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ABSTRACT

A receiver for television signals is arranged to
receive video signals comprising video data and information
data. The receiver is arranged to respond to viewer
operation of a control device (28). The receiver includes a
processor (23) for processing selected information data to
convert the same into signals representative thereof for
output to a television in combination with the video
signals. In one mode of operation the decoder responds to
manipulation of the control device by causing brief

scheduling information pertaining to programmes transmitted
in the received signal to be displayed. 1In another mode of
operation the receiver 1is arranged to display detailed
scheduling information pertaining to plural different
television signals. The receiver 1s operable to receive
signals containing video data representing a plurality of
video clips. The processor 1s arranged to process the
signals and to cause simultaneous display of the clips on a
televigsion screen. The processor is arranged to respond to
user manipulation of the control device by storing data for
subsequent viewing of user selected programmes. The decoder
may further comprise a modem (32) and a CD-ROM drive (25a).
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IMPROVEMENTS IN RECEIVERS FOR TELEVISION SIGNALS

The 1nvention relates to improvements in

receivers for television signals.

Backaround of the Invention

5 Originally a television (i'V) in a typical home
cémprised a single unit connectable to an antenna to
receive UHF signals broadcast terrestrially in
different channels each containing a single television

programme from a respective television station. More
10 recent advances 1in technology have meant Ithat
additional equipment, such as video cassette recqrders
(VCRs) and satellite/cable - receiver/decoders‘
(decoders) have become affordable and more widely
used. A VCR enables the recording of broadcasts and
15 the playback of previously recorded cassettes. A
decoder enables the reception of additional television
progfammes broadcast in a relatively large number of

channels in media using c¢able or satellite-based
technology. Thus, a television system comprising a

20 TV, a VCR and a decoder, enables a user to select for
viewing or récording a wide range of terrestrial and
satellite/cable programmes and to play back previously
recorded programmes.. Such a system therefore enables
the user to select a programme .for viewing £rom

‘25 - multiple-différent media.
‘ As the size df. a ‘television system 1is iﬁcreaséd

o by " the addition of extra equipment, control -and
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operation of the system becomes more complex. The VCR

and the decoder can be linked to the TV via its UHF

input by tuning the TV to receive UHF signals from the

VCR in one chennel and to receive UHF signals from the

5 decoder in another channel. For this to operate
satisfactorily, the \fCR and the decoder must eaeh be

tuned to output signals in different channels than

each other and in channels not used by terrestrial
stations. The VCR and the decoder each contain a

10 modulating circuit for placing the signals onto a UHF

carrier so that the signals can be demodulated by the

receivery within the TV, Such modulation and
demodulation is undesirable because it results in some
degradation (albeit - generally undetectable by the

15 viewer) in the programme from the VCR or decoder.
These problems can to some extent be avoided by
the use of so-called SCART connectors between the TV,
the VCR ahd the decoder. " The SCART system avoids the
I hnhecessary use of UHF carriers by providing a direct
_:..'20 :,‘ .- path hetween the 'VCR', the deceder an;l the TV. ‘ _"I‘he
‘ -"SCART system includes -c':ontrol lines that enable the
_ VCR to overrlde sn.gnals from the TV receiver, thereby
- ~caue1né the programme from theVCR to be dleplayed on .

) _”the TV screen, and sn.mn.larly enable the decoder to

25 overrlde s:n.gnals from both the TV recelver and the VCR

ci. . SO that the programme from the decoder is dlSplayed on

oo ‘the..TV ..._.screen.__',; 'I'he use of SC:ART connectors thus
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simplifies connection between, and selection of, the

TV, the VCR and the decoder.
However; the SCART system does not overcome the
problem ‘of user-friendly contrecl and use of the
5 system. Separate controls (usually in the form of

remote handsets) are provided for each of the TV, the
VCR and the deccder. Recording a satellite/cable

programme on the VCR requires the user to programme

the VCR at the required time and to programme the

10 decoder to switch on to the required satellite/cable

programme at the required time. While this is not
difficult for viewers possessed of the appropriate
skills, it is too much for a large number of viewers
who find such technology bewildering.

15 At present most broadcasting, regardless of
media, 1is analog based and comprises a single
television service (e.g. SKY ONE, SKY SPORTS,' SKY '
MOVIES) transmitted on a carrier signal or channel.
However, the use of digital based broadcast téchnology

20 is imminent. Digital broadcast technology will enable
’ television service coinpanies to transmit in a single
channel high definition television programmes, OT
plufal programmes at conventional defiﬁition oxr

multiple customer services, or a combination of these.
25 © In  a conventional analogue-based television
. broadcast system programmes (or “"services") are

' broadcast by separate television service companies on
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a single carrier signal ("channel"). In a digital

based broadcast system 1t is possible to broadcast
plural services multiplexed together' on a 8ingle
carrier. Unless the context requires otherwise the

5 term "channel" will be used herein to refer to the
bandwidth used by a single service to Dbroadcast
television programmes or other customer services. The '
term Ychannel" therefore encompasses both an entire
carrier signal (when the s'ignal is used entirely by a

10 single service) and a portion of a carrier signal
(when the signal is shared by plural services).,

t

The ability to transmit multiple channels in a

single carrier signal enables a far greater number of

services to be provided in the digital domain than is

15 possible in the analogue domain. Some of the channels

in a carrier may be used to provide conventional

television programmes while simultaneously other

channels in the carrier are used to provide data for

ot;hér Customer services such as teléviéion érogframme;

20 .. listings, on-_-line pfogramme order_ing of so-calléd pay-

pér-view‘(PPV)- seﬁices, and so on. Customer services

'_'s‘hou_ldnot be cdpfused ‘wi.th the "services" provided by
’teiex‘risi‘bn .E:ompé;hiés' as discussed hereinabéve.

- - Clearly, as 'digit'él' brdadcasting technology 1is

és ;c.ics;pt‘ed by ‘t':he- ;sft;ation, | the at;ove;diécusséd problem‘s

. b wi;l increéée. . o - '

R . The invention aims to provide a{ greater degree of
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integration within a television system.

The invention also aims to simplify user ¢ontrol over a
television system. In an embodiment of the invention to be
described in greater detail hereinbelow, this simplification
is achieved by making the control more user friendly by'making
it more intuitive.

In one aspect the invention provided a receiver for
receiVing digital television signals, transmitted 1in a
plurality of channels, comprising video data and information
data, the receiver compri‘sing a decoder for separating the
information data and the video data and converting the video
data on a selected channel into signals for output to a
television; a store for storing the information data; a viewer
operable control device; and a processor connected to receive
the information data from the decoder and/or the store, the
processor being adapted to respond to viewer operation of the
control device by outputting selected infdrmation data for

display on a television in combination with the video signals,

‘wherein the processor 1s adapted to vary both the selected

channel and the selected information data in response to a
viewer operation of the control device, and to vary only the
selected information data in response to another viewer
operation of the control device.

The above and further features of the invention
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are set forth with particularity in the appended
claims and together with advantages thereof will
become clearer from consideration of the following

detailed description of an exemplary embodiment of the

5 invention given with reference to the accompanying

drawings.

Brief Description of the Drawings

In the drawings:

Figure 1 is a schematic diagram of a television

10 receiver system;

Figure 2 is a functional block diagram of a

satellite decoder;

Figure 3 is a functional diagram showing
interaction between hardware and software of the

15 decoder of Fig. 2;

Figqure 4 is a schematic functional diagram of a

remote control unit;

Figure 5 is a schematic diagram of a keypad of

the remote control unit;

20 Figure 6 is a schematic representation of a

screen displayed when changing channels;

Figure 7 is a flow diagram representing a "surf"

function:

Figure 8 1s a flow diagram representing a
25 ° .~ "gearch" function;

_Pigure 9 is a schematic representation of an I1EPG

. screen; :
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Figure 10 1s a schematic representation of a TV

Guide screen:

Figure 11 i1s a schematic representation of a

programme mosalc screen; and

5 Figure 12 1s a schematic representation of a Box
Office screen.
Detailed Description of an Embodiment of the Invention
System _Overview '
' Referring now to Figure 1 of the accompanying
10 drawings a television receiver system 1 compfises a
television (TV) ., a digital integrated receiver decoder
3 (decoder) connected to receive signals from a
satellite dish antenna 4, and a video cassette
recorder 5 (VCR). The system 1 optionally further
15 comprises a personal computer 6 (PC) a telephone/modem
7 and a games console 8 each connected via respective
lines to the decoder 3. SCART connectors or other
si;.andard connectors may be used as appropriate. The
decoder 3 act.s as an i1nterface between the TV 2 and
20 the VCR 5, PC 6, modem 7 and 'games console 8 and thus
serves to control t‘he system 1. * .
Fig. '2'_ of t_:he‘ 'accom'pa_r;ying drawings shows the
dééoder 3 in Qre‘.a"ter ‘detail. The dish anfenna
receives signéis from a satellite (not éhown) .
25' R S.ignals‘. fr’om"t'_:’h"e dish'.a;nténna 4 are input to a
. tﬁner :1.2 and frpm | \t'here to a ‘quadrature phase sHift

key.‘.,(QpéK) ,'.a'emodul'a.ﬁbr 13. " Demodulated signals are
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error corrected by way of a forward error cor:fector
circuit 14. Data from the forward error corrector
circuit is supplied to a transport/demultiplexef 15
which separates the data into video data, audio data,
5 user services data, programme scheduling data, etc.
for distribution to various locations within the
decoder. Satellite (and indeed cable} programmes are
usually scrambled to prevent unauthorised access by
non-authorised subscribers. The decoder 3 therefore
10 comprises a' conditional access control circuit 16
which cooperates with a smart card 16a to determine
whether the viewer has subscribed to a particular
channel and is therefore authorised to access the
channel. Parental control over channel access is also
15 provided, at least in part, by the access control
circuit 16. A The decoder 3 further comprises a
descrﬁmbling circuit 17 which is controlled by the
access control circuit 16 to enable the descrambling
of the signal by authorised subscribers.
20 The received signals comprise digitally encoded

data. It is envisaged that the data will be
compressed using for example the MPEG 2 standard which

permits both programme data and additional data (for
example customer service data) to be transmitted in a

25 . -singl'e channel.' MPEG 2 enables high compression
'ratios to be achieVed..

Descrambled signals from the descrambling circuit

' T I A 110IRR IS T g | A TN O WM e, e
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17 are input to a video decompression and processing
circuit 18 and an audio decompression and prﬁcessiﬁg
circuit 19, operating according to the MPEG standard
for example. Decompressed video signalé are input to
5 a SCART interface 20 for direct input to the TV 2 and
to a PAL encoder 21 where they are ehcoded into the
PAL format for modulation by a UHF modulator 22 for
output to the UHF input of the TV if so desired.
The system 3 is controlled by a processoxr 23
10 which communicates with the various units of the
system via a bus 24. The processor 23 has assoclated
with it ROM 25 (optionally including a CD-ROM drive
25a), RAM 26 (comprising both dynamic RAM and static
RAM) and a flash (non-volatile and writablé) memory
15 - 27. As will Dbe explained in greater detail
hereinafter the processor 23 controls operation of the
decod;a‘r 3 by controlling .the tuner 12 to reéeive '
signals for the désired channel from the dish antenna
4. and to control .demultiplexing, descrambiing "and
200 . dec‘:om\pression: so that the desired programme and/or
-- ‘ cﬁstoﬁxer éeﬁiée data is displ_ayed on the screen of
o f ﬁhéTV 2. Viewer selection of desired programmes and
.‘éu'st;:mef' services is coﬁtr&lléd,. by ‘way of a remote
q-c.:ontrbl - :un.;i.t" ' 28 which ©in r'e5pon.se - to viewer
Y man:.pulatlont:hereof ‘t'r‘ér\ismits' control signals to a
' | .fiféceiQerT2§_forhinpﬁt £o'the prdceésor.ZB.

... _The system 3 further comprises a high-speed data
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interface 30 and an RS232 interface 31 providing a
serial link. The high-speed data interface 30 and the
RS232 interface may be connected to the PC 6 and/or
the games console 8 of Fig. 1. The decoder 3 further

5 comprises a modem interface 32 for connecting to the
telephone/modem 7 of Fig. 1.

Operation of the decoder 3, especially the
processor 23, is controlled by software that makes the
processor 23 responsive to control signals from ‘the

10 remote control unit 28 and to data included in the.
gignal received by the dish antenna 4 and in .the
memory units 25 to 27. A schematic representation of
the interaction between hardware and software in the
decoder 3 is shown in Figure 3 of the accompanying

15 drawings. The data in an incoming signal is separated
by the transporter 15 into video data and information

data. | The information data is distributed around the

hardware and software, as will be described 1n greater
detail hereinafter. The video data and the audio data
.20 is demultiplexed and output in suitable form for
‘ supply to a TV by the MPEG video and audio circuits 18

and 19. When information is to be displayed eithexr
'. w.it'h‘.or instead of the video, data representing the

information is output in suitable form for supply to
‘25  the TV via an on-screen driver 33 and the video
circﬁit 18. Signals from the OSD driver 33 and the

video circuit 18 are combined as appropriate before

g o o mplrliuad Y ey AR oL S i Al CTOAMA M A% S = e et A - e i are A bk A il ¢ A 3 1R et et a4
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being supplied to the TV. ‘Operation of the software
and hardware of the decoder 3 is based around 'an
operating system  35. The conditional access
controller 16 has associated software which interfaces
5 with the operating system wvia an application
translator 36. The processor 23 has 1its own base
operating system 37 which interfaces to the decoder
operating system 35 via an application translator 38.
Applications such as an intelligent electronic
10 programming guide (IEPG) 39 and other applications 40
interface to the operating system 35 via an
applicaﬁions interface 41 and associated application
translator 42.
The software for applications such as the
15 conditional access 16 and the intelligent electronic
programming guide 39 are installed permanently within
non-vélatile memory, e.g. the ROM 25, of the decoder
3, but variable information such as new access codes

and TV programme scheduling details is wupdated

20 regularly via signals received from the dish antenna
4. Demodulated signals from;' the demodulator 13 are

- input to the transport portion of the transbort

demultiplexer 15 which examines the data to decide
 where it should be sent. . Frog"time to time
25 - . significant changes may be made to conditional access
. c‘odes' or to the manner in which the intelligent

T .°.'_é1ectrbﬁic "“p.rogramme - guide  (IEPG) 39 displays
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programme information. Also, programmes for new
applications, say a new banking service for ekample,
may be supplied wvia the satellite for the decoder.
Such data is routed by the transporter 15 directly to
S the conditional access controller 16, the IEPG 39 and 

areas of the store for other applicatioﬁs 40.
Opeiating data 43 is supplied on a substantially
continuous basis in every channel. The operating data
43 includes conditional access data 44 associated with
10 a channel and/or programmes therein which enables the
conditional access controller 16 to determine whether
or not access should be allowed to a particular
programme by descrambling the data therefor.
Additionally, operating data relating to customer
15 . services is transmitted in dedicated channels which
will be referred to herein as IEPG channels because
they carry control and information data for use bf the
IEPG provided by the hardware and software of the
processor 23 and the associated memory devices 25 toO
| 20, | 27.‘ Thus, the operating data 43 depicted in Figure 3
o 'éiso includes IEPG data 45 relating to séeci{fic
‘programmes and the times at which those programmes
g “-wi‘i.l_l be broadcast, and service information 46 (for
example relating to personal banking services) and
25“:5? indéed‘anY'otheradéta 47 required on a substantially
o -"c.:bn.t.'inﬁous' or regular basis for the aﬁoremeritioned

~ customer services.

. - - “"‘-"“*-F A IR T WD AT, W A . e A e - -
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The transporter 15 1s arranged to supply the
operating data 43 to the processor 23 via the
operating system 35. The processor 23 responds to the
data by sending appropriate commands or informati'oh to
5 other units within the system. Control data is also
transferred between the processor 23 and such units as
the demultiplexer 15, the wvideo and audio
- decompressors 18, 19, the remote control receivet 29
and the high-speed data interface 30 via jréspective
i0 ‘ drivers 48 to 52.
T.he combined hardware and software of the decoder
3 enables the data in received channels to be decoded
for display of viewer selected programmes and customer
services. The scrambling is controlled on a
15 continuocus basis and the decoder can be updated with
new descrambling codes as and when required. Data for
customer services can also be supplied and updated
| subStantiallycontinubusly and programmes relating to
new services and applications can be down loaded into
.20 . the decoder if.so desired.
Remote Control Unit
- Turning now to Figure 4 of the accompanying
'drawingé, the ‘remote 'c':'c‘::nt:rol unit 28 comprises "a
keypad 60. which 1is 'scanned by a scanner 61. In
”'25_?'. résponse to manipulation of a key by the wviewer, the
‘ . scanner 61 outputs a code representing the viewer

" gelected key to a pr_o'cess,or 62. The processor 62 has

s s Lt PNl IRy a0 Yhaow i BTN R e s ¢ AV s e s e o WNY e dAY Leae ML ae s S

B S e L --»v.-www;-w.m“uh.mmw wEr e



CA 02416929 2002-11-08

WO 96/37996 PCT/GB96/01228

17
associated with it a memory 63 containing programme

data defining how the processor 62 should respond to

codes from the scanner 61. The processor 62 1is

connected to control a command transmitter 64

5 including for example an infrared light emitting diode

(not shown) for transmitting signals to the TV, the

decoder 3 and the VCR 5 of the system shown in Fig. 1.

Data defining the codes for transmission by the

rransmitter are stored in the memory 63. The memory

10 63 includes codes for the vast majority of televisions

available in a given market (e.g. the UK market) and

can therefore be said to be a "universal" remote

control. Viewer selection of appropriate codes from

the memory 63 can be made by any one of a large number

15 of well known methods and therefore will not be
described in further detail herein.

’i‘he keys comprising the keypad 60 are shown in

 greater detail in Fig. 'S of the'accompanying drawings.

For the purpose of simplicity it will be assumed that

2(5 . control over the TV 2 and the decoder 3 only 1is

- required and tﬁhat control over the VCR and other units

is not required. it_will, of course, be appreciated

.that' the‘principles’of opération' of the remote control

28 in controlling the TV 2 and the decoder 3 can

25 | | easiiy be éktﬁended to controlling also the VCR 5 and

. . .aﬁy other remotely controllable apparatus comprising

" the system 1.
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The keypad 60 includes a TV key 65 which causes
the remote control to function as a controller for the
TV 1. When the TV key 65 1s pressed the processor 62
responds by causing the transmitter 64 to transmit a
5 command to the decoder to enter a standby mode in
which signals are not transmitted wvia the SCART
interface 20 (i.e. SCART pin 8 to the TV 1s set loﬁ) :
The transmitter also transmits a command to the TV 2
to select a predetermined channel, e.g. channel 1.
10 Thus, the system 1 is controlled by the remote control
unit 28 to operate in a television configuration 1in
which the television receives terrestrial-based

signals.
Once the command signals have been transmitted to
15 ~ the TV 2 and the decodexr 3, the processor 62 in the
remot‘:e' control enters a mode corresponding to the
television configuration of the system 1. In the
television mode the remote control unit 28 responds to
“\.}:i',:ewer' operation of keys on the keypad 60 by
- 20 transmitting command signals exclugively for the TV 2.
o Most,' if not all, of the functions of the TV
controlled by the various keys of the keypad 60 shown
:LnFJ.gS 'should'be Selféappafent, but for the sake of

"completeness the following comments will be made. The

o 25 '*aud:Lo volume is cont:rolled bY a volume control key 66

: -- ."so‘ arranged that pressz.ng the left hand gside thereof

reduces the volume of sound output from the TV and

VAL e AN Al e A . . -m*?-ww-m -t e - - .
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pressing the right-hand side increases the volume.
Pressing a mute key 67 causes the remote control unit
28 to transmit a command to mute the sound f£rom the
TV. A set of ten numeric keys 68 control TV channel
selection.

A key 69 carrying the legend "INFO" causes the
television to enter a teletext mode when first pressed
(assuming the TV has a teletext facility). Depending
on the make and model of the TV, further operation ot
the key.69 will cause the television to toggle between
WPEXT", "MIX", and "TV" teletext modes. The teletext
mode is exited by pressing a key with the legend
"BACKUP" 7—0. A set of four coloured keys 71 (rled,
green, vyellow and blue) enable so-called fast-text
facilities to be utilised with the TV 1in teletext
mode.

-Pressing en upwardly pointing key (up key) 72a
causes the TV to step up through the channels in the

logical order in which they are tuned and pressing the

downwardly po:.ntlng key (down key) 72b causes the TV

to step down through the channels. The keypad also
includes left and right keys 73a and 73b that serve no
'fuhdtioﬁ when the remote control unit 28 is operating

in the TV mode, but are used together with the up and

do'v}n keys '72a, 72b to navigate around the IEPG when

the system is in a satelln.te configquration.

The keypad :anludes an on/off key 74 for c:aus:mg
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the TV to switch between an on mode and a standby
mode. The keypad further comprises a "SAT" key 75,

the selection of which causes the remote control unit

28 to transmit command signals to the system 1 causing
it to operate in a satellite configuration. When the
SAT key 75 1s pressed the processor 62 responds by
causing the transmitter 64 to transmit a command to
the decoder 3 to enter a receive mode in which signals
are received from the satellite dish 4, and received
signals are decoded and transmitted via the SCART
interface 20 to the TV 2. A command is also sent to

the TV 2, if appropriate, so that TV receives signals

transmitted by the SCART interface 20. If the TV 2 is

" not connected to the decoder 3 via a SCART lead, then

the commands can be varied to ensure that the TV 2

instead receives signals via the UHF modulator 22.
Thus the system 1 1is controlled to operate in a
satellite configquration in which the decoder 3
receives satellite-based signals which are decoded and
output in appropriate form to the TV 2.

Once the command signals have been transmitted to

the TV 2 and the decoder 3 the processor in the

'remote control enters a satellite mode correspondlng

to the satellite configuration of the system 1. 1In

the "sat'ellite mode, the 7remote control unit : 28

-responds to v:l.ewer operatlon of keys on the keypad 60

‘ i ",'..by transm:.tt:.ng command s:.gnals both to the TV 2 and .

Ve e A Y s oo Y MG MR AL | AT T atL T - e -
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to the decoder 3 as appropriate.

Digital signals in the channels received via the
satellite dish 4 contain  programme schedule.
information which c¢an be displayed under viewer

5 control on the TV 2 when the gystem 1 is in the

satellite configuration. That is to say, the decoder

3 can be controlled by way.df the remote control unit

28 to operate as the intelligent electronic programme

guide (IEPG) by causing the TV to display information

10 relating to programme schedules, customer services and
the like.

The remote control keypad 60' comprises a TV guide
key 77, selection of which céuses the decoder 3 to
output for display a TV guide main mehu or screen.

15 Similarly; selecting a box office key 78, a customer
sexrvice key 79 or an interactive service key 80 will
cause‘ the decoder to select an appropriate menu or
screen for display to enable viewer interaction. The
processor 62 is arranged to respond intelligently to

20 the selection of any of the keys 77 to 80. If the

- system 1 (and therefore also the remote control 28) is
in TV mode when any of the keys "7'7' to 80 are
depresséd, the _processor 62 of the remote control
responds by transmitting appropriate signals to the TV

-25- ) 2 and the decoder 3 to place the system 1 in the

| satellite configuration. The processor 62 then causes

the remote control 28 to entexr the satellite mode.
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The remote control keypad 60 also includes a
select key 81 provided to enable user interaction with
IEPG screens displaved on the TV screen.. The select
key also enables interaction with other information
5 displayed on the TV screen. A help key 82 causesg the
decoder to output for display help information. The
processor 23 is arranged to respond intelligently by‘
displaying help information appropriate to the IEPG
screen displayed on the TV monitor when the help key
10 82 1is selected. Selection of the info key 69
similarly causes the transmission of commands to the
decoder causing the decoder processor 23 to output for
display appropriate information depending on the ]EEPG
menu displayed on the screen of the TV 2 when the info

15 - key 69 is selected.
When the remote control 28 is operating in the
satellite mode, the processor 62 therein is arranged
to respond to selection of any of the coloured keyé 71
by tranémitting so~-called quick .fespohéé commands to
| .2'0 | the decodex. The manner in 'which. the decoder responds
| | to the se..lect‘io'n 'of"'thé coloured keys- 71 is software
- controlled and will vafy between IEPG screens as will

be aescribédlin'greéter'detail heréinafteria'
Decoder Functions

25 The decoder 3 providés several facilities based
» on iﬁfomations'tdi'éd' in the 'memofy 25 to. 27 of the

"" _decoder;  information transmitted  with video in
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television channels and information transmitted in
dedicated IEPG channels. The facilities provided by
the decoder will be described under separate headings

as follows.
5 Surf, Search and Scan

It is envisage'd that the data in each channel
will be in compressed form, for example in accordance
with the DVB/MPEG-2 standard. DVB allows both video
data and other data to be combined 1in a s‘ingle.

10 channel. In addition to the aforementioned operating
data 43 (see Figure 3) for use in controlling access
to channels, the data in a channel can include brief
programme scheduling data defining the scheduling of
programmes in several of the channels as scheduling

15 events.

One the scheduling data has been stored in the
RAM the information relating thereto 1is available
effectively instantaneously for display on the TV.
The scheduling data is transmitted regularly (say

20 ..every 10 seconds) so that the decoders are updated

quickly after they are switched on. The information
is brief (e.g. title of programme and its start and
énd t:imés) and oniy covers a short period of time
(é.g:_24 or 48 hours) to enable each'channei to carry
25 daﬁé ’f§f othéf channels provided bjr- the same TV
_éervice company without excéssive overhéads in terms

}ﬁ@}w¢  of bandwidth requirements in each channel and memory
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requirements in the decoder.

The decoder is arranged to enable a schedule of

events for one channel to be displayed while
displaying a television programme in another channel
or to display a televigion programme 1n one channel
while displaying a schedule of events for the one
chahnel o.r another channel. These facilities (which
will be referred to herein as "surf", "search" and
"gean') allow the viewer to search through the
programme scheduling information down-loaded from the
received signals into the RAM 26 using the up and down
keys 72a, 72b together with the left and right keys
73a, 73b on the remote control unit 28. The "surf"
feature allows the viewer to change channels and to
view for the current channel scheduling information
for the present programme and for the next scheduled
progfamme simply by pressing the up and down keys 72a,
72b on the remote control keypad 60. The "séérch" '
feature aliows the viewer to move forward and’backward‘
in time through schedulirig information for the current
channel. Scheduling information for past programmes

is deleted once the programme has finished. The

- wgean" feature is a combination of the "surf" and

ngearch" features and allows a viewer to view the

" video for the current channel while inspecting

- gcheduling information for other channels.

~_ The processor 23 of the decoder 1s arranged SO
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that the surf mode is entered simplv by the viewer
pressing the up and down keys 72a, 72b. When one of
the keys 72a, 72b 1s depressed the deccder responds by
‘ selecting another channel and thereafter outputting
5 the video and audio for that channel tc the TV 2. The
processor adds information signals to cthe video signal
so that the screen displayed on the TV 2 is similar to
the screen shown in Figure 6 of the accompany:i.ng
drawings. The screen displayed on the TV comprises a
10 programme portion 95 containing both the video for the
selected channel and a channel identiZier 96 and an
information portion 97 containing informatlon abc?ut
the programme currently being received including its
title and scheduling information and information about
15 the next programme to be broadcast in the channel
- including its title and scheduling information. Other
information such as the current time and instructions
regarding the selection of programmes for other
decoder features (e.g. the custom channel to be
20 described in greater detail hereinafter) are also
displayed in the information portion 97.

The surf feature and the search féature are shown
iﬁ greater détail in Figure 7 of the. aécompanying
drawings. First the surf feature. When either of the

25 - up or down keys 72a, 72b are depressed the processor
23 causes ‘the TV to display the current ‘servi‘ce

picture (say service 1) and information relating to
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that service. This is represented by the box 98 in

Figure 7. If no further keys are pressed within the
predetermined period, the processor removes the
service information from the display as represented by

5 box 99. If the up key 72a 1s depressed the processor
is arranged to select the next logical service (i.e.
service 2) and to cause the TV to display the picture
therefore together with information relating thereto

as represented by box 100. If the down arrow is

10 instead depressed the proceséor will cause.the TV to
display the previous service picture together with
information relating thereto as represented by box

101. It should be noted that in box 91 service number

999 has been identified. This assumes that the

15 decoder is able to receive 899 different services.
The logic of the decoder is such that when the lowest
numbef service is displayed pressing the down button

will cause the receiver to select for display the
‘h.ighest number service and vice versa. Movement

_20. - bétween‘ the boxes 98, 100, 101 and oﬁher boxes
R rélatiﬁg to other sérfice numberé (noﬁ shown) is, of
. course, controlled by the up and down keys of the
'feﬁbte cdntrOi 23. In the case'of each box 98, 100;
101 the inforniation portion for the service is removed
25 "o that only the picture is displayed if no further
. ke'y's ,‘ are ‘selec.:ted_' on..t‘he remote control after a

~ predetermined period of time, say ten seconds.
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While the information is being displayed the
viewer may use the search feature by selecting either

the left or right key 73a, 73b. The right key is used

to move forward in time, whereas the left key is used

5 to travel backwards. Thus, for example starting at
box 98, with service 1 picture and service 1 current
information displayed on the TV screen selection of

the right key 73b causes the information to change to

later information for service 1 as represented by box

10 102. The viewer may return to the display represented
by box 98 by pressing the left key 73a or may advance

the scheduling information to even later information

for service 1 by again pressing the right key 73b.
Likewise, starting from box 100 the viewer can cause
15 the later information for service 2 to be displayed
with the picture for serviee 2, as represented by box
103, by pressing the right key 73b. Similar movement
through scheduling information for othex services,
e.g. service 999 as represented by boxes 101 and 104,

20 is, of course, also possible.
Figure 8 of the accompanying drawi'ngs shows the
scan feature in greater detail. It will be noted that

the left hand column of boxes correspond to the boxes
98 to 101 representing the surt feeture in Figure 7.
25 . _‘.Starting at box 98 with service 1 picture and serv‘;lce
B 1 current 1nformatn.on dn.splayed on the TV screen,

selectlon of an approPr:Late key of the remote control
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unit, e.g. the information key 69 or anothexr dedicated
scan key (not shown). Selection of the information
key 69 with the information shown in Figure 6
displayed on the TV screen causes the processor to
5 enter ‘ the scan function. An appropriate dévice
representing the scan function may be displayed on the
screen if so desired. Selecting the information key
69 again while in the scan function causes exit from
the scan function to the normal TV screen rgpresented.
10 by box 99.

While in the scan mode or function, selecting the
left and right keys 73a, 73b changes the displayed
information to earlier or later information for the
service currently selected, whereas selecting the up

15 - and down keys 72&, 72b changeé the service for which
infofmation is displayed. At all times in the scan
mode the'video for the service displayed when the scan
mode was entered (i.e. service 1 picture) remains
aisplayed on the TV screen. '

- 20 | . | Thus, for example, starting from box 98 and

B selectz.ng the information key 69 folllowed by the right

key 73b causes the TV to .continue displaying the

:' 9;¢ture fpr_serv1ce 1 and changes the .information to

\information for service 1, as represented by box 105.

5 ?7 25?35 ”From box 105, selectlng the up key 72a causes the TV

to dlsplay the pn.cture for service .1 together with

e e *”-"later 1nformatlon for service 2 as represented by the
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box 106. If the up key 72a is again depressed the

information will change to later information for
service 3 (not shown). If, however, starting from box
105 the right hand key 73b 1s depressed lthe
information displajred will change to even later
information for service 1 while the picture £for
service 1 will —continue to be displayed, as
represented by box 107. Starting from box 107 and
selecting the up key 72a will result in the processor
causing the TV to display service 2 even later
information together with the service 1 picture as
represented by box 108.

In other words, while in scan mode selection of
the left and right keys causes the displayed
information to move through time and selection of the
up and down keys causes the displayed information to
move .through sexrvices. At all times the picture for
the service received when the scan mode was entered
(i.e. service 1) will remain displayed on the TV
screen.

A similar logical flow can be developed from
other starting points, e.g. box 100 or box 101. The
scan mode can be entered from either the surf mode or
the search mode by way of the information key 69. 1IEf

a separate dedicated key is prc_)vided in the remote

coni:rol kerad, the processor may be arranged to enter

" the scan mode directly without first entering the surf
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or search modes.
Intelligent Electronic Proaramme Guide (IEPG
The processor 23 in the decoder is arranged to
operate in an intelligent electronic programme guide
5 (IEPG) mode in which information relating to programme
listings, pay-per-view services, and other customer
and interactive services is displayable on the screen
of the TV 2. The decoder is arranged to enter the
IEPG mode in response to selection of any one of | the
10 TV guide, Box Office, Customer Services or Interactive
Sexvices keys 77 - to 80 of the remote control keypad
60. Selection of. the TV guide key 77 ceuses the
decoder 1nitially to output data to the TV 2
repreeeriting an IEPG screen comprising two panels of
15 options 113 and 114 as shown in Figure 9 of the
accompanying drawings. The left-hand panel 113
conteins eptions corresponding to the keys 77 to 80 on
the remote control keypad 60 and it will be noted that
the box marked "TV Guide" 115 is highlighted as .
“ 20 ' depicted by the double lines surrounding the "TV
R "Gu.id'e" legend; In praetice the ~box 115 would\ be
- hn.ghllghted for example by changing the shape and/ox
o "-,:T:s:n.ze of the box 1ncreas:1.ng the brlghtness of the box,
' and/ or changn.ng the colour of the box. In the event
1t£2§hﬁehithat the viewer selected one of the other buttons 78
o ‘“-.\-to 80 then the correSpond:Lng one of the other boxes

116 to 118 would lnstead be 1n1.t1a11y hlghl:l.ghted
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The boxes 115 to 118 serve as a reminder to the viewer
that these facilities are available for selection.
The viewer can move between the boxes by manipulating
the keys 77 to 80 on the keypad 60 or the up and down
5 keys 72a, 72b.

The right-hand panel 114 identifies options
available for the IEPG facility highlighted in the
left hand panel 113. Thus, for example when the "TV
Guide" box 115 is highlighted in the left hand panel,

10 the right hand panel will identify the type of
programme listings available in the TV guide.
TV_Guide
Programmes can be listed by category, for example
time 115, title 116, movies 117, sports 118, childrens
15 119, factual 120, soaps 121 or hot shows 122.
Additionally, a listing of programmes entered into a
custoﬁ channel 123 (to be described hereinbelow) can
be displayed. With the TV guide selected, the viewer
may scroll through the availéble options in the panel
20 114 by way of the up and down keys 72a, 72b of the
remote control unit and may select a listing 1in a
desired format by operation of the select key 81.

When a 1iéting'in a desired format is selected,

the processor 23 causes the display to be changed to
25'- | the TV Guide scﬁeen. shown in Figure 10 of the
accompanyiné drawings. The screen is divided into a

.tbp area 125, afgrid area 126, and a lower area 127.
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The top area of the TV Guide screen contains
information such as a. "TV Guide" logo in, say, the top
left-hand corner and the current time in, say, the top
right-hand cornexr. A legend indicating the format
5 selected (e.g. "listings by time") is displayed iri the
centre of the top area and the name of the day to
which the listings relate is displayed, say, at the
right-hand edge of the top area. The top area 125
also contains an event icon box 128 which displays
10 graphical icons 129 .to 132 indicating whether or not
an event has subtitles (an ear icon), additional
information (an "I" icon), is a pay-per-view event, is
subject to parental or other restriction, and so on.
‘The grid area 126 contains several entries of the
15 gselected listing. Entries can be scrolled by way of
the up and down keys 72a, 72b of the remote control
28. The IEPG 1s arranged.so that at any given time a
selécted one of the entries displayed in the grid area
126 lS highlig‘rhtedﬂand the icons in the event icon box
f'.éo ';Qfl28 felate to the highlighted entry.
The lowér area 127 of the screen’~di5plays
functions asso_ciated with the cglou:. keys 71 of the
femote. control. The functions performed iﬁ Yesponses
fo.selection'of the colour keys is-determined'by the
25 IEPG softwéfé' and w‘ril‘ln‘- ‘theref.ore‘ Vaz‘:y‘ between
diffefent IEPG. s"c_réen's'.'w For example, if the pgrrently

dlsplayed ']_,istihg-‘is_ ?'_t:::f;me\""_,' the IE_PG may be arranged
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to respond to selection of the red key by changing the
screen to the "title" 1listing, and to respond to
viewer selection of the green key by changing the
display to the "movies" listing.

When the "time" listing is selected the IEPG
enables the viewer to access seven days of listings
for all channels. When the "title" 1iéting is.
selected a list of events for the next 48 hours is
displayed in alphabetical order. When the "movies"
listing is selected a 1list of movie titles 1is
displayed in alphabetical order. Similarly, ‘when the
"sports", "childrens", "factual" and "soaps" listings
are selected appropriate lists of programme titles and
other information are displayed in alphabetiéal order
on the TV screen. When the "hot shows" 1isting is
selected a list of programmes which have been selected

by the marketing department of the television service

company is displayed in alphabetical order on the

gcreemn. Such shows may include first screenings,

- special events and the like that the marketing

departments wish to promote.
The programme information for the listings is

carried in a separate IEPG channel and can therefore

- be ciuite detailed. The displayed listing will include
information about the day on which the programme is
being shown, the time at which it starts and the time

..at which it finishes.
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Programme Mosailc
In addition to displaying lists of television
programmes avalilable on several channels the processor
'is arranged to display a mosaic of promotional wvideo
5 clips simultaneously on the screen of the TV 2. The
high bandwidths wmade available using digital
technigques make it both possible and cost effective to
use a single channel as a promotional channels. It is
envisaged that the promotional channel would only be -
10 accessible by way of the IEPG to enable viewers to
inspect forthcoming promotiens and to select for
viewing programmes advertised in the IEPG promotional
channel.
"Figure 11 of the accompanying drawings showe' an
15 example of a wosaic display comprising sixteen
different promotional video «c¢lips running in a
respective cell A to P. Each of the promotional video
clips is of relativeiy short duration (say 2 to 3
minutes) and is run in a co.ntinuous cyele. The clips
20 . are combined in the mosaic form by the TV service
“ cOmbany'before transmission, and the whole mosaic is
transmitted as video deta representing a single
| picture in a single 'channel.- Data identi.f‘yin‘g. the |
events being p;r:ofnoted in each cell is transmitted with'
25 - _' the t‘v":-i.‘deo date ' for ._use by the -processor‘ 23 J.n the

decoder. '~ When the fmos’aic is first displayed one of

R ,the cells, e.g. cell F, is highlighted.  The processor
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23 1s arranged to respond to viewer manipuiation of
the up and down, and left and right keys 72a, 72b and
73a, 73b of the remote control 28 by changing the
highlighted cell. 1In this way, the viewer is able to
3 navigate about the screen to enable a cell to be

selected.
Cell selection is by way of the select;~ key 81.
The processor 23 is arranged to respond to
manipulation of the select key for example in one of
10 three ways. One way in which the processor 23 may
respond is by tuning the recelver directly to the
selected programme so that the viewer may view the
programme immediately. Another way in which the
processor 23 may respond is by adding details of the
15 cselected programme to the custom channel (to Dbe
described in greater detail hereinafter). Another way
in which the processor may respond is by changing the
display to the Box Office format shown in Figure 12 of
the accompanying dra&ings. That 1s to éay, the
20 processor 23 can be arranged so that the programme
mosaic provides a route into the Box Office facility

which will now be described.

.

Box Office (Pav-Per-View)

The Box Office facility' may- be accessed in
o5 .  geveral different ways. One way, .as has already been
mentiohed herein, is for the viewer to select a cell

o from_.thé'.prdmotional programme mosaic. ~Another way
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into the Box Office facility 1s for the viewer to
select a pay-per-view programme from the TV guide.

The main route into the Box Office facility is
via the IEPG initial screeﬁ shown in Figure 9 of the
accompanying drawings. With the IEPG initial screen
displayed on the screen of the TV 2, viewer
manipulation either of the box office key 78 or the
up, down, left and right keys 72a and b, 73a and. b
together with select key 81 of the remote control unit
28 causes the processor 23 to output for display data

in the Box Office format shown in Figure 12. The

format of the Box Office screen, and indeed the format
of other screens described herein, is defined by the
aforementioned template data. The template data may
be predefined in memory or downloaded to the decoder
in signals received via the satellite dish antenna 4.

The box office screen 139 is divided into three
areas. | The top left hand quadrant 140 contains a

moving promotional video. In the interest of

‘bandwidth economy it is preferred that the promotional

video is derived from the promotional video in an IEPG

mosaic chénnel Th:l.s is ach:.eved by the processor 23

":anreas:mg the size of the video cllp from the IEPG

mosaic channel from 1/16 screen gize to 1/4 screen

s:.ze by way of plxel repln.catlon, 1nterpolat1.on, etc. .

Of_ course, a separate' IEPG channel. containing only

.:.,::fouxz"l/.&.‘size vn.deos co'uld instead be utiliz.ed with a
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suitable number of channels being employed to cover
all desired pay-per-view events, althcugh this is more
wasteful of bandwidth. The top right hand quadrant
141 contains useful information such as the time and

5 date and the television service logo.

As  has previously been mentioned,  each
promotional video clip has associated with it data
defining such information as the title of the
programme and the time or times when the programme 1is

10 to be broadcast. The processor uses the received

information data together with the template data to

generate a title and an event listing which are both

displayed in the lower half 142 of the box office

screen. Additional information such as special
15 messages or discount information may also be
associated with the promotional video clip. This

additional information may be displayed in the right
hand quadrant 141 |o:r the lower half 142 of the box

office screen, as desired.
20 In general the lower half 142 of the screen will
‘ . display, 1in ‘addition to the title and start time
(including both' time of day and day) - of ‘the next
shoézing, information including at least some of the
following. Smﬁe prog:r:z—.unmt-as;r especially movies, are
25 - ._ shown more. than once'. The additional 'inf.ormation will
include; the frequehcy' of showing if a programme 1is to

be shown more than once. The rating of movies will
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also be shown. The price of viewing the programme
will be shown in local currency. An "I" symbol will
be displayed 1f an extended descriptiori of the
programme is available. Finally, an ordering message
5 such as "Press SELECT to order now" will be displayed
in the lower half 142 of the Box Office screen.

As with previously described screens, the
processor 23 is arranged to respond to manipulation of
the up and down, and left and right keys of the remote

10 control unit 28 by moving a highlight, or other
suitable marker such as a cursor, around the Box
Office screen.

In the event that the viewer presses the select

key on the remote control unit 28, the processor 23

15 will 1respond by outputting for display data
repre.senting a box office ordering screen. The
ordering screen is also displayed if the Box Office

| facility is entered either from the promotional mosaic

oxr :E:fom the TV Guidé. The puipose of the ordering

20 screen is to ena.ble the viewer to specify in detail
B the ‘ exact programme that he .wishes to order. The
- ordering screen ther_efore includes such information as

the 't_it]..e of the programme, the start time of the

' progi:amme, or 1n the case of a mo'vie‘. the next showing

25": ‘-\cnf th"e moﬁig, é._nd -‘t_he pri_ée o‘fe the prbgrainme. For
-t movies. additiénal.information regarding .t:he rating and

.the f:r;eqﬁenzéy of showiﬁg will also be shown. If . a
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discount is to be made available for viewing at
certain times that too will be shown. When there is
more than one showing of a programme, legends will be
displayed for the time of each showing and the viewer
will be able to select the desired showing by way of
the up, down, left and right keys 72a, 72b, 73a, 73b
of the remote control unit 28. ‘

The decoder may include a PIN (Personal

Identification Number) facility to preveht
unauthorised ordering of programmes, for example, or
the ordering of adult rated movies by miﬁors. If a
PIN facility is included, the ordering screen will
include a portion with which the viewer must interact
to enter the PIN number via the remote control unit 28

before the order can be placed.

Once the viewer is satisfied with the order
defined in the order screen displayed on the TV 2, the
‘viewer may confirm the order by pressing the select
key 81 of the remote contfol unit. The processor 23
is arranged to respond to the select command signal

from the remote control unit by outputting data

defining a confirmaticn screen for display on the TV

2. The confirmation screen contains the same

information as the ordering screen together with a

| messagé such as "For Final Confirmation Press SELECT" .

.If any time the viewer wishes to back out of an order

. or change an order to a different programme instead,
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pressing the back up key 70 will cause the processor

23 to return to displaying of the previous screen.

The viewer pressing the select key 81 of the remote
control unit causes the processor 23 to respond by
5 entering an order placing routine.

If the decoder 3 is connected to a telephone line
via the modem 7, the processor 23 will send data. via
the modem 7 to the TV sexvice company placing the
order for the viewer. The processor 23 is arranged to

10 wait for confirmation that the order has been
accepted, \or otherwise, before controlling the modem
to hang up. If the order has been accepted the
processor will output a confirmatory message for
display on the TV screen. If the order is not

15 accepted the processor will instead output for display
apbrogriate instructions to the viewer, such as
"Please contact the TV service company".

Where the decoder does not include a modem or
where connectn.on cannot be made v:La the modem the

20 . processor w:Lll ~ output for display - suitable

instruct'iens to the viewer advising ﬁhe viewer how to
| place the order by telephone.
‘The CD ROM drive 25a can opt:.onally be utilized

'1n order to save bandw1dt:h Use of the CD ROM drive

- '--"'_”",25a makes J.t poss:.ble. for TV service companles to send '

. some data d:.rect to viewers v:La ‘a compact disc (CD)

e ER L e ‘for :Lnsertlon :.nto the CD ROM dr:.ve 25a. N The CD .may
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contain template data 'and other similar data
associated with the routine operation of the processor
23. The CD may also contain data defining a whole
month (say) of listings for all services broadcast by
the same company, and may even contain data defining
the promotional video clips used in the mosaic display
and the Box Office display. Non-changing informaﬁion.
such as the title of a programme may be delivered to
the customer with the video clip data on. CD, and
changing information such as future showing times may
be included in the signals transmitted via satellite.

Alternatively, or additionally; the modem can be
utilized in the transfer of data to viewers. A
command signal may be transmitted via the satellite
instructing the processor 23 to cause a message to be
displayed immediately or when the decoder is next
switched on. The message would instruct the viewer to
connect the modem to a specified number at a specified
ﬁime for the downloading of new data. Of course, the
processor 23 can be arranged to bypass the viewer

entirely by responding. to a suitable command signal by

causing the modem to connect to the specified number.
The appfoach used to download new or updating data is
simply a matter of viewer and  service company
éreferénce.

Custom Channel

.. 'The information carried in each channel includes
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data for the processor 23 to enable the decoder 3 to

be programmed to switch at épprOpriate times to events
selected by the viewer. The processor 23 is therefore
able to create under viewer control a so-called custom
channel comprising a sequence ot programmes. or events
selected in advance by the viewer from the displavyed
TV guide from the Mosaic or Box Office displays or by
surfing and \searching the brief scheduling information
stored in RAM. In other words, the custom channel is
a virtual channel programmed by the viewer in

accordance with his or her planned viewing schedule.

Data defining the custom channel is held in a

look up table in the RAM 26. A When the viewer selects
a programme by pressing the select button 81 of the
remote control unit a prompt 1s displayed aLsking the
viewer to confirm that the programme is to be entered
onto the custom channel for future viewing. The
viewer confirms the selection by pressing the select

key 81 again.

The titles and other details of programmes in the
éust'om channel can be viewed at any time by selecting

the "custom channel" option from the TV listings

display shown in Figure 6 of the accompanying

drawings. Should there be a clash of programmes

selected for the custom channel, the viewer 1is

presented with a brompt screen identifying the clash

.and.- providing alternative options. The presentation
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of programme detailils on the custom channel is
displayed a day at a time 1in time order. The
processor 23 1s arranged to respond to selection of

the up and down keys 72a, 72b by moving through time

5 on the day displayed and to respond to selection of
the left and right keys 73a, 73b by changing the
displayed information to previous or subsequent days.

If the custom channel has no events added to it

by‘the viewer then it remains inactive. However, once

10 events have been added to the custom channel by the
viewer, operation of the decoder depends on the custom
channel. The processor 23 is arranged so that when an

event in the custom chaﬁnel is one minute away from
starting a prompt message is output for display on the

15 TV screen reminding the viewer that the event
previously selected is about to start. The prompt

also asks the viewer for confirmation that he or she

still wishes to tune to the event when it is scheduled

to start. If the viewer presses the select key 81 of

20 t:he remote control unit the decoder will remain tuned
to the current service until the scheduled start time

of the cﬁstom channel event, at which time the decoder

will tune to that event. If the viewer presses the
backup key 70 on the remote control, the prompt will

25 W ’be. removed fi'om thé .display and the decoder | will
S 'remain' tuned to the currently 'viewed service. The

... . event will not, however, be. removed from the custom
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channel listing. Consequently, should the viewer
choose simply to extend the viewing of the currently
viewed event, he can return to the preprogrammed event
at a later time simply by entering the custom channel,
5 for example via the TV guide listing screen shown in
Figure 6. If no key is pressed within a predetermined
‘period of time, the prompt is removed from the
display. All entries in the custom channel are
automatically deleted from the RAM once the events
10 have finished.

A programme may be related in some way to other
programmes to be transmitted at different times and/or
on different channels by the same TV service company.
Obviously, programmes in»aaily or weekly serials are

15 related to each other. Other relationships are less
obvious. For example, a TV service company may wish
to run a season of Jémes Bond movies over a number of
different channels with each movies being shovqn one or
more times. Broadcasting in the digital domain makes

20 -~ it easy to include 'in_ the data for the showings of
each movie futther data linking that movie to other
‘movies in the season. The processor 23 1is arranged' to
réspbnd to such linking data by‘ disglaying promﬁts

. when the viewer selects cone movie for the custom
25 cha.nr'l‘ei.. 'Thbe p.ror.npts.alert the viewer ﬁo oﬁhér movies
S _ i‘n'the season and ask the viewer whether he/she wishes

any of the other movies to be included in the custom
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channel. Interaction between the viewer and the IEPG

then proceeds in a similar manner to that already

discussed hereinabove to allow the viewer to add some
or all of the linked programmes to the custom channel

as desired.

Customer Services

The provision of a smart card enables every
decoder to be uniquely identified. In view of the
large data carrying capacity of compressed digital
signals it is therefore possible for a TV service
company to transmit personal messages to individual
subscribers. In a conventional e-mail system rece"ipt
of a message depends on the destination being
connected to a telephone line. Transmitting e-mail
type messages to satellite decoders with smart cards
does not suffer from this weakness. Unless a supply

of power is physically removed from a decoder, the

decoder will not normally be switched off. Decoders

are designed to enter a stand-by mode when they are

‘switched "off" by the viewer. 1In the standby mode a

decoder can still receive signals via the satellite

‘dish antenna.

When the user switches "off" the decoder 3, the
processor 23 enters a stand-by mode in which the
information data context of received signals is

monitored for general | updating control and programme

B -;.schéduling data and also for megsage data specifically
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for the decoder 23 as determined by the identity data

in the smart card lé6a. In this way, a simple and
inexpensive e-malil type message broadcasting system

may be realised. The inclusion of the modem 32 within
5 the decoder means that communication from the viewer
back to the TV service company is also possible.

Interactive Services

The provision of the modem 32 within the decoderxr

3 . also makes viewer interactive services possible.

10 One application of this is to allow viewers to vote on

the progress of a game show by pressing keys of the

remote control unit 28. In the interactive mode the

processor 23 is arranged to respond to signals from

the remote control unit by trahsmitti:_ng ‘appropriate

15 data to a central poiiing gtation via the modem 32.

Data representing instructions on how to interact with

the game (i.e. which keys to press on the remote

control unit) and commands to the processor. 23 are

. tré.nsmitted as information data with. the wvideo data.

' 20 oo | Th‘e' information data is decoded by the processor 23

) which reacts és appropriate to the commands (i.e.

.céﬁnectihg' the modem. to ..a telephone numbex if the

;’-\;'iéwér wishes ‘ﬁo participate in thé game) and also

't_ outputs the gamé instructions for dlsplay with ‘the
25 g;me pfogramme on .the screen'of the TV 2

| The modem 32 also makes it possible for a viewer

ST b R e ', to lnteract w:.th on-l:.ne services such as bankn.ng,
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insurance and mail order. It is envisaged that a
channel similar to the above-discussed mosaic channel

would carry promotional video and other promotional
information for several companies offering an on-line

5 sexrvice. The processor 23 can be arranged to enable
the viewer to select a service from a service mosaic
display screen in much the same way as programmes can

be selected the promotional mosaic display screen

shown in Figure 11 of the drawings. Viewer seleCtion

10 of a service would result in the processor 23
establishing connection with the service via the modém

32.

It can take tens of seconds for a modem to
establish connection. The processor is arranged to
15 display the promotional video for the selected service
together with additional information relating to the
service on, say, a screen similar to the box office
screen shown in Figure 12 while ﬁhe modem connection
is being made. Such a display entertains the viewer
20 - while the modem connection is being established and ié
replaced with a more appropriate screen for
.ihteraction with the service once the connection has

been made. | |
It will be appreciate‘d by those possessed of the
25 ‘ apprépriate sl%ills and k‘nowled‘ge that the invention 1is
| - not iimited to télevisim'; sj.gnals transmitted via

w- .. . satellite or cable. The invention can be applied
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equally to any system for receiving digital television
signals including the digital signal systems currently

under investigation by terrestrial broadgasters in the
UK and elsewhere.

5 Havi‘ng thus described the present invention by
reference to a preferred embodiment it is to be well
understood that the embodiment in question is
exemplary only and that modificationé and variations
such as will occur to those possessed of appropriat:e

10 knowledge and skills may be made without departure
from the spirit and scope of the invention as set

forth in the appended claims and equivalents thereof.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A receilver for receiving digital television signals,
transmitted in a plurality of channels, comprising wvideo data
and information data, the receiver comprising: '

a decoder for separating the information data and the
video data and converting the video data on a selected channel
into signals for output to a television; ‘

a store for storing the information data;

a viewer operable control device; and

a processor connected to receive the information data from
the decoder and/or the store, the processor being adapted to
respond to viewer operation of the control device by outputting
selected information data for display on a television in
combination with the wvideo signals, wherein the'processor is
adapted to vary both the selected channel and the selected
information data in response to a viewer operation of the
control device, and to vary only the selected information data

in response to another viewer operation of the control device.

2. A receilver as claimed in claim 1, wherein the information
data 1s carried on each channel and the decoder is operable to
- separate the information data from the video data on the

selected channel.

3. A receiver as claimed in claim 2, wherein the information
data in each channel comprises brief programme scheduling

information for plural channels.

4 . A receiver as claimed in claim 3, wherein the scheduling
information data is carried in each channel at closely spaced

intervals or substantially continuously.
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5. A receiver as claimed in any one of claims 1 to 4, wherein
the decoder and the processor respond to said other viewer ‘
manipulation of the control device by varYing the information
represented by the output signals to correspond to scheduling
information for programmes 1n another channel different from

the selected channel.

6. A receiver as claimed in any one of claims 1 to 5, wherein
the selected information comprises current  scheduling
information for programmes in the selected channel, and the
processor responds to said other manipulation by outputting
signals representing scheduling information at a different time

in the selected channel.

7. A recelver as c¢laimed in any one of claims 1 to 6, wherein
the selected 1information comprises current scheduling
information for programmes in another channel different than
the selected channel, and the processor responds to said other
manipulation by outputting signals representing scheduling

information at a different time in the other channel.

8. A receiver as claimed in any one of claims 1 to 7, wherein
the processor responds to viewer manipulation of the control
device by tuning to a channel containing a programme selected
to be viewed when video data therefore 1s transmitted in the

channel at a scheduled time.

9. A receiver as claimed 1n claim 8, wherein the processor
stores viewing data in such a manner as to enable custom
channel data to be defined, the decoder and the processor being
adapted to operate according to the custom channel data

depending on viewer manipulation of the control device.

10. A receiver as claimed in any one of claims 1 to 9, wherein
the selected information data corresponds to scheduling

information for only one channel.
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11. A receiver as claimed in any one of claims 1 to 10,
wherein the viewer operable control device comprises a remote

control device.
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