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The present invention relates to a multichannel digital television system and, in
particular, aspects of a system relating to navigation between channels.

One of the advantages of digital television lies in the number of channels that are
available in such systems and the flexibility that is available to the television service
provider regarding what channel choices may be made available to a subscriber of the
service. Other than a standard set of subscription channels, the system may also

include other access controlled channels such as, for example, a pay-per-view channel

enabling a subscriber to pay for a particular film, sporting event etc.

In addition, the digital television system may allow access by the viewer to a number

of other interactive type services, such as text based programme guides, weather -

maps etc. These services may be associated with dedicated digital television channels

" used to carry the information. Other additional menu based services may be provided

enabling a user to access certain basic information in a series of pull down menus

whilst watching a broadcast programme. These services operate using so-called

“pilot” information carried in the same channel as a normal audiovisual channels.

Whilst the viewer benefits from the increased choice available, the large numbers of
channels and services that are available may prove distracting and, in practice, a
viewer may often have difficulty managing the viewiﬁg possibilities available. In
addition, existing navigation tools often fail to handle correctly the interface between
the navigator and access controlied channels, some of which may not be available to

a particular user.

It is an object of the present invention in its broadest and/or specific aspects to
overcome some or ali of these problems and to facilitate the navigation of the

channels by a user whilst respecting access control restrictions.
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In a first aspect, the present invention provides a decoder _fpr controlling the display -
of a plurality of digital television channels in respective windows of a mosaic
formation, said decoder comprising means, for example, an interface, for receiving
access rights to one of a programme and a channel, and means, for example, a central
processor, for prohibiting full audio and visual access by the user to. said one of a
programme and a channel when displayed in a said window according to the received

access rights.

The use of mosaic format displays of available channels to aid channel navigation is
known in the field. However, such mosaic tools allow full access by a user to all
available channels, albeit in a reduced form. If digital audio for this channel is also
available a user can watch and listen, for example, to the entire of a programme
normally only available upon special subscription or payment but here displayed in
one window of the mosaic display. The present invention overcomes this problem.

This aspect of the present invention ext;:nds to a digital television system comprising
a decoder adapted to display a plurality of digital television channels in a mosaic |
formation, wherein access rights to a programme or channel are received and
analysed by the decoder in determining whether to permit or prohibit full audio and
visual access by the user to that programme or channe] when displayed in a mosaic

window.

The decoder preferably comprises means for receiving access rights data together with
audiovisual data for creating the mosaic. In order to ailov_v the user to obtain full
access rights to a programme and/or channel, the decoder preferably cdmprises means
for issuing a request for full audio and visual access to one of a channel and a

programme displayed in a window.

The access rights in formation may be used by the decoder in a number of ways. For
example, in an implementation where a cursor is used to select a desired channel and
audio information is generated by the decoder in response to the positioning of the

cursor, the decoder may be adapted to permit or prohibit the generation of audio
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information for an access controlled programme or channel.-

Thus, the decoder preferably comprises means for generating a cursor for display
with the mosaic formation, the cursor being selectively movable over the windows of
the mosaic formation to enable selection of a desired window within the mosaic
formation. The decoder may comprise means for generating audio information
associated with a particular channel in response to the positioning of the cursor over
a said window displaying said particular channel, and may also comprise means for
prohibiting the generation of said audio information according to the received access

rights.

Audio information may be disabled for access controlled programmes or channels at
all times if the decoder does not have the associated access rights. Alternatively,
audio information may be prohibited if the cursor is positioned on a prohibited mosaic
window for longer than a predetermined length of time. Thus, the prohibiting means
may be adapted to prohibit the generation of said audio information if the cursdr is

positioned over said window for longer than a predetermined length of time.

In yet a further embodiment, the interaction of the cursor with a mosaic window may

depend on the access rights associated with the programme or channel displayed in
that window. For example, the decoder may be adapted to automaticaily re-position
the cursor in the event that the cursor is placed on a prohibited mosaic window
corresponding to an access controlled programme or channel. Thus, the decoder
preferably comprises means for automatically re-positioning the cursor in the event
that the cursor is placed over a said window displaying one of a programme or a
channel to which full andio and visual access is prohibited.

This re;posit'ioning may be carried instantaneously, in the sense that the decoder does
not allow a cursor to be positioned directly on an access controlled programme or
channel displayed in a mosaic window. Alternatively, the repositioning may be
carried out after the expiry of a predetermined period of time. - Thus, the
repositioning means is preferably adapted to reposition the cursor after the expiry of
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a predetermined period of time. In the case, for example, where an audio soundtrack ~

is activated if a window is highlighted by a ¢m'sor, this time delay allows a user to
have full access to a sample of programme for a period of time to enable the user to

evaluate the interest of this programme.

The répositioning of the cursor need not depend on the access rights to a channel
and/or programme displayed in a window. For example, in addition to or as an
alternative to the above the decoder may comprise means for automatically re-
positioning the cursor after the expiry of a predetermined period of time. This can
enable a user to “surf” across the mosaic, receiving for this predetermined period of
time audio information for each window of the mosaic in turn. This surfing mode
of operation can be initiated by pressing a pre-designaied button on a remote

controller.

As an alternative to repositioning the cursor after the cipiry of a predetermined

- period of time, the decoder may be adapted to issue antomatically a request for full

20

30

access rights to a channel and/or-progi'amme to which full audio and visual access is
prohibited in the event that the cursor is placed over the window displaying said

channel and/or programme for a predetermined period of time. This can enable

automatic ordering of the full access rights to a programme and/or channel without

any further input from the user.

In addition or as an alternative to the above steps, the decoder may also be adapted
'to generate a message informing a user of the lack of access rights to a programme

or channel in the event of the placement of the cursor on a prohibited mosaic
window. Thus, the decoder may comprise means for generating a message informing
a user of the access rights to one of a programme and a channel in the event of the
positioning of the cursor on a said window displaying said one of a programme and

a channel.

Alternatively, or in addition, the decoder may simply prohibit the generation of video

information in a mosaic window in dependence on the access rights associated with
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the programme or channel normally displayed in that window. Thus, the decoder

may comprise comprising means for prohibiting the generation of at least a portion
of video information in a said window in dependence on the access rights to one of

a programme and a channe] displayed in that window.

Full access by the viewer to at least a portion of the video information displayed in
a window may be prohibited by utilising one or more of a mumber of different
methods. For example, the decoder may comprise means for controlling the display
of a picture in said window instead of said at least a portion of video information.
The picture may comprise a logo associated with the channel displayed in said
window, or an image associated with the programme displayed in said window.
Alternatively, the decoder may comprise means for controlling the display of an
advertisement in said window instead of said at least a portion of video informat_ion.

In another alternative, the decoder may comprisé means for controlling the display

of further video information in said window instead of said at least a portion of video

" information. This further video information may.comprise promotional video

information, such as a trailer for a forthcoming programme to be shown on the
channel displayed in the window. '

Access rights to a programme and/or channel typically comprise information
regarding the nature of the programme or channel, such as, for example, whether the
channel is a subscription channel, whether the programme is a pay-per-view event and
so on. As well as béing utilised to permit or prohibit full video and audio access to
the programme and/or channel when displayed in a window of a mosaic formation,
these and other access rights may be used by the decoder to customise various

features of the display.

For example, the decoder may comprise means for changing an attribute of the cursor
depending on a characteristic of at least one of the programme and channel displayed
in a window over which the cursor is positioned. This characteristic may comprise,

for example, the rating (such as adult only, or children’s programme) of the
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programme, the subject matter (for example, sport, wildlife, politics) of the
programme, whether the progranime isa pay-per—vieweveni, and so on. In addition,
programm& and/or channels may be grouped according to a user’s selection, for
example, of favourite channels, and the cursor attribute changed accordingly
whenever it is posiiioned over a window displaying one of the user’s favourite
channels. This can ease user identification of certain channels and programmes

displayed in the mosaic formal_idn.

Thus, in another aspect of the present inycntion there is provided a decoder for
controlling the display of a plurality of digital television chammels in respective

windows of a mosaic formaﬁon, said decoder comprising means for generating a

- cursor for display with the mosaic formation, said cursor being movable to select a

desired channel within the mosaic formation, and means for clianging an attribute of
the cursor depending on a characteristic of at least one of a programme and a channel
displayed in a window over which the cursor is positioned.

‘In one embodiment, the changing means is arranged to change the colour of said
~ cursor depending on said characteristic of at least one of a programme and a channel

displayed in the wi_ndow over which the cursor is positicned. However, other
attributes of the cursor, such as the size and shape, may be changed according to this
characteristic. - '

The decoder may comprise means for receiving data for assigning said characteristic
from a remote control handset associated with the decoder and means for assigning
said characteristic in response to said received data. This can enable the user to
assign a channel as a favourite channel using the remote controller, for example, by
pressing a predetermined button of the controller when the cursor is positioned over
the window displaying that channel. Alternatively, the decoder may comprise means
for generating a list of channels displayed in the mosaic formation, the user, by

pressing appropriate buttons on the femote controller, selecting channels from the List
as the favourite channels.
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Whéh the user presses a predetermined button on the rginote controller when the
Cursor is positioned over a window, the decoder may arranged to perform one of a
mumber of operations. For example, the decoder may comprise means for tuning the
decoder to a channel displayed in thé desired window upon selection of the desired
window. This can enable the selected channel to be displayed “in full” on the

television screen upon selection of the window displaying that channel.

As an alternative, or in addition, the decoder may comprise means for generating a
display comprising information regarding the programme displayed in the desired
window upon selection of the desired window. For example, a short summary of the
progranime shown on the channel, together with start time, duration and/or end time,
may be displayed upon pressing a predetermined button of the remote controller when
the cursor is positioned over the window displaying that channel. Thus, the present
invention provides a decoder for controlling the display of a plurality of digital
television channels in respective windows of a mosaic formation, said '_decoder_
comprising means for generating a cursor for display with the mosaic formation, said
cursor being selectively movable over the windows of the mosaic formation to enable
selection of a desired window within the mosaic formation, and means for génerating
a display comprising information regarding the programme displayed in the desired
window upon selection of the desired window.

This information may be received by the decoder together with the audiovisual data
for that programme and stored in memory of the remote controller for retrieval and
display at the request of the user. Alternatively, the decoder may download this
information as and when required for display. In another alternative, the decoder

may comprise means for communicating with a communications centre to obtain said

information regarding the programme displayed in the desired window. The
communication means may comprise a modem for dialling up said communications

centre to supply a request for said information to the communications centre.

The decoder may further comprise means for generating a display comprising a
forthcoming programme schedule for the channel displayed in the desired window
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upon selection of the desired window. This schedule may be received by the decoder
together with the audiovisual data for the displayed chémnel. Alternatively, the
decoder may download this schedule as and when required for display. In another
alternative, the decoder may comprise means for commﬁnic_ating with a
communications centre to obtain the schedule. The communicé.tion means may
comprise a modem for dialling up said communications centre to supply a request for

the schedule to the communications centre.

Thus, the present invention extends to a decoder for displaying of a plurality of
digital television channels in respective windows of a mosaic formation, said decoder
comprising means for generating a cursor for display with the'mosaic formation, said

 cursor being selectively movable over the windows of the mosaic formation to enable

selection of a desired window within the mosaic formation, and means for generating

| 'a'display comprising a forthcoming programme schedule for the channel displayed in
15

the desired- window upon selection of the desired window.

The forthcoming programme schedule may comprise a textual display of progfamm_e

schedule information. Alternatively, the forthcoming prbgramme schedule may

'(':omp'rise a display of a plurality of pictorial images associated with respectiire

forthcoming programmes in respective windows of a mosaic formation. Thus, the
present invention further extends to a decoder for conmtrolling the display of
programming schedule information, said decoder comprising means for generating a

"display comprising a plurality of pictorial images associated with respective

forthcoming programmes on at Jeast one digital television channel in respective

windows of a mosaic formation.

The plurality of pictorial images may be associated with forthcoming programmes to
be shown simultaneously on respective digital television chanuels. For example,
these forthcoming programmes may be shown on respective digital television channels
during a future time period. When the cursor is positioned over one of the images,
information regarding the programme, such as the title, start time, duration and/or
end time of the programme may be displayed. |
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At léast one of said plurality of pictorial images may 'comprise video footage

associated with the respective forthcoming programme.

In one embodiment, the receiving means is adapted to receive said access rights from
a remote control handset associated with the decoder. This can enable the user to
prevent video and/or audio access to one or more of the chamnels displayed in
windows of the mosaic formation, for example, the user may wish to restrict all
access to channels which normally show adult programmes. For example, when the
cursor is positioned over a window to which the user wishes to restrict all access, the
user can, by pressing one or more buttons on the remote control, instruct th_e decoder

to prevent all access to the channel displayed in that window.

Preferably, the receiving means is adapted to receive a PIN number from the remote
control handset, said decoder comprising means for authenticating the received PIN

pumber and, upoﬁ authentication of the received PIN number, permitting reception

of the access rights. This can add a level of security to the transmission of access
rights, thereby preventing the access rights to be altered by an unauthorised user.

In one mode of operation, ‘the channels are displayed in a formation which is
determined by the broadcaster of the audiovisual data for the channels. Thus, various
favourite channels of the user may be randomli spread about the mosaic formation.
In order to enable the positions of the various windows in the formation, in one
embodiment, the decoder comprises positional control means for controlling the
relative positions of said windows within the mosaic formation. In one arrangement,
the positional control means may be arranged to control the relative positions of said
windows in response to the received access rights to the channels or programmes
displayed in said windows. For example, pay-per-view programmes and channels to
which the user does not have full access rights may be shown in neighbouring

windows of the mosaic formation.

Thus, the present invention extends to a decoder for controlling the display of a
plurality of digital television channels in respective windows of a mosaic formation,
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said decoder comprising positional control means for con__trqliing the relative positions

of said windows within the mosaic formation.

In one embodiment, the positional control means is arranged to control the relative
positions of said windows in response to reccived window positioning data for
controlling the relative positions of said windows within the mosaic formation. In
one azténgement, the decoder comprises means for receiving ffom a remote control
handset associated with the decoder said window positioning data. This can enable
the relative positions of the windows in the mosaic formation to be changed easily by
the user, for example, by pressing one or more buttons of the remote control. Thus,
the present invention also extends to a decoder for controlling the display of a

* ‘plurality of digital television channels in respective windows of a mosaic formation,

said decoder comprising means for receiving from a remote control handset associated
with the decoder window positioning data, and positional control means for

-controlling the relative positions .of said windows within the mosaic formation in

~ response to the received positioning data.

The positional control means may be arranged to control the relative positions of the
windows of the mosaic formation according to a programme characteristic of
programmes normally shown on the channels displayed_ in the windows. For
example, the positional control means majr be arranged to group together windows

* which normally show programmes having the same theme, such as sport, wildlife,

children’s programmes, adult programmes, and so on. Additionally, or alternatively,
the positional control means may be arranged to group together windows which
display channels which normally show pay-per-view events.

The positional control means may be arranged to maintain é window displaying one
of a particular channel and a particular programme in a constant pbsition in the
mosaic formation. For example, that window may be that window of the mosaic
formation displaying the channel displayed immediately before the display of the

mosaic formation.
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The present invention also provides a decoder comprising_:. :
means for storing a plurality of interactive applications;
means for generating a display comprising a plurality of pictorial images in
respecﬁve windows of a mosaic formation, each pictorial image being associated with
a respective interactive application;
means for generating a cursor for display with the mosaic formation, said

cursor being selcctiveiy movable over the windows of the mosaic formation to enable

selection of a desired window within the mosaic formation; and .
means for executing an interactive application upon selection of the window

displaying a pictorial image associated with that interactive application

The invention further extends to a digital television system comprising a decoder as
aforementioned and transmission means adapted to transmit access rights data together
with the audiovisual data used to create the mosaic. This information may comprise

A configuration list, updated every 24 hours or so and listing the access rights for

programmes to be broadcast for the next 24 hour period. Upon reception of the list,

the decoder may compare the access rights with the rights available to the decoder
before carrying out the steps described above. '

The transmission means may further be adapted to receive audiovisual information
from a plurality of channels and to process this information in dependence on the
access rights to each programme or channel forming the mosaic. For example, in the
case of an adult emission or an adult channel, it may be preferable to simply black
out at all times the corresponding mosaic window that should show this channel. As
will be appreciated, this may be carried out in addition or as an alternative to the
steps carried out at the decoder to limit the mosaic display and/or movement of the

CUursor.

The present invention also provides a method of controlling the display of a plurality
of digital television channmels in respective windows of a mosaic formation,
comprising receiving access rights to one of a programme and a channel, and
prohibiting full audio and visual access by the user to said one of a programme and
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a channel when displayed in a said window according to the received access rights.

The present invention also provides a method of oox_itrolling the display of a plurality
of digital televisiop_ channels in réspective windows of a mosaic formation,
comprising generating a cursor for displéy thh the mosaic formation, said cursor
being movable to select a desired cl;annél within the mosaic formation, and changing

an attribute of the cursor de,pend_ing' on a characteristic of at least one of the

programme and channel displayed in the window over which the cursor is positioned.

The present invention also provides zi method of controlling the display of a plurality
of digital television channels in respective wixidoWs of a mosaic formation,
comprising generating a cursor for display with the mosaic formation, said cursor
being selectively movéble over 'the windows of the mosaic formation to enable
selection of a desired window within the mosaic formation, and generating a display
comprising information regarding the progfamme displayed in the desired window
upon selection of the desired window.

The present invention also provides a method .of displaying of a plu:ality of digital
television channels in respective windows of é mosaic formation, comprising
generating a cursor for. display with the mosaic formation, said cursor being
selectively mbvable over the '_windows of the mosaic formation to enable selection of
a desired window within the mosaic formation, and generating a display comprising
a forthcoming programme schedule for the channel displayed in the desired window

upon selection of the desired window.

The present invention ﬂso provides a method of controlling the display of
programming schedule information, comprising generating a display comprising a
plurality of pictorial images associated with respective forthcoming programmes on
at least one digital television channel in respective windows of a mosaic formation.

The present invention also pl_-ovides a mé_thod of controlling the display of a plurality

of digital television channels in respective windows of a mosaic formation,
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combrising’ controlling the relative positions of said windows within the mosaic

formation.

The present invention further provides a method of controlling the display of a
plurality of digital television channels in respective windows of a mosaic formation,
comprising receiving from a remote control handset associated with the decoder
window positioning data, and controlling the relative positions of said windows within

the mosaic formation in response to the received positioning data.

The present invention also provides a method of controlling a decoder, said method
comprising the steps of:

storing a plurality of interactive applications;

generating a display comprising a plurality of pictorial images in respective
windows of a mosaic formation, each pictorial image being associated with a

respective interactive application;

generating a cursor for display with the mosaic formation, said cursor being

selectively movable over the windows of the mosaic formation to enable selection of -

a desired window within the mosaic formation; and
executing an interactive application upon selection of the window displaying

a pictorial image associated with that interactive application.

Apparatus features as described are also applicable to method aspects of the present

invention, and vice versa.

As used herein, the term “digital television system” includes any transmission system
for transmitting or broadcasting for example primarily audiovisual or multimedia
digital data. Whilst the present invention is particularly applicable to a broadcast
based digital television system, the invention may also be applicable to a fixed
telecommunications network for multimedia internet applications, to a closed circuit
television network, and so on. The term equally includes a system using any satellite,

terrestrial, cable or other communication link.
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The term “decoder™ or “receiver/decoder” used herein méy.coﬁnote a receiver for -
receiving either encoded or non-encoded signals, for examl;le, television and/or radio
signals, which may be broadcast or transmitted by some other means. The term may
also connote a decoder for decoding received signals. Embodiments of such
receiver/decoders may include a decoder integral with the receiver for decoding the
received signals, for example, in a “set-top box”, such a decoder functioning in
combination with a physically separate receiver, or such a decoder including

additional functions, such as a web browser or a video recorder or a television.

There will now be described, by way of example only, a preferred embodiment of the

present invention, with reference to the attached figures, in which:

Figure 1 shows a digital television system as may be adapted according to the present

. invention;
- Figure 2 shows an overview of the elements of a decoder for use in a digital

* television system;

" Figure 3 shows a handset remote control for use with the decoder of Figure 2;

- 20

- 25

30

Figure 4 shows a screen display associated with a first embodiment of a mosaic of

channels;
Figure 5 shows the cursor in a different position in the screen display of Figure 4;

Figure 6 shows another screen display associated with a mosaic of channels

Figure 7 shows subscription information in the screen display of Figure 6 when the
user does not have full rights to a channel;

Figure 8 shows the elements of a transmission system associated with the generation

of the mosaic;
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Figure 9 shows a screen display associated with a second embodiment of a mosaic of

channels;
Figure 10 shows a cursor positioned in the screen display of Figure 9;

Figure 11 shows subscription information in the screen display of Figure 9 when the
user does not have full rights to a channel;

Figure 12 shows a screen display of an electronic programme guide in the form of

a mosaic of windows;

Figure 13 shows a screen display associated with a mosaic of radio channels;
Figure 14 shows a screen display of information relating to a radio channel; and
Figure 15 shows a screen display associated with a mosaic of interactive applications.
An overview of a digital television system 1 is shown in Figure 1. The invention

includes a mostly conventional digital television system 2 that uses the known MPEG-
2 compression system to transmit compressed digital signals. In more detail, MPEG-

2 compressor 3 in a broadcast centre receives a digital signal stream (typically a
-stream of video signals). The compressor 3 is connected to a muiltiplexer and

scrambler 4 by linkage 5.

The multiplexer 4 receives a plurality of further input signals, assembles the transport
stream and transmits compressed digital signals to a transmitter 6 of the broadcast
centre via linkage 7, which can of course take a wide variety of forms including
telecommunications links. The transmitter 6 transmits electromagnetic signals via
uplink 8 towards a satellite transponder 9, where they are electronically processed and
broadcast via notional downlink 10 to earth receiver 12, conventionally in the form
of a dish owned or rented by the end user. The signals received by receiver 12 are

transmitted to an integrated receiver/decoder 13 owned or rented by the end user and
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connected to the end user’s television set 14. The receiver/decoder 13 decodes the -

compressed MPEG-2 signal into a television signal for the television set 14.

Other transport channels for transmission of the data are of course possible, such as
terrestrial broadcast, cable transmission, combined satellite/cable links, telephone

-networks etc. -

In a multichannel system, the multiplexer 4 handles audio and video information

- received from a number of parallel sources and interacts with the transmitter 6 to

10

15

broadcast the information along a corresponding number of channels. In addition to
audiovisual information, messages or applications or any other sort of digital data
may be introduced in some or all of these channels interlaced with the transmitted

. digital audio and video information.

A conditional access system 15 is connected to the multiplexer -4 and the -

" - receiver/decoder 13, and is located partly in the broadcast centre and partly in the

20

30

decoder. It enables the end user to access digital television broadcasts from one or

more broadcast suppliers. A smartcard, capable of deciphering messages relating to
commercial offers (that is, one or several television programmes sold by the broadcast
supplier), can be inserted into the receiver/decoder 13. Using the decoder 13 and
smartcard, the end user may purchase comrherciél offers in either a subscription mode

or a pay-per-view mode.

As mentioned above, programmes transmitted by the system are scrambled at the

‘multiplexer 4, the conditions and encryption keys applied to a given transmission

being determined by the access control system 15. Transmission of scrambled data
in this way is well known in the field of pay TV systems. Typically, scrambled data
is transmitted together with a control word for descrambling of the data, the control
word itself being encrypted by a so-called exploitation key and transmitted in

encrypted form.

The scrambled data and encrypted control word are then received by the decoder 13
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having access to an equivalent to the exploitation key stored on a smart card inserted
in the decoder to decrypt the encrypted control word and .thereafter descramble the
transmitted data.” A paid-up subscriber will receive, for example, in a broadcast

monthly ECM (Entitlement Control Message) the exploitation key necessary to
decrypt the encrypted control word so as to permit viewing of the transmission.

An interactive system 16, also connected to the multiplexer 4 and the
receiver/decoder 13 and again located partly in the broadcast centre and partly in the
decoder, enables the end user to interact with various applications via a modern back

channel 17. The modem back channel may also be used for communications used in

" the conditional access system 15. An interactive system may be used, for example,

to enable the viewer to communicate immediately with the transmission centre to

demand authorisation to watch a particular event, download an application etc.

Referring to Figure 2, the elements of the receiver/decoder 13 or set-top box will
now be described. The elements shown in this figure will be described in terms of

functional blocks.

The decoder 13 comprises a central processor 20 including associated memory
elements and adapted to receive input data from a serial interface 21, a parallel
interface 22, a modem 23 (connected to the modem back channel 17 of Fig. 1), and
switch contacts 24 on the front panel of the decoder.

The decoder is additionally adapted to receive inputs from an infra-red remote control
25 via a control unit 26 and also possesses two smartcard readers 27, 28 adapted to
read bank or subscription smartcards 29, 30 respectively. The subscription smartcard
reader 28 engages with an inserted subscription card 30 and with a conditional access
unit 29 to supply the necessary control word to a demultiplexer/descrambler 30 to
enable the encrypted broadcast signal to be descrambled. The decoder also includes
a conventional tuner 31 and demodulator 32 to receive and demodulate the satellite

transmission before being filtered and demultiplexed by the unit 30.
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Proéessing of data within the decoder is generally handled' by the central processor
20. In the case of recejved andio and video signals, the MPEG_packets containing
these signals will be demultiplexed and filtered so as to pass real time audio and video
data in the form of a packetised elementary stream (PES) of audio and visual data to
dedicated audio and video processors or decoders 33, 34. The converted output from
the audio processor 33 passes to a preamplifier 35 and thereafter via the audio output
of the receiver/decoder. The converted output from the video processor 34 passes
via a graphic processor 36 and PAL/SECAM encoder 37 to the video output of the

receiver/decoder.

With reference to Figure 2, the graphic processor 36 is preferably designed to

- generate a screen display combining moving images together with overlaid text or

other images. - More specifically it can combine 4 layers; a stills layer, 2 moving
image layer, a graphics layer, and a cursor layer. The graphic processor 36
additionally receives graphic data for display (such as gencrated images etc) from the
central processor 20 and combines this information with information received from

the video processor 34 to generate the screen display.

‘The software architecture of the central processor may correspond to that used in a

known decoder and will not be described here in any detail. It may be based, for
example, on a virtual machine interacting via an interface layer with a lower level
operating system implemented in the hardware components of the decoder. In terms
of the hardware architecture, the decoder will be equipped with a processor, memory
elements such as ROM, RAM, FLASH memory etc. as in known decoders.

The central processor 20 may be adapted to run a number of apﬁlications defining the
functionality of the decoder. An application introduced into the decoder corresponds
10 a section of code introduced into the machine that permits the control, for example,
of higher level functions of the machine.. Typical applications may include the
generation of a graphic sequence on the screen of the television display in response
to a command from the remote control, or the emission of a message via the decoder

modem to the server associated with the digital broadcast system.
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As will be later described, an application according to the present invention is adapted -

to generate display screens, cursors and programme information laid over or replacing

" the normal television display and associated with navigation between a number of

channels or interactive services proposed by the system. The information displayed
may comprise substantially invariable menu data and/or data updated using
information contained in the MPEG transport stream of one or more channels.

Applications may be resident applications stored in the ROM or FLASH of the
decoder or applications broadcast and downloaded via an interface of the decoder or,
indeed, such as the serial interface 21, a smart card reader 27 etc. Applications can
include navigation tools, program guide applications, games, interactive services,
teleshopping applications', as well as initiating applications to enable the decoder to

be immediately operational upon start-up and applications for configuring the decoder.

Applications are stored in memory locations in the decoder and represented as
resource files comprising graphic object description files, unit files, variables block

files, instruction sequence files, application files, data files etc.

Conventionally, applications downloaded into the decoder via the broadcast link are
divided into modules, each module corresponding to one ore more MPEG tables.
Each MPEG table may be divided into a mumber of sections. In the case where data
transfer also occurs via the serial and parallel ports, modules are similarly split into -
tables and sections, the size of the sections depending on the channel used.

In the case of broadcast transmission, modules are transported in the form of data
packets within respective types of data stream, for example, a video data stream, an

‘andio data stream, a text data stream. In accordance with MPEG standards each
~ packet is preceded by a Packet Identifier (PID) of 13 bits, one PID for every packet

transported in the MPEG stream. For a given frequency channel, one or more
programme map tables (PMTs) contain a list of the different data streams within that
channel and define the content of each stream by reference to its respective PID. The
PMT table or tables are accessible via a principal Programme Access Table (PAT).



WO 00/05887 PCT/IB99/01356

10

15

30

-20-
In a digital broadcast system, information is carried on a plurality of frequency -
channels of a fixed and predetermined bandwidth. Within a single frequency channel,
a plurality of audio. and/or visual data streams may be contained. For example, a
single video stream may be associated with a plurality of audio streams, dubbing the
programme into a number of languages. Alternatively or in addition, multiple video
streams may be contained in the packet stream associated with the frequency channel
and showing, for example, the same sporting event from different camera positions.
Whilst these different audio and video streams are broadcast within the same
frequency channel, the viewer may perceive changing the audio/video stream within
that frequency channel as corresponding to a real change of chamnel.

In addition to conventional audiovisual programme information, other data may be
carried in a frequency channel. As will be described below, this data may include
menu display information associated with up-dated programme summaries etc. The
PID values of such data may again be available via a PMT table.

In order to provide a constant interface, some information is of necessity broadcast
on all frequency channels. For example, the information associated with a “Pilot”
type application indicating basic programme information and options available to a
user may be broadcast on all frequency channels, such that a user may always call up
this  information, regardiess of the programme or channel being watched. In this

way, continuity of the interface is assured.

Referring to Figure 3, the set of controls associated with the remote control handset
25 of the receiver/decoder. will now be described. This remote control layout

- corresponds to that currently supplied with the existing Canal+ Mediahighway digital

decoder system. As will be understood, the response by the decoder to the activation
of a particular control on the handset is programmable and may vary according to the
application loaded in the decoder. ‘Thus, while certain functions (on/off, mute etc.)
are universal, others may change according to the decoder configuration.

As shown, the handset 25 includes a PROG control 40 and PILOT control 41. In the
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existing Canal+ Mediahighway decoder syétem, these controls respectively call up
a programme guide listing the programmes available on ‘each channel and a pilot
application giving information regarding the programme being watched on the present
channel as well as a certain amount of information regarding other programmes to be
shown on this and other channels at that moment, in the near future etc.

In the context of present application, activation of the PROG control 40 of the handset
calls up a more generalised main service menu, the programme guide being accessible
as an optioﬁ within this menu, alongside other services such as interactive shopping
applications etc. The application called up by the PILOT control 41 remains largely
unchanged. '

The handset further includes a set of directional navigation buttons 42 for controlling
movement of an on-screen cursor within a menu display, as well as an “OK” control

button 43 for selection of an item highlighted by the cursor.

A set of numerical buttons 44 enable direct selection of a mumbered channel, entry

- of numerical data such as credit card numbers, PIN numbers etc. The numerical
" controls 44 may also be associated with entry of a secondary set of data, such as the

days of the week, day/night/evening etc. This data may be printed above the controls
and can be used when programming a timer application, 'navigating a programme

- guide etc.

The handset 25 further includes a preference control button 45 giving access to a
menu list of a limited number of preferred channels, as chosen by the user. - In this
way, the user can channel quickly between the channels that he or she watches the
most often. The control button 46 is used to exit from an activated application or

display menu.

The SERV control button 47 is used to call up a summary of the services available

within an activated application, such as a users guide to a shopping application.
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The “+~ control button 48 gives access to a-menu permitting choice of sub-titles in
a number of languages and/or choice of language used in the audio soundtrack
accompanying the displayed programme. -

The PERSO. control button 49 calls up.an application enab_ling a user to set and

personalise certain basic functions of the decoder, including the volume of the audie -

output from the decoder, characteristics of the video output-of the decoder etc.

The A to E control buttons 50 are not generally associated with a particular type of -

function but may be used by certain applications and at the option of the programmer

- to activate particular functions such as return to a previous menu etc.- -

Finally, the mute control button 51 deactivates or activates the sound accompanying

the displayed channel, the TV/SAT control 52 enables the user to switch between
channels received via a satellite input and those received via a terrestrial antenna, and

the standby button 53 enables the user to remotely switch the decoder on and off. .

Referring to Figure 4, one of the services offered is a grille or mosaic formation

- showing the content of all channels currently being broadcast to the decoder. Upon

selection of this service, the decoder changes to the frequency channel associated with

this service and the mosaic 80 shown in Figure 4 is displayed. In this embodiment,

the mosaic 80 is broadcast on channel number 8 and -so when the numerical button
"8" is selected on the remote control the decoder tunes to this frequency channel. In
an alternative embodiment, the remote control may include a dedicated control button

for tuning to this frequency channel.

The mosaic 80 is composed of a number of miniature screen display windows 81 each
showing in real time the programme being shown on a channel and each including at
82 an indication of the name of the channel shown in the display window 81. The

mosaic also includes a general information bar 84.

An application within the decoder generates a movable frame cursor shown at 83.
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This cursor n'iay be moved horizontally and vertically using the navigation arrows of

the remote control. For example, in Figure 5, the cursor 83 has been moved to select

" the third-down, third-across window. The title of the programme currently being

shown on the channel displayed in this window is displayed in the display bar 84.

" The decoder additionally selects and plays the audio stream associated with this

channel. Pressing “OK” on the remote control then causes the decoder to tune to the

channel shown in that window.

The mosaic shown in Figure 4 displays 20 chmels. In practice, up to 60 or more
channels may be receivable by the decoder. In this case, access to other programme
mosaics may be necessary. For example, when the cursor is positioned over windov)
84" as shown in Figure 4, selection of the right facing navigation arrow will .cause.
the display to change to another mosaic of 20 programmes, as shown in Figure 6.
Similarly, when the cursor is in the left hand side of the grille 80, selection of the left
facing navigation arrow will cause the display to change to show another -progl_'amm_é
mosaic. The mosaic screens may also be looped such that exit of thellast mosaic

screen will bring the user back to the first screen etc.

The programme mosaic shown in Figure 4 displays a selection of all programme
channels broadcast to the decoder. However, in some cases, the decoder may ndt
possess full access rights to all channels. For example, some channels may be
dedicated to pay per view programming, or may require a further subscription on the
part of user. In this case, it is undesirable that a user has full audio and video access
to a programme, even to a reduced screen version shown in the display windows 81.

Accordingly, in one embodiment the decoder application managing the mosaic display
is adapted to monitor the length of time that the frame cursor rests in one position.
After a period of, for example, 30 seconds, the application will compare the access
rights of the channel in question with the access rights in the decoder in order to
verify whether or not a user has full access to the programme or channel displayed

in the mosaic window.
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In the event that the decoder does not have the necessary access rights, the application -
acts to cut the audio output after 30 seconds such that the user can no longer hear the

soundtrack associated with that programme. -

In the event that the user does not have the necessary access rights, the frame cursor
will jump to another window in this mosaic, such as the first element in the upper left
hand corner of the first screen. Alternatively, the cursor may jump to a window
element in a different mosaic. For a period of 5 minutes or so thereafter, the
application may refuse to allow the cursor to be repositioned on the access prohibited

window.

“In this event, the application may propose to the user the option of paying to access
- the channel in question, as shown at 86 in Figure 7. If the user agrees, the

application may change directly to the channel in question using, for example, credits
stored in the subscription card of the user. Alternatively, the application may. activate

‘payment menu screens needed to allow the user to open a subscription. Such-steps -

are standard, and will not be discussed here in any detail. As rights to pay-per-view
events are purchased, the controller 20 may, under the control of an application,

- generate a cartoon image or icon representing the purchase of an event. For

example, the controller may generate a cartoon image of a shopping trolley which
begins to fill as events are purchased. '

In an alternative to a time out procedure, the application can take the necessary steps
to reposition the cursor and/or cut the audio output immediately the cursor rests on

a window element for an access prohibited programme or channel.

The repositioning of the cursor need not depend on the access rights to a channel
and/or programme displayed in a window. For example, in addition to or as an
alternative to the above the decoder application may be arranged to automatically re-
position the cursor after the expiry of a predetermined period of time. This can
enable a user to “surf” across the mosaic, receiving for this predetermined period of

time audio information for each window of the mosaic in turn. This surfing mode
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of operation can be initiated by pressing a pre-designated button on the remote -

control.

As an alternative to repositioning the cursor after the expiry of a predetermined

period of time, the application may be adapted to issue automatically a request for full

access rights to a channel and/or programme to which full audio and visual access is

prohibited in the event that the cursor is placed over the window displaying this
channel and/or programme for a predetermined period of time. This can enable

automatic ordering of the full access rights to a programme and/or channel without

any further input from the user.

In addition, or as an alternative, to cutting the audio output the application may also

~ act to cut the video output. In some cases, for example, where adult material is

displayed, the decoder may in all cases black out the video and audio display for the

programme and channel in question, such that only the channe] and programme title

information is displayed in the bars 84, 82. Since such material may be deleted from -

‘all mosaic displays, regardless of the decoder access rights, this step may also be

carried out upstream of the decoder at the transmission end.

Referring to Figure 8, the architecture of the elements of the transmission system
associated with the generation of the mosaic channel will now be described. Video
signals from sixty channels are received by a server 90 associated with a étation 91.
The server 90 acts to filter out these video signals which are not to be included in the
mosaic, for example, video signals associated with adult only channels etc. The
processed signals then pass to a processor 92 which resizes and repositions the video
signals within a screen display so as to generate the three grﬂ]e or mosaic screens

shown at 93, which are then fed to the multiplexer 4.

In a similar manner, audio signals from each of the channels are filtered at 94 and

assembled and assigned PID values at 95 before being fed to the multiplexer:4.

In addition to the broadcast audio and visual data, further data may be introduced by
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an SA/DA injection server 96 and an associated work station 97. In particular, the
server and station introduce configuration data relating to the configuration of the
elements in the mosaic together with pilot data containing the minimum information
regarding the programmes broadcast on each channel. The pilot data may correspond
to that used by the “Pilot” application and will be used by the application to generate
the information bar 84 of the mosaic screen.

The configuration data typically includes a description of the number of mosaics, the

- size and position of each screen element within each mosaic, the desired size of the

frame cursor, the limits of the cursor movement. This information will be used to
enable the associated decoder application to correctly position and move the frame
cursor. In addition, the data includes the position of each channel in the moéaics
(page number and coordinates), the PID of the associated audio soundtrack in the
assembled audio stream and the channel reference in the pilot data.

In order to enable the decoder application to change directly to a desired channel the
configuration data should also include thedetails of the channel (frequency, PID
value) associated with a given element. Access details (pay per view, subscription

etc.) may also be included in order to enable the decoder application to carry out the

operations described above to prevent a user from watching and listening to an access

prohibited channel. Finally, the configuration data includes the PID value of each

mosaic page and a default header message (if any) associated with that mosaic page.

blacked out is described below with reference to Figures 9 to 11.

The mosaic 1.00 is broadcast on channel number 1 and so when the numerical bution
"1" is selected on the remote control the decoder tunes to this frequency channel. In
an alternative embodiment, the remote control may include a dedicated control button

for tuning to this frequency channel.

The mosaic 100 is composed of a miniature screen display. window 101 showing in

'An example of a mosaic formation in which at least a portion of the video output is -
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real time a channel showing trailers for forthcoming events to be shown on one or -
more of the other channels, and four miniature screen display windows 102 each
showing in real time the programme being shown on a respective channel. The
mosaic also includes a general information bar 104, and a time and date bar 106. In
addition to the mosaic windows 101, 102, the mosaic formation 100 includes button

items 108, the purpose of which is described below.

When the mosaic 100 is first activated, the audio output is associated with the channel
displayed in window 101 and, as shown in Figure 9, the general information bar 104
informs the user as to how to navigate around the mosaic formation 100. Upon
pressing one of the navigation arrows of the remote control, an application within the
decoder generates a movablf: frame cursor over one of the windows 102, as shown
at 110 in Figure 10, or one of the button items 108. This cursor may be moved

horizontally and vertically using the navigation arrows of the remote control.

The button items 108 provide rapid access to one of the channels as identified by the
text appearing in each button item. For example, positioning the cursor over the
button item 108 bearing the words "CANAL SATELLI " and pressing "OK" causes
the decoder to tune to the CANAL SATELLITE frequency channel.

With the cursor 110 positioned over one of-the windows 102, the title of the
programme currently being shown on the channel displayed in that window is
displayed in the general information bar 104. The decoder additionally selects and
plays the audio stream associated with this channel. Pressing “OK” on the remote
control then causes the decoder to tune to the channel shown in that window.

As discussed above with reference to Figures 4 to 7, in some cases, the decoder may
not possess full access rights to all channels. For example, some channels may be

" dedicated to pay per view programming, or may require a further subscription on the.

part of user. In this case, it is undesirable that a user has full andio and video access
to a programme shown in the display windows 102. Restriction of the video output
in the mosaic formation 100 is particularly desirable, as the window 102 is
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‘not have full access rights.

Accordingly, in one embodiment the decoder application managing the mosaic display
is adapted to monitor the length of time that the frame cursor 110 rests. in one
position. After a period of, for example, 30 seconds, the application will compare
the access rights of the channel in question with the access rights in the decoder in
order to verify whether or not a user has full access to the programme or channel

displayed in the mosaic window 102.

- In the event that the decoder does not have the necessary access rights, the application

acts to switch the audio output to that associated with the channel displayed in

window 101, and move the cursor accordingly (in this embodiment, the cursor is not -

generated when the audio output is associated with the channel displayed in window

101, although this is not essential). At substantially the same time, the video output
. for the channel displayed in the mosaic window 102 is cut as indicated at 112 in
Figure 11, thereby preventing the user from watching the programme. In this event, :

the application may propose to the user the option of paying to access the channel in

~ question, as shown at 104 in Figure 11.

The "black out” of the video output to one or more of the windows 102 may be
achieved by simply cutting the video output to the portion of the screen in which the
window is positioned. However, the black out may be achieved by any one of a
number of different techniques, as discussed below.

As mentioned earlier, the decoder typically includes a 4-layer structure for generating
the image to be displayed on the television set, the 4 layers being a stills layer, a
moving image layer, a graphics layer, and a cursor layer. The graphics layer is
preferably utilized for both icons (typically geometric shapes) and titles (usually but
not always subtitles). The decoder application can control the display of text, images
or a combination of text.and images in the stills layer to overlay at least a portion of

the mosaic window 102, thereby obscuring the video image displayed in that window.

sufficiently large for a viewer to watch comfortably a programme for which he may -
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This text and/or image display can take any suitable form. For example, the

application may control the generation of: '

@ a box, rectangle or other geometric shape to at least partially overlay the
window; '

(ii) a logo for the channel displayed in that window; -

(iii)  a textual advertisement for a programme either currently being displayed, or
to be displayed in the future on, that channel; and/or

(iv)  a still image associated with a programme either currently being displayed, or
to be displayed in the future, on that channel.

These portions of the display may be previously stored in memory of the decoder for

retrieval and use as required. For example, the text and/or image may be

downloaded by the decoder together with the audiovisual information for the mosaic

formation 100.

By providing an additional moving image layer, the mosaic window 102 may.

- alternatively, or additionally, be blacked out by a promotional video clip for that

channel. This video clip may also be downloaded by the decoder together with the

audiovisual information for the mosaic formation 100.

The decoder may be programmed such that a mosaic channel will always be displayed
at start-up of the decoder. Additionally, whilst the cursor may also be fixed on the
same channel every time the mosaic formation is first activated, other possibilities
exist. For example, when activating the decoder, a mosaic may be displayed with the
cursor highlighting the last' channel viewed by the user. When changing between
mosaic screens, one channel may be seen on all of the screens. For example, in
Figures 5 and 6 channel 9 is displayed. Equally, when the user changes from one
channel to the mosai¢ channel, the mosaic screen including this channel highlighted
by the cursor may be displayed, providing 2 sort of “zoom-out” effect from a full-
screen channel display to a miniature version in one window element of the mosaic.

In the embodiments described above, pressing the "OK" button when the cursor is



10

15

30

- WO 00/05887 PCT/IB99/01356

_ -30-
positioned over a particular mosaic window causes the decoder to tune to the -
frequency of the channel displayed in that particular mosaic window. However,
pressing an alternative button on the remote control can activate one of a number of
different applications stored in the decoder. For example, pressing one of the
numerical buttons B to E (button A typically being reserved for adjustment of the
volume setting, as shown in Figure 4) may cause the decoder to launch an electronic
programme guide (EPG) associated with the channel displayed in the window over
which the cursor is positioned. '

The EPG can take one of many forms. ' For example, the EPG may comprise a
textual display of a schedule of forthcoming programmes on the channel. Such
displays are well known in the art and will not be described further here.
Alternatively, as shown in Figure 12, the EPG may. comprise a mosaic display 120
comprising a plurality of mosaic windows 122 (although only three windows are

shown in Figure 12, any number or arrangement. of windows is possible). .Each

'window includes an image (still or moving) of the forthcoming programme together -

with an indication 124 of the title of that programme. The mosaic also includes a
general information: bar 126 indicating the channel name and the time period covered .

by the mosaic 120.

An application within the decoder gencrates a movable frame cursor shown at 127.
This cursor may be moved horizontally and vertically using the navigation arrows of
the remote control. Positioning of the cursor over a window causes the title and
duration of the programme to be displayed, as shown at 128 in Figure 12, together
with a summary of the contents of the programme, as shown as 130 in Figurg 12.

-Access to other EPG mosaics displays for that channel may be necessary to display
programmes shown during a later time period. For example, when the cursor is

positioned over window 122 on the right hand side of the mosaic, selection of the
right facing navigation arrow will cause the display to change to another mosaic of
3 programmes to be shown during a later time period. Similarly, when the cursor
is in the left hand side of the mosaic 120, selection of the left facing navigation arrow
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will cause the display to change to show another mosaic of 3 programmes shown, or

* to be shown, during an earlier time period.

The EPG may be launched by tuning the decoder to a frequency channel containing
the mosaic formation 120. Alternatively, the EPG may be received by the decoder
together with the audiovisual information for the mosaic formations 80 and 100.

“In addition to, or alternatively to, the form of EPG described with reference to Figure

12, the EPG may take the form of the mosaic formation 80 shown in Figure 4 in
order to display information regarding programmes to be shown on all of the channels
at a given time. In this example, each window 81 displays a still or moving image
from a programme to be shown at a particular time on that channel, for example one
hour in the future. The particular time is preferably indicated in information bar 84.
Movement of the cursor around the mosaic formation causes the title of the selected .
programme to be displayed in the information bar 84. Selection of a predetermined
button on the remote controller causes the EPG to display a similar mosaic for a -

different time, for example two hours in the future.

As an alternative to, or in addition to, launching an EPG, pressing one of the buttons -
B to E can cause the decoder to display further information about the programme
shown in the window over which the cursor is positioned. - This information
preferably includes the title of the programme, start time, end time and/or duration,
and a summary of the contents of the programme. This further information may be
received by the decoder together with the audiovisual information for the mosaic
information. Alternatively, it may be downloaded by the decoder as and when
required for display. '

In the embodiments of the mosaic formation described with reference to Figures 4 to
11, the cursor maintains a constant size and format (colour, shape, etc) as it is moved
across the mosaic. Alternatively, the format of the cursor may vary depending on a
characteristic of the window over which the cursor is positioned. In one embodiment,

the application may change the colour of the cursor depending on the access rights
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assigned to the programme and/or channel displayed in the window over which the -
cursor is positioned. For example, the cursor may be gree;ﬁ if the user has full access
rights to the programme and channel displayed in the window over which the cursor
is positioned, and red if the user does not have full access rights to the programme
and/or channel displayed in the window over which the cursor is positioned.

The cursor may also change depending on characteristics other than these particulaf
access rights. For example, the user can assign a particular channel as a "favourite"
channel, for example, by pressing a predetermined button on the remote control when
the cursor is positioned over the window displaying that channel. The assfgnment of

-this channel as a favourite channel is stored in the memory of the decoder, so that

when the cursor is subsequently positioned over the window displaying that channel,
the cursor is displayed in a different colour, for example, blue. As an alternative to
selecting a favourite channel via the mosaic formation, an application stored in the
decoder may display a list of all of the channels received by the decoder, the user

' sélecting various channels on the list as the favourite channels using the remote

-~ control.

20

30

- In addition to this "favourite channel” selection using the cursor, the format of the

cursor may vary depending on the nature of the programme displayed in the window
over which the cursor is positioned. For 'exam'ple, the cursor may take a different
format depending on the rating (such as children’s programme, adults only) of the

* programme, the subject matter (such as sport, wildlife, politics) of the programme,

and so on.

In another arrangement, the visual and/or audio black out of certain windows of the
mosaic formation may be additionally determined by the user. For example, the user
may wish to restrict all access to channels which normally show adult programmes

~ if such access is not restricted by the broadcaster., By pressing a button of the remote

control when the cursor is positioned over a window displaying a programme and/or
channel to which the user wishes to restrict access, the user can instruct the decoder
to prevent all access to that channel. This information is stored in the decoder so
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that when the mosaic formation is subsequently activated,. the video and audio
information for that channel is blacked out. To ensure security, the decoder may

request that a PIN number is entered by the user before the access rights are altered.

In the embodiments described with reference to Figures 4 to 11, the channels are
displayed in a formation which is determined by the broadcaster of the audiovisual
data for the channels. Thus, various favourite channels of the user may be randomly
spread about the mosaic formation. In order to enable the positions of the various
windows in the formation, in one embodiment, the decoder application is arranged

to control the relative positions of the windows within the mosaic formation.

" As mentioned earlier, the decoder receives configuration data from the broadcaster

which includes a description of the number of mosaics and the size and position of
each screen element within each mosaic. The decoder-application is able to re-
arrange the received positional information so that the positions of the screen clements

on the screen meet the requirements of the user.

In one arrangement, the decoder application is arranged to control the relative
positions of the windows of the moéaic in response to the received access rights to
the channels or programmes displayed in the windows. For example, pay-per-view
programmes and channels to which the user doés not have full access rights may be
shown in neighbouring windows of the mosaic formation.

Alternatively, or in addition, the decoder application may be arranged to control the
relative positions of the windows of the mosaic in response to commands output from
the remote control. This can enable the relative positions of the windows in the
mosaic formation to be changed easily by the user, for example, by pressing one of
the buttons B to E of the remote control. For example, the mosaic windows my be
sorted by theme, such as sport, wildlife, children’s programmes, adult programmes,

and so on at the touch of a button.

Figures 4 to 12 have illustrated arfan’gements of mosaic formations of windows
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displaying programmes shown on television channels. " However, the mosaic

formation is not limited to solely television programmes; ' For example, the mosaic

_formation 80 shown in Figure 4 may include one or more Windows associated with

respective radio channels. If so, the mosaic windows for these radio channels display

- a logo for the radio station.

The decoder may also receive frequency channels associated with other mosaic
formations. By way of example, Figure 13 illustrates a mosaic formation 140 of
windows 142, each window displaying a logo of a radio channel and, at 144, an
indication of the name of the channel shown in the window 142. The mosaic also
includes a general information bar 146. An application within the decoder generates
a movable frame cursor shown at 148. This cursor may be moved horizontally and
vertically using the navigation arrows of the remote control. For example, in Figure
5, the cursor 83 has been moved to select the first-down, third-across window. An
indication of the music currently being played on the channel displayed in this

" window is displayed in the information bar 146. The decoder additionally selects and

-plays the audio stream associated with this channel.

Pressing “OK”-on the remote control then causes the decoder to generate the display
of further information associated with the selected channel. For example, as shown
in Figure 14, pressing "OK" on the remote control causes the decoder to generate a

display 150 of additional information regarding the show currently being transmitted

by that channel. Alternatively, pressing "OK" can cause the decode to display a

textual schedule of forthcoming music to be played on the channel. or further
information regarding the current piece of music being played.

Figure 15 illustrates a mosaic formation 160 of windows 162 each associated with a
respective interactive application stored in the memory of the decoder. Each window
contains a logo for the application together with an indication 164 of the name of the
application. An application within the decoder gemerates a movable frame cursor
shown at 166. This cursor may be moved horizontally and vertically using the

navigation arrows of the remote control. For example, in Figure 15, the cursor has
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been moved to select the first-down, second-across window. Pressing "+" on the
remote control causes the interactive application associated with that logo, for

example a teleshopping application, to be launched.
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CLAIMS

1. A decoder for controlling the display of a plurality of digital television
channels in respective windows of a mosaic formation, said decoder comprising
means for receiving access rights to one of a programme and a channel, and means
for prohibiting full audio and visual access by the user to said one of a programme
and a channel when displayed in a said window according to the received access

rights.

2. A decoder according to Claim 1, comprising means for receiving access rights

data together with audiovisual data for creating the mosaic.

3. A decoder according to Claim 2, comprising means for issuing a request for
full audio and visual access to one of a channel and a programme displayed in a_

- window.

4. A decoder according to any preceding claim, comprising means for generating
a cursor for display with the mosaic formation, said cursor being selectively movable -

over the windows of the mosaic formation to enable selection of a desired window

within the mosaic formation.

5. A decoder according to Claim 4, comprising means for generating audio
information associated with a particular channel in response to the positioning of the
cursor over a said window displaying said particular channel.

6. A decoder according to Claim 5, comprising means for prohibiting the

generation of said audio information according to the received access rights.

7. A decoder according to Claim 6, wherein the prohibiting means is adapted to
prohibit the generation of said audio information if the cursor is positioned over said

window for longer than a predetermined length of time.

* ¢ L M s *
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8. A decoder according to Claim 3 and any of Claims 4 to 6, wherein the issuing
means is arranged automatically to issue said request'when said cursor has been

positioned over that window for a predetermined period of time.

9. ‘A decoder according to any of Claims 4 to 7, comprising means for
automatically re-positioning the cursor in the event that the cursor is piaced over a
said window displaying one of a programme or a channel to which full audio and

visual access is prohibited.

10. A decoder according to Claim 9, wherein said repositioning means is adapted

to reposition the cursor after the expiry of a predetermined period of time.

11. A decoder according to any of Claims 4 to 10, comprising means for changing
an attribute of the cursor depending on a characteristic of at least one of the
programme and channel displayed in a2 window over which the cursor is positioned

12. A decodér for controlling the display of a plurality of digital television
channels in respective windows of a mosaic formation, said decoder comprising -
means for geperating a cursor for display with the mosaic formation, said cursor
being movable to select a desired channel within the mosaic formation, and means for
changing an attribute of the cursor depending on a characteristic of at least one of a

programme and a channel displayed in a window over which the cursor is positioned.

13. A decoder according to Claim 11 or 12, wherein said changing means is
arranged to change the colour of said cursor depending on said characteristic of at

Jeast one of a programme and a channel displayed in the window over which the

cursor is positioned.

14. A decoder according to any of Claims 11 to 13, comprising means for
receiving data for assigning said characteristic from a remote control handset
associated with the decoder and means for assigning said characteristic in response

to said received data.

* [ L M S *
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15. A decoder according to any of Claims 4 to 14, comprising means for tuning
the decoder to a channel displayed in the desired window upon selection of the

desired window.

16. A decoder according to any of Claims 4 to 14, comprising means for
generating a display comprising information regarding the programme displayed in
the desired window upon selection of the desired window.

17. A decoder for controlling the display of a plurality of digital television
channels in respective windows of a mosaic formation, said decoder comprising
means for generating a cursor for display with the mosaic formation, said cursor

being selectively movable over the windows of the mosaic formation to enable

selection of a desired window within the mosaic formation, and means for generating

a display comprising information regarding the programme displayed in the desired

window upon selection of the desired window.

18. A decoder according to Claim 16 or 17, comprising means for communicating

* with a communications centre to obtain said information regarding the programme

displayed in the desired window.

19. A decoder according to Claim 18, wherein said communication means

comprises a modem for dialling up said communications centre to supply a request

for said information to the communications centre.

20. A decoder according to any of Claims 4 to 14, comprising means for
generating a display comprising a forthcoming programme schedule for the channel
displayed in the desired window upon selection of the desired window.

21. = A decoder for displaying of a plurality of digital television channels in
respective windows of a mosaic formation, said decoder comprising means for
generating a cursor for display with the mosaic formation, said cursor being

selectively movable over the windows of the mosaic formation to enable selection of

Iy
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a desired window within the mosaic formation, and mean_s' for generating a display

comprising a forthcoming programme schedule for the channel displayed in the
desired window upon selection of the desired window.

22. A decoder according to Claim 20 or 21, wherein said forthcoming programme
schedule comprises a textual display of programme schedule information.

23. A decoder according to Claim 20 or 21, wherein said forthcoming programme
schedule comprises a display of a plurality of pictorial images associated with
respective forthcoming programmes in respective windows of a mosaic formation

24. A decoder for controlling the display of programming schedule information,

said decoder comprising means for generating a display comprising a plurality of
pictorial images associated with respective forthcoming programmes on at least one
digital television channel in respective windows of a mosaic formation.

25. A decoder according to Claim 24, wherein said plurality of pictorial images
are associated with forthcoming programmes to be shown simultaneously on

respective digital television channels.

26. A decoder according to Claim 25, wherein said forthcoming programmes are
to be shown on respective digital television channels during a future time period.

27. A decoder according to any of Claims 23 to 26, wherein at least one of said
plurality of pictorial images comprises video footage associated with the respective

forthcoming programme.

28. A decoder according to Claim 1, wherein said receiving means is adapted to
receive said access rights from a remote control handset associated with the decoder.

29. A decoder according to Claim 28, wherein said receiving means is adapted to

receive a PIN number from the remote control handset, said decoder comprising

AR
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means for authenticating the received PIN number and, upon authentication of the
received PIN number, permitting reception of the access rights.

30. A decoder according to any preceding claim, comprising means for prohibiting
the gencration of at least a portion of video information in a said window in

depéndence on the access rights to one of a programme and a channe] displayed in
that window.

31. A decoder according to Claim 30, comprising means for controlling the
display of a picture in said window instead of said at least a portion of video

information.

32. A decoder according to Claim 31, wherein said picture comprises a logo
associated with the channel displayed in said window.

33. A decoder according to Claim 31, wherein said picture comprises an image

~ associated with the programme displayed in said window.

34. A decoder according to Claim 30, comprising means for controlling the
display of an advertisement in said window instead of said at least a portion of video

information.

35. A decoder according to Claim 30, comprising means for controlling the
display of further video information in said window instead of said at least a portion

of video information.

36. A decoder according to Claim 35, wherein said further video information

comprises promotional video information.

37. A decoder according to any preceding claim, comprising means for generating
a message informing a user of the access rights to one of a programme and a channel

in the event of the positioning of the cursor on a said window displaying said one of

* C L M S *
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a programme and a channel.

38. A decoder according to any preceding claim, comprising positional control
means for controlling the relative positions of said windows within the mosaic

formation.

39. A decoder according to Claim 38, wherein said positional control means is
arranged to control the relative positions of said windows in response to the received
access rights to the channels or programmes displayed in said windows.

40. A decoder for controlling the display of a plurality of digital television
channels in resbective windows of a mosaic formation, said decoder comprising
positional control means for controlling the relative positions of said windows within

the mosaic formation.

41. A decoder according to Claim 38 or 40, wherein said positional control means

is arranged to control the relative positions of said windows in response to received
window positioning data for controlling the relative positions of said windows within

the mosaic formation.

42. A decoder according to Claim 41, comprising means for receiving from a
remote control handset associated with the decoder said window positioning data

43. A decoder for controlling the display of a plurality of digital television
channels in respective windows of a mosaic formation, said decoder comprising

~ means for receiving from a remote control handset associated with the decoder

window positioning data, and positional control means for controlling the relative
positions of said windows within the mosaic formation in response to the received

positioning data.

44. A decoder according to any of Claims 38 to 43, wherein said positional

control means is arranged to control the relative positions of the windows of the

RO P




© " WO 00/05387 PCT/IB99/01356

10

15

20

30

-42-

mosaic formation according to a programme characte:isﬁc'of programmes normally -

shown on the channels displayed in the windows.

~45. A decoder according to Claim 44, wherein said positional control means is
~arranged to group together windows which display channels baving the same

programme characteristic.

46. A decoder according to Claim 45, wherein said positional control means is
arranged to group together windows which display channels which normally show

programmes having the same theme. '

47. A decoder according to Claim 45, wherein said positional control means is
| a(rranged to group together windows which display channels which normally show

pay-per-view events.

48. A decoder according to any of Claims 38 to 47, wherein said positional
control means is arranged to maintain a window displaying one of a particular channel

 and a particular programme in a constant position in the mosaic formation.

| 49. A decoder according to Claim 48, wherein said window is that window of the

mosaic formation displaying the channel _display_‘ed immediately before the display of

the mosaic formation.

50. A decoder comprising: _

means for storing a plurality of interactive appliéations;

means for generating a display comprising #plurality of pictorial images in
respective windows of a mosaic formation, each pictorial image being associated with
a respective interactive application; | | |

means for generating a cursor for display With the mosaic formation, said
cursor being selectively movable over the windows of the mosaic formation to enable
selection of a desired window within the mosaic formation; and

means for executing an interactive application upbn selection of the window

* L M Sk
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displaying a pictbfial image associated with that mtérécnve application.

51. A method of controlling the display of a plurality of digital television channels
in respective windows of a mosaic formation, comprising receiving access rights to
one of a programme and a channel, and prohibiting full andio and visual access by
the user to said one of a programme and a channel when displayed in a said window

according to the received access rights.

52. A method according to Claim 51, wherein the access rights are received
together with audiovisual data for creating the mosaic.

53. A method according to Claim 51 or 52, wherein a cursor is generated for
display with the mosaic formation, said cursor being selectively movable over the
windows of the mosaic formation to enable selection of a desired window Wit_hiri the

mosaic formation.

54. A method according to Claim 53, wherein audio information associated with

a particular channel is generated in response to the positioning of the cursor over a

said window displaying said particular channel,

55. A method according to Claim 54, wherein the generation of said audio

information is prohibited according to the received access rights.

56. A method according to Claim 55, wherein the generation of said audio

information is prohibited if the cursor is positioned over said window for longer than
~ a predetermined length of time. -

57. A method according to any of Claims 53 to 56, wherein the cursor is
automatically re-positioned in the event that the cursor is placed over a said window
displaying one of a programme or a channel to which full audio and visual access is
prohibited.

R
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58. - A method according to Claim 57, wherein the ;ursqi' is repositioned after the
expiry of a predetermined period of time.

59. A method according to any of Claims 53 to 58, wherein an attribute of the
cursor is changed depending on a characteristic of at least one of the programme and
channel displayed in the window over which the cursor is positioned.

60. A method of controlling the display of a_.plural.i_ty of digital television channels
in respective windows of a mosaic formation, comjn*_ising generating a cursor for
display with the mosaic formation, said cursor beipg.' movable to select a desired
channel within the mosaic formation, and changihg an attribute of the cursor
depending on a characteristic of at least one of the proéraxﬁrhe and channel displayed

" in the window over which the cursor is positioned.
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30

61. A method according to Claim 59 or 60, wherein tl_le colour of said cursor is
changed depending on said characteristic of at least one of the programme and
channel displayed in the window over which the cursor is positioned.

62. A method according to any of Claims 59 to 61, wherein data for assigning

said characteristic is received from 2 remote control handset associated with the

decoder, said characteristic being assigned in re'sponsé to said received data.

63. A method according to any of Claims 53 to 62, wherein the decoder is tuned
to a channel displayed in the desired window upon selection of the desired window.

64. A method according to any of Claims 53t _62, wherein a display comprising
information regarding the programme displayed in the desired window is generated

upon selection of the desired window.

65. A method of controlling the display of a plurality of digital television channels

" in respective windows of a mosaic formation, comprising generating a cursor for

display with the mosaic formation, said cursor bemg_ selectively movable over the

* c L M $ *
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windows of the #ib%aic formation to enable selection:of a desired window within the -
mosaic formation, and generating a display comprising information regarding the

programme displayed in the desired window upon selection of the desired window.

66. A method according to Claim 64 or 65, comprising communicating with a
communications centre to obtain said information regarding the programme displayed

in the desired window.

67. A method according to Claim 66, comprising dialling up said communications

centre to supply a request for said information to the communications centre.

68. A method according to any of Claims 53 to 62, wherein a display comprising
a forthcoming programme schedule for the channel displayed in the desired window
is generated upon selection of the desired window.

69. A method of displaying of a plurality of digital television éhan_nels in
respective windows of a mosaic formation, comprising generating a cursor for display
with the mosaic formation, said cursor being selectively movable over the windows
of the mosaic formation to enable selection of a desired window within the mosaic
formation, and generating a display comprisiﬂg a forthcoming programme schedule
for the channel displayed in the desired window upon selection of the desired

window.

70. A method according to Claim 68 or 69, wherein said forthcoming programme
schedule comprises a textual display of programme schedule information.

71. A method according to Claim 68 or 69, wherein said forthcoming programme
schedule comprises a display of a plurality of pictorial images associated with
respective forthcoming programmes in respective windows of a mosaic formation

72. A method of controlling the display of programming schedule information,

comprising generating a display comprising a plurality of pictorial images associated

-
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with respective forthcoming programmes on at least one digital television channel in -

respective windows of a mosaic formation.

73. A method according to Claim 72, wherein said plurality of pictorial images
are associated with forthcoming programmes to be shown simultaneously on
respective digital television channels.

74. A method according to Claim 73, wherein said forthcoming programmes are
to be shown on respective digital television channels during a future time period.

75. A method according to any of Claims 71 to 74, wherein' at least one of said
plurality of pictorial images comprises video footage associated with the respective

fozfthcoming programine.

76. A method according to Claim 51, wherein said access rights are received from _
a remote control handset associated with the decoder. "

77. A method according to Claim 76, wherein a PIN number is received from the
remote control handset, the received PIN number being authenticated to, upon
authentication of the received PIN number, permit reception of the access rights.

78. A method according to any of Claims 51 to 77, wherein the generation of at
least a portion of video information in a said window is prohibited in dependence on

the access rights to one of a programme and a channel displayed in that window.

79. A method according to Claim 78, wherein a pigture is displayed in said
window instead of said at least a portion of video information.

80. A method according to Claim 79, wherein said picture comprises a logo
associated with the channel displayed in said window.

81. A method according to Claim 80, wherein said picture comprises an image

lw el L M s
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s 3.? . . vy eargen :
associated with thie'programme displayed in said window. -
82. A method according to Claim 78, wherein an advertisement is displayed in

said window instead of said at least a portion of video information. - -

83. A method according to Claim 78, wherein further video information is

displayed in said window instead of said at least a portion of video information.

84. A method according to Claim 83, wherein said further video information

comprises promotional video information.

85. A method according to any of Claims 51 to 84, wherein a message is
generated informing a user of the access rights to one of a programme and a channel

in the event of the positioning of the cursor on a said window displaying said one of

a programme and a channel.

86. A method according to any of Claims 51 to 85, comprising controlling the
relative positions of said windows within the mosaic formation. '

87. A method _according to Claim 86, wherein the relative positjons of said
windows are controlled in response to the received access rights to the channels or

programmes displayed in said windows.
88. A method of contiolling the display of a plurality of digital television channels
in respective windows of a mosaic formation, comprising controlling the relative

positions of said windows within the mosaic formation.

89. A method é.ccording to Claim 86 or 88, wherein the relative positions of said
windows are controlled in response to received window positioning data for

controlling the relative positions of said windows within the mosaic formation.

90. A method according to Claim 89, wherein said window positioning data is
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received from a remote control handset associated with the decoder.

91. A method of controlling the display of a plurality __of digital television channels
in respective wmdows of a mosaic formation, cbmpﬁéihg receiving from a remote
control handset associated with the decoder window pt;éiﬁoning data, and controlling
the relative positio_ns_ of said windows within the mosaic formation in response to the

“ received positioning data.

92. A method according to any of Claims 86 to 91, wherein the relative positions
of the windows of the mosaic formation are con'trollt_:d: according to a programme
characteristic of programmes normally shown on the channels displayed in the

- windows.

93. A method according to Claim 92, Wherein windows which display channels
having the same programme characteristic are grouped iogether.

94. A method according to Claim 93, wherein windows which display channels

" which normally show programmes having the same theme are grouped together.

95. A method according to Claim 93, wherein windows which display channels
which normally show pay-per-view events are grouped together.

96. A method according to any of Claims 86 to 95, wherein a window displaying
one of a particular channel and a particular programme is maintained in a constant

position in the mosaic formation.

97. A method according to Claim 96, wherein said window is that window of the
mosaic formation displaying the channel displayed immediately before the display of

the mosaic formation.

98. A method of controlling a decoder, said method comprising the steps of:

storing a plurality of interactive applications;
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generatiné’?}gi'%display comprising a plurality;:off.-.pictbrial images in respective -
windows of a mosaic formation, each pictorial image. being associated with a
respective interactive application;
generating a cursor for display with the mosaic formation, said cursor being
selectively movable over the windows of the mosaic formation to enable selection of
a desired window within the mosaic formation; and
executing an interactive application upon selection of the window displaying

a pictorial image associated with that interactive application.

99. A .decoder substantially as herein described with reference to the

accompanying drawings.

100. A method of controlling the display of a plurality of digital television channels
in respective windows of a mosaic formation substantially as herein described with

reference to the accompanying drawings.
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