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(57) Abstract: The invention relates to a method, system and apparatus, for the reception, processing and storage of data received
by a broadcast data receiver, saved data allowing the subsequent generation of video and audio for television programs and also
including data for interactive facilities typically relating to said programs. Upon the user selection to record a program by storing
data in a memory means, the related interactive data is also stored. The interactive data is typically broadcast in a carousel format,
(repeating data loops) and when stored the data for one loop is stored in a file and only any data change in subsequent lops is stored
in further files, thereby using reduced storage space in the memory means.
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Broadcast Data Receiver and Method of Storing Data
Therefor

This invention relates to a broadcast data receiver (BDR) and a
method of storing data received by and for processing by the

same.

Television Systems increasingly include as an integral part
thereof, either by being included in the same housing or by
being connected thereto, a BDR, also known as a Set Top Box.
The BDR is provided to receive digital data which is broadcast
from 2 remote location or locations by one ot mote television or
other service broadcasters. The data can be carried to the BDR’s
at the various locations via cable, satellite and/or terrestrial
transmission systems. The received data is received  in an
encoded form and processed and decoded by the BDR using
known decoding integrated circuits and in conformation with
International data processing Standards, such as MPEG-2, to
provide video, audio and/or auxiliary data for viewing on a

display scteen ot for listening via speakers.

In an incteasingly common embodiment the BDR is provided
with 2 memoty means such as a hard disk drive which allows
the selective storage of data teceived by the BDR onto the
memory means so as to allow the data to be selected for
" processing and viewing by the viewer at a time after the receipt
of the data by the BDR. When storing the received data, the
BDR selects the relevant data from the incoming received
transport stream which includes data for a whole range of
television programmes and setvices. The data which is selected
for storage is in response to the viewer programme selection
such that the data required to generate the selected programme

is identified and selected. The selected data is conventionally
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stored in substantially the same format as it is broadcast to and
received by the BDR.

The digital television audio/video services are often
accompanied by interactive applications. The interactive content
can be in the form of supplementaty information which is
selectively viewable alongside a regular television programme.
Alternatively, the interactive application can be the sole content
of the service, and the application may be unrelated to a
particular television programme. In eithet case, it is desirable to
store the supplementary information data relating to the
interactive application so that the same is subsequently available
as it would be if the selected programme from the memory was
being watched “live”. The data for such interactive services is
often broadcast in a carousel format (i.e., a Digital Storage
Media - Command Control (DSM-CC) object carousel in the UK
Digital Terrestrial television (DTT) context). A carousel format
is when data is broadcast as a repeating loop of the same data
encapsulated in a data transport stteam which is broadcast and
received by the BDR. If the transport stream is recorded in the
notrmal mannet, a plurality of copies of the same loop of data ot
substantially similar data would be recorded on the hard disk
drive of the BDR. As such, an increased amount of disk space is
required by the BDR for storing this data. This is undesirable,
expensive and may result in a reduction in the performance of
the BDR and/or a reduction in performance of the interactive

application with a corresponding television programme.

In addition, conventionally, when data is required by an
interactive application, the BDR must wait until the required
portion of the carousel is broadcast and then retrieve the
interactive data therefrom. As such, the user may be required to

wait for pages of text and/or images from the interactive service
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to load. This is inconvenient for the user and may dissuade the

user from using the interactive setvice.

It is therefore an aim of the ptesent invention to provide a
broadcast data receiver and method of storing data therefor,

which overcomes the abovementioned problems.

According to a first aspect of the present invention there is
provided a method of processing data received by a BDR, said
method including receiving data from a broadcaster at a remote
location, decoding and processing the data to provide video,
audio and/or auxiliary data, said broadcast data telating to one
or more television ptrogrammes and/or interactive setvice
information, at least part of said interactive service information
broadcast as a repeating loop of data encapsulated in a data
transport stream (carousel format), said BDR having a memory
means for the selective storage therein of broadcast data,
representing a viewer selection and characterised in that upon a
viewer selection, the data relating to a loop of the selected
interactive service information is retrieved, as the data storage is
petformed and stored in a files system in the memory of said
BDR.

Thus while conventionally the complete data transport stream
(PID) for the selected programme would be stored in a single
file on the memory means, the present invention provides the
means to filter the data transport stream, based on one ot more
pre-defined criteria, into constituent files. For example, the pre-
defined ctiteria can include one ot more different versions of

the interactive data over time.

Preferably the files system includes modules containing data
blocks, the data blocks contain packets of data and the packets

of data represent the incoming transport streams to the BDR.
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The packets of data in the incoming data transport streams ate
stored, processed and allocated into files for storing in memozy.
This is in conttast to the conventional method whete the BDR
records and processes the data in the form of transport streams

and stores the transport streams.

Preferably the interactive service information data relates to the
one ot more selected television programmes which are stored.
Further preferably both the interactive service information and
the one or more television programmes are broadcast in a

carousel format.

Preferably the memory is in the form of a hard disk drive
(HDD) provided in or connected to the BDR.

If there is no change in each loop of the interactive data
preferably said repeated loops of data are not stored in the
memory and thus the memory means storage space is not used

up with the repeated storage of duplicate data.

If the interactive data changes with time (i.e., the interactive
application accompanying a video service ot television
programme changes in synchronicity with the video service ot
television programme) the different versions of the interactive

data are saved as sepatate files within the file system.

Preferably each new file version of the interactive setvice data
tecorded is provided with a time stamp based on the system
clock (STC) of the BDR. Thus, when the tecorded data is being
played back on the BDR and a time stamp is reached, the
appropriate file with a corresponding time stamp is identified
from the file system and used for playback until the next time
stamp is identified. This is different to conventional recording

methods where interactive data is recorded and stored as a
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transport stream and, as such, when a user wishes to look at a
patticular point in an interactive application, they have to wait
for the transport stream to playback until a time stamp
corresponding to the televant point is identified. In the present
invention, any desired point of an interactive service will be
located in a file having a time stamp associated therewith. The
BDR can therefore quickly identify the desited point in the
service by playing back the file version having the relevant time
stamp. Thus the viewer is not required to wait for a prolonged
period of time to access a desited point in an interactive

application.

Preferably the file system is provided with an index system to

allow easy retrieval of files therefrom.

According to a second aspect of the present invention there is
provided a television system, said television system including a
display screen and a broadcast data receiver, said BDR receiving
data from a broadcaster at a remote location and decoding and
processing the data to provide video, audio and/or auxiliary
data, said broadcast data relating to one or more television
programmes and interactive service information, at least part of
said interactive service information broadcast in a carousel
format, said BDR having memory means for the storage of
broadcast data following a viewer selection and characterised in
that the data relating to said interactive setvices is retrieved
from the carousel format as the data storage occurs and a first
version stored in a file in the memoty of said BDR, and for as
long as repeated loops of the data remain the same no further

interactive data is stored in memory.

Typically analysis of each data loop is performed and, if a
change is detected, the data which has changed is saved in a new
file.
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According to a further aspect of the present invention there is
provided a method of storing data in a broadcast data receiver,
said BDR receiving data from a broadcaster at a remote location
and decoding and processing the data to provide video, audio
and/or auxiliary data, said broadcast data relating to one ot
more television programmes and interactive service information,
at least part of said interactive service information data
broadcast in a carousel format, said BDR having memory means
for the storage of broadcast data following a viewer selection
and characterised in that said method includes the steps of
retrieving data relating to said selected intetractive services from
the carousel format and storing said retrieved data as part of a
file system in the memory of said BDR, and when subsequent
loops of the same data in the carousel format are received, the

said data is not stored in the memoty means.

The advantage of the present invention is that by stotring the
interactive data as a file system rather than as a single file
containing transport stream, a significant amount of disk space
is saved. In addition, the interactive data can be accessed at any
time without a user having to wait for the relevant section of the
carousel to be available, as is the case with conventional

systems.

An embodiment of the present invention will now be described

with reference to the following description and figures, wherein:

Figures 1a and 1b illustrate the atrangement of a conventional

file system;

Figure 2 illustrates a time versioned file system according to the

ptesent invention.
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Conventionally, data recorded on a memoty means such as a
Hatd Disk Drive (HDD) of a BDR or set top box is typically
recorded in the data transport stteams format with each stream
having a single storage file. When the data transport streams are
btoadcast in a carousel format, a large amount of memory is
tequired in the BDR to stote what is repeated data. In
accordance with the present invention, the data transport stream
is processed and saved as a plurality of files within a file system
of the HDD, thereby reducing disk space and allowing easy

retrieval of a particular file version on demand.

Although the majority of data in the carousel will typically be
static i.e the same data, simply repeated, for many revolutions of
the carousel format, some data elements will periodically change.
In order to make allowance for such temporal data, files within
the file system are provided with a “delivery time” in addition to
a path/name. The delivery time of time stamp given to a
particular file version is based on the system clock (STC) of the
BDR. Files can then be retrieved from the file system based on
the time at which the file with the changed data was input into
the file system.

For example, in an interactive quiz show, part of the interactive
application may be a current question. As the show progresses
the interactive file for the quiz show is updated to contain the
new question. Thus if the programme and interactive data is
being stored in the memoty means, the interactive data relating
to the question is the same loop of data until the question
changes whereupon a new loop ot carousel of data is broadcast.
When the version of the question file changes in the original
broadcast, a new file version is stored in the memoty means with
a time stamp. When the recorded interactive service is played
back from the HDD, the BDR is required to have all versions of

the stored interactive data available to the user so that the
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relevant version (question in this example) can be retrieved and
displayed depending on the time in the programme which is
retrieved for display from the HDD. When the system clock of
the BDR reaches the relevant time stamp, the file version of the
interactive data with a corresponding time stamp is played back

to the user.

An example showing the disk space saved in using the present

invention is now provided.

In this example, a programme selected to be recorded for
subsequent viewing by storing the data in the HDD has an
interactive data component that is broadcast in a carousel
format with a data loop repeat rate of 30 seconds i.e the same
data loop is repeated every 30 seconds and a bandwidth of
1Mbit/sec, then using conventional memory means of storage,
the carousel data will occupy approximately 3.75 Mbytes of
memory space in the BDR. The data contained in the catousel
will be less than this due to the encapsulation overhead (data
discarded from the transport stream when the transport stream
is processed). Recording the transport stteam for this service
component alongside a program that lasts, for example, for one
hour, requires 450 Mbytes of disk space (3.75 x 2=7.5
Mbytes/minute and 7.5 x 60mins = 450 Mbytes in 1 hour).

If we now assume the carousel is static, i.e the data in each loop
is always the same, the required space for the data in the file
system of the invention would be less than 3.75 Mbytes (due to
the removal of the transport stream and carousel encapsulation
overhead). A reduction in required disk space of 99.16% is
therefore achieved, as for as long as the data in the catousel
format remains unchanged, only one data loop needs to be kept,

the remaining unchanged data loops ate simply discarded and
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not stoted.  Thus, the reduction is (450-3.75/450) x 100 =
99.16 %).

If the carousel format becomes non-static, i.e, some of the data
in the loop changes over time. the expected increase in storage

required may be predicted as follows:

If the time varying data is updated once every minute i.e every
second data loop of the carousel, and the time varying data
accounts for 5% of the loop data, with all other patameters the
same, the required space for the data in the proposed file system
is 3.75 + 59 loops x (3.75 x 0.05) = 14.82MB which still
tepresents a 96.7 % saving of disk space compared to the disk
space required for saving the whole data transport stream.

Referring to the figures, figure 1a shows the arrangement of a
conventional memory means 2 wherein a single folder 4 contains
two files 6, 8. Figure 1b shows a further conventional
arrangement 3 wherein the entire transport data stream of the

carousel format is saved as a single file 5 in a single ditectory 7.

Figure 2 illustrates the memory allocation system 10 of the
present invention. Directory 12 comprises three carousel format
data files. Each file, file W, file Z and Ditectory B, represents
a particular data storage event, ie a particular programme.
Each file includes data for an interactive setvice rotating to a
programme provided in a carousel format. The carousel format
typically provides version numbers that change as new versions
of the carousel loops become available, thereby allowing the
BDR to apply a time stamp to the newly acquired versions.
Retrieval of a required version for playback of the interactive
data to the viewer from the memory means depends on the time
stamp allocated to each version. The first part of directory 12
contains a file 14. The file 14 has three versions and the
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retrieval of a particular version depends on the time stamp
allocated to each version in compatison with the playback time
of the associate programme data. The second part of directory
12 contains a subdirectory 16. The sub-ditectory 16 contains two
files 18, 20. File 20 represents a data carousel in which the data
has remained static and is therefore saved as a single file. The
loop data of file 18 has changed over time, thereby producing
three different versions 18’, 18”7, 18”°. The third part of
directoty 12 contains a single static (unchanged data) loop file
22.

Thus if, for example, the programme data associated with file 18
is selected by the viewer for watching, by accessing the data
from the memoty means, the storage system identifies the data
tile 18 as containing relevant interactive data.  The decision
whether to access and process the version 18, 18” or 18’ is
made depending on the time stamp on each version in
comparison with the time stamp of the programme data, i.e the
part of the programme being watched. A match of the time
stamps dictates which of the versions 18, 18”, 18’ is accessed

and generated for viewing.

Thus the structure of the filing system of the present invention
can be built up in the above described manner and can cope
with both changing versions of loop data within the same data

storage file and a file system with a changing structure.

The interactive data can relate to, for example, questions to
which the viewer can entet an answer via the BDR, data which
allows the user selection of a particular service version, such as
different audio vetsions, data which allows the user to enter a

vote, or the like.



WO 03/107656 PCT/GB03/02282
11

Claims

1. A method for processing data received by a broadcast data
receiver (BDR), said method including receiving data from a
broadcaster at a remote location, decoding and processing the
data to provide video, audio, and/or auxiliary data, said
broadcast data relating to one or more television programmes
and/or interactive service information, at least part of said
interactive service information broadcast as a repeating loop of
data encapsulated in a data transport stream (carousel format),
said BDR having a memoty means for the selective storage
therein of broadcast data, representing a viewer selection and
characterised in that upon a viewer selection, the data relating to
a loop of the selected interactive service information is retrieved
as the data storage is performed and stored in a files system in
the memory of said BDR.

2. A method according to claim 1 characterised in that the
transport stream of received data is filtered based on one or

mote predefined criteria into constituent files.

3. A method according to claim 2 characterised in that the
predefined criteria include one or more different versions of the

programme interactive data received over time.

4. A method according to claim 1 characterised in that the
tile system includes modules containing data blocks, the data
blocks containing packets of data and the packets of data make
up the incoming data transport streams to the BDR.

5. A method according to claim 4 characterised in that the
packets of data in the incoming transport streams are selected,

processed and constructed into files for storing in memory.
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6. A method according to claim 1 characterised in that the
interactive service information relates to the viewer selected

television programme ot programmes.

7. A method according to claim 6 characterised in that the
interactive service information and the one or more television

programmes are broadcast in a carousel format.

8. A method according to claim 1 characterised in that the

receiver includes a memotry in the form of a hard disk drive.

9. A method according to claim 1 characterised in that data in
the interactive data loops may change with time and the
different data which is detected is stored as a further file version

within the file system.

10. A method according to claim 9, characterised in that if no
data change occurs in each subsequent loop of recorded data no

further data is stored.

11. A method according to claim 9 characterised in that each
new file version of the interactive service data recorded is
provided with a time stamp based on the system clock of the
BDR and indicating the time of stotrage with respect to the time
during the storage of the data for the programme.

12. A method according to claim 11 characterised in that when
the recorded data is being played back on the BDR and a time
stamp is reached, the appropriate file version of interactive data
with the corresponding time stamp is identified from the file
system and used to generate the interactive data until the next
time stamp is identified.
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13. A method according to claim 1 whetein the file system is

provided with an index of files therein.

14. A television system, said television system including a
display screen and a broadcast data receiver, said BDR teceiving
data from a broadcaster at a remote location and decoding and
processing the data to provide video, audio and/or auxiliary
data, said broadcast data relating to one or more television
programmes and interactive setvice information, at least part of
said interactive service information broadcast in a carousel
format, said BDR having memory means for the storage of
broadcast data following a viewer selecting and characterised in
that the data relating to said interactive setvices is retrieved
from the carousel format as the data storage occurs and a first
version stored in a file in the memotry of said BDR and for as
long as repeated loops of the data remain the same no further

interactive data is stored in memory.

15. A system according to claim 14 characterised in that
analysis of each data loop is performed and, if a data change is
detected, the data which has changed is saved in a new file with
a time stamp allocated to the same.

16. A broadcast data receiver, said BDR receiving data from a
broadcaster at a remote location and decoding and processing
the data to provide video, audio and/or auxiliary data, said
broadcast data relating to one or mote television programmes
and interactive service information, at least part of said
interactive service information data broadcast in a carousel
format, said BDR having memory means for the storage of
broadcast data following a viewer selection and characterised in
that said method includes the steps of retrieving data relating to
said selected interactive setvices from the carousel format and

storing said received data as part of a file system in the memory
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of said BDR, and when subsequent loops of the same data in the
carousel format are received, the said data is not stored in the

memory means.
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