| 2 3 DEC 2004 THE STORAGE OF | NTERACTI VE VI DEO PROGRAMM NG The present

I nvention relates to a nethod and system of providing interactive
programming at a receiver station. 5 US-A-3,947,972 disclaoses_the use of a
time synchronized nmulti-track audio tape to store educat |20§aDEC 2004
conversations. One track is enployed to relay educational interrogatories
to a user, and the remai nder of the tracks, sel ect able by a switching
rrechanlsm are us 5 progressed
to io interactive ¥ bl e channel s
are switched in response to user sel ectlons to provide interactive
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descr| bes e use of a conventional cable television system to develop an
interdctive system US-A-4,602, 279 describes the use of a menmory to store
derogr aphi ¢ DWJA-B§94TfQTEUmIoseemhememfsturfre|synctnrbommltmum-traclsaudied to be
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first vid oug e video signal swtched to may be on a
di f f er entrdspoadesst channel, or on the sanme channel nultiplexed with, the
curren{ ly viewed video si gnal However, it has now been identified that

there'is a need for a
US-A-4,264,925 describes the use of a conventional cable television system

to.develop an interactive system. US-A-4,602,279 describes the use of a memory
to store demographic profiles of television viewers. This information is stored to be
recalled later, for example, to provide target specific advertising.

20
Prior art interactive television systems are generally concerned with providing

ope signal (i.e. one video signal) per channel, whether the channel is on cable
television, broadcast television, or a VCR. Because cable and broadcast television
channe! capacity is becoming limited as more and more cable channels are being

»s  utilized for conventional programming, and interactive systems of the type described
require multiple channels, itis desirable to reduce the channel capacity required for
such systems while still providing at least the same ievel of interactivity.

US-A-5,724,091 discloses seamlessly switching between video signals whilst
30 viewing a first video signal, even though the video signal switched to may be on a
different broadcast channel, or on the same channel multiplexed with, the currently
viewed video signal. However, it has now been identified that there is a need for a
less complex method and system for seamlessly switching between digital video
signals, for example, for a low cost digital set top environment.




| ess conpl ex nethod and system for seanl essly sw tching between digital
video signals, for exanple, for a low cost digital set top environment. 35
2 2 3 DEC 2004 Accordingly to a first aspect of the present invention there

is provided a nethod of providing digita? progranmm ng at | ) _
station, where a plurality of video signals are stored on?éL?ﬁgigﬁkl di sc,
the method conprising the steps of: displaying a first video signal; 5
selecting a seggnd eo signal fromthe optical disc; and in
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given theseapdess.ity to switch seam essly ~ between different video signals

retrieved froman optical disc. In an enbodi nent, the optical disc is at a
| ocation renote fromthe receiver 25 station, and the nethod further

conpril8es the d$treferablyttherissti videm gignat sostoreghon thesdpticall de. sai d optical disc
to the receiving station. Alternatively, the optical disc is located at the
receiver station, and the nethod further conprises the step of reading the

(optical disc tdénmreprefeved embedinegt dhe videorsighal8@ré bioregon the oplicatdise
i nventi on 1gheRef Withihta 'cddds FCLAMBIIY the"Rahilb P sWitdh batween the first and
second video signals received from the optical disc.
15
For example, video signals are stored on said optical disc in a digital program
stream, and time gaps are created in each of the stored video signals, the time gaps
representing switch times and providing time for a seamless switch from one video
signal to another.
20

In this manner, a viewer can be given the capability to switch seamlessly
between different video signals retrieved from an optical disc.

In an embodiment, the optical disc is at a location remote from the receiver
25 station, and the method further comprises the step of transmitting video signals
stored on said optical disc to the receiving station.

Alternatively, the optical disc is located at the receiver station, and the method

further comprises the step of reading the opticat disc to retrieve video signals stored
30 thereon.

The present invention also extends to a system for providing digital
programming at a receiver station, the receiver station comprising:
receiving means for receiving video signals and converting the received video
35 signals for display;
selection means for indicating a selected video signal to be disptayed; and



progranmm ng at a receiver station, the receiver station conprising:

recei ving nmeans for receiving video signhals and converting the received
video 35 signals for display; selection _neans for indicating a selected
vi deo signal to be displayed; and 3 2 3 BEC 2004 di spl ay neap gg

di spl aying the selected and converted video signal; wherei Sh Qjm95n1
further conprises an optical player for reading an optical disc on which a

plurality of video signals are stored, the receiver station being arranged
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ital 15 dec ressor, operably connected to the processor,
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compressed, video signals, wherein said display means is operably connected to the
digital decompressor.

The optical disc player may be located remote from the receiver station, and
20 transmission means provided for transmitting video signals read from an optical disc
to said receiving means at the receiver station. That is, the video signals on the
optical disc can be retrieved at a central location, or headend and then transmitted to
a number of viewers.

25 Alternatively, the optical disc is located at the receiver station.

Embodiments of the invention enable live or pre-recorded programs to be
stored on optical discs, such as DVDs, at the time of production or in subsequent
edit editions. The stored live or pre-recorded programs may be played back later.

30 Once the program is stored on one or more DVDs, the DVD may be piayed back at a
central location (such as a cable headend) and the multiple audio, video, Html/web
links, control codes and/or graphics signals incorporated within the program may be
transmitted over appropriate transmission means to any of the receiver stations
disclosed herein. Alternatively, the DVDs with embedded programs may be made

35  available to consumers for home use. The material stored on the DVD may contain
the ACTV control codes such that any type of receiver station having interactive




| i nks, control codes and/or graphics signals incorporated within the program
may be transmtted over appropriate transm ssion neans to any of the
receiver stations disclosed herein. Alternatively, the DVDp legi@”gqﬁgedded
prograns may be made 35 available to confunmers for home use. “TH rial
stored on the DVD may contain the ACTV control codes such that any type of
recei ver station having interactive 4 2 3 DEC 2004 software, for exanple, as
descri bed herein, would be capable of |ocal play back of the programfrom
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slight inperceptible delay, during which the previously obtained video
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tuners. CHéMUItiphéied, BRtbipredsts| deeodés)andSproBesses hetdvwrlideodagnauffias s;

(b) using I? Iaiﬁqe). mam)w' (Ct%e 15 USJ@% a large pbuffer in .an ﬁb?(dl ment
simlar t8lwsiginteractive system losswitehiotheRew Mideosignal VH@!&WE HREART i npr oved
et hogh andistortibs@ppearing I hesT\s vtice, Ne. eburtess\dditeh. conpressed di gi t al
signals in a digital set top, HDTV or personal conputer 20 environnent is

al so described. Wilst the MPEG standard di scusses the use of splice

poi nts, such pDifférentiretiods iccatievethis seamidss swithhing areedescritiadc lOnee from
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ti me basesable hdadend.ti pl e channel encoders, genl ocking video sources, tine
synchroni zing the start of the encode process, and inserting splice points

at the appropriate locations in the GOP. o
An improved method and system for seamless switching between MPEG

compressed digital signals in a digital set top, HDTV or personal computer

20 environment is also described. Whilst the MPEG standard discusses the use of
splice points, such points are difficult to insert in video streams which come from
different sources, which is the typical cable television environment. This is because
streams that have been compressed at separate times may have different clocks
and therefore different timing information. By making some modifications on the

25 encode process for the virtual channel applications, enhancements can be made to
splicing. Such enhancements include locking the time bases of the multiple channel
encoders, genlocking video sources, time synchronizing the start of the encode
process, and inserting splice points at the appropriate locations in the GOP.

30 According to a further aspect of the invention there is provided a method for
preparing a plurality of video signals for seamless switching at subscriber reception
sites, the method comprising the steps of:

receiving and genlocking a piurality of video signals to create time
synchronized video signals;

35 directing the plurality of video signals into one or more video encoders;

inserting splice points into the plurality of video signals;



30 According to a further aspect of the invention there is provided a nethod

for preparing a plurality of video signals for seam ess gptn&gg
subscri ber reception sites, the nmethod conprising the ste%gi ei vi ng

and genlocking a plurality of video signdls to create time synchronized
video signals; 35 directing the plurality of video signals into one or nore
vi deo encoders; inserting splice points into the plurality of video
signals; 2 3 DEC 2004 5 time synchronizing the plurality of video encoders,
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at least one video genlock device, for receiving and genlocking the plurality of
video signals to create time synchronized video signals; '
at least one video encoder, connected to the video genlock device, for
inserting splice points into the plurality of video signals. and for encoding the plurality
20 of video signals to form a digital program stream, wherein the video encoders are
time synchronized;
wherein the digital video signals are encoded to create time gaps in each of
the video signals, the time gaps representing switch times thereby allowing time for a
seamless switch from one video signal to another; and
25 means for preparing the digital program stream for storage on an optical disc.

For example, the system may have, transmission means, operably connected
to an optical disc player, for transmitting the plurality of digital program streams read
from an optical disc onto a subscriber distribution network selected from the group

30  consisting of cable television, broadcast television, and direct broadcast satellite.

Embodiments of the present invention will hereinafter be described, by way of
example, with reference to the accompanying drawings, in which:-

35 FIGURE 1 is a block diagram of an interactive television system.



For exanple, the system may have, transm ssion neans, operably connected to
an optical disc player, for transmtting the plurality of i)gl tal program
streans read froman optical disc onto a subscriber distri tDEﬁ‘ wor k
sel ected fromthe group 30 consisting of écable television, br oadcast

tel evision, and direct broadcast satellite. Enbodi nents of t he present

I nvention vm' Il hereinafter be described, by way of exanple, with reference
to the acconpa% %dravvl ng in which: 35 FIGURE 1 is a block diagram of an
interactive te loek diagras ofn oeractivel#Bvigionssystdrh ire b teoagapm of
an intera temin a two-way transmission configuration;

FI GURE 3 ??h&%%ﬁéﬁ\ﬁ i p'gﬁq%;ﬁ) an arrangenent to achi eve seanless sw tching
bet ween vi deo El@h'ﬁ% 3 & #blogkeliagram af an askngemgntito sthieveigeamliasst er nat i ve
arrangemne wi t chi ng between video signals; FIGJRE 5
s a bl OCEWC}E:H nggsr%t?ég\?\n\?\ @%tsﬁal progranm ng | ocation; Fl GURE 6is a

bl ock i agram %I*@M% %lso%blofybldlwaﬂbﬁh@\slngrﬂﬂ aI? eroatjeeramangemiedtto achieve

progr amni @gaﬁ-g rtc A Iﬁleg@%,z gck diagram of a reception box;
FIGURE8isa dﬁ% am o 1ter I{?;'!’veaudlofrarres FIGURE 9 is a

bl ock di agram Eﬂ %MQE&&N%%‘W showmgt%ﬁ@mtral progEaREMing Ipeations| ock
diagramil | ust ock
di agram il | ust ﬁétslur]:é£ ;Ev)\ﬁézg!dr%(%\j\na hi n \{@é\%\?;g}ﬁe ﬁl" pr Odéﬁrg'e sbthI GURE

12 is a bVl pFOSERAMIBE SHeaABM0di ment for seam ess pi cture in- picture
progr gy swi t chimgURE C?JEEa bﬁadksma%@n%ka% SEBLRIN bd; USt rating swi t ching

\(/jmI ;glrgmnrlfhg!t%é@m g}rc&% progran*m ng; 20 FIGURE 14 is a bl ock

phaliernative augdiedraesil e -adver ti si ng;
FIGURE 15 is aFGURE & ?@é%lbdlddlugﬁdrﬁbf BON\S BryEdRast Staties Bivitehér;om a group of

s gnals to ot h?‘-rlGﬂFglEajlg is a b?oci Jlagram illustrating non-related program switching;
FIGURE 11 is a block diagram illustrating switching within multiple event
15 programming;
FIGURE 12 is a block diagram of an embodiment for seamless picture-in-
picture program switching;
FIGURE 13 is a block diagram illustrating switching within multiple
commerce/shopping programming;
20 FIGURE 14 is a block diagram illustrating digital program insertion —
addressable advertising;
FIGURE 15 is a block diagram illustrating seamless switching from a group of
signals to other signals at a server;
FIGURE 16a and 16b are block diagrams of an alternative two-tuner
25  arrangement;
FIGURE 17 is a block diagram of an alternative two-tuner arrangement;
FIGURE 18 is a block diagram of an embodiment for storing live or pre-
recorded programs on DVD; and -
FIGURE 19 shows a block diagram of a receiver station incorporating a DVD
30 player.

In the interactive television system described, a plurality of viewers are
simultaneously provided with a plurality of different program information message
signals. A plurality of video signals 1 are provided. Video signals 1 may be, for

35 example, various field and/or audio synchronized camera angles of a sporting event,
or a game show having a content and host acting responsively to user selections.




FI GURE 16a and 16b are bl ock diagrans of an alternative two-tuner 2s
arrangenent; FIGURE 17 is a block diagramof an alternati vez b\/\ﬁ-éuner
arrangenent; FIGURE 18 is a bl ock diagram of an embodi nent E 104 ng live
or pre- recorded prograns on DVD, and FIGURE 19 shows a bl ock di agram of a
receiver station incorporating a DVD 30 player. In the interactive

tel evision systemdescribed, a plurality of viewers are si rrul taneousl y
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sent, gl | %wnafgg@,eglfgﬂﬁhgs to be sent over a single transm ssion channel.
For exanple, a single frame of digitized NTSC

Digital conversion results in very large amounts of data. 1t may therefore be
desirable to reduce the amount of data to be sent, allowing more signais to be sent
over a single transmission channel. For example, a single frame of digitized NTSC

20  video represents over 350 Kbytes of data. Therefore, two hours of standard video is
about 80 Gbytes. Since there are 30 frames/sec in such video, the data transfer rate
is 22Mbytes/sec. This large amount of data is preferably. reduced by digital
compression.

25 Thus, in order to reduce data transfer requirements, the various digital video
signals are preferably compressed before transmission. The video may be
compressed by any required compression algorithm. The fwo most common types

- of currently known compression algorithm are “processor intensive” and “memory
intensive”.

The processor intensive approach performs compression by eliminating non-
changing aspects of a picture from the processing in the frame-to-frame transfer of
information, and through other manipulations of picture information involving
mathematical computations which determine the degree to which a given motion in a

35  picture is perceptible to the human eye. This approach depends on high-speed
processing power at the transmission point.




20 video represents over 350 Kbytes of data. Therefore, two hours of
standard video is about 80 Goytes. Since there are 30 frames/sec in such
video, the data transfer rate is 22Miytes/sec. This |arge Ué f data is
preferably. reduced by digital conpression. 25 Thus, in or@glr) E Z%ﬂ uce
data transfer requirenents, the various digital video signals are
preferably conpressed before transm ssion. The video may be conpressed by
any required conpression algorithm The two nost common types ,,of currently
known conpression algorithmare "processor intensive" and "nenory
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Data compressors 3 receive the digital data from the A/D converters 2 and
reduce the data for each video signal which is to be transmitted. The data
compressors 3 may be of any appropriate type, and, for example, may be
20 conventional data compressors for compressing video images by the known
techniques described above. Compression of the various video signals may be
done with fewer data compressors 3 than one compressor per video signal. in a
conventional analog NTSC system, by way of example, it is customary to transmit
one video signal per 6 MHZ channel. By digitising the video signal, it is possible to
25 send a data stream containing more than one video signal in one channel.
Compressing the digitized signals, allows even more video signals to be transmitted
over a single transmission channel. The number of signals which may be sent over
a single channel is gererally reiated to: a) the type of video being sent; b) the video
compression scheme in use; ¢) the processor used and the memory power; and d)
30 the bandwidth of the transmission channel.

Compression techniques exploit the fact that in moving images there is very
little change from frame-to-frame. Editing out the redundancies between frames and
coding just the changes allows much higher compression rates. The type of video

35 which normally contains a great deal of high-speed movement, such as occurs at
living sporting events, will, therefore, have the lowest compression rates. Movies, on



conpressors 3 may be of any appropriate type, and, for exanple, may be 20
conventional data conpressors for conpressing video inagig bﬁ &3& known

t echni ques described above. Conpression of the various vi 30 E B may be
done with fewer data conpressors 3 than one conpressor per video signal. In
a conventional anal og NTSC system by way of exanple, it is customary to
transmt one video signal per 6 MHZ channel. By digitising the video
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a reduced numher of transm ssion data streans for transnrssion.
exanmpl e, iFIYESNTSC channel s are 10 avail abl e, and each channel is capable
of tragsmtting either 4 digitized, conpressed slow noving video signals

Sporis). then A0 A RBINSNPeETORBFRTEREEY GoBBSeIEaLed THMTSS | o
pr edet er mghashnehatayotortainmdata steedrh ©f sephsite digitallyebirpiéssedd Non-interactive
transmtt %’%ﬁes.s ' ﬁ‘llig frequency, the data stream would contain video signals
representing a number of movies. However, the video signals, unlike those of an
20 interactive program, are not related in time and content. The frequency
corresponding to a second channel might contain a digital data stream of an
interactive sports program, consisting of two multiplexed compressed high-speed
video signals that are preferably related in time and content. The frequency
corresponding to a third channel might contain a digital data stream of an interactive
25 movie consisting of four multiplexed compressed video signals which are related in
time and content. The frequency corresponding to a fourth channel might contain an
analog NTSC signal relating to local programming. Therefore, four NTSC channels
@ may contain a channel of multiplexed movies, =n interactive sports program, an
interactive movie, and local programming.
30
Multiplexer 4 receives the incoming compressed, digitized video signals and
in a predetermined manner, in conjunction with transmitter 5, muitiplexes the desired
video signal onto the desired channels, and transmits these signals. In the
embodiments described, the transmission is over NTSC channels, and certain NTSC
35 channels may contain only one video or other signal, in analog or digital form.




15 As an exanple, the broadcast frequency corresponding to a first NISC
channel may contain a data stream of separate digitally conpressed
non-interactive novies. On this frequengy, the data streaZnﬂv@ECcQﬂgpnt ain
video signals representing a nunber of novies. However, the video signals,
unli ke those of an 20 interactive program are not rel ated in time and
content. The frequency corresponding to a second channel m ght contain a
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In one embodiment, the digital transmission signal is transmitted using a cable

20 television system. Receiver 7 receives various NTSC channels, some or all
containing multiplexed or non-multiplexed digital video signals. Ordinarily, more than
one channel will be transmitted by transmitter 5 and received by receiver 7 as in an
ordinary cable television system. However, each of the different channels may have
a data stream containing several digitized video signals thereon. Therefore, receiver

25 7 preferably operates in conjunction with a signat selector 8 to select a particular
NTSC channel for playback, then to select a particular video signal from the data
stream’s multiplexed signal, and finally to uncompress or expand the compressed
video signal, if necessary, for piayback by way of monitor 10. s

30 A multiple choice controller 9 operates to control the receiver 7 and the signal
selector 8 to select a particular video signal for playback. In practice, a user need
not know that multiple signals per channel are in use. If, for example, 68 channels
with 4 signals-per-channel were in use, controller 9, in conjunction with receiver 7
and signal selector 8 might be programmed to represent these channels to the user

35 aschannels 12 to 72. The monitor 10 may be, for example, a television set. The
signal selector 8 preferably includes a demultiplexer for selecting a particular video
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34, for exsigmaieeledtor 8) ghplapasdeparate dhanmeldisplays for theaiser which, when the
20  viewer makes choices on the multiple choice controller, a seamless switch occurs
therebetween. Each video signal of this interactive program may include a label
which reads, for example, “Full-Screen Action — Press A: Close-up Action — Press
B: Replay — Press C: Statistics — Press D."

25 If more signals were needed for an interactive program than were mappable
to a data stream on a single channel, signal selector 8 in conjunction with receiver 7
may be programmed to switch between the varicus video signals 1 as well as the
various broadcast channels to provide the necessary level of interactivity. However,
preferably all the various video signals associated with a particular interactive

30 program are multiplexed onto a single channel.

Additionally, the signal selector 8 may store information relating to current and
previous user responses. For example, the personal profile of the viewer or previous
response patterns of the viewer may be stored in memory. This information may be

35 used in conjunction with commands transmitted within the video signals, for
example, as discussed in US Patent No. 4,602,279. The stored personal profile
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(signal D) may contain statistical information. These four video signals

(A-D) may. r_.exanmpl e, be | tiplexed as follows: video signals A and B t5 |
mul ti pl ex'Eﬁfﬁrﬁt@"a%f%ceé%ﬂgﬁqm@H?rﬂm Be useddaiitch ateragtively: batween

si gnal s Ciatacstraamsibhiplideesignalsavieia iy RRMGIRASIHdns8 drdtn tﬁébrkér.char‘“e'
35. Alternatively, all four video signal's (A-D) could be nultiplexed into

one data streamcarried on one frequency channel. These four signals my,
however , bﬁ rraﬁllaedmlﬂﬁpleﬂedj }irﬂéf?ﬂtive,pr@gramnzhﬂih}%e ﬁﬁhﬁ?ﬁ@dzcgver_té)siﬁ Y ES
separat e ne | spd ays_ for e user whi n e vi ewel' makes
choi czsts Ofgl?ﬂp%lﬁqq,bd (Zé/%rﬁgi' d8 tE@rﬁrF's?‘ij'gﬁniamé'E{é% ¢haice \‘RPNEﬁ'FchQ:lﬁ s

It hgr Iebe\t/vh wproyraifneed tof shaibcrsbew\ﬂél emﬂwgt\i‘é}rbgsrﬁigﬂaiibh}tﬁe Bfﬁ% filepRone lsd.Uffe a
abe I or exa e +JFull-Screen_Action.- Press A ose-up
nctson - SGAE0EA Grancdls YR Bafited, Fwaiay Congirao s usoRes discboip: o
si gnal s wbelewieeded for an interactive programthan were mappable to a
data streamon a single channel, signal selector 8 in conjunction with

receiver 7 my be programred to switch between the various video signals 1
as welld as theEmbodimestsofthddasnticimamaybe usedin@n eduddtionakembodimpentevel

assoct at crohPkapd, BB Earion RidHl £6 Sty BnpdchrontBahamin A PRI R one o o
singl e chegpreducibtadinfororationysegnhentsi gact obwhishtcom@isesya complete miessagei on
Tt | 09 FaBHUGBI b i releR Rty F rdFORORYE e £8cTAPI: vilHs oifaf 00!

profile of "the Vviewe previous 1 espons NS0 e Vi ener
st or ed i nbywignal selecter 8 résponsiviedo arugerseled®naremuiltiple shpigemantioliar 9h

03 Pt G o e Sotisttehstdfetts g yBES el Sy dstaes Rpig Rnbiragory ' ¢
i nf or mat | GCSAGEP MIH FesPCadMdtPIRhaize (SPENSES.JRERPRISIYRIMASS8gRTLl v
bet ween qﬁbﬁngﬁrﬂgﬁnﬁﬁﬁ%&! deSombRiatibhs thér@gpt any additional response

fromthe user. exed Interactive programnmay be transmitted over
a single 5 telephone line, if desired. In this enbodinent, nultiple choice

control l'er 9 i The various information segments in the various data streams preferably

20 relate in real-time and content so that an interactive conversation may occur as the
video signals are displayed and the user responds to the various interrogatories
contained in the video signals. As a user answers a particular interrogatory with a
multiple choice response, the information in the video signal associated with the
particular selection is displayed by the signal selector 8. The various interrogatories,

25 responsive messages, and informational messages may generally be contained in
any one, more than one or all of the various video signals.

~ The use of a data stream containing multiple video signals per broadcast
channel may be used for many types of interactive programs, such as those

30 described in the US patents referred to above. Other interactive programs may also
be developed.

A stand-alone system which has no need of transmission means may
alternatively be provided. In this embodiment, the digitized video signals that make
35 up an interactive program are stored in local storage means such as video tape,
video disk, memory (e.9. RAM, ROM, EPROM, etc) or in a computer. Preferably, the
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selections may be relayed by relay box 17 to the switching station by any
conventional means, such as two-way cable television, telephone, or FM
transmission. Switching station 14 receives the multiple choice selection of the user
and routes the desired signal to transmitter 5 which transmits the desired video
signal down the appropriate cable channel for the particular user. If desired,
transmitter 5 may also transfer programming on the cable television channels which
is not being used for interactive programming. Alternatively, switching station 14
may include multiplexing equipment as previously described, and thus operate |
multiple interactive or noninteractive programs over a single television channel. ‘

For example, if it were desired to implement the interactive football game
program as previously described, a single NTSC cable channel may be allocated for
the program. However, in this instance, the video signals would be present at the
transmitting end. In response to a signal from the controller 9, a signal is sent by
relay box 17 to the cable TV switching station which routes the desired video signal
to the requesting viewer. Such a system requires very fast switching equipment, but
can be implemented using digital imagery.




then be connected to a television set. Alternatively, the circuitry in dar d
Figures 3 to 5 5 may be inplemented on a board and insertgd into a standar
personal conputer (PC). A separate procsgsor on the int e&a?ctﬂEBeZﬁﬂi,ard S
not necessary for this configuration since the standard PC processor
performs the functions of the processor 108 shown in Figures 3 to 5. 10 As
shown in Figure 2, the interactive television systemnmay be operated in a
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20 to select a desired signal, a slight imperceptible delay may be effectuated if desired.
This delay allows the uncompression or expansion algorithm a short period of time to
adjust to the rapid change from one video signal to another which ordinarily causes a

degradation in the efficiency of the algorithm causing video glitches to appear on the
screen display.

25

Figures 3, 4, 7, 16 and 17 show embodiments of a receiving station arranged
to enable seamless flicker-free transparent switching between digital video signals
s on the same channel or different channels. The receiving stations illustrated may be
connected to any transmission media or simply connected to the output of any
30 stand-alone storage means for the digitized muitiplexed interactive program. As
indicated in Figure 1, for example, the receiving station may be incorporated in an
interactive program box 11, which connects to a television or other display monitor,
and comprises the receiver 7 and the signal selector 8. Alternatively, the required
functionality of the receiver 7, the signal selector 8 and the monitor may be
35 combined in a personal computer. For example, to provide this capability, an RF
demodulator board, a digital demultiplexer, decompressor(s), frame buffer(s),'and



Alternatively, it may be desirable to transmt the interactive sporting
event over a single telephone Iine. Wien the user enters a selection on
controller 9, a signal is sent via the telephone line to t tyal
swi t ching station which routes the desif®d signal of the iageﬁ@gtiﬁﬁ
program over the user's telephone line so that a s single |ink handl es both
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memory 120. For example, the memory, which is preferably RAM/ROM 120, may
store commands provided within the video signals as described in US Patent No.
20 4,602,279. The user interface 130 may be an infrared, wireless, or wired receiver
that receives information from multiple choice control unit 9.

The RF demodulator 102 is part of the receiver 7, and demodulates data from

the broadcast channel directed by the microprocessor 108. After the data stream is

25 demodulated, it passes through a forward error correction circuit 104 into the digital
demultiplexer 106. The demultiplexer 106 is controlled by the microprocessor 108 to
provide specific video, audio and data signals out of a number of video, audio and
data signals lccated within the data stream and to steer the specific signals to the
appropriate device for use within the system. In order to seamlessly splice from one

30 video stream to the other it is preferred to perform the switch in the digitally
compressed domain thereby eliminating the need to decode two video, audio and
data streams at the same time.

When the compressed digital video is sent to the video decode function, it is
35 first stored in a buffer 160 until there is enough information buffered to ensure
continuous playback of the video stream. Because of the compressed nature of the




functionality of the receiver 7, the signal selector 8 and the nonitor may
be 35 conbined in a personal conputer. For exanple, to provide this
capability, an RF denodul ator board, a digital denultlplexqu % 0
deconpressor(s), frane buffer(s), and 151® 3 DEC 2004 sync conpon %é@ %ay
be added to a personal conputer. These itens, and any other conponents,
may be connected to the PC processor and storage elenents as shown in
Figures 3,. 4, 7, 16 and 17. In this case, the user may nake sel ections via
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the display.
20
Figure 4 shows an alternate, dual tuner embodiment of a receiving station 11
providing seamless switching between separate video signals. In this embodiment,
the microprocessor 108 controls the selection of the RF channel that is demodulated
by RF demodulators 102A, and 102B. The demodulated data streams enter the
25 forward error correctors 104A. 104B. At the output of the forward error correctors,

the data streams are transmitted to the input of the digital demultiplexers 106A,
106B.

-

As with the RF demodulators 102A, 102B, the digital demultiplexers 106A,

30 106B are controiled by the microprocessor 108. This configuration allows the
microprocessor 108 to independently select two different individual time-multiplexed
video signals on different channels and data streams. If all the video signais of an
interactive program were contained on a single channel or data stream, it would only
be necessary to have a single RF demodulator, forward error corrector, and digital

35 demultiplexer serially connected and feeding into the two digital video buffers.
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GOP's that end with B frames are considered open. GOP's that end with P
20 frames are considered closed. It is presently preferred to use closed GOP's with the
ilustrated embodiments to ensure that there are no motion vectors pointing to
frames that are outside of the current GOP.

MPEG also reorders the video frames from their original display order during
25 the encode process in order to code the video more efficiently. This reorder must be
undone in the decoder in order for the video to present property.

FlzameOrder 12345 67 8 9 10 11 12 13 14 15 16 17 18 19 20
30 Frame Type IB BPBBPBB®P I BB PB BP BB P
Typical

Frame Recorder 1423 75 6 108 9 11 14 12 13 17 15 16 20 18 19

35 Transmission
Order

Frame Type IPBBPBBPBOB | PB B P BB P B B
GOP1 GOP2




25 forward error correctors 104A. 104B. At the output of the forward error
correctors, the data streans are transmtted to the inp%% b &he digital
dermul ti pl exers 106A, 106B. As with the RF denodul ators X §A E t he
digital derultiplexers 106A, 30 106B ar® controlled by the m croprocessor
108. This configuration allows the m croprocessor 108 to independently
select two different individual tine mul tiplexed video signals on different
channel s and q§ta streans. all the video signals of an interactive
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The encoding process may be performed at a central location, as illustrated in
Figure 5. As seen in Figure 5, a pluratity of video signats 300 are shown which may
20 comprise live or prerecorded video streams. The video signals may originate from
cameras for live video, video servers, video tape decks, DVD, satellite feed, etc.
The video signals may be in MPEG format, HDTV, PAL, etc. A plurality of audio
signals 308 may originate from CD, tape, microphones, etc.

25 The data codes, shown emanating from a data code computer 316 in Figure
5, are the interactive commands for interactive processing which may be used by a
set top converter as described above. Preferably, the data codes are part of an
interactive scripting language, such as the ACTV scripting language, originatingin
the coding computer 316. The data codes are also forwarded to the encoder 312.

30 These data codes facilitate the multiple interactive programming options at the
reception units. In this embodiment, a data channel is provided for enabling a
synchronous switch between a first video stream and a second video stream. This
data channel comprises the codes which link together the different program
elements and information segments on the different video signals.

35




(

MPEG al so reorders the video frames fromtheir original

25 the encode process in order to code the video nore effi eﬁkcz Thi s
p

reorder nust be undone in the decoder in order for the VI
Frane Order 1 234567 8 9Y0 11 12 13 14 15 16 17 18 19 20 30
Frame Type | BBPBBPBBPI BBPBBPBBP Typical Frane Recorder

properly.

(8% cnt

42 37561089 11 14 12 13 17 15 16 20 18 19 35 Transni ssion Order
Frame Type | PBBPB BBl PBBPBBPBB GOP1 GOP2 18 2 3 DEC
2004 Spiices oU&%:P"-H@'ItVWé vm Hgnals 308 areganienkedrs avideoigediok gavics 304 t he

f |
the. ﬁog‘f’é’?@@ﬁ%‘r}“déédhémﬁ Yoy, | ThePfinel syfithedritzly Wik SREHAIPBES heesel™ "'
accur at el e thenddeeaadiaudio gaspden3 1 At Isrrt@ctpretercﬁd‘ er@bodlnnemtheommubla i s
I 5 ooy RS 4 oo 6O MR 19,

multiplicit
a cl osed
descri bed
swi t chi ng

of swtchin \%Iortunl I es ecaus

atthe; remate sites heunt@éacawﬁaamhpahm altemref@rabmfasﬂitamdtw
sﬂ’ﬂfh‘f@m&ﬁfft%r&o?%ﬂh%%t th%"h%e i en{‘@ﬁ@dﬁé vnd%%&f?rﬁé%n\ﬂ'éjﬁgemfc

at ception units nma

display order during

1

frane,

encodi ng ﬁ\*@'@éﬁ?ﬂ“eﬁg h&(ﬁ@l"ﬁ %@Y"&BW*M&@Q?V@WQ‘&H wgthe§ynwfr@e bet ween

digital v
pr ogr anms
Seamnl ess
produge v
sinmplify

- may be- pe

in Flgure

From - canBFad SanBIGBpEeL it Nymhen WL is nolnatsSsapaodiia Bjevel of "' ©

satellite
15

20

25

30

35

MIRG-Z 406@T SpetifBativis. t hey represent independent television

or different reI at ed S|gnals wi thin one interactive program
switching is defined as video 15 stream swi tching that does not
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atewdcydbrall program types, it is achievable in this manner. This provides content
producers with the ability to plan video switch occurrences on a frame boundary
within the resolution of the Group of Pictures (GOP). SMPTE time code or Vertical
Time Code (VTC) information can be used to synchronize the encoders 312.
Additionally, a splice can be placed accurately at any frame by utilizing the variable
length GOP. Upon command from an extemnal controlling device such as the ACTV
command code computer 316, the encoder 312 may be directed to insert a splice at
a frame number. Making encoder modifications at the headend ensures more
effective seamless switching at the set top converters.

As shown in Figure 5, multiple video signals 300, data codes 316 and audio
signals 308 are input into the encoder 312. In an embodiment, four video channels
are input into the encoder 312. However, more or less video streams may be input
based on the content that is to be delivered. In the current environment, practical
limitations for the number of videos are based on picture quality. Ultimately,
however, there will be no limit to the number of videos and audios that can be
contained within a single channel. Further, all current limitations can be removed
through the use of an alternate embodiment utilizing a two tuner implementation.

Preferably, the encoder 312 uses a standard MEPG-2 compression format.
However, MPEG-4 and MPEG-7 as well as other compression formats, such as
wavletts and fractles could be utilized for compression. These techniques are
compatible with the existing ATSC and DVB standards for digital video systems.
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Therefore, no motion vectors to the next GOP are present. If motion vectors cross

from one GOP to the next GOP, artifacts are created which may be visible when the
20 screen is switched. Thus, a closed GOP structure is generally necessary for

compliance with MPEG syntax and to ensure the absence of visible artifacts after
execution of the splice.

The GOP length is programmable and can be within 1 to infinite frames of
25 video. Itis preferred, however, that the GOP comprise 10-15 video frames.
Referring to Figure 6, four video signals are shown. It is desired that a seamless
switch be made from any video signal to any other video signal.

As shown in Figure 6, seamless video switching occurs on a GOP video-

30 frame boundary. For pre-recorded material, splice points need to be identified for
switch points. For programming where “free” channel selection is required (e.g.
sports), all GOP boundaries are encoded as slice points. While the switch must
appear seamless, it need not occur immediately. For example, a command or key
input requires a finite time for processing. Therefore, a video switch may be delayed

35 byupto 1.5 GOP's.
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is facilitated through the provision of splice points. The splice points
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t he headend, and cormands fromthe program source. Wth respect to creation
of the.video sphi oi.nt 336, the vrde coder I nser.ts | Qi n s at
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output in DS3, Digital High Speed Expansion Interface (DHEI) or any other format.

The data type is not important, it is just data. The encode process then outputs a

digital data stream at the appropriate bit rate for the target channel.

20
The modulator 320 may utilize one of several different possible modulation
schemes. Preferably, 64-QAM is chosen as the modulation scheme. If so, the data
rate at the output of the modulator 320 is around 29.26 Mbps. However, any of the
following modulation schemes, with respective approximate data rates, or any other
25 appropriate modulation scheme (such as FSK, n-PSK, etc) may be used.

Modulation Scheme Rate
64-QAM 29.96 Mbps
256-QAM 40 Mbps

8 VSB 19.3 Mbps
64 QAM PAL 42 Mbps
256 QAM PAL 56 Mbps

Separate NTSC channels are then combined in a conventional combiner,
preferably using frequency modulation. Thus, seamless switching at the set top



pararreters set within the MPEG schene. Preferably, the GOP is encoded as a
"cl osed" GOP structure, which neans that the GOP concl udes 2o BE(IPQ[]Mame
Therefore, no notion vectors to the next GOP are present. |If notion vectors
cross fromone GOP to the next GOP, art3facts are created which may be
vi si bl e when the 20 screen is switched. Thus, a closed GOP structure is
general ly necessary for conpliance with MPEG syntax and to ensure the
absence of visible artifacts after execution of the splice. The GOP | ength
i s progr atoredgriersodn cgsubiom ode sighat to amdther withinremeeNTSC ci2hneldefromt i s
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switch may be delayed 35 by up to 1.5 GOP's. 21 2 3 DEC 2004 As shown in
Figure 6, splices take advantage of the non real tipe nature of MPEG data
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[Lhrough t Remofeé) la%fb%Srbfl‘\%rftﬂarn%FmWﬁiedﬁé the next GOP is through the

(channel . By encoding at a |lower bit rate than the channel capacity, sone
extra time is created at the end of the GOP in order to switch. In this

Ry Ei\é\?aNsPF?egq Lﬁghmgglzdﬁs agreggﬁodumem@abeeae tﬁmgghguzm gmnummle mgmar:est
Fi our 3. rectivet 4R UTRITBEhANETCHde e ANt A naY Brcd B pand fungly 'S, "
encoded Ugh@gatdof AGRllite digttibutidit a PaeeOW bandrtueer foo staridane P EGoigrals, amy
appropri attvevo%lf'dr}lgreetr&?\%(rjsl for ssecarr]nel‘gs?s'ly switching between different signals located in
different frequency channels, as explained below. In the case of MPEG signals, the
tuner 344 tunes to the particular NTSC channel indicated from command by the host
20 processor 360. The host processor 360 is preferably a Motorola 68331 processor,

but may be any appropriate processor including PowerPC, Intel Pentium, etc.

The signal is then forwarded to the demodulator 364. The demodulator 364

demoduiates the combined signal, strips off the FEC and forwards the digital signals

25 to the video and audio decoder 372. At the digital decoder 372, the signals are
separated and decompressed. The decoder 372 strips off the program identification
number (PID), and routes these PIDS to the appropriate decoder, whether video,
data, audio or graphics. The audio is preferably forwarded to the Dolby digital
processing !C 380. The selected video and audio is then decoded, as explained

30 below, and the video is sent to the video digital-to-analog (D/A) converter 388 which
prepares the selected video for display.

A phase lock loop (PLL) recovers the encode clock, which was encoded in the
PCR portion of the MPEG adaptation field. Preferably, a ROM holds the operating
35 system for the reception unit 342 and is backed up with Flash-ROM to allow for
downloadable code. Further, there are memory devices connected to the decoders




15 Al of the various video, audio and data signals are digitized and
conbined in the encoder 312, in Figure 5. Preferably, the_,conpressed and
encoded signal is output in DS3, Digital H gh Speed Expan2i3orﬂECnPﬂmf ace
(DHElI) or any other format. The data tygé is not inportant, it is just
data. The encode process then outputs a digital data streamat the
appropriate bit rate for the target channel. 20 The nodul at or 320 may
utilize oneg of several different possible nodulation schenes. Preferably,
64- QAM i s 3/Ro38A angl graphiechip 37Bowhinthaneeusedf tosstorel grapHsveriays, far t he

out put of d | S¢ar0 .26 S, . ver, any of the,
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ot her 2s A9pvelatiememandssRAMWRON onflgstRDMSs FSK, n-PSK, etc) may be
used. Modul ati on Schene Rate 64- QAM 29. 96 Mops 256- QAM 40 Mops 8 VSB 19. 3

Mops 64 QAM PAL 42 Mops 256 QAM PAL 56 Mops Separate NTSC channels are
then cénbi ned iAnbackahanest enceder andonodulaton368 anegiriegentsion gehdiaguiataback

modul ati o ] ' : : 0 .
Conver ter o> o HESdBRATSTER Sth i Arnbise REsplp b e ehckintitne, o
from one SRieStioB deraPgraphin datacior kargetashadivastising puibasass gathebshamscores,
summary, sga@nl ess switching at the decoder is facilitated at the encoder 5

312 by time synchronizing the signals, time |ocking the encoders and
creating a tinme gap 340 to each of the digital video streans (which

represgnts the g r A capacity)
to GOPs, defvh_rtlgg’i@?b&?ﬁ%@?%ﬁ@@&ﬁgiémgﬁg %@%&%ﬂrﬂ@?ﬁ%y% t he
signal s c&ownloaded tadhe it Sheseyapplicationsmay centralitee yaitand redefiae the ess,
land 1'i ne fuRétadiapof thel urdRYwithii the %Bﬁét?élhts?%ﬂhé%’?&%@' SGCIF ¥SARAM cdrbé he
ipreferred enbodinent, the signals ar? distributed to renote sites via cable
or ot her tJuitegxtensive. lngl(glpg'ggg control of the front-panel dispiay, the on-screen display, all
input and output ports, the MPEG Decoder, the RF tuner, graphics chip and the

15 mapping of the IR remote functions.

Preferably, the interactive programming technology, including providing for

multiple camera angles, individualized advertising, etc., is implemented as a
software application within the reception unit 342. Such technology is preferably

20 located within the memory 352 of the reception unit. The interactive technology,
however, may alternatively be located in any type of memory device including RAM,
EPROM, EEPROM, PROM, etc. As such, the software shall have access and
control over the hardware elements of the device. Preferably, no additional
hardware is required for full use of the interactive programming technology within the

25 reception unit 342 to achieve the performance described.

Any type of control device 348 may be used with the reception unit 342.
Preferably, the control device 348 operates remotely and may be an infrared (IR)

device having four or more option buttons and incorporating their associated IR
30 codes.

Seamless video switching at the reception unit 342 is described below. The
reception unit 342 shown in Figure 7 preferably is capable of real-time MPEG-2,
MPEG-4 or MPEG-7 decoding. The reception unit 342 monitors user interactions

35 and information transmitted from the program source and seamlessly switches video
and audio streams as appropriate.




Figure 7 shows an enbodi nent of a reception unit 342 at which the signal is
Is received via a tuner nechani sm 344. The tuner 344 may Eﬁ a W de band
tuner, in the case of satellite distribution, a narrow ba nﬁﬁnéﬂﬂﬁfor
standard MPEG signals, or two or nore tehers for seanm essly sw tching
between different signals located in different frequency channels, as
expl ai ned below. In the case of MPEG signals, the tuner 344 tunes to the
particul ar NTSC channel indicated from command by the host 20 processor 360.
The host processor 360 is preferably a Motorola 68331 processor, but may be
any appropri at Intel Pentium etc. The signal
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audio is then decoded, as explained 30 bel ow, and the video |rs] senlt t? Ejhe
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menor y - as Myatbr@lloyed-atibr-iitisl omsed of decodiagte fill aipdbd duffen avitholdirameaind3 68
are presepthdrifatgendi ng data back to the headend. Such data may conprise

personal profile information, interactive selections, denographic data for
t arget®d advertising purposes, game show scores, etc. 10 Further, the

reception unit A#é2 bRfeAhG SthBQWISREd VI tih?@ﬁqrpvnaﬁ'l('#& %‘éps%‘?‘é@'l\%ﬁﬁj to
the unit. Thege agé)l I cattons may control™the unit and redefine the
decode process, which preferably utilizes a variable length decode (VLD).
Generally, the variable length decode converts the run-iength encoded datastream
and converts it into its longer bitstream format. The bitstream is decoded into its
20 constituent parts i.e. motion vectors, dct coefficients and the like so that the video
can be reconstructed. Subsequently, the datastream is converted into frequency
domain information using an inverse Discrete Code Transform DCT filter. If the

frames are intercoded, the pixel data is generated and stored in a buffer.

{ 25 Referring to Figure 7, the seamless switch from one to another MPEG video

stream is explained. Switches will occur on video splice points, as shown in Figure
6. When the demux/decoder 372 in Figure 7 sees the splice point, it switches to the
selected video signal which is sent to the buffer. Thus, prior to the switch, the first
video signal frames are still being buffered. The next signal PID is loaded into the

30 decoder 372 from the host processor 360. In order to accomplish a switch to one of
the four video streams, the video decoder 372, shown in Figure 7, must identify the
P1D number of the new video stream. Further, it is preferred that each incoming
video and audio stream shall have its own PID, known to the interactive application
stored in memory at the set top converter 342, in order to facilitate seamless

35 switching among the independent video and audio streams. It must then call the
routine that performs the switch. This next PID, identifying the next selected video




functionality of the units within the constraints of the hardware. Such
control can be quite extensive, including control of the front-panel

di spl ay, the on-screen display, all input and out put FKNZQ,DEO EG
Decoder, the RF tuner, graphics chip and?the 15 mapping of the I'Rrenote
functions. Preferably, the interactive progranmm ng technol ogy, including
providing for multiple canera angles, individualized advertising, etc., is
i mpl ement ed gﬁ software application within the reception unit 342. Such
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As with the video streams, preferably four AC-3 audio streams, each of which

is identified by a unique PID, exist per service. PID numbers are obtained from the
20 MPEG-2 transport table such as Sl, PG, and PM at the invocation of the interactive

service. One of these PiDs is selected as the default audio channel and is selected

upon acquisition of a service. The remaining three channels are optional and are

selected by the control program based on control messages and/or user input.

While audio channels normally switch with the associated video channel, they may
25  also be switched independently.

Preferably, switching occurs on frame boundaries, as shown in the digital
frame representation 392 of four audio streams of Figure 8. When switching from
one channel to another, one frame may be dropped (in this case, frame 5), and the

30 audio resumes with frame 6 of the new channel. The audio decoder 380 is capable
of audio switching by provision of the insert of the audio splice points at the encoder
312, shown in Figure 5. Preferably, the encoder 312 inserts an appropriate value in
the splice countdown slot of the adaptation field of the current audio frame.




380, The selected video is buffered in a standard video buffer and then

out put for decoding. The physical buffer size is defi ne213bBEFI“@UVPEG
standard. Enough tinme nust be allowed at the initial onset o ecoding to

fill up the buffer with 1-frame and othéf data. 15 After buffering, the

sel ected vi deo goes through various steps of an MPEG decode process, which
preferably utilizes a variable | ength decode (VLD). Cenerally, the variable
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DCT filter. If the franmes are intercoded, the pixel data is generated and

stored in a buffer. 25 Referring to Figure 7, the seanl ess switch fromone
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3 DEC 2004emaimder, ofithg packéaised on user selection, or by way of the
i nteragtive control codes, or both. Once the next PIDis |oaded, the

decoder 372 begins to look for the selected video stream and, because of
the gap 340 cr ektteedoinmarius, @k ddentifieddn {1 pACTVt Oeding eanganags,/2dutatiorsd way s

find the | ' e Vi deo. ce the splice point
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Command Extensions, Version 2.0, are formed by stringing together two to six byte
long commands. The command data is presented to the encoder’s ISO interface
20 and packet stuffed to ensure timely transmittal of the command data.

The control program is preferably stored in RAM 352. The processor 360
receives instructions from the control program. Further, key inputs such as user
responses, personal profile information as well as control messages are used by the

25 processor 360 in making switching decisions.

Preferably, the control program operates in five modes as determined by the
received interactive command messages.” The five modes are as follows:

30 » Switch Audic and/or Video Based on User Input
o Switch Audio based on User Input and stored data
e Switch Audio and/or Video based on User Input and stored data
 Switch Audio and/or Video based on Control Messages

e Switch Audio and/or Video based on Control Messages and stored
35 previous input.




video signal is identified by the decoder 372, the second conpressed vi deo
signal begins to load into the buffer as the first video signal continues
to play out. The new video signal is selected based on eiZ&eﬂE(F'?@QI,

sel ection or based on an interactive copirol code. 10 r The spli poi nt
counter and a.splice point flag are placed in the adaptation- - field of the
MPEG vi deo streans. The splice point counter indicates the nunber of video
packets prior to the splice point. The splice point flag indicates that the

splice count Multislesedded maytl%u?%%cf?%hﬁ@ﬁggesiﬁiﬁgg@g@é72 determ nes the

splice point, it 15 can begin ext  vi ¥am and conti nue
deconpressing the signal as if it were one MPEG stream As with the video
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and th & isumes with frame 6 of the new channel. The audi o decoder
380 is capable -of -audio switching by provision of the insert of the audi-o
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adaptation field. The choice made by the user is stored in a RAM register. Any time
a choice is made by the user, the key code and the previously stored choices are
reviewed by the control program to determine the next audio channel.

20

The third mode identified above, switch audio/video channels based on user
and previous choices, displays an initial audio/video channel. When commanded by
the command message stream, text is displayed on the on-screen display. The
control program then waits for a user input. When the user input is received, it is

25 stored in a RAM register along with previous user choices. The register is examined

by the control program and then, based on stored logic, determines the next
audio/videc channetl to be displayed.

The fourth mode identified above, switch audio/video channels based on
30 control messages, also displays an initial audio/video channel. The control program
then waits for a control input from the control message stream. When the contro!
message input is received, it is stored in a RAM register along with the previous user
and control message choices. The register is then examined by the control program
to determine the next audio/video channel to be displayed.




they are sent fromthe headend via a command data PI D (Packet
I dentification). The conmmands nust be synchronized with I?Wt]‘é at the
1

encoder end. In order to acconplish this, the data codes™co

6,

shown in Figure 5, sends individual comnds as a whol e packet. Each

command may consist of as few as to two bytes. Therefore, the generator pads

the rest of the packet with code FF (hex) bytes. Wen. this whol e packet is

sent to the engl_?g$r 3![12’ tqudencoder 312 will transmt it at its earliest
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sites. The unit works in the same manner as discussed above. Regardless of
whether the digital stream selector 400 selects amongst multiplexed signals in one
datastream on one channel, centred on a certain frequency, or between signals in
different datastreams, or from a received signal to a locally inserted ad, all such
switches are seamless in the embodiment shown in Figure 9. The selections may
be made as a function of station prerogative, remote user selections and/or personal

profile information (transmitted to the TV station via a backchannel), or targeted
advertising.

Once a selection is made the program signal is transmitted by any required
means 404 to the remote sites 408 for presentation.

Figure 10 illustrates non-related pregram switching 430 for switching between
non-related programs. In other words, this is simply switching from one TV channel
to the next TV channel. Presently, switching from one signal to another cannot be
accomplished without flicker in the digital environment.

With the invention, a viewer may switch from one program to another |
program, whether related or unrelated, and the transition will be seamless. In other

words, there will be no visible artifacts present in switching from one program to
another program.
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audi o/ yi deo channel to be displayed. 35 2 3 DEC 2004 28 There will now be

descri'Bed several applications of the digital enbodi nents
End users are able to view digital programming on either a digital

monitor/tuner, a personal computer or through an external converter 428, connected
to an analog television set, in which case the seamless switch is performed in the
converter. Any of these various components allows a user to “surf’ channels based

20 on aviewer's preferences. Again, the reception unit may be selected from any of the
alternatives explained in Figures 1-4, 7, 15-17.

Seamless switching within muitiple event programming 450 is illustrated in
Figure 11. In this application, the system 450 allows a user to switch between
25 separate events within a single program. For example, an Olympics broadcast may
simultaneously comprise severai programs corresponding to different events, e.g.
skiing, speed skating, figure skating, ski jumping etc. Preferably, these separate
event programs are compressed and multiplexed into one MPEG digital stream at
the video encoder chassis 434, pass through the modulator/up converter 438, and
30 are transmitted as a single NTSC signal via the transmission means 442. These

event programs, however, may also be encoded at the broadcast center onto
separate NTSC channels.

After modulation and subsequent transmission, these programs are received
35 at the remote sites 446. The remote sites 446 include a reception unit, which
contains either a digital monitor/tuner, a personal computer, or a external digital
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descri bed above with reference to Figures 1 to 8 and of the two tuner

enbodi nents, described below, with reference to Figures éG ﬁd 17. These
applications are illustrated in Figures 9 to 14. 5 As in i% Eﬁlmm Figure 9
which illustrates a TV broadcast statiomlswitcher 412, the seaml ess switch
fromone signal to another signal is perfornmed at a TV broadcast control
center and forwarded to users' digital reception sets 408. At the headend
396, several digital prograns are conbined in accordance with any of the io
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sel ecigon is made the programsignal is transmtted by any required neans

404 to the renpte sites 408 for presentation. Figure 10 illustrates
non-rel at ed pr-64f YIBWeH Mayswiich Siom eneprpgam i anethee progragrinreither &f the

pr ogr ans. td\displedWwinddwst Nhother worda, therdivii Be o Jisiola ﬁmaé{éf r??&ﬁém% A0 to
the next TV, éHhan?el . Pr esentalé_ﬁ SW t"[quihl ngﬂ rom one signal to another cannot
be acconPWVit<Hed e RAEPregram ie anather Preg@M.al environment. Wth the -
i nvention, a viewer nay switch fromone programto another program whether
related or unrg] ate an he trapsition wiJl be seanless. In other, 35
or ds 5 t her o w6 hiah e5/ef pleianté 2F e astemos akurern-icihre ATGasam oieliag
program t 470 areshewniin Rigare 12 9Preferably, four to seven programs are compressed

and multiplexed into an MPEG stream into one datastream on one NTSC channel at

the video encoder chassis 454. Other programs are combined into other MPEG

datastreams at the video encoder chassis 454. For example, programming may

20  consist of sports, news, sitcom or children’s programming. These programs are
modulated and transmitted across any suitable transmission means 462, as
discussed above.

End users are able to view digital programming on either a digital
25 monitor/tuner, a personal computer or through an external converter 466, connected
to an analog television set, in which case the seamless switch may be performed in
the converter. The embodiment and flow disclosed in Figure 12 allows a user to
invoke the picture-in-picture feature and seamlessly switch between different
programs within a single MPEG stream. If switching from one MPEG multiplexed
30  stream to another is desired, the converter, PC or digital monitor/tuner 466 will

require the employment of a multiple tuner/decoder, examples of which are shown in
Figures 4, 16 and 17.

Switching within multiple commerce/shopping programming 494 involves a
35 transaction based system with return paths, and is indicated in Figure 13. As with
the other embodiments discussed above, a video encoder 474 compresses and



2 3 DEC 2004 If the prograns are conpressed and multipl exed wi thin one MPEG
stream any of the enbodi nents disclosed herein are capabl e of perform' ng
the seamess switch. If the prograns are in separate NISC ﬁg 6@0 one of
the digital "two tuner"” 5 enbodi nents (Fsgures 4, 16 and 17%: g ’hsed to
allow for the frequency shift. The high |evel el ements of the system 430 for
non-rel ated programswitching are shown in Figure 10. Preferably, the
non-rel ated programring is conpressed and multiplexed using an MPEG stream

into one dmﬂthﬂexweew’ahdlffermtllﬁﬁf'mﬁﬁ@ ord off Pofe MTSEPcIRAKHASFforchassi s

416. Non- gh%fs%c%?r&?@e (ﬂﬁ ge e conbined into one MPEQ stream or can be

I n direct $*8&hannel s. For. exanpl e, programm ng nay

consi st of sports, news, sitcomor children' s programr ng. These prograns

are nodul at ed dul at or/ cony ter Q0 and transmitted across an

sui tabl e trans%%@f%ﬁ n%%’r%al gerggl é@pgg@ﬁog@n%ﬁ@ tRBpLessed e to

vi ew di gi mailtipdexen anto agingle NTtS@channlelglFtcﬁlexamplu tsepétaééquog@nﬁs%ﬁﬁ?%

conput er Q connected to an anal og

el bvi of ofrebe ditiofBs HEWEIER) pBBSKERIE, o€ I mite RESy Bs i PR Sane

conver t er thamgtlawableerea smngle NI SEbobamrel; mosd thamsoree NISC tharrelmay béannel s

based 20 Bﬂlifend"i ewers preferences. Again, the reception unit may be sel ected
0

from any alternatives explained in Figures 1-4, 7, 15-17. Seanl ess
switching within nultiple event programmng 450 is illustrated in Figure
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the renote sites 446. The renote sites 446 I nclude a reception unit, which
the headend.

If the user determines to purchase or to receive additional information
20  regarding a product, a backchannel 490, such as that shown in Figure 10, may be
used to transmit such requests back to the central location.

Figure 14 discloses a digital program insertion — addressable advertising
application 526 providing digital program insertion. At certain predetermined times
25 during the programming, certain advertisements are displayed to the viewer. These
advertisements are preferably individualized to the particular viewer based on
personal profile information or demographic information. Such targeted advertising
is described in the following paragraphs. '

30 At the central location, a plurality of advertisements is inserted into the
programming stream. Preferably, the central location uses a hybrid digital insertion
system for insertion of the advertisements into the programming. Hybrid digital
equipment replaces the tape decks of the analog system with computers, disk drives
and decoder cards, as set forth in the CableLabs Cable Advertising White Paper.

35 The advertising content 506 may originate from any one of a number of possible
sources, including, but not limited to, server, tape decks, satellite feed. For storage,




contains either a digital nonitor/tuner, a personal corrputer or a external
digital 2 3 DEC 2004 30 converter connected to a nonitor. e user

sel ect between the different progranm ng events via the re t@E€oEﬂ0§ol
devi ce. When the user desires to switch32to another event program the
switch will be perforned seam essly by any of the nethods and systens
descri bed above (Figures 1-4, 7, 15-17). 5 Seanl ess picture-in-picture
program switching 470 is illustrated in Figure 12 and provides for
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I nvoke the pi cture I n-picture feature and seanl essly switch between
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m o another is r the con rter C or. digital
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The placement and display of advertisements into the programming stream

are controlled through the use of signalling and addressability command insertion

20 498. Personalized advertising may be effectuated by addressing certain
advertisements for certain viewers. For example, a certain car company wants to
individualize its commercial to best meet the needs and desires of the viewer. Ifitis
known that a particular user is male and enjoys outdoor activities, the programmer
may want to show the advertisement corresponding to the car company's Sports

25  Utility Vehicle as opposed to a small economy car. The advertisements can be
pushed to the end user based on data stored at the remote end user unit or in the
stream addressed to the end users device via the set-top controller in the provider's
headend.

30 Preferably, several advertising options are encoded as described above.
Because the advertising spot videos are genlocked and time synched at the encoder
510, switching from the main programming to one of the advertisements will appear
seamless to the viewer.

35 As opposed to switching from a single digital signal to another single digital
signal at the remote reception units, a seamless transition from one group of signals
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Figures 4, 16 and 17. Switching within multiple comerce/ shopping
programm ng 494 involves a 35 transaction based system w t,h,r é‘l‘;rn pat hs,
and is indicated in Figure 13. As with the other enbodi nents
above, a video encoder 474 conpresses angy31 2 3 DEC 2004 nul ti pl exes
several different prograns onto one or nore NTSC channels for transm ssion
to the renote sites. Preferably, several different types of shopping
prograns are conpressed and 5 nultiplexed onto a single NISC channel. For
exanpl e, &epAGKEE qbd AP HASE | es
housewar emﬂ etc of @ﬁ %nwmwgbgriﬁgggggs?aﬁﬁrgﬁﬂw %ﬂqtﬁaﬁﬂh z'@ﬁeéufrhngle
NTSC chanfat %P@qt fﬁtféﬁal mtlau@mendmyrebbto thmMPEGisyrfthTP% yograms
are transswltt;hqd tehgu LN ure 13,
R S T SR HBIIEES Hekddbr R sdfR r3H Mo biStraad ac  ne

over any ui tabl'e transm.ssi On nean
user dLNPd slrea With N9RWRiEn di fferent product genres. Alternatively,
t he receptlon unit 486 can switch to certain product programming based on

per sonal profl I ese‘g g_)eiao& c information. In this manner, only those
products whi chAnt¥stem Pejformingthiss switah is shownt in Figane 15 dThe dlsrhents
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contral | ERENCRbsArPetRRGEd 8P BobABerent o 1 o i hoer fed Into the
prograhm ng stream Preferably, the central |ocation uses a hybrid digital
Insertion In this embodiment, it is desired to switch from the Group A signals to the
Group B signals. The Group A signals are received at the server 550 from a real
time encoder 546, located either locally or at a remote site. A specialized MPEG
digital packet is inserted into the Group A content stream on a specific channel. A
20 command and control terminai 534 provides an analog tone in the video signals prior
to analog-to-digital conversion. Once the signals reach the real time encoder 546
from the command and controi terminal 534, the real time encoder 546 inserts a
digital tone at the appropriate point in the Group A digital stream upon detection of
the analog tone. Once the tone is inserted, the Group A digital stream is output from
25 the real time encoder 546 and forwarded to the server 550 at the headend. Once
received at the server, the Group A stream is forwarded to an MPEG transport
switch device in the server 550. The control terminal 538 sends a command to the
MPEG transport server switch device to cause the switch to begin looking for the
inserted digital tone.
30
In order to play back the Group B content, the server switch device must
decode timing information from the Group A digital stream and subsequently,
restamp the Group B content with the appropriate timing signals from Group A.
Preferably, this is accomplished by genlocking to the PCR's videostream, preferably
35 the same stream with the digital tone embedded therein, and stripping the program
clock reference (PCR) out of the videostream to recreate the encode clock of the
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the server switch device, for example. The decoder at the reception sites then
selects one of the advertisements in the Group B content, as previously described.
At the end of the advertisements, the decoder automatically begins receiving the
Group A content again and selects one of the live signals, as previously described.

In this manner, a seamless switch from live encoded video content to prerecorded
content is effectuated at the server.

A two tuner apparatus 558 for providing seamless switching from a digital
signal located in one frequency channel (hereinafter, “Channel A") to another digital

signal located in another frequency channel (hereinafter “Channel B") is shown in
Figures 16a and 16b.

As shown in Figures 16a and 16b, apparatus 558 comprises two tuners 560A,
5608, for tuning to separate frequency channels, a processor 564 for selecting the
frequency channels and digital signals embedded therein, digital demodulators
568A, 568B for demodulating the signals from the carrier, a digital demux/decoder
572 for stripping out the selected audio, video and data of the selected content from

the composite digital stream, and a display processor 576 for formatting the video
signal for display.



stream addressed to the end users device via the set-top controller in the
provider's headend. 30 Preferably, several advertising options are encoded
as described above. Because the advertising spot videosja E g hgfked and
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time erscodxppropiate)ace forwarded to the display processor 576 and subsequently to the
monitor.

Once a decision is made to switch to another digital signal in frequency

Channe! B, the processor 564 sends a command to the second tuner 560B to

20 pretune to the Channel B frequency. The composite digital stream in Channel B is
passed through the associated digital demodulator 568B and forwarded to the digital
demux/decoder 572. At this time, the digital demultiplexer 572 receives both the
digital streams located on Channels A and Channel B. Thus, if both Channel A and
Channel B carried four digital signals, the demultiplexer 572 receives eight digital

25 signals. The digital demultiplexer 572 receives a command from the processor 564
indicating which of the digital signals to strip out from the composite digital stream
from Channel B. Separately, the digital demultiplexer 572 strips out the selected
video and audio (and/or data) signals from the composite digital streams from
Channels A and B. The selected signals are forwarded to the video and audio

30 decoders 574, 575. The video decoder 574 switches from the currently displayed
video signal to the newly selected video signal as described above with reference to
Figures 6 and 7. Thus, the decoder 574 identifies the splice point in the present
stream. Once the decoder 574 detects the splice point, it determines that it is the
appropriate time to switch to the second stream. The decoder 574 begins loading

35 the second stream into the buffer and a seamless switch is effectuated because of
the time gap in the first stream. Once the second stream is output from the decoder,




digital tone at the appropriate point in the Goup A digital stream upon
detection of the analog tone. Once the tone is inserted, ghg (pﬁ ?m

digital streamis output from25 the real tinme encoder 546 an 0 rded to
the server 550 at the headend. Once recwi ved at the server, the Goup A
streamis forwarded to an MPEG transport switch device in the server 550.
The control termnal 538 sends a conmand to the MPEG transport server
switch device to cause the switch to begin looking for the inserted digital
tone. 30 itis forwardecptarheylivmal pritesSopPe SuAeR B8lyiadd SigRS K 3bmishd  fordevi ce
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initiates a 5 transition to the Goup B digital stream conprised of the
Goup B prerecorded signals. Preferably, the server switch device has prior
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transilfi oa ditferent RE& frequdngy: er ecor ded content based on the action by the
server switch device, for exanple. The decoder at the reception sites then
Assuming, by way of example, that the viewer is currently watching a channet
(Channel A) with an analog signal and decides to switch to a digitally compressed
signal in a different channel (Channel B), the apparatus 530 operates as follows.

20  With respect to the analog signal, one of the tuners 560A tunes to the RF frequency
associated with Channel A. Because the channel carries an analog signal, the tuner
560A directs the signal to the analog demodulator 569A and VBl decoder 570A.

The analog demodulator 569A demodulates the analog signal using any appropriate
analog demodulation scheme. The VBI decoder 570A strips out any information

25 (e.g., interactive commands, close captioning)} embedded in the vertical blanking
interval (VBI). The demodulated analog signal is then forwarded to the analog
display processor 580, which formats the analog signal, and outputs it to the VBI
switch 588 and a display device.

30 If a decision is made to switch to a channel containing muxed and
compressed digital signals, the microprocessor 564 determines the RF frequency
location of this channel and forwards the information in a command to the second
tuner 560B. Upon receipt of the command, the second tuner 5608 pre-tunes to the
indicated second RF frequency (Channel B). The output of the Channel B is

35 forwarded to the input of the digital demodulator 5688, which demodulates the signal
using an appropriate digital demodulation scheme. The digital data stream is output



sel ects one of the advertisenments in the Goup B content, as previously
described. At the end of the advertisenents, the decoder automatically
begi ns receiving the 20 Group A content ain and sele t3s U@£€2@%Athe live
signals, as previously described. In thfs manner, a seam tch from
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If it desired to switch from a digital channel to an analog channel, the process
identified above is reversed and the second tuner 560B pre-tunes to the analog
20 channel. Further, the embodiment shown in Figure 17 can switch from analog to
analog channels.

Figure 18 shows an embodiment of the invention in which live or pre-recorded
programs are converted to DVD, for example, at the time of production or in
25 subsequent edit editions at a central location, for later playback. The DVDs with
embedded programs may be sold by distributors to consumers for home use.
Because the DVD would preferably contain the ACTV control codes, any type of
receiver station with interactive embedded software as described herein would be
able to play back locally a program off the DVD.
30
The process of pressing a live or pre-recorded program is preferably
performed at a central location, as indicated in Figure 18. The elements and
procedure for developing the program are substantially the same as described with

reference to Figure 5: the difference being the pressing of the program onto DVD.
33




monitor. Once a decision is nmade to switch to another digital signal in
frequency Channel B, the processor 564 sends a conmand to the second t uner
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different video signals.

20 The plurality of video signals 300 are genlocked in the video genlock device
304 and thus, time synchronized. The time synchronized video signals are directed
into the video and audio encoder 312. in the preferred embodiment, compatible
encoders 312 are required at the cable headend to work with the digital reception
units at the remote sites. As discussed above with reference to Figure 5, the

25 interactive applications are preferably facilitated by synchronizing the commands at
the headend to a specific video frame and a specific audio frame. This level of
synchronization is achievable within the syntax of the MPEG-2, 4 or 7 specifications.
Further, the video encoders 312 are preferably time synchronized, as discussed
above with reference to Figure 5.

30

As discussed with reference to Figure 5, multiple video signals 300, data
codes 316 and audio signals 308 are input into the encoder 312. In the preferred
embodiment, four video channels are input into the encoder 312. However, more or
less video streams may be input based on the content that is to be delivered.

35 Preferably, the encoder 312 uses a standard MPEG-2 compression format.
However, MPEG-4 and MPEG-7 as well as other compression formats, such as




decides to swtch to another channel, whether it be anal?g PEQ?@ﬁ%ta" in a
different RF frequency. Two tuners 560A, 560B are used to (r lon from
one RF frequency to 15 a different RF frequency. Assum ng, by way of

exampl e, that the viewer is currently wat®hing a channel (Channel A) with
an anal og signal and decides to switch to a digitally conpressed signal in
a different channel (Channel t he apparatus 590 operates as follows. 20
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but put 37 appemEte stowddrdem t he denodul at or 568B and received at the digital
denux/ decoder 572. The m croprocessor 564 sends a command to the digital

denux/ decoder 572 indicating the selected digital signal. The digital
denux/ decoder Srcedérropmptes heen gonverlediand storetl gh bak crirpos BV@ the

decons es $AAD) THAHeSE r \ Ssel onst | R art.s
(audi o, video angJ édgltg g)ébzyragq%gn@g*%r' _é@ﬁt(gﬁ%rﬁgs ép%?’i%)b#i?%mge%&?es 574,
575 (see EPEIPresind inferaghive programeemprisingtmultipleraudie, vided: Htmlvets linkder eby
the vi de@odﬁ*ﬁp@tﬁjesﬁgﬂdlbﬁgré&iéQsi@ﬁﬁ%d.&Pfébeth\%%ﬁfc%r%Q&%hﬂﬁe@%@e?%ﬂﬂ?f a
signal to th m croproceSsaor 564°signalling that the streamwas properly
decoded afide Frﬁggmg n means to any of the receiver stations disclosed herein. The

composite interactive signai on DVD is output from the DVD player 315 and

20 transmitted over any suitable transmission means via the transmission equipment
325.

The interactive program carried by the DVD may be any of the types of
programs described above, including recorded live sporting events (with alternative

25 camera angles, closeups, relays, slow motion video, graphics with player statistics,
etc.), interactive movies, games, etc.

Additionally and/or alternatively, DVDs carrying the programming may be sent
to users and played-back locally, as shown in Figure 19. In this embodiment, the
30 ACTV control commands are ported to auto-convert to those of a DVD specification.
A secondary data/command stream may be sent to the DVD production facility for
later use as the digital file master sent to a DVD pressing house for distribution. In
this manner, the resultant DVDs sold or otherwise distributed to consumers will

prevent the ACTV methodology from being played over distribution networks.
35
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The controller reads the ACTV commands and selects interactive segments
for display and audio play, as discussed above, based on the interactive commands
it receives and user inputs and/or a personal profile stored either in the digital

20 receiver station or external to the digital receiver station, including at a central
location. Based on the commands, it plays the appropriate input from the DVD
Player 624 and/or other indicated sources, e.g. the Internet. One or more of the-
commands may direct the controller to access information segments from an Intemet
source. Such internet information segments may include graphics, text, audio and

25 video clips. In this manner, information segments from the Internet may be

integrated with the interactive program, for example, as described in U.S. Patents
Nos. 5,778,181 and 5,774,664.

It wili be appreciated that whilst the digital versatile disc, DVD, is currently the
30 preferred format of opticai disc for storing the video, audio and data content to

provide interactive programming, other optical disc formats, such as CD-ROM, may
be used.

It will also be appreciated that other modifications and variations may be
35 made to the embodiments as described and illustrated within the scope of the
present application as defined in the following claims.



signals and/or htm/web site Iink addresses nmay be input into the video and
audi o encoder 312. The data codes, shown enmanating fromthe data code
conputer 316 in Figure 10 18, are the interactive commands for interactive
processi ng used by the set top converter, as discussed- aﬁg e, Preferably,
the data codes are part.of an interactive scripting |ang éeﬂE@Qﬁﬂgas t he
ACTV scripting |l anguage, originating in a coding conputer 316. The data
codes are also forwarded to the encoder 312. These data codes facilitate
the nultiple interactive program ng options at the reception units. 15 A
data channel is provided for enabling a'éghchronous switch between a first
video stream and a second video stream This data channel conprises the
codes which 1link together the different programel enents and infornmation
segnents on the different video signaCbAIMS The plurality of video signals
300 are genl ocked in the video genlock device 304 and thus, tine
synchroni zed. The tine synchroni zed video signals are directed into the
video and audilp enﬁQﬂ&ho&&Qproﬁﬂiﬁgfd@%iﬁ[ plograbBfing BlN” TR tstationpledre H1 e
encoders 312 are required at the cable headend to work with the digital
recept i olurglity ekvideo signaly argstosedson anoptiaal difcsthg ssthod ompasipg the stPsefence to
Figure 5, the L reaGl.: Jdcations are preferably facilitated by
synchroni zi ngd% g&@gmﬁ&g’twhe headend to a specific video frane and a
speci fi c audi eeléstingr.seddndsstored &ideokignslyfromin theviptied] idtso; aml achi evabl e within
the syntax of .the MPEG 2, or 7 specifigcations.  Furt er,%ﬁh vi.de
encoders 312 #YESRANSS k0 the Feleqtionr Vigw e fiseleyin e gpeond soied videarigiah ¢
refer enp%vﬁeﬁeir{:ﬂlglﬁraﬁsiﬁon Bawesh @k it 888 skbobhd RAECHiSTaA 1S Sedrledsi gure S5, multiple
vi deo signals 300, data codes 316 and audio signals 308 are input into the
encoder 312. In the preferred enbodinent, four video channels are input

into the encoder 312. ver. re,or . less. video, streans .nay be |nput
based on the €onteft™ tﬁﬁc}f\gﬁ@a@ﬁg@&mil\,’gﬁg&ndgggg%lrdg?gﬁg},ls tﬂlgggﬂg}%der 312
uses a stapeadgcMPEG 2 conpression format. However, MPEG 4 and MPEG 7 as
wel | as other conpression formats, such as 2 3 DEC 2004 39 {

3. A method as claimed in Claim 2, wherein the video signals are stored on the

optical disc together with data codes for enabling the seamless switch between the first and

second video signals received from the optical disc.

4, A method as claimed in any preceding claim, wherein video signals are stored
on said optical disc in a digital program stream, and time gaps are created in each of the stored
video signals, the time gaps representing switch times and providing time for a seamless

switch from one video signal to another,

5. A method as claimed in any preceding claim, wherein the optical disc is at a
location remote from the receiver station, and the method further comprising the step of

transmitting video signals stored on said optical disc to the receiving station.

6. A method as claimed in any of Claims 1 to 4, wherein the optical disc is
located at the receiver station, and the method further comprising the step of reading the

optical disc to retrieve video signals stored thereon.



wavl etts and fractles could be utilized for conpression. These techni ques
are conpatible with the existing ATSC and DVB standards for digital video
systens. Certain nodifications, however, are made to the :Elig&s%eam in
order to facilitate the preferred seanl ess switching at 12 ﬂip box.
These nodification to the 5 encoding schene are descri bed above with
reference to Figures 5 and 6. At the output of the encoder 312, the
conposite signal is directed to transm ssion equipnment 325 for transm ssion
to a receiver station and/or is direct_% to a DVD production suite. Prior
to DVD production, the conpressed program may 10 be stored on tape or other
medi um 313 and then sent to a DVD production facility 314 for pressing the
program onto DVD nmedi um by appropriate nmeans to appropriate standards. Once
t he program hds beétmctbnd'e&Qléimedma@tmﬁ@di%mlmeﬁdﬁcm@rﬁu%hcSttmaof115 DVD
can be pl ayed.l%ﬁck. aE a _central Iocat{'é.on (I%%P,as a cabl e headend) and the
conpr essed i niEpLing eaBSreBBFO%HEB%PP ?rﬁ@ % Hwe audi o, video, Htm/web
l'inks, contr gtle@RgRrégtmAtingsptidR if FesPorBE &) WeSdeficOn t her eon can be
transmtted over any of the transm ssion neans to any of the receiver
stations disclosed herein. The conposite interactive signal on DVD is

output fromthie DVI r ] I .

transm ssi on EéansRv@gﬁ%gﬁ‘eis g’ﬁ%@ﬁﬂé’é?Sﬁ“@%ﬁ‘%@ﬁ& ﬁ%@é.ﬂ%g&lﬂh& (Zlkrj‘lell(gol ve
program Gignalisatbréyon the dputalrdise dompaisy atdkast bae tlysap video antagleastoond eatay bed
above, including recorded live sporting events (wmth alternative 25 canera
angl es, d’I‘Qf-?eups, relays, slow notion video, graphics with player
statistics, etc.), interactive novies, ganmes, etc. Additionally and/or
alternatively, DVDs carrying the programrm ng nay be sent to users and

pl ayed- back | &cal | y method hovkimed iRiagy peecdding tlaim,Hughardoogrismgithe steps S0 ACTV
control commands .are ported 1o ayto-convert to those of a DVD specification.
A secondary d&ic31eE® F' B E& A fray be sent to the DVD production facility

for later usg l@@t'ﬂ%?ﬁ'éﬂe@&ﬁ(ﬁltiﬂﬁdé@ﬁ baA! atléhsBinPdR, Bﬁﬁﬁesdié\ﬁer'ﬁéme for
di stri bution. Tn lt ils rnamnef‘;,0 t he res%llﬁtlant DVDs so::%é or otherw se

di stri butcesttedo consuners will prevent the ACTV net hodol ogy from being
pl ayed over distribution networks. 35 2 3 DEC 2004

10. A method as claimed in any preceding claim, further comprising the steps of:
selecting at least one graphic segment from a plurality of graphics segments; and
receiving and displaying the selected graphic segment.

11. A method as claimed in Claim 10, wherein at least one of the graphics is

segments is stored on the optical disc.

12. A method as claimed in any preceding claim, further comprising the step of

receiving one or more audio signals.

13. A method as claimed in Claim 12, wherein audio signals are stored on the

optical disc.

14. A system for providing digital programming at a receiver station, the receiver

station comprising:



40 In the systemshown in Figure 19, the interactive receiver station may be
any of the receiver stations described above with reference to Figures 3,
4, 7, 16 and 17. In this enbodi nent, however, the interactive programis
stored on a DVD. The receiver station 628 nmay be a digi taIZBeQ@'im'M)n, a
digital cable box with connection to 5 a television, a conpu , c. The
receiver station 628 is operably connected to a DVD player 624. In this
enbodi ment, seam ess branching is preferably provided anongst the different
MPEG encoded video signals stored on thg DVD. Further, additional
interactive elenments may be stored on the DVD including, graphics, stil

i mges, links to Wb pages, audi o segnents. A controller of the receiver
station 628 to initiates the interactive programby sending a cormmand to the
DVD pl ayer 624¢Ceryppgpmes {QCFW@%W%‘W&“%’E&“Y ing fggeqieedpdas encoded
program . ﬂgﬁﬁdﬁgggiver station 628 which separates the video, audio and
data channel s as escri bed above with reference to Figure 7. Alternatively,
t he DVD pl ayenelé@iommyansdof indivatitigca sedéotat video ifndl ebagpigplaped; anhd

vi deo/ audi o/ graphi cs for. dj.spl a nd forwar 15 to the digital receiver
station 628 omﬁvaﬁ%@éﬁ%ﬁlaﬂéﬂ gglaﬁekctﬁﬁgmgmvm?qo weo ¥ghdls the ACTV
commands and S@eRGH thel @Et@ﬁlaﬁhhéﬁecoﬁﬁﬁi@?{ﬁlﬁoptit:ﬂrplﬂgg PAriq'%acﬂﬁgja il Bk as

di scussed above, based”on the interactive comman recel ves and user
i nput s arwdhieh a plupality ofigidep sighils eresstared dhetectiwer stationrteing agranged @ecedaei ver

station oqr .external to the.digital. receiver station, including at a central

ocat | on SRRt sderal b oBficdl AE pbst s B spIREle IO Ry om the VD
Pl ayer 624 andh@®whetdietheispstbmaé fearked tehthatehdiradsitfon B0 Nirst AASe8dndoOr € Of
t he- commands mai/ direct the controller to access information segnents from

an | nt er riédeo signatsclisplaed by saidedispday mednsisggemigss.segnent s may i ncl ude
graphics, text, audio and 25 video clips. In this manner, information
segnents fromthe Internet may be integrated with the interactive program

for exanple, ds.degcsyisteatad daibhedin Pidimrids whiie thb vidés sibBilsaestived fiota 664. |t
wi |l be appreciated that whilst the digital versatile disc, DVD, is
cur rent | g pRiica Scp?@hé}awéamﬁcaa%we@mglmleagamrgﬁrcare@imgﬁweh]gm@w%i deo,

Gi'sc 1 or M cumg SRIN RE sBLIE ol SR Fe AR D%, et ccrat ed ¢ ha
ot her nodifications and variations may be
16. A system as claimed in Claim 14 or Claim 15, wherein said selection means
comprises a processor, connected to the receiving means, and said receiver station further
comprises a digital decompressor, operably connected to the processor, for decompressing
received, compressed, video signals, wherein said display means is operably connected to

the digital decompressor,

17. A system as claimed in any of Claims 14 to 16, wherein said optical disc
player is at a location remote from the receiver station, and further comprising transmission
means for transmitting video signals read from an optical disc to said receiving means at the

receiver station.

18. A system as claimed in any of Claims 14 to 17, wherein said optical disc

player is located at the receiver station.



35 made to the enbodi ments as described and illustrated within the scope of
the present appl ication as defined in the followng clains. 2 3 DEC 2004
-41 CLAIMS 1. A nethod of providing digital programmng at a receiver
station, where a plurality of video signals are stored ori’&n[}@pmg | disc,
the nethod conprising the steps of. displaying a first video signal;

sel ecting a second, stored video signal fromthe optical disc; and in
response to the selection, receiving and di splaying the second stored video
signal, wherein the transition betvvee_rl the first and second video signals
is seam ess. 2. A nmethod as claimed i n?01 aj m 1, wherein the first video
signal is stored on the optical disc. 3. A rrethod as clainmed in Caim 2,
wherein the video signals are stored on the optical disc together with data
codes for enaliPi ngAtdysteseasrdlamsd smanyodf GeimeckentotlBewhenebt thaneteiverstatiah vi deo
signals recei.ved fromthe optical disc. 4. A nethod as clained in any

pr ecedi n@owgfﬁa\ﬁké}s}-ﬂnﬁ bi deo si gnals are stored on said optical disc in a
digital programstream and tine gaps are created in each of the stored
video signals, the tine gaps representing switch tinmes and providing tine
for a sean es20swi Actysteroan aimediiniany of Gams kgodSowherein the reseiver steldPras
clained i r optical disc is at a location
renot e frcg’rrxrlﬁq esgrp%g%ﬁbg%ngd ?%rr&ltwﬁﬁeg){‘%%&?r%t hod further conprising the step
of transmtting video signals stored on said optical disc to the receiving

station. 6. A_nethod as clained in any C ai s o 4, wherein the optical
disc is |ocaldd af® DHENasiped ‘%ﬁ‘b)t‘i’fcﬁ'lal“bsn]ci‘ toHé W\EF‘HHH FWFH’@F Sa¥0fr i si ng

the step cg&gﬁ% gltzilféﬁble%&'aﬁ@!at&%ﬁﬁoﬁgpérﬁﬁlp'cﬁ?{ ct@dqg%esdlgn i lcsbie box ed

t her eon. 04 -42 7. A net as c in any pr |ng claim
further conprising the steps of: indicating to a user prograrrm ng options

5. A mot nod ad2al ol DA SRR IR ) el FBFR T ety RBPnE T

vi deo is arranged to receive and convert graphics segments for display by said display means.

23. A system as claimed in any of Claims 14 to 22, further comprising storage
means arranged to store a viewer profile, and wherein said selection means is operable, at

least in part, in response to the stored viewer profile.

24, A system as claimed in any of Claims 14 to 23, wherein said receiving means
is arranged to receive audio signals and process them for reproduction by speaker means at

the receiver station.

25. A system as claimed in Claim 24, further comprising means to synchronize a

displayed video signal with the sound of an associated audio signal.

26. A method for preparing a plurality of video signals for seamless switching at
subscriber reception sites, the method comprising the steps of:

receiving and genlocking a plurality of video signals to create time synchronized
video signals;

directing the plurality of video signals into one or more video encoders;

inserting splice points into the plurality of video signals;




signals stored on the optical disc conprise at |east one closeup video and
at least one replay video. 9. A nethod as clained in any preceding claim
further conprising the steps of. <creating a viewer profile; and selecting

said second, stored video signal based, at least in part, Qn3tm%\2p@
profile created. 10. A nethod as cl ai med in any preceding cl "rther

conprising the steps of: selecting at |east one graphic segnent froma
plurality of graphics segnents; and receiving and di splaying the selected
graphic segnment. 11. A nethod as claingd in C aim 10, wherein at |east one
of the graphics is segnments is stored on the optical disc. 12. A nethod as
claimed in any preceding claim further conprising the step of receiving
one or nmore audio signals. 13. A nethod as clainmed in daim12, wherein

audi o signal s tla%eesmffapean@ﬁh? w@ralﬁmf wid¢o enceders,thereby ensuriag b thesplics di ng
digital Bel Aidindhe AdEEGENNEEoctE 8 d Oftrect REmE RlHbYSEng ST ALT On COMPri STng:

2 3 DEC recel vi ng ans recel ving video Signals and converting
the received Vomteng adigjnahpmgfmsttmnpﬂramhesvaﬂermgmms sehnbatftine gapsiaat i ng a

sel ected vi deq si e dis - and. . di ans, f r di spl ayi ng t he
sel ect ed KAFddB S afléheeﬂ Sieap ﬁ%gna ahwgtfﬁﬁngﬁgv pigns ﬁeﬁneﬁ?rp?’. sgs an
optical Rhid%&igrhaPin 4 LAY nBAnGPIHeG e ShpS Fep?entifl Shitch tRhél Adigrovidhg Vi deo

. signals are stored the recelver station being arranged to receive ~and
di spl ay mml:'eforglsgmdles switeln feom one vided mgnaicto emwhersel ecti on by said sel ection

neans, and wher hp t%ﬁ gg mis arra such. H%_t t he an5|t% n betmeen
first and sec8ﬂ “Pgag q@ﬁ&f‘é‘“ﬂ?sﬂﬁ ﬁffglﬁ RPEBIay e e§'Ssean1 ess.
15. A sysneroptizalcddigg.ned in Caim 14, wherein the video signals received from

the optical disc each have tine gaps therein, the tine gaps representing
switch times and providing time for a sean ess switch fromone video signal

to another. 1‘27 /A SetA R s aifrleB "B Fhith 26 Shtbrdinkiffe Kep bF Rl-Mirthe Wlfap! N sai d

sel ection nea
program stream comprises encoding the video signals at a lower bit rate than channel

capacity to create the time gaps.

28. A method as claimed in Claim 26 or Claim 27, wherein a plurality of audio
signals are associated with the plurality of video signals, the method further comprising the

steps of receiving and encoding the plurality of audio signals.

29. A method as claimed in any of Claims 26 to 28, wherein the encoder receives a
plurality of data computer codes, and the method further comprising the step of encoding

the received plurality of data computer codes with the plurality of video signals.

30. An encoding system for preparing a plurality of video signals for seamless
switching at subscriber reception sites, the system comprising:

at least one video genlock device, for receiving and genlocking the plurality of video
signals to create time synchronized video signals;

at least one video encoder, connected to the video genlock device, for inserting
splice points into the plurality of video signals, and for encoding the plurality of video

signals to form a digital program stream, wherein the video encoders are time synchronized,



conprises a processor, connected to the receiving neans, and said receiver
station further conprises a digital deconpressor, operably connected to the
processor, for deconpressing received, conpressed, video signals, wherein
said display neans is operably connected to the digital dédbﬁﬁ{p?@ﬁr. 17. A
systemas clained in any of Clains 14 to 16, wherein said optical sc

pl ayer is at a location renote fromthe receiver station, and further
conprising transm ssion neans for transmtting video signals read from an
optical disc to said receiving neans at, the receiver station. 18. A system
as clainmed in any of Qains 14 to 17, Werein said optical disc player is

| ocated at the receiver station. 2 3 DEC 2004 -44 19. A systemas clained in
any of Clainms 14 to 18, wherein the receiver station conprises a television
set. 20. A systhenginthecdigitatedddorsignals ao¢ ergiodedvio create timegapsumesach of theaideecei ver

i ° i .. . wWith | evi s d .21 £
sl ai mP R AR oS R S AP g hetefly pforfi Rk o s ot >

conpr i sestrdin dh@vided sigadllte ahekerrafd a t el evi si on operably connected to the
digital cable box. 22. A systemas clainmed in any of Clainms 14 to 21,
wherein sai d meses farpsenasiag she digita pregigya gtream farcstarage oman emsivekdisc. gr aphi cs
segnents for display by said display neans. 23. A systemas clainmed in any
of Clainms 14 to 22, further conprising storage neans arranged to store a

vi ewer profil &l. ansysvdneaseclamntediinl Rane3(), fiathereampridisg npentldieh madns, | east i n
part, in reﬁsPnse to%ghe stored,.viewer profile. 24, A system.as clained in
any of CopEREIIGPnpertedsio apoptical discplayer. o iransmitting Ahgplurality ot digital pregamecei ve

audi o si gpakfis ARd RNPLEESHidaDERE bR ars%9§c9§9f(?]ig%@uﬁé/n ﬁ&%b@gelcﬁgéﬂrf?m@?he. the

receiver station. 25. A systemas claine alm 24, turther conprising
means t o geupcéonsistingobeablti tsleivisomg brdadest ®layisiin, wnd dirédt brandeasd saélliten

associ ated audio signal. 26. A nethod for preparing a plurality of video
signals for seam ess switching at subscriber reception sites, the nethod

conpri si ng t ha2staepstei ad Asiiediin TIAMDBOSRTIRRKS NGvireréth diphhrakity STaudibdeo
signals to create tine synchronized video signals;
signals are associated with the plurality of video signals, and the encoder receives and

encodes the plurality of audio signals.

33. A system as claimed in any of Claims 30 to 32, wherein the encoder receives a
plurality of data computer codes and encodes the data computer codes with the plurality of

video signals.

34. A system as claimed in any of Claims 30 to 33, wherein at least one of the video

signals comprises a regular television program signal.

35. A system as claimed in any of Claims 30 to 34, wherein at least two of the video

signals comprises interactive program signals of an interactive program.

36. A system as claimed in any of Claims 30 to 35, wherein video signals of the

plurality of video signals comprise one or more advertisements.

37. A system as claimed in any of Claims 30 to 36, wherein at least two of the

plurality of video signals comprise different camera angles of the same event.




directing the plurality of video signals into one or nore video encoders;
inserting splice points into the plurality of video signals; 2 3 DEC 2004
-45 time synchronizing the plurality of video encoders, thEﬂe@ECeﬂEMring
that the splice points inserted in the video signals occur at a correct
frame nunber; and formng a digital programstreamfromthe video signals
such that tinme gaps are created in each of the video signals to enable
switching fromone video signal to another video signal in a seanless
manner, the tinme gaps representing smnaﬁh times and providing time for a
seanl ess switch fromone video signal to another, and the nethod further
conprising storing said digital progranrstreanron at |l east one optical
disc. 27. A nethod as clained in Cajm26, wherein the step of forn1ng t he
digital progrimA eysempteagieddn any alirrﬁgmttﬂé?w%an@rlgarsarogcaf thg Vidser bi t
rate thagg%gg@g “$9Q§$glgh YidwPofdn&RE/ the time gaps. 28. A nmethod as clained
in dai or alm erein a plurality of audio signals are
associated with the plurality of video signals, the method further

i gnal 5. 29, Aok RBOdSr BRI BrgraDIes S heoonst 1 ol SPLINY e
encoder r&@ﬂe&@ignasa:ekréraldntano%cﬂafs@m&&éonﬁm theédighsope method further
conprising the step of encoding the received plurality of data conputer

codes with theetpb\unga ﬁtsyomn‘of\ﬁhmldmbiyg)ﬁaidso sigmals stered or theiopticad dise and f or
preparin luralﬁ%% eo.signals for seam ess sw tching at subscriber
recepti o y%salfi §§’§?de %)cf‘ si ng: at |east one video genl ock device,

for receivi ng sdlBelingankbamliiongof the pRtdlitpdfivideoignilk Sifed caitlietisalldisccandane tine
synchroni zed video signals; at |east one video encoder, connected to the

vi deo gerfrpensedethicselection repeiviag anchdisplaying the sesendnitereqd mdgo sigral pvherein they  of
vi deo si %%L Wcéanle AR %%nth%degl WL is ¥a v| deo signals to forma
€0

di gi tal program ream erel n the vi encoders are tine synchroni zed; 2
3 DEC 2004 - 4Gnivivhereinthé bueedslgtaﬂsadw stordd on tHegipdta die eogeheowitilditocalesfire ti e

aps in each, of, the video nal s re switch tines
ther eby AnpRIREARF sepmHess tgpnsigion § %rme@s%augﬁweﬂgmn Vided Bighals fom 1 ophca

disc.

40. A method as claimed in Claim 39, wherein video signals are stored on said optical
disc in a digital program stream, and time gaps are created in each of the stored video signals,
the time gaps representing switch times and providing time for a seamless switch from one

video signal to another.

41. A method as claimed in Claim 39 or Claim 40, wherein the optical disc is ata
location remote from the receiver station, and the method further comprising the step of

transmitting video signals stored on said optical disc to the receiving station.

42. A method as claimed in Claim 39 or Claim 40, wherein the optical disc is located at
the receiver station, and the method further comprising the step of reading the optical disc to

retrieve video signals stored thereon.

43. A method as claimed in any of Claims 39-42, further comprising the steps.of:.

indicating to a user programming options available; and



fromone video signal to another; and nmeans for preparing the digital
program stream for storage on an optical disc. 31. A systemas clained in
Claim 30, further conprising transm ssion neans, operably connected to an
optical disc player, for transmtting the plurality of di g%gal r am
streans read froman optical disc onto a subscriber distributi wor k
selected fromthe group consisting of cable tel evision, broadcast

tel evision, and direct broadcast satellite. 32. A systemas clainmed in Caim
30 or daim31, wherein a plurality of 4%udi 0 signals are associated with
the plurality of video signals, and the“éncoder receives and encodes the
plurality of audio signals. 33. A systemas clained in any of Cains 30 to
32, wherein the encoder receives a plurality of data conputer codes and
encodes the datlectingaPREsImaBgopion Mrcspaeseie wiensdledfionf vi deo signals. 34. A
systemas clained in any of Clains 30 to 33, wherein at |east one of the
video signals conprises a regular television programsignal. 35. A system
as clai med i n4any méthéd @i clEmadint any 34ClanheI%B43) whiereircthe plukality 6ffvidéaaignaldeo
signals conprises interactive prqogramsignals_of an interactjve, program 36.
A syst emsigedantheaptical disgomprisepticasongsloseppagdeosnd ablesst onemeplak videdl s of the
plurality of video signals conprise one or nore advertisenents. 37. A system
as claimed in any of Clains 30 to 36, wherein at least two of the plurality
of video si gndbs AXowthod secldinfeflen amtof Claims 39-dAgusheredbmphengthestepyafint . 2 3 DEC
100 -47 38. A system.,s claimed in any of Clainms 30 to 37, wherein at |east
one of the vi{ “ngsﬂj‘ﬁ‘gFrsprB@ﬁta&flns a close-up view of an event. 39. A nethod
of providing qél@éﬂn@'saiﬁ@&%h&@iﬂr&ﬁviééo AgrlaPEREd! 81 lesst Al palon Refceppifilér al i ty

of video signals are stored on an optical disc, the method conprising the
steps of :crgatedyi eving a first one of the plurality of video signals stored on
the optical disc and displaying said first stored video signal; selecting a
second one of the plurality of video signals stored on the optical disc; and
in response %, Ahfethéd S4iRBd inf 9 OF Tiaites 3045, et eothpiibidghie sgsofd stored
video signal, wherein the transition between the first and second video
signals i s sesflPdingat lspd onpgrpphinsegmentfrom s phyalibeelerephics segnads; 8 t he opt i cal

disc t 09%3}%@’!&1 rﬁisg?agrﬂig(iﬁéjs%&cfeﬁ 'yraphic segment.

47. A method as claimed in Claim 46, wherein at least one of the graphics segments is

stored on the optical disc.

48. A method as claimed in any of Claims 39-47, further comprising the step of

receiving one or more audio signals.

49, A method as claimed in Claim 48, wherein audio signals are stored on the optical

disc.

50. A system for providing digital programming at a receiver station, the receiver
station comprising;

receiving means for receiving video signals and converting the received video signals
for display;

selection means for indicating a selected video signal to be displayed; and

display means for displaying the selected and converted video signal;




enabling the seam ess transition between said first and second vi deo signals
fromthe optical disc. 40. A nethod as clained in Caim 39, wherein video
signals are stored on said optical disc in a digital program stream and
time gaps are created in each of the stored video signals, 3tDE(f~t HF gaps
representing switch tines and providing time for a seam ess sw c,zfq rom one
video signal to another. 41. A nethod as clainmed in Caim39 or Caim40,
wherein the optical disc is at a location renote fromthe receiver station,
and the nethod further conprising the gihep of transmitting video signals
stored on said optical disc to the receiving station. 42. A nethod as
clainmed in dai m39 or Claim40, wherein the optical disc is |located at the

receiver stati and t he pethod further conprising e ste f..reading the
optical disc er% the systean frerroapgisesiag optigH elayqrrﬂ%rrrﬁzng wsopg%? HSEABd as
clai med iyhidy 191fah cﬁ"viHéo?%nﬁ?are sfé?édE il r&BIVBY dtatiol Beinb @ %ﬁéewédﬁﬁ' cating
to a user progranmm'ng options availl and 2 3 DE 200 -48 selecting a

pr ogr anmidmplaypideosighals ﬁenmrwacaﬂdlsunmn sbbhﬁmtbmid sélectioh mﬂnksod as clained in
opt i cal di sc. entphein et Helus AgwRed b ey oS P RL e R oy
vi deo. 4%idef sipRAlTRIAN B2 optichl BRE alsBeodBYidb sighaligBeledfd b¢ wal of e 8éledtioPr | SI Ng
the steps of: “creating a viewer profile; "and sel ecting said second, stored

vi deo si gneans, iiesadeo signal displayed fropethe 0ptwnl dmres sWitshed frpmahe fiest selestedaifleo 46, A
gglt Qg?i ﬁ% ggnlﬁﬂfl g]‘; chong sgléct pwl e:oasllms er iti the 'ﬁ'aﬁsr} on b%ﬁv% kl?el il aE'lH Eec?éda ps of.

roma plrurali of ~grap
segnent s;vidddignile s¥earhRes; and di spl ayl ng the sel ected graphl c segnent. 47. A
met hod as cl ai rred in Claim46, wherein_at |east one of the graphics, segnents

is stored onapthwhessinitheyiden signalsage storeden ts@picel disa fogsther withydaja eadesior; g
39-47, CHJEB{] %%Q} | si gnal s.
49. A ne'téhm(] g C 1e§§(fp‘9181%§f ﬁidv%’éfdgllﬁrslwgﬁ ."@g‘Zf‘ : rgre tgar]ed on the

optical diisc.

51. A system as claimed in Claim 50, wherein the video signals received from the
optical disc each have time gaps therein, the time gaps representing switch times and

providing time for a seamless switch from one video signal to another.

52. A system as claimed in Claim 50 or Claim 51, wherein said selection means
comprises a processor, connected to the receiving means, and said receiver station further
comprises a digital decompressor, operably connected to the processor, for decompressing
received, compressed, video signals, wherein said display means is operably connected to

the digital decompressor.

53. A system as claimed in any of Claims 50 to 52, wherein said optical disc
player is at a location remote from the receiver station, and further comprising
transmission means for transmitting video signals read from an optical disc to said

receiving means at the receiver station.

54. A system as claimed in any of Claims 50 to 52, wherein said optical disc

player is located at the receiver station.




50. A systemfor providing digital programmng at a receiver station, the
receiver station conprising: receiving neans for receiving video signals
and converting the received video signals for display; sg?scbk n._neans for
indicating a selected video signal to be displayed; and p ﬁ d8hns for

di spl aying the selected and converted video signal; 2 3 DEC 2004 -49 wherein
the system further conprises an optical player for reading an optical disc
on which a plurality of video signals are stored, the receiver station
bei ng arranged to receive and displaysﬁideo signals froman optical disc
upon sel ection by said selection neans,”"and wherein the systemis arranged
such that when, during the display of a first selected video signal from
the optical disc, a second video signal is selected by way of the selection
means, the vi d8oAss¥stram asiflapnediadny ob flaims 5870 iSdawherctcthe seasiyer statienf r om t he
first sel V] ..sigpnal to the second sel ected video signal, wherein

t he tranéﬁﬁ#@%mﬁégﬁﬁ%%géﬁg'first and second video signals is seanless; and
wherein the video signals are stored on the optical disc together with data
codes for enabling the seam ess transition between said first and second

vi deo si gnal s 2fr dnbXstian apelapmgd ingny of Glaims 2049 of e Yhersincthg regedver statipni m 50,

wher ei n tcglﬁlﬁyig?fﬁp%%&{@ggméa%pwtﬁq, EleQBdNGrq opti cal disc each have tine

gaps there nme gapsS representing swtch times and providing tine
for a seam ess switch fromone video signal to another. 52. A system as
claimed in daLm50 or aim51, wherein said | ection, means conprises a
orocessor, corAed: DAY Hamediniapy 5 CIAImA S0 ta 34 WASain b Evcsiver SBUPR or

further c%eitfsﬁ%ésw&igﬁaﬂéamé@dx SRCORPHRISPbper 1§ oMbt TREigHal @bldBox.
processor, for deconpressing received, conpressed, video signals, wherein

said display neans is operably connected to the digital deconpressor. 53. A

ol ayer 13 at Q5 Qariants Srirlrim A A 0 37, SheRbiate BN il
conpri si Ngarringed $6réceiverandRofndert Praphics Bédidntsd fog disptbebySaiindikplay afdnd.r om an

optical disc to said receiving neans at the receliver station. 54. A system
as clainmed in any of Clains 50 to 52, wherein said optical disc

59. A system as claimed in any of Claims 50 to 58, further comprising storage
means arranged to store a viewer profile, and wherein said selection means is operable, at

least in part, in response to the stored viewer profile.

60. A system as claimed in any of Claims 50 to 59, wherein said receiving means is
arranged to receive audio signals and process them for reproduction by speaker means at the

receiver station.

61. A system as claimed in Claim 60, further comprising means to synchronize a

displayed video signal with the sound of an associated audio signal.

62. A method as claimed in Claim 1, wherein the optical disc is a digital versatile

disc.

63. A system as claimed in Claim 14, wherein the optical disc is a digital versatile

disc.



player is located at the receiver station. 2 3 DEC 2004 -50 55. A system as
claimed in any of Clains 50 to 54, wherein the receiver station conprises a
television set. 56. A systemas clainmed in any of C ains gf) to 54, wherein
the receiver station conprises a personal conputer with ﬂeDE{Zi 20én card.
57. A systemas clained in any of Clains 50 to 54, wherein the receiver
station conprises a digital cable box and a tel evision operably connected
to the digital cable box. 58. A systemas clained in any of Clainms 50 to 57,
wherein said receiving neans is arranggd to receive and convert graphics
segnents for display by said display neans. 59. A systemas clainmed in any
of Clains 50 to 58, further conprising storage neans arranged to store a
viewer profile, angor\ﬁh rein said selection nmeansg is operable,. at, least in
part, in resplise Aomeadat ghupedin i rierein tsopigls s Aigiat) ai red i n
any of Claia@eafict o 59, wherein said receiving neans is arranged to receive
audi o signals and process them for reproduction by speaker neans at the
receiver station. 61. A systemas clainmed in Caim60, further conprising

means to synchroni ze a displayed videg signal wth the sound.of an..

associ at ed augﬁ‘o S?\gﬁﬁt]er_naaic&r_négl_n lﬁ’é‘eﬁ%d”*%éﬂaﬂ}ﬁ?Pé‘&“i‘ﬁ%ﬁ&ﬁﬁ“f{vmlcei n the
optical digc is a digital versatile disc.63. A systemas clainmed in Caim 14,
wherein the optical disc is a digital versatile 2 3 DEC 2004 -51 64. A
method as clained in Caim?26, wherein the optical disc is a digital
versatile dis 65., A tem as cl gl.ped.dn ai m.30,. rein the optical
Giscis a digrbar QuleBbTpEledmuiiins uiedh MetanaNih A gt P50
wher ei n tvagatilptdiseal disc is a digital versatile disc. 67. A system as
claimed in Caimb50, wherein the optical disc is a digital versatile disc.

67. A system as claimed in Claim 50, wherein the optical disc is a digital versatile

disc.



