT SYSTEM

This invention relates to the broadcasting and playout of media, and in
particular to video and enhanced content data in interactive television

systems.

In prior interactive TV systems, video data and any related enhanced content
data are typically transmitted from a series of providers to a distribution
station. From this distribution station, the data will be broadcast to a series of
local transmitters from where it will be distributed to individual receivers, e.g.
at houses. The video and enhanced content data can then be retrieved by

users and displayed onto televisions.

The interactive TV system 10 of Figure 1 comprises a series of providers 11a-
¢ of video data and enhanced content data associated with (but carried by
separate channels from) the video data. Each provider 11a-c transmits the
enhanced content data to a distribution station 12. The distribution station 12
then broadcasts the data to a series of transmitters 13, only one of which is
shown in figure 1. Transmitters are installed in each geographical area where
the video data and enhanced content data are to be provided to viewers.
These local transmitters 13 distribute the data to individual receivers 14a-c.
The transmission of the data from the distribution station 12 to the transmitters
13 is done by a broadcast means: for example the distribution station could
send the data over an uplink to a satellite, which could relay the data down to

the transmitters 13. The transmission of the data from the transmitters 13 to
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the receivers 14 could be done by a local broadcast system, for example
using radio or cable. To receive the data from the transmitters 13 the
receivers may include aerials or satellite dishes, or units for receiving data

transmitted by cable.

This system has the following disadvantage. If a popular television event such
as a sports match is being broadcast at a particular time, then it can be
expected that large amounts of data will be transmitted, in the form of
enhanced content from data providers to receivers, and also from receivers
back to an arrangement for receiving and analysing responses, in addition to
the video data. Large amounts of bandwidth will be required for transmission
during such a media-intensive event. This could be a particular problem when
the data is distributed over a point-to-point channel such as the back channel
(e.g. DOCSIS or modem) whose bandwidth is likely to be strictly limited, since
in a point-to-point system the data must be transmitted separately to each

receiver.

In relation to broadcast channels, normally a set amount of bandwidth is
available for each channel. One possibility might be to reduce the bandwidth
available to one channel so as to allow another channel to use an increased
amount of bandwidth. However, if the data for the channels are provided by
different sources it may not be possible to rely on one channel being able to
use only a small amount of bandwidth at the time when the other channel

requires an increased allocation.
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It is an object of the present invention to provide an improved system for
playing out enhanced content data.

The discussion of documents, acts, materials, devices, articles and the like is
included in this specification solely for the purpose of providing a context for
the present invention. It is not suggested or represented that any or all of
these matters formed part of the prior art base or were common general
knowledge in the field relevant to the present invention as it existed before
the priority date of each claim of this application.

According to one aspect of the present invention there is provided a media
playout system for playing out media to receiver units, the system
comprising:

a broadcast data channel,

a playout arrangement for broadcasting over the broadcast data
channel enhanced content data associated with video data, and comprising a
buffer for storing enhanced content data, the playout arrangement being
operable to:

a. store enhanced content data associated with the video data;

b. broadcast the enhanced content data in advance of a time
scheduled for its transmission to the receiver units;

¢. signal the distribution unit to make the enhanced content
data available to the receiver units at the scheduled time; and

d. broadcast the video data to the distribution unit at the
scheduled time;

a distribution unit for receiving the broadcast data and distributing it to
the receiver units, and comprising

a buffer for storing enhanced content data, and

a transmission controller responsive to signalling from the
playout arrangement to refrieve enhanced content data from the
buffer and make it available to the receiver units.
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Suitably the playout arrangement could also have a buffer for storing
enhanced content data. The playout arrangement could suitably broadcast
enhanced content data in advance of a time scheduled for its transmission to
receiver units. This scheduled time may be determined by a program
schedule giving a schedule of all TV programs to be transmitted in a certain
time period. Thus, the time scheduled for the transmission of the enhanced
content data could, for example, be the time at which a TV program is due to
start.

Alternatively, the time scheduled for the transmission of the enhanced
content data could he defined in terms of a video signal containing an
identifying marker embedded in a TV program with which the enhanced

content is
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associated. The video signal could comprise a timing stream with which the
playout of the enhanced content data could be synchronised. Thus the
scheduled time for the transmission of the enhanced content could, for

example, be a point in the timing stream of the video signal.

The playout arrangement could suitably signal the distribution unit when it is
required to make the enhanced content available to the receiver units, i.e. at
the time scheduled for the transmission of the enhanced content. At this time,
the pléyout arrangement could suitably broadcast the stored enhanced
content data to the distribution unit to make the enhanced content data

available to the receiver units.

Suitably the receiver units could be user operable to receive video data and
associated enhanced content data from the distribution unit. The receiver

units could be set-top boxes.

The receiver units could suitably be arranged to cause the received video data

and enhanced content to be displayed to a user by means of a television.

Preferably the transmission controller is responsive to signalling from the
playout arrangement to delete enhanced content data from the buffer of the

distribution unit.

Suitably the playout arrangement could comprise a media converter for

converting enhanced content data onto a plurality of formats each capable of
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being interpreted by a respective type of receiver unit.

According to a second aspect of the present invention there is provided a
method for playing out media to receiver units, for example in a media
playout system as described above, the method comprising: broadcasting the
enhanced content data from the playout arrangement in advance of a time
scheduled for its transmission to the receiver units; signalling the distribution
unit to make the enhanced content data available to the receiver units at the
scheduled time; and broadcasting the stored enhanced content to the
distribution unit at the scheduled time.

Preferably the method could include signalling the distribution unit to delete
enhanced content data from the buffer of the distribution unit.

Throughout the description and claims of this specification, the word
“comprise” and variations of the word, such as "comprising” and “comprises”,

is not intended to exclude other additives, components, integers or steps.

The present invention will now be described in detail with reference to the
accompanying drawings in which like reference numerals refer to like parts.

Figure 1 shows a prior art interactive television system.

Figure 2 shows an interactive television system with a distribution unit
comprising a buffer;

Figure 3 shows an interactive television network.

Figure 2 shows a system in accordance with the present invention. In figure
2 there is a system 20 which includes a playout arrangement 22 and a
distribution unit 23. Providers (not shown in figure 2) transmit video data and

-10-
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enhanced content data associated with the video data to the playout
arrangement 22. The playout arrangement 22 then broadcasts the data over a
broadcast data channel 25 to a distribution unit 23. In a typical system, a
plurality of distribution arrangements would be provided, and would be spread
out geographically across the area intended to receive the video and

enhanced content data.

The video data and enhanced content data enters the distribution unit at input
30. The data is subsequently stored in a buffer 31, either until it is required for
transmission to a receiver unit for being displayed, or until it is deleted from

the distribution unit.

Playout arrangement 22 is arranged to signal to the distribution unit 23.
Signals from the playout arrangement are received at the distribution unit, and
a transmission controller 32 is responsive to the signals. The playout
arrangement will signal to the distribution unit in advance of a time scheduled
for the transmission of the enhanced content data to the receiver units. In
response to this signal, the transmission controller will retrieve the enhanced

content from the buffer 31 and make it available to the receiver units 14a-c.

Receiver units 14a-c are arranged to receive data from the distribution unit 23.
Each receiver unit can be connected to at least one television 24a-c to display
video data and enhanced content data requested by a user. If a user of
receiver unit 14a is watching a particular TV channel on TV 24a, he or she

may desire simultaneously to view enhanced content associated with that TV

11-
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channel. The user could request to the receiver unit 14a, via a user input
device 34a such as a remote control, to view the appropriate enhanced
content. The receiver unit 14a would then display the requested pages of

enhanced content on the TV 24a.

In operation, the data providers could each provide a feed that corresponds to
a television or other channel. Programmes on that channel could include
video and/or audio, together optionally with enhanced content such as
supporting single or muitimedia pages. A feed could be streamed to the
playout arrangement in real time, in which case it would be transmitted by the
playout arrangement directly to the distribution unit 23 with a command that it
is then to be released directly to the receiver units 14. Alternatively, some or
all of a feed could be transmitted by the provider to the playout arrangement in
advance of the time scheduled for its release to the receiver units 14. The
data that is transmitted in advance preferably represents one or more self-

contained programme items, for example single shows.

When some data of a feed is transmitted to the playout arrangement in
advance of the time scheduled for its release, the playout arrangement may
buffer it locally in store 33 before transmitting it to the distribution units. The
data could be buffered at the playout arrangement until the time scheduled for
its release, and then transmitted to the distribution arrangements. However,
since the distribution arrangements have their own buffers, the data could be
transmitted to the distribution arrangements in advance of the time scheduled

for its release together with a command that it is to be buffered in buffer 31

-12-
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and not released, and then a command sent to cause the data to be released
at the scheduled time. Thus the presence of buffers in the playout
arrangement 22 and the distribution arrangements provides considerable
flexibility in- the timing of the transmission of the data over link 25: it can
essentially be transmitted over that link at any time between being received at

the playout arrangement and the time when it is scheduled to be ‘transmitted.

A data flow controller 34 in the playout arrangement determines when the
data is to be transmitted over link 25. Data that is not received in advance is
transmitted immediately. Data that is received in advance is buffered in store
33 and then based on the expected load over link 25 the controlfer 34
determines when to transmit the data. This means that the bandwidth of link
25 can be used more effectively than in a system in which all data is sent in
real time. For example, in a system where all data is sent in real time it is
difficult to temporarily allocate more bandwidth to one feed than to another.
However, this can be achieved in the present system by transmitting some or
all of the data for the feed across the link 25 in advance of the time scheduled
for its release. This is significant since the broadcast link 25 will generally be

severely bandwidth limited.

In one preferred scheme, the data that is transmitted in advance over the link
25 is just the enhanced content: the associated video and/or audio
programme data is transmitted in real time. This allows the system to deal
with programs that include a large amount of enhanced content, without

reducing the bandwidth available to the associated video and/or audio.

13-
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When data is to be released by the distribution arrangement it is transmitted
by the distribution arrangement to those receivers that have requested it (in a
cable-type or point-to-point local distribution system) or is broadcast so as to
be capable of being received by all the receivers (in a broadcast local

distribution system).

There are several ways in which the bandwidth to be allocated to a channel
can be set. Preferably the following three ways are available:

1. afixed amount of bandwidth is allocated to each channel and for each type
of decoder (STB) platform that is to receive data over the channel;

2. a fixed amount of bandwidth is allocated to each channel, and the amount
of bandwidth within that allocation that is allocated to each type of (STB)
platform that is to receive data over the channel is allocated dynamically;

3. afixed amount of bandwidth is allocated to a set of two or more channels.

When a fixed amount of bandwidth is reserved for a particular channel, the
bandwidth is allocated per type of supported STB for that channel. Even if no
enhanced content is being played out, the bandwidth is reserved and

allocated.

When the available bandwidth on a channel is allocated dynamically for each
of the supported types of STBs per channel the bandwidth is allocated in such
a way that the time needed to broadcast a full set of enhanced content is the
same for each type of supported STB. In this way the allocated bandwidth is

used to compensate for the differences in size among the enhancements for

-14-
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the different types of STBs.

When the bandwidth is allocated for a set of channels, the bandwidth
allocated is divided among the channels that require the bandwidth from time
to time. In this way bandwidth is only allocated for the channels that actually

do play out enhancements.

Figure 3 shows an example of a broadcast network in which the present

system may be employed.

The network shown in Figure 3 comprises an Edit Suite 100, a Playout
Management Centre 101, a Media Control Manager 102, uplink and downlink
stations 103 and 104, a satellite 105, a decoder 106, and a Transaction
Management System 107. The decoder 106 may, for example, be a set-top
box or a digital television. Each of the components of the system will be
described in turn. The components can communicate with each other as

indicated by the arrows in Figure 3.

Interactive content is produced at the Edit Suite 100 (specifically, in a Content
Production Manager (CPM)) on generic re-usable templates. The general
templates can be manipulated by designers to produce a template with the
desired format for a particular application. This specific template can then be
saved to the memory of the CPM. Subsequent data can be added easily and
quickly to the application-specific template, for example, daily news, weather

or TV guides.

-15-




10

15

20

25

11

Once data has been added to a template at a CPM, the populated template is
inputted to an Event Broker Console (EBC), the second stage of an Edit Suite,

where it has a stream script added to it.

Meta-data is then added to the main broadcast stream (i.e. the video stream)
that is associated with the content of the template. The meta-data éllows the
stream script to be triggered in real-time to synchronise the content with the
main broadcast stream. For live television events, the EBC can be used to

manage the broadcast of interactive pages, as will be described later.

Following production at the Edit Suite, the template data is passed to a
Playout Management Centre (PMC) 101, which converts the data to a signal
(representing pages of interactive content) in the relevant format for any
platform on which it is to be received and displayed. The PMC can store the
interactive content until it is needed. Once the interactive content is required, it
is transmitted to a platferm-via Media Control Manager (MCM) 102. To reach
the MCM the interactive content could be sent to an uplink station 103 and
transmitted via a satellite 105 to a downlink station 104 or could be sent in

another way, for instance by cable.

The MCM 102 is located in a cable TV digital head end. The MCM receives
interactive data from a PMC 101, stores it until it is to be played out, and, in
response to receiving a trigger, broadcasts it to decoders 106. The decoders
could be set-top boxes connected to televisions, or they could be digital

televisions.

-16-
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The MCM can be informed in a number of ways of when to cause a page of
interactive content to be played out, by being transmitted from the MCM to the
decoder 106, and subsequgntly displayed. For example, if the television
event to which the interactive content is related is being broadcast live, then
an editbr at an Edit Suite 100 can manually trigger the play-out of the content
from the MCMs 102. to ensure that the content is synchronised with an
appropriate part of the television event. A trigger woﬁld be sent from the Edit
Suite 100 to the PMC 101; the PMC would transcode the trigger and forward it
to the MCM 102, and then the MCM would broadcast the trigger towards
decoders 106. Alternatively, triggers can be arranged to be sent automatically
at pre-determined times during a television event. In this case, the MCM has
access to a time schedule and on the basis of this schedule, sends triggers to
decoders at the times when it is desired for the interactive content to be
played out. For instance, a TV programme might start at 7.30pm, and triggers
could then be sent auiomatically from the MCM 102 at 7.31pm, 7.35pm,
7.42pm and so on, depending on the parts of the programme with which each
page of interactive content is related. As another alternative, markers could be
embedded in the video signal associated with a particular set of interactive
pages, and triggers could be generated in dependence on the association
between the markers and the pages. These markers would be the meta-data

referred to above which is added to the video stream.
The MCM 102 can also manage the bandwidth allocated to video signals and

interactive content signals according to television events taking place.

Content can also be stored/buffered at the MCM.

17-
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A Transaction Management System (TMS) 107 is employed to deal with
responses of subscribers to the interactive content broadcast. The TMS is
capable of handling large numbers of concurrent responses, and can produce,
for example, lists of winners of a competition following the subscriber
responses. The TMS is linked to the PMC so that information related to
subscriber responses can be fed back and inserted into broadcasts from the

MCM 102. In addition, the PMC can communicate with the TMS.

For handling payments to action user responses the TMS is linked to a
banking system 108. The TMS may send signals to other functions such as a
third party fulfilment centre 109 so as to action user responses, for example to

fulfil purchases or issue prizes.

Editors at the Edit Suites 100 can communicate with the TMS 107 via PMC
101 in order to determine how the TMS should react to responses sent from

subscribers.

In the network of Figure 3, the Playout Management Centre 101 may

comprise the signal formatting apparatus 10 of Figure 2.

In a system as described above with reference to Figure 3, there would
typically be multiple Edit Suites 100, one PMC 101, multiple MCMs 102
distributed geographically across an area served by the network, and one

TMS 107, although in future it may be desirable in terms of efficiency to

18-
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provide multiple PMCs and/or TMSs. Decoders 106 would be positioned

locally to individual viewers, for example in their homes or in public buildings.

In the network of Figure 3, the PMC 101 may comprise the playout
arrangement 22 of Figure 2. The MCM 102 of Figure 3 may suitably be the

distribution unit 23 of Figure 2.

The applicant draws attention to the fact that the present invention may
include any feature or combination of feétures disclosed herein either implicitly
or explicitly or any generalisation thereof, without limitation to the scope of any
definitions set out above. In view of the foregoing description it w‘iII be evident
to a person skilled in the art that various modifications may be made within the

scope of the invention.

-19-
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS

1. Amedia playout system for playing out media to receiver units, the system
comprising:

a broadcast data channel;

a playout arrangement for broadcasting over the broadcast data
channel enhanced content data associated with video data, and comprising a
buffer for storing enhanced content data, the playout arrangement being
operable to:

a. store enhanced content data associated with the video data;

b. broadcast the enhanced content data in advance of a time
scheduled for its transmission to the receiver units;

c. signal the distribution unit to make the enhanced content
data available to the receiver units at the scheduled time; and

d. broadcast the video data to the distribution unit at the
scheduled time;

a distribution unit for receiving the broadcast data and distributing it to
the receiver units, and comprising

a buffer for storing enhanced content data, and

a transmission controller responsive to signalling from the
playout arrangement to retrieve enhanced content data from the
buffer and make it available to the receiver units.

2. A media playout system as claimed in claim 1, wherein the receiver units
are operable by a user to receive video data and associated enhanced

content data from the distribution unit .

3. A media playout system as claimed in claim 2, wherein the receiver units
are set-top boxes.

4. A media playout system as claimed in any preceding claim, wherein the

-20-
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receiver units are arranged to cause video data and enhanced content data
to be displayed to a user by means of a television.

5. A media playout system as claimed in any preceding claim, wherein the
transmission controller is responsive to signalling from the playout
arrangement to delete enhanced content data from the buffer of the
distribution unit.

6. A media playout system as claimed in any preceding claim, wherein the
playout arrangement comprises a media converter for converting enhanced
content data into a plurality of formats each capable of being interpreted by a

respective type of receiver unit.

7. A method for playing out media to receiver units, in a media playout
system as claimed in any preceding claim, the method comprising:
broadcasting the enhanced content data from the playout
arrangement in advance of a time scheduled for its transmission to the
receiver units;
signalling the distribution unit to make the enhanced content data

available to the receiver units at the scheduled time.

8. Amethod as claimed in claim 7, comprising signalling the distribution unit
to delete enhanced content data from the buffer of the distribution unit.

9. A media playout system substantially as herein described with reference
to figures 2 and 3 of the accompanying drawings.

10. A method for playing out media to receiver units, substantially as herein

described with reference to figures 2 and 3 of the accompanying drawings.

21-
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