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BETWEEN TWD DI G TAL VI DEO SI GNALS The present invention relates to]dAteilhod
and apparatus for seam essly 5 switching between two digital video
signals. Interactive systens are well known in the art. For exanple, U S
Patent No. 3,947,972 discloses the use1of a tinme synchronized nmulti-track
audio tape to store educational conversations. One track is enployed to
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In interactive television systems, multiple broadcast or cable channels

may be switched in response to user selections to provide interactive operation.
15 U.S. Patent No. 4,847,700 describes an interactive television system in which a

common video signal is synched to a plurality of audio channels to provide
content related to user selectable responses.

U.S. Patent No. 4,264,925 describes an interactive system in which
20 standard television channels with time synchronized content are broadcast to a
plurality of users. Each user switches between channels responsive to

interrogatories to provide interactivity.

Such systems have been tailored to include memory functions so that
25 the syStem can be more interactive, individually response, and so that
customized messages may be given to the various categories of users
responsive to informational queries. U.S. Patent No. 4,602,279 discloses the
use of a memory to store demographic profiles of television viewers. This
information is stored to be recalled later, for example, for providing target

30 specific advertising.
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Prior interactive television systens have generally been concerned with
provi ding one signal (i.e. one video signal) per channel, whether the
channel is on cable television, broadcast television, or a VCR GCapMar sy
broadcast tel evision channel capacity is becomng limted as nore and nore
cable 5 channels are being utilized for conventional progranmm ng. The prior
interactive systens have required nmulti®le channels. It is desirable to
reduce the channel capacity required for such systens whilst stil
providing at |east the sane level of interactivity. 10 U S. Patent No.

5,724,091 descri [mfporictapddtive teledivoh@ysRndIRivecgaheratiydsensdaastrieamith e
viewing a first video signal, even though the video s'h%nal switched to may
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video signal 4R 9a&n)7’t deo buffer; 25 wherein, upon comuand fromthe
m croprocessor to sw ch to the second digital video signal, the decoder
searches for the splice point of the first digital video signal and upon

recognlt n of th [ Vi deo

si gnal utilizi ﬁgssg:l%tgﬁeﬁg §]§24r16§qh{ejg | rs{s%gtahﬁ?sﬁff 8}9\@5'9%% " the tine
gap r epr esenyideg sigred white vieming aficst viniedssigriad, es/@ndhough @uet\mieq/slceal 30

signal into the fer as the first videp si | ' ut of
the buffer . SHERTHAHEBRA RIS Saleran romeL T ek SPh 2 SalyR sPefife e

second vi deonﬁ:‘ltﬂﬂ'@led with SRAEkresRly viewedWiBe@8jBial.3 A seanl ess switching unit
of the invention may be inplenmented in a

16 The present invention seeks to provide a new method and apparatus for

performing a seamless switch between two digital video signals.

According to a first aspect of the present invention, there is provided a
seamless switching unit for receiving programming and performing a seamless

20 switch from a first digital video signal to a second digital video signal,
comprising: '

a microprocessor, the microprocessor selecting the signals for display;
a decoder connected to the microprocessor for directing the first digital
video signal into a video buffer;

25 wherein, upon command from the microprocessor to switch to the
second digital video signal, the decoder searches for the splice point of the first
digital video signal and upon recognition of the splice poiht, switches to the
second digital video signal by utilizing a time gap in the first digital video signal,
the time gap representing a switch time, and loads the second digital video

30 signal into the buffer as the first video signal continues to play out of the buffer,
and wherein the switch from the first video signal to the second video signal is

seamless.



subscri ber reception unit, and receives programmng froma

or direct broadcast satellite televisiog d?stribu?ion netm2$ﬁnd?g? caale
exanple. 5 The video signals are converted into digital format for 5 bak 2008
transmssion. In a digital format. it is possible to transmt nore than
one video signal per cable television channel. Further, it is possible to
transmt video signals via conventional*“tel ephone |lines. |If desired, the
various digital video signals nay be conpressed before transni ssi on.
Conpression allows an even | arger 10 nunber of video signals to be -
transnitted over A SeRENeAS sWitchingunit eftbeinyentan maydeaimppaeaieddNg  t he

conpr essi on
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As part of the digital signal transmission, some of the signals are
interactive and individualized programming. Such enhanced content is created
by utilizing conventional video production techniques and by providing a
multiplicity of video, audio, graphics and data in any combination thereof. The
20 multiple video and audio information is time synchronized and, in most
instances, preferably related in content. The subsequent interactions at the
remote sites are controlled by the end use and producer, via the insertion of
data codes representing a scripting language. These codes are preferably
integrated and sent with the interactive video and audio signals and may be
25 inserted either at a program control center or cable headend.

A multiplexer combines the various digital signals into a reduced number
of transmission data streams for transmission. The various NTSC television
channels may be allocated in a predetermined fashion to maximize the number

30 of simultaneously transmittable signals. The multiplexer in conjunction with the
television transmission system, multiplexes the desired data streams onto the

desired channels, and transmits these signals over the NTSC channels. The



single transm ssion channel will vary depending on the video signals to be
transmtted. 5 After encodi ng, conpression, nultiplexing and nodul a‘{)i '3‘0"'03
the program signals and interactive programsignals are described ;7 i U
transm ssion neans including, but not limted to, satellite, cable
television, fiber optics, public switched tel ephone network, terrestrial
broadcast, closed circuit, etc. where th nodul ation techni que is defined
by the neans of transport. Additionally, the 10 distributed content nmay

i nclude a signal conversion or retransm ssion prior to receipt by the end
users. The pnagbemnef deo sigoaiswaichmayrbesndltiplexed ontaa gdateostream obéhnect ed to
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satellite regansmitted. terrestrial broadcast receivers, personal conputers,
etc. The receiver receives one or nore television channels, sonme of all
containing a nmultiplexed data stream of video signals or non-nultipl exed

~digital v?'deo si R rsenci‘i%c?', RompPed g muMiplotifd afd FhatfdtiohetrRoprograrfel ect s
a particular data channel/data stream 20 for playback, then selects a
particul ar vbigealssnghateraetyg Rrrgragh signals ase descrited) Ry $iraRenissiogaranand
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responsegg pr gfseimiby cyhtentmaly ansladsl arstymal eorevsion or fdimnstissicrepriomty be
sinply changing fromone digital channel to another or providing responses
to an inter ateqairt Q)’rtbgr%q\uﬁeﬁs-t he interactive program enbodi nent, the user
sel ectably responds to information displays or interrogatory nessages - 3
MAR 2003 5 and the signal selector selects a particular multiplexed video
signal and de- nulThepregres)s aepaneivedatianPEHHESS loRRU ARG FRUNARSR P s gnal .
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15  but are not limited to, cable television receivers/converters, satellite receivers,
terrestrial broadcast receivers, personal computers, etc. The receiver receives
one or more television channels, some of all containing a multiplexed data
stream of video signals or non-multiplexed digital video signals, and in
conjunction with a signal selector, selects a particular data channel/data stream

20 for playback, then selects a particular video signal from the data stream’s
multiplexed signal, and finally expands the video signal, if necessary, for

playback to a television monitor.

The signal selector may comprise a controller and software, for example,
25 in a digital set top box. The controller and software in a digital set top box
operate to control the receiver and signal selector to select a particular digital

video signal.

A user inputs responses preferably via a standard remote device. The
30 user may be simply changing from one digital channel to another or providing
responses to an interactive program. In the interactive program embodiment,

the user selectably responds to information displays or interrogatory messages



stored in nenory. 5 If nore signals are needed for an interactive program
than were nappable to a data streamon a single channel, the signal
selector in conjunction with the receiver is progranmed to sw tch b&ihaih
the various video signals within a nultiplexed data streamas well| as

bet ween data streans 10 anong the various broadcast channels to provide the
necessary level of interactivity. The V@arious information segnents in the
various video signals preferably relate in real-tinme and content so that
an interactive conversation can occur as 15 the video signal is played
back and t heandstbe signep seltstar getdots @ aaiticuar mitiplexeginides signahandhdevi deo

signals. The use of nultiple signals per gchannel e far ny
types of i nt'B'H@E'Lelx@% W@Bﬁﬁga &P@?W&Bﬁ&eﬁ?gesd;w%%gﬁégg(ﬁ*&ﬁgq\lggy'ptﬁgvi ously
nentioned U sindfaeittsr mapseleseanideo sigrel Bassaehpersoasicorofiielibfopeatioaner a
angles froma sporting event, or an interactive ganme show. 20 However, the
present i nve@reghnaneBoBbvers the use of various video signals not related
in real t5| me and -content. Once a signal is denodul ated, the digital data
streami s denultiplexed into its constituent elenments such as video,

audi o, graphics dhthodasignalsrare2®ededfionarpintsractiveiRjPgram Manaweaier eam i s

directed to the ropri.at aode e | vy Al d d der,
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frequent sw g anmong nultiple 3 MAR 20 MPEG vi deo streans. Wen a

channel chanig¢erastivityqui red by a user response to an interactive interlude,
a slight inperceptible delay is progranmed to allow the expansion

al gorithman opportunity to adjust to the rapid change fromone _video
si gnal to anot her The various information segments in the various video signals preferably

relate in real-time and content so that an interactive conversation can occur as
15 the video signal is played back and the user responds to the various
interrogatories on the video signals. The use of multiple signals per channel
may be used for many types of interactive programs, including those disclosed
in the previously mentioned U.S. Patents, for example, field synchronized
multiple camera angles from a sporting event, or an interactive game show.

20 However, the present invention also covers the use of various video signals not

related in real-time and -content.

Once a signal is demodulated, the digital data stream is demultiplexed
into its constituent elements such as video, audio, graphics and data. The
25  demultiplexed digital data stream is directed to the appropriate decode devices,
i.e., video to video decoder, audio to audio decoder, graphics to display driver

and control data to applications software.

A seamless switching unit of an embodiment of the present invention
30 allows improved performance during switching, making the channel switches
transparent. Virtual channel applications for enhanced programming and

addressable advertising will need to enable frequent switching among mulltiple



5 During the delay, previously obtained video infornati i i

while the interactive system| ocates, receives, denultigre;stlspliyEd-
deconpresses, decodes, and processes the new video signal. Thi s érigﬁéﬂ?ﬁe
interactive systemto switch to the new video signal w thout flicker or
distortion appearing 10 on the TV screen, i.e., a seanless switch. The
present invention also extends to a nEtH%d of performng a sean1éss switch
between two digital video signals in a digital reception unit, the digital
reception unit conprising a m croprocessor and a decoder conbrising 15
the steps ofMPE&eided steaimssiVheniashaonel chagge isl requidetby Bgiaer seSRRGH

buf or i ng. 18 0 PET=giG Nt U0p e el §faf Cehiide OB piRF e o 808G

command fr onghsh&pBhSIEA %A @h dppoBlunite to adjusthe thsecapi i [
stream searching for th%&spl ice p;?oi nt %f t(ﬁe fi rstmdpji]%i??ﬂfg?iirggm?sei \g“nglep
and swi tphlwge?él_gﬂﬁbtos@%fﬁﬁf- digital video signal by utilizing a tine gab
in the 1§ rst digital video signal, the time gap representing a switch
time, and |oading the second digital video signal into said video buffer as
the first 25 vi deorisg reedelaypreviaesly obtainegviden inbdrmadira ipdispayednd be

di spl ayed; wherein t itch, f i j i
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splice points, such points are difficult to insert i i
ts, ( _ in video streans th
cone fromdifferent sources, which is the typical cable television «

env i S
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seamless switch between two digital video signals in a digital receptlgn unit, the
digital reception unit comprising a microprocessor and a decoder, comprising
15 the steps of:
receiving first and second digital video signals, each digital video signal
containing video splice'points and time gaps;
buffering the first digital video signal ina video buffer,
receiving a command from the microprocessor to switch to the second
20 digital video stream;
searching for the splice point of the first digital video signal; and
switching to the second digital video signal by utilizing a time gap in the
first digital video signal, the time gap representing a switch time, and
loading the second digital video signal into said video buffer as the first
25  video signal continues to play out of said buffer and be displayed,
wherein the switch from the first digital video signal to the second digital

video signal is seamless in that the video signal switching does not produce

visible artifacts.

30 A method of an embodiment of the invention enables, for example,
seamless switching between MPEG compressed digital signals in a digital set

top, HDTV or personal computer environment. While the MPEG standard



5 According to a further aspect of the present invention, there is provided
a nethod for preparing a plurality of digital signals at a centra
| ocation for seam ess switching at subscriber reception sites, conpMABINGY
the steps of: receiving a plurality of video signals at the centra
| ocation; 10 genlocking the plurality of_video signals, wherein genlocking
creates tinme synchronized video signals? directing the plurality of video
signals into one or nore video encoders; inserting splice points into the
plurality of video signals; tinme synchronizing the plurality of video
encoder s, t hdiseussesniseiusegf sple polritst suchqyuints @redifficudt thirsertisidee t he vi deo

occur at a cqgrrect. franme nber.. digitall ' | I . of
digital vide f%%’@%ﬁlaé cpwetr}uﬁcgnyff@égntgsé)hlé%egéw@?crﬁ}%%?ﬁ]esﬁ@%g‘ g?%lgt@wﬂg‘rotgér am
stream wherghironfeerli Thisak becaese stratned that Baee beevdemiprdssad labeeparateé rat e
t han channel capacity resulting in creation of, ceri.ai,n time gaps in each
of the vi deotiegmayshavedifierent Flacks aed Hierefare differrnt irvng BHRIMANGB, signal to
anot her vd'ndeo signal at the subscriber reception sites is nmade seanl ess

t hrough the creation of the time gaps, the tine gaps representing switch
ti mes thereby al|Acgardingitoa fﬂdheraaspgeta@rﬁtbespf@ﬂrtlmeﬂ%rﬁntgﬂ@ isPrevided Adeo

signal s to anather.videg si - ; | m g | ons of the
encode procegkettrfczfifotrng%rmﬁﬁhr%"ﬁg#n&e@?%g |§sg%tir%§%nt?my agb'rqrgé({e, t oget her
wi t h enhancepgeahkssewitoringmtisabsgriber Téwptor shes) comprising thelstafes ¢focki ng t he
time bases of the nul|tiple channel. encoders,. ge | ng. the video sources,
time synchroni zi n@cﬁﬁ’@i?ﬂ‘{ralgy .ofwge.oé@@ﬁeﬁﬁp%ggé@@ﬁ%l#hserti ng splice
points ajgthe appg@:ﬁlbb@ﬁg thOSIREAIIRNGE Vided §igna8, WREteirByeribtidngreasates timet ual | y
no hardware chang€s to nbst conventional 'digital set top converters are
requi red. 3 BpRCIROOBed gideerignat®nt s of the present invention will

thereinafter be dgﬁg@i,ﬁqﬁe W@E‘WE%?JR | Bito Yhd Br feFevidBE @ncodétss

acconpanyi ng draw 1 is a block diagramof an
i nteractive tel evirsedingssgice moirts tatRepiarality of videsck9e@!sgr am of an

alternative inter %(r:r{el é’y%chrec;n?z\ﬂ@ ih%nplhtléli@/ of video encoders, thereby ensuring that
15 the splice points inserted in the video occur at a correct frame number;
digitally compressing the plurality of digital video signals in the video

encoders, forming a digital program stream, wherein the digital video signals
are encoded at a lower bit rate than channel capacity resulting in creation of
certain time gaps in each of the video signals;

20 wherein program switching from one video signal to another video signal
at the subscriber reception sites is made seamless through the creation of the
time gaps, the time gaps representing switch times thereby allowing time for a

seamless switch from one of the video signals to another video signal.

25 In an embodiment, modifications of the encode process for the virtual
channel applications may be made, together with enhancements to the splicing.
These enhancements include locking the time bases of the multiple channel
encoders, genlocking the video sources, time synchronizing the start of the
encode process, and inserting splice points at the appropriate locations in the

30 GOP. By this means, virtually no hardware changes to most conventional

digital set top converters are required.



two-way transm ssion configuration. FIGURE 3 is a block diagram of one
enbodi ment of a receiver to achieve seanl ess switching between video
signals, FIGURE 4 is a block diagramof an alternative enbodi ment -df MAR 200}
receiver 10 to achieve seanl ess switching between video signals, FIGURE 5
is a block diagramof an enbodi nent of encoding unit provided at a
central location. FIGURE 6 is a block diagram showi ng a video frame
structure with splice points and tinme gaps, 15 FIGURE 7 is a bl ock diagram
of an alternative enbodiment of a reception unit, FIGURE 8 is a bl ock

d|t a?_r am showi ng de@bedimentiesf theircesant gvegtian MilbioRreinafiar H8 %?chb?@' BY oadcast
station swt . | ' - [ of a

control | er f@?yhg%ﬁb@é?@tg? %fg?eprf&%gféghn? égm&{nzﬁrﬂﬁgnga@-la& 'IilﬁlTWPFSChé bl ock

di agram of an enbodi nent of a controller for switching within multiple

event progranm Fl 12 i bl ock, di . . '
control ler for n?%'ﬁ”é??‘ﬁié'hé%&ﬁﬂ[aﬁef% gﬂ%%%%?‘ﬁ@ﬁ?@%?# , r']tZSO]I;I ?BURE 13
i's bl ock gli agr am G 9RE eNRebIBEOHIa§RIm 67\ah ahémativé Interactiveilelaviien dmamer ce

shoppi ng programi ng, FIGURE 14 is a block diagram of an enmbodi ment for
di gi tal pr ogtwarway treastrigsion cerfigueatioabl e advertising, FIGURE 15 is a bl ock

di agram of an enbp@i’@ﬁgte. fsqbl%@?%g@“ %&ﬁggwdi%tf&g%eegép@ of signals

to other signals at™ a Server, 6B are bl ock di agrans of an
alternative teiete seamlesstsadichingtbetwerh gideeRIN@IS3 9 FI GURE 17 is a bl ock

o a0ram of a1 BTV U SR Ba EGfGod P Er sl e o
si mul t angg@us ky agHieve deamidst Bwatching batwéen vitiedisighalsent
FIGURE 5 is a block diagram of an embodiment of an encoding unit
provided at a central location.
FIGURE 6 is a block diagram showing a video frame structure with splice
points and time gaps,
15 FIGURE 7 is a block diagram of an alternative embodiment of a
reception unit,
FIGURE 8 is a block diagram showing audio frames,
FIGURE 9 is a block diagram of a TV broadcast station switcher,
FIGURE 10 is black diagram of an embodiment of a controller for non-
20 related program switching,
FIGURE 11 is a block diagram of an embodiment of a controller for
switching within multipie event programming,
FIGURE 12 is a block diagram of an embodiment of a controller for
seamless picture-in-picture program switching,
25 FIGURE 13 is block diagram of an embodiment for switching within
muitiple commerce shopping programming,
FIGURE 14 is a block diagram of an embodiment for digital program
insertion — addressable advertising,
FIGURE 15 is a block diagram of an embodiment for seamless switching
30 from a group of signals to other signals at a server,
FIGURES 16A and 16B are block diagrams of an alternative two-tuner

embodiment, and



5 programinformation nmessage signals. A plurality of video signals 1 are
provided. Video signals 1 may be, for exanple, various field and/or audio
synchroni zed canera angl es of a sporting event, or a game show havidngARal0l3
content and host acting responsively to user selections. Alternatively,
video signals 1 may be any video si gnadg suitable for interactive
conversation, such 10 as those described’in U S. Patents Nos. 4,847,700,
3,947,972, 4,602,279 4,264,925 or 4,264,924. Various types of tine and
content related video signals exist which are suitable for interactive
operation. |In prerGURE 4y3s ardock diagranvelraroaltersativaiwe twoar embedinieiismi t t ed
to a 15 receiver on separate broadcast or cable channels, each requiring a
separate 6 MHZ NTSC channel, In the system described, vi deo si ghals 1 are
directed to anal Pgerkds degdriced Herdih@h inenactivedelsvidiontsystene onwbich & he
various video signals into digital fo mat for ansm iofn A/Dtconvertors
2 may be of Blﬁpahi(:%‘(lé\??fso@f&ls”%y'ﬁﬁ"qo&rs YRSAYIEPE W H@%ﬂ'&i%@%‘%]ﬁ%ﬁeé‘ to digital
format. g?é}nqﬁﬁa}/rﬁéﬁé}{ meS¥adlighAsn peslakiios wdsdsighaled aregnal 1, but

r at her fevve onvertors, or even st ngl e convertor are capabl e of
di gi tizing vprdvides. Wideo &gm@‘lamybe fartexample, \ﬂé”@i—lﬂ&@‘dpﬁf@&r %y al so be

del i ver ed 1 0 SRl efLa Bbfichog Bl 3t & sHULHATLVBRL WpBluelh Bicy Hhdinbiarod and/or

pr econpr esset? I’SI res In very e anmounts
of data. It arg.ytehhgm@ﬁagt@ct;hg rds}:mnlsexblyetotuser eelacimrtsheAlmnmtmelwfvld%Jta to be

sent, allowi ng nore signals be sent 5 f _ ~ ' 1003 A i ngle
transm ssi onS%ﬂaﬁn%mayglﬁa@k‘&aﬁ? signgisyitgble fer @Eﬁga%tfveaqo&%g S%\('g'[‘hﬁ'é% 8i deo
represenyg O‘éefth@s@déﬁwnbsa iP 0 sl AentENGL BT, 70003, FUT 972, @602 27RIar d Vi deo
is about 80 Since there are 30 franes/sec i,n su %8 the data
t ransf er rat62%4 92@°M?§é§ﬂ§eé/arWHF§VHe§rcﬁz éﬁ?%?”‘d&f%#? pPef erabl y
reduced by disgl Ll ofoGATER SREL AR RriteRicOopadyes. the data transfer

a

requirenents, Re Vari ous 1 git signals are preferably conpressed
before transm ssion. The video nmay be conpressed by any conventi onal

conpressi on al gor i t hﬂgy Sl R LR ABRR sigfRRSWBEILS trafirfiRed s

i ntensi ve" and
15 receiver on separate broadcast or cable channels, each requiring a separate 6

MHZ NTSC channel. In the system described, video signals 1 are directed to
analog-to-digital ("A/D".convertors 2 which convert the various video signals
into digital format for transmission. A/D convertors 2 may be of any
conventional type for converting analog signals to digital format. An A/D

20 convertor may not be needed for each video signal 1, but rather fewer
convertors, or even a single convertor are capable of digitizing various video
signals 1. Interactive video programs may also be delivered to a cable or other

distribution network in pre-digitized and/or precompressed format.

25 Digital conversion results in very large amounts of data. It may therefore

be desirable to reduce the amount of data to be sent, allowing more signals to

be sent



10 The processor intensive approach performs conpression by elimnnating
non- changi ng aspects of a picture fromthe processing in the -4 AR 2003
frame-to-frame transfer of information, and through other mani pul a’fi.gﬁsL of
picture information involving nathematical conputations that determ ne the
degree to which a given notion in a pil@ture is perceptible to the human

eye. This a@@'i?f%ﬁﬂl%@f?}%io%rbhgﬁ&h' BREKEAMIR, PHASEIRHRGRGMBIdNTIDE

transm ssi on poi nt. e menory approach involves division of a pict

; r age i nt odhidmife@ﬁsemﬁ ovari3i0d<hytes of Hatek $herkfopd, xep b?urmé$tén@abwdg¢ bcllir iGS
iven a code representi its set of colors and.yarijatj [ ]

O e b S5 St Hirs 5 5P enBRhg OB b s e

I nf or Mt 0Ny Rty Al Tl sEd R 6F YRR istHrerelibiiredited by dlgree. 20 1
ransmtted to the receiver. There, it calls up the identically coded bl ock

froma |ibecampresdiothl ocks stored in the nenory of the receiver. Thus. the

bit streamrepresents a ch s | e orti t j ji i i
this approach. T %rdgvgtrr%%cféhe e?kae[féﬂs §/rﬁqﬁlﬁlgpgrgs't;g&fiﬁiéﬁ%g{;ﬁﬁglt‘i}@{)oﬁrms;[ Ict? Erlen
bl ocks whi clymRy akgnré&ﬁbgﬂhdﬂprésb@d BeZ6re itnasmissibn.CThe wlled may Ué campressed o
nmenory 25 si'ze and microprocessor power. Exanples of commonly known
fogp(rj eﬁ/lilE gbyeuﬁmme@wﬁmmﬁwnﬁég%ﬁ@& thwwnxoa'ecommwwﬂnﬁ}%e JPEG MPEG
’ dgo M nal,,pr%)at ?%rﬁg é?gsa%ﬁs‘m%n%%ﬁn?crngi\('b.ded to reduce the data for each
ig _ be“trans ed. Data conpressors 3 nay be of any

convepy i onal typeh3Qraessopinttansiveapprobch dehferms ¢orfipessimrprebigsnaigpgiodeo
i mges, such as those prew_ous‘lel/i descri bed. . ressi qn of tht% Xfari ous
vi deo si gnalchanginghasperts efomicre Fomdlioprorssias "’(c:‘gggﬁﬂ&%‘??”? A" Bhe
conpressor p |.deo. si m g 11
by way of ei‘ig%'?{&etgoﬁ‘ fu%dl @@&gtog%%fﬁ%g}ﬁg ?gdnsm' tmlgggﬂo\?ig %I[éwgsgdgﬁglg perS)és}vle-l?
g Pannel . B%/ relitfrhatiteN@nipueationsigwt ddtepmans the degree [WOYRIFLR 81VED TOHAA 2 gat a

ream containing nore than one video.signal i i
S o o oS R T H P Raat (p R BElpecPor essi 19
over @ si ”9'p‘?oéc@f'}giE?]@é:r'a?lfheﬁmﬁﬂﬁgion-ﬁbﬁt-5 nunber of signals which nmay be

o of v Sen bt momms seportomp BRSO AL H R e S R ) 1%,
processor usgd ang. fRAR pBRYE WheRNMciBiotiNR ghRR @0t fepedsedting itsrsansfmi ssi on
colors and variations in luminance. The code, which is a much smaller increment of
information than all the information that would describe a given block of the picture,
20 is transmitted to the receiver. There, it calls up the identically coded block from a
library of blacks stored in the memory of the receiver.
Thus. the bit stream represents a much smaller portion of the picture
information in this approach. This system is generally limited by the variety of
picture blocks which may be stored in the receiver, which rélatcs directly to memory
25 size and microprocessor power.
Examples of commonly known compression techniques which may be used
with the invention are JPEG. MPEG! and MPEGZ.
Data Compressors 3 are provided to reduce the data for each video signal
which must be transmitted. Data compressors 3 may be of any conventional type
30 commonly known in the art for compressing video images, such as those previously
described. Compression of the various video signals might be done with fewer data

compressors 3 than one compressor per video signal. In a conventional analog NTSC



channel . Conpression techniques exploit the fact that in noving inages
there is very 10 little change fromframe-to-frame. Editing out the M
redundanci es between franes and coding just the changes all ows nuch 'Shl%@pj
conpression rates. The type of video which nornally contains a great deal
of hi gh-speed novenent, such as occurs gt live sporting events, wll,

e ) AL N R SRS R Bl GV 1

whi ch nor mal I"'ower frane rate ess frane-to- me change 15
than a live sipandli By dyianigwhd Vidachien.dt isipgksitsle covepd e dsiacreamtestaining
Currently, commonly known conpression caerres hav congressi ogs rg{%es t hat
vary from 2: mofeghan paejvigen signg! & P’i“’c%@f‘"ein ompiesyige e figiized signals. QWi i on

syst ens, depg‘?}g: &quiet)@f'vngﬁ% S@trarﬁ%fmiﬁaf2 %@Pa sABRqrahbiRisYiBh cRikhel I TIRO signal s

1 have been I Zed and conpressed, mul ti"pl exer 4 conbi nes the

vari ous di gi hahberiofnizhsls whiach may exlseneovenasingle ahpnnet isgeaerake rebtiedit: forst r eans
for transm ssion. For exa e, I.f.68 NISC channels are avail ah .and each
channel is c&7Me ac))fhct‘}'%{’@rﬁ‘@etol t};bngeqephg}lhg Vb‘@&¢?ﬁ“?%°8§‘°%°§ﬁ%?’8éé§%?'@2 | ow
novi ng vi deoygi GSednd TRh&S bo@ker: Andli Piht baRikid @ EHeatameshissiongh- speed
vi deo si gnaf% ‘g&g.ﬁ)rsportns), t(ﬁz)rﬁ) t he various NTSC channels shoul d be

al | ocat ed i nchana8l. pr edet erm ned fashion to nmaxi m ze the nunber of

i mul t ly t i ttabl i | s - :
i equency cor ! esphREFFEE Shpi e St FREMERA e HBTRORNERRY (| o

of sepgyate gy ahirGRTRERSSSEhrROMEdifi ©FiAcld reéundamiéseiwtwean frames and
frequency, the data stream would contain video signal SHJ’ eg)[ es?nt' ng 30 a
number of noebdisg jusbthewbanges Adows mueh RIERATSPTPIESHPT fakest 6€ LYRGrO yiieo

nteract ve  EGAIRURERAN A RRLAET ool bR AN € o Bl fBUOTCY

correspondin el mght“contain a digital data stream of
an interact i gorBiRQEvénts) Y therefode, bhelihd 08vest ®mmessioptrategy Movienomtt ti pl exed

conpressed hi gh-speed video sjignals that, are preferabhl related ip tine
and cont ent . oties hands dghAPraily Bays AV R rame Qpetarﬁdﬁ S?Wéﬁhtgﬁmrﬁleg%}m %ontain

a digital data sty oA e h iRl RGE LY B ghE Cbfipfeadion fatdsNTudienflpur
mul ti p?%xed l@%‘naplr“gegs?ggfn\?i%gggr‘il?5%@%3%\?\/%i ch arpe rel at esd in tiﬁ agg
content. The comampmninove cunpressiporfaRemeesthdy acqrerRIpsiPnEpighibat vy fMain an

anal og NTSC Sliogln%lr sgtgllli?é[s.i 1% 4:Pto 5:1 for cable television systems, depending on the degree
of motion.

Once the various video signals 1 have been digitized and compressed,

20 multiplexer 4 combines the various digital signals into a reduced number of
transmission data streams for transmission. For example, if 68 NTSC channels are
available. and each channel is capable of transmitting either 4 digitized, compressed
slow moving video signals (e.g. movies) or 2 digitized, compressed, high-speed video
signals (e.g. sports), then the various NTSC channels should be allocated in a

25 predetermined fashion to maximize the number of simultaneously transmittable
signals.

As an example, the broadcast frequency corresponding to a f{irst NTSC
channel may contain a data stream of separate digitally compressed non-interactive
movies. On this frequency, the data stream would contain video signals representing

30 a number of movies. However, the video signals. unlike those of an interactive
program, are not related in time and content. The frequency corresponding to a

second channel might contain a digital data strearh of an interactive sports program,



| ocal progranming. Therefore, using the invention, four NTSC channels could
contain a channel of nultiplexed novies, an interactive sports progran =)

. . . . . ; MR 7003
interactive novie, and | ocal progranm ng. Miltiplexer 4 receives the

i ncom ng conpressed, digitized video signhals and 10 in a predeterm ned
conventional fashion, in conjunction with transmtter 5  nultiplexes the

desired videg si. ; i ' i !

signal s ove$°nts‘rs#elg"il;l’\ﬁg‘&p o?hglrtllhg?eséjg@éér? %F%R%aggéc?hvé%lés[{aﬁs;lés@c%ﬁPgaeihﬁ§a;?'1I y one
video or ofeéd i t@hnd dontean allegrayuettygiotradpohidinpto Ashiidnhiacee edglstar | i er ,

t he nunber of video si gnal s which may he nmultipl exed 5 ontlo a data stream
on a singl ecantainadizitl G2 seaThe] anjpiefactys provigcapsistngof foRrTRYILpEXeG o e 5
whi ch use dat NS M SSH arsl fr&pEcyar e

transm tted“?‘%rs/prfs5 %ggﬁgrﬁmg t@g_r%{alg%h?{cg %?%A%%@é%ﬁﬁ#e@gpgag to aé;\q?lecey;’j1 Vi ng
statign 7. ddeespbrdimswia foerh dhanmeldhizh6oonemlan awd ST SC sigagl foktiaayo

conventional means for, trgnsmttin digital vid i.gnal s, i ncl.udi ng
br oadcast t KICBARIQEBAMIRGH rnPQI'eeW‘ AR &PP%‘&:@‘B%&%‘E%@%““&B Cgtgtlfdel lite,
fiber opti Ccox%in%%a&#eﬁ‘@f mbRPRXEA RV RY, ANBABMCtiW SpBFS Bide¥ath Yan ikleactimyent i on

may be self-contained in a stand-al one system as explained bel ow. The
transm ssi omovizansd lveyl ppdggambmnga t el ephone systemtransmitting a digital

video data stream Thus, a nultiplexed data str . 1.0l [g al
broadcast chann®fWHURIEXesf (PofvEs ‘PW‘B?S&‘F’B%SS&S%@%?% 856 9!’?@?@ gnal s
may bg sent jfi ﬁ@ﬁ&&b{mﬁx@d Sornibnal faOMEH, iRcijit@tion Wathepheomitet Sne. The

af orenentioned digital transm ssion devices may include neans for

transmitti nguitiplexey thd dnsed vigeo signal onforheydasired chanaels,agf ArRRRItSRESUi nent s,
the digital transm ssi i gnal . J i j AtaG16 ohe VR Si on
system Recéigf# oyerrt§%§?\§§s§1\a}§lreilgozcse I[ﬁigg?g%tﬁgﬁﬁg#zh&%gng or glol cont ai ni ng
mul ti pl exed opbthapsighall ihiapaiog eddiditgiforl. vi deo signals. 30 Ordinarily, nore

t han one channel w || be transm’tt;eng by transmtter 5 and regeived by
receiver 7 as i nAgringiedeheariicrc iisng %‘l‘é\)’i“i”l"éfg“wé‘f tH ML AR PSP of the
different chan St iRivAHI 166\ Rimisbr @€t | zed

! OBPQ[:R&A@ s%&%ﬁn@sg%ﬁﬁm%&?&ﬁhﬁa%ﬂ vary A mlsbr @

vi deo"si gnal ereo 13 Therefore, receiver 7 preferably

oper at es i n cbamjelsnebiconsedatastespgs siay yaiye dhe fragsnugsiQpdlyd $UreaiSgly ¢ j cul ar NTSC

channel for playba t hen. t I - QY B0 MdesiBRe sthediat. Thom the

data streant ﬁ‘\éit e‘né@é?gﬂmgleg%gﬁ,tgg%%ﬁ?llgﬁg{e‘hy t[o atjngorrggf ess or expand the
transmitter 4, media 6. and receiver 7 may be any conventional means for transmitting

digital video signals including broadcast television, cable television, direct broadcast
20 satellite, fiber optic, or any other transmission means. Alternatively. the invention
may be self-contained in a stand-alone system, as explained below.

The transmission means may also be a telephone system transmiting a digital
video data stream. Thus, a multiplexed data stream containing several broadcast
channels or an interactive program with related video signals may be sent directly to a

25 user over a single telephone line. The aforementioned digital transmission devices
may include means for transmitting analog signals as well.

In one of the preferred embodiments, the digital transmission signal is
transmitted using a cable television system. Receiver7 receives various NTSC
channels, some or all confaining multiplexed or non-multiplexed digital video signals.

30 Ordinarily, more than one channel will be transmitted by transmitter 3 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.



conpressed video signal, if necessary for playback to nonitor 10. 5

Mul tiple choice controller 9 operates to control receiver 7 and si gnglMAR 2003
selector 8 to select a particular video signal for playback. In practice,
a user need not know that nultiple signals per channel are in use. If, for
exanpl e, 68 channels with 4 signals- perl3channel were in use, controller 9.
i n conj unct Thareford, hedebeel prferdblangeraieg ivadonjumeli@cwvh signatisglectobd tpsedest ammed
to represent these channels M) tﬂag uigr as cgc%nnel S 10,2-72. %/bpnitor 10
may be, for2@aHAPRENTICCHRRShior BlrrPatke il FaTelt @ BIRURT WdiRHEHY g

preferably H%gllggﬁds‘?x%aﬁ’séﬁ@}ﬁ?%%c?ﬂgﬁ%.%ﬂmlaw @'M%Fiewor%abMﬂheg a

particul ar vi sign ata streamon the channel currently
bei ng recei vetlpleysed eidebsiznaly if neSisgaraforpddybatkae m®nitgr iher incl udes the

¢ on 3 ; g iAo th
Compr 8251 o schoMINRE BECTSPEBNE: L Ceser § cos FsropPhl R bbES - 07
sporting evepledy %Eﬁ’l%lﬁ? @BLo Endl Fé 1R 4YbhdNE dn BhacBed a ubbihced@btanb®l tRati Si on

signal using a conpression-nul T1plexing scheme which allows two sports
vi deo si gnahsultple sigdalBperfohanrek areph eje. t16 foeexamales 68 chanpelpwath 4signaligl e NTSC

channel (channel 34, for exanple). Jt mght.be ' four video
signals (A PH“ﬁ?BPﬁé‘fféﬁﬂ%?' CfOBPOIb"Heg" Hh‘f'ot“g’ ﬁﬁ'%rw?nfégélggﬁ g%d‘g Xgar]ti ng event.
A first videgeghoRaligitBe pRicoifthedNo RPiscPHed dhahitels Bithncker ds Eraandls a5t
signal of the gane: %he Second video signal (si[%na_l B) ma%( contain a

cl osetup vi &vI20fMohieorg@meayzhet fosexamaples FOBVeRtiaad) ISpysian. SEETRLIFRCIRP nay
contain a conti nuously,.updated. .renpl : L o i i rth video
si gnal (si gﬁéﬁferﬁylyﬁﬁi}x%%ﬁtcgf“ﬁcnélf’ g‘?idgﬁ‘gé?lg?ég?%rghn%ﬁl[E)Eﬁma'?'ﬂcé‘gse}e??)él}lrj vi deo

signals  (AsBhanidm thdat£ran @ thbehambitdupkaiyetingsretoydddwsrecaivatdo si gnals A
and B 25 multiplexed onto a data streamtransnmtted on cabl e channel 34,

vi deo si gnalSignel ssiertors fyithes iBFlEdesdPORICES AR - COMPESHOR PRFERAYPEd on cabl e

channel 35. 1 i : 1:3RA s&Hcaeah asd ¥y Edmpredsba e
mul ti pl exed aﬁhﬁfrg{uggze’ﬁéc/fgéidlg?{r"ggrtéégéé{r?pi\fed orﬁ gne f?ebé?;encli/;r channel . These

four signals rmay,Inpaweses an iteractappeating cvent programemight be pranspigahen 88) ect or

8, to play as_separate .channel displays for t . Wherld witiieflidwte 30
vi ever makeMEKgaPisLeIGHSIOR SERRY IR 408 5?Scsflgnt(§lgﬁ§tl¢{gﬁ%r, 2 seani ess swi tch

occurs t herte.la%mmde&ﬁgxmwdam Bj fonetante) thbetransmattedcaver @ sipglsdVBRE nay
include a | abel 3 MAP 7003 14 which reads,  for, exa YUl - en
Action -- Prahgsnch(chanes d4fgr PREAMRI- Ht-mif%bgesdes’é‘?d ‘ﬁ?ﬁpgkf%r Y 1%?51%1?18@
Statistics -p ff gf:ﬁnp?e)"for the particular interactive sporting event. A first video signal

20 (signal A) may contain the standard broadcast signal of the game: the second video

signal (signal B) may contain a close-up view of the game action; a third video signal
(signal C) may contain a continuously updated replay of game highlights; the fourth
video signal (signal D) may contain statistical information. These four video signals
(A-D) may, for example, be multiplexed as follows: video signals A and B

25 multiplexed onto a data stream transmitted on cable channel 34; video signals C and
D multiplexed onto data stream transmitted on cable channel 35. Alternatively, all
four video signals (A-D) could be multiplexed into one data stream carried on one
frequency channel. These four signals may, however, be mapped by controller 9, or
signal selector 8, to play as separate channel displays for the user which, when the

30 viewer makes choices on the multipie choice controller, a seamless switch occurs

therebetween. Each video signal of this interactive program may include a label



As shown, if nore signals were needed for an interactive programthan were
mappabl e to a data streamon a single channel, signal selector 8 inJ Ml 2003
conjunction with 5 receiver 7 may be programmed to switch between the
various video signals 1 as well as theyyarious broadcast channels to

provi de the necessary |ev interactivit referably all the

| of . . Ho
various vi YBtshgragsedfoge i "gt”é'éc(&t’ﬂ ﬁ‘cgo'bér%F%Lﬁ‘:a&ﬁ’\é?e'hPéfcgﬂ iVé*Pr ogr am are

nul tipl exeg. %},& a. P{eEQd:fe $hanpel.prddditionally, the signal selector 8 may
store informat ox relating to current 10 and previous user responses. For

exanpl e, the penselan,pf mbid stgmafs were neddeduior aprintepacve pragraetbpoWee® pat t er ns
of the viewer could be stored in r]ermrr%/y: ‘I',his1 inforgation gaas/ bt§ used in
conj unct i ofapPaciF @d‘rﬁ%ﬂ?af’?%{h%ﬁi’“_@l&? b Hiepalegiscgr Eo SV GHREPE ™ as
di scyssed fc@eiggli['Pgltra%PpPro@rﬁ‘?&c@&wi!cﬁ%@{%@ﬁ%c_e\ﬂui@@i @idéo anaﬂﬁf gf @Be. The

I

storéd person e tnformation and recei ved commands nmay be used to
switch 15 agithe vadduswebadchs tcheanlsdapevidertbanecessary lovel @6 n¢ragitid- wi t hout any
addi tional _response_ fromthe user.. The | tipl.exed.int i.ve program may
be transni HO&GVB‘_VBW"‘&&@Y _H?élﬂbe VaPBFSeEﬂ%%ﬁgW%%SF&P%C‘gg&hB é’%ﬁﬁﬂn&t hi s

enbodi Ment ;eSS futHxe@bh®ra Shdiechaptelgr ammed to switch bet ween
the various video signals on the single telephone |ine, 20 If additional

| .
channel s were dé@ﬂh@ﬂ?ll}alhmgwww% Bay gereopfor@atiensalagag e thed  bel ow.
The system of the present inyveptiQn y L i ; tional
enmbotfl ment ?‘“‘$ Prevines U hodP }{u‘t ?&%‘F%ﬁ%ﬁﬁgg’ﬁgpgél toreegp%lgqgggﬁ%gata stream

ina pl urglrévidﬁseéspbﬁwgﬁdmisbr e ivifwar oBild b8 segiie menorpathis ddfomhdtion

conpri ses conpl ete 25 nmessage reproduci bl e by t,rlg receé ver dl'[sr ectly in
response t oaythe used BCONHACHIN Witk comEends tEangmiiedyitin g IAe0 S 80R1FS g
responsi ve t e ChicBh 298 ; iR & hERRY tFrefeRitet. OThedore@. Each of
the infor n'gf%%%sraﬁcgz‘g‘gr%%?ﬁ' %’6'[@2'6??}5.“ %dsr&dat a sttsr\}grgrrs contain interrogatory

messages WipkRogal postilatrdformationiapt esceived commangsonaxts usedipytitihive nessages.

i nformational nessages, or conbi nati,ons ther.eof. Mar fnf ormati on

segmbht s | Anteretively Peleenydaa susams and Vﬁﬁgfs@g%}gﬁ{}mﬁ) gﬁoggggd]}ﬁgﬁérlggkﬁf) *tlélarre and

content so f;@ﬂheq;ge,{ nteractive conversation may occur as the video signals
ye

are displa and the user responds to the various i rr ories
cont ai ngd in 3 Nikemyltipleyed interactive program may ge transraieeed’ 3\% a?ﬂx%}e

telephone line, if desired. In this embodiment. multiple choice controlier 9 is
programmed to switch between the various video signals on the single telephone line.
20 If additional channels were desired, a two-way configuration is used as described
below.
The system of the present invention may be utilized in an educational
embodiment. In this embodiment, information is stored on each data stream in a
plurality of reproducible information segments, each of which comprises a complete
25 message reproducible by the receiver directly in response to the selection of the video
signal by signal selector 8 responsive to a user selection on multiple choice controller
9. Each of the information segments in the various data streams contain interrogatory
messages with associated multiple choice responses. responsive messages.
informational messages, or combinations thereof.
30 The various information segments in the various data streams preferably 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

mul ti ple choice response, the information in the video signal assotMAR éd.
with the particular selection is displayed by the signal selector 7. The
various interrogatories, responsive negsages, and informational nessages
may generally be contained in any one, npre than one. or .all, of the
vari ous vi deyidspgHapls. APRSELASHES R P%FH“EW%W@%W&Pﬁi“?’rg”ﬁﬁlc{‘?‘ﬁ? e video

Signal s pefeshRR4h2RlromRABARP e Thiko BEn S8SlclaRia VHRTIGe DiRESIPLelddoRTACt | ve
prograns, su as those disclose In the previously nentioned U S.

patents. isplayddtiyarhesighaleelpriog?.afise yanpubmierthgeoriop eepowsivehmessagesi t hi n t he
scope of the present invention. 10 'I;ﬂ%qgresent invention

| b
utilized adndinéraHoRal GHesagesIayRRct contined,ip; a0g o %gﬂé“ﬁ’é‘gﬁés:r y. In

t hi Sse”b()dhlﬁ"éf{hev EusOUiﬁﬂotiigrﬁﬁis.Vi deo signals that nmeke up an interactive
program are stored 1n local”storage neans such as video tape. video disk,

menory (e.g., RAM uf@¥la ERROvhmebatainingrmilripla videepignels pePpreadaaghl y, t he
digital video signals are multiplexed onto a_standar SC sigpal, The
parti cul ar channgkBRRRRSeE ‘Pfsm?'Pd)}??fé °§W%%&V88rqg6ar’ésr1§ucg‘fal§;ﬁﬁ°e§c ?hstg fez)rS %tive
boxes di Schﬁﬁn@?rév'ibtﬁiy%érﬁﬁmeéu’%. pavefts dOReF indeaktiielppvyranii@ay bé er act i ve boxes
woul d then be cConnect'ed to a television set. Alternatively, the circuitry

i n Fi gur es dévefoped [vdhicicara withivethe sgsipe ok e PEEseWANENHBRr d and i nserted into a
standard persongl conputer (.PC). LGRPBILAS BSRA with nbhe

i nt ePactive boa&hepgcs T 5¥@S$§$&§l%§a§:gﬁﬂigupat ?%n since 20 the

st andar d PgaRéisass ficamaicbessiy. thisfembotingsms, tbd dighzeprideesigoals 1G8 shown in
Figures 3-5. As shown in FIG 2. the system of the apres%nt i(p\(/)gntion may be
oper at ed i mnake Up\ap INASRCENSBTPEAMATS HAred iThlopa;SlordgsqReans REMAS MGSESRf deo
signals | are proc S RO | BPRISIHCEL D8Hin D@iniunedi @idférably, by A/ D
convertor f“geﬁgh%ogn%?@gégtﬁ'b@&@gggﬁ'% corrpregsolrns 3.I_Tm‘li!he Si gnallg are then
routed to aheeigitalatidedwignalsi angmsitiplaxedoritd a standardNTS Gsigwsdi ahpartiewar

swi tching between the various video si.gnals i ' . head
end Fat her Sf9fags TREans may s cangesed QA% St ?eeln%ﬁ%cﬁgggé%gﬂsgﬁgﬁ?l?i ’%Jrgil ays the

mul tiple choige 8&riBed bQB%. ahe idigrattisRbokdirvasigdthan bekannettogtd¥ back to the
be el ayed Wpviionagt berIPNaD. 1 CURUTL I REWFRG PR BEY T CRERAN : onal
Sui  ohi ng A vk B e B el OO et on of the user
and rout es rhiteopieeisoe dn sheginaractive boashismot tesessaryfar s configuration since
20 the standard PC processor performs the functions of the processor 108 shown in
Figures 3-5.
As shown in FIG. 2. the system of the present invention may be operated in a
two-way configuration. In this mode, the various video signals | are processed as
previously described, being digitized by A/D convertor 2 and compressed by video
25 compressors 3. The signals are then routed to a central switching station 14. In this
embodiment, the switching between the various video signals is accomplished at the
head end rather than at the receiver. Multiple choice control unit 9 reiays the multiple
choice selections of the user through a relay box 17 back to the remotely located
switching station 14. The multiple choice selections may be relayed by relay box 17
30 (o 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



J ~1A c003 16 conventionally transmts the desired video signal down the
appropriate cable channel for the particular user. If desired, transmtter
5 may al so transfer conventional progranmm ng on the cabl e tel evi Mgl U3
channel s not being used for interactiwg progranm ng. Alternatively,

switching station 4 may i.nclude multipl.exi equi pnent. 5 a revi gusl
descri bed, coanentionaly Hﬁ%“&fséh‘fnﬁ?sirf"ﬂ)l"'éie ﬂﬁ%zflggi”f‘glée %qpr%ﬁ?enga lregcc!’t% PJ\’/% Y
pr ogr aims Of‘éfEr}eﬁ;ﬁééﬁ%%sér.eh?&ésfrb&rﬂrgg%}ﬁi&@ﬁ% may lso @Al @nvérftidnkl wer e desired

to inplenen e Interactive foot game " program as previously

descri bed, pgsiging ohTBCabirklevisivaheinelsept benghseddat BEAEVe t he program
However, in this instance, the video si.gnal s woyl . he 10
transm ttiPRGSBRININGn eERhxLY stwd‘cgm§isﬁﬁgﬁl gﬂ“éd{‘%‘%ﬁg‘é‘ T%i"%grq&ﬁf’%érmg, a
signal is ?sg;%vigbfséy B&AYedaXd thut Bpdiike nealbIe intdfadiivet ot Rbn@tesicdive on whi ch
routés the desired video signal to the requesting viewer. Such a system
requi res vprogrdmsivesnsingleitelgvieignichamanl , but can be inpl enmented using
digital imagery, Alternatively, i.t b i N Mtet he
interactive spof®?iHg B Ys%ﬁgfedggzrf‘ﬁ'gf"gg‘ﬁgf gg‘%{gﬁfe\glf%[g. g\lhe% the user

enters a SEIIO%% pRViofQPUERtbEd, aQingke STYO@kble channslemsy be a@lachedfed ephone
line to th entra? sw t chi n%éstation whi ch routes i e desired, signal of
t

t he i nt er atheipregrpmo giasrAver &k thisiastarcsy the vidsp sigARS & Ui e RESEPhaHNS singl e
link hand|les both thel | Y8, Ghel | Siger 8t a LilkBallie sk vor and
t he 'Or ans ™8y m(?fengt fliﬁa%gging%deélgbﬁ B egpg‘fét}%gﬁ?tyrofacl%o? cles, fTom the
head end WagsEbdxTe At table TWi swiiehing s@fiob stk rphtas theidasiredsyidnesignabia he

interactive selection made_at the receiver. The twg-way Lin n the
user and t ke reQRasHng H§WSE- aRYcHR SHRIMIRARISE ey 435t S%i{\‘ﬁ'@?g %%r’éo"éé‘e‘glshg%?

exanpl e, dﬁg?@glg&@b%rd(a%%@m Pgageransferred fromthe user to the

br oadcast ci al "purposes; such .as targeted adverti sing,
billing, sendi mgtemayaely, s oy baidasieblego wangmih the AMBTREYHVE PPTHIEVER of a

prize, or other 25 c rci.al ngn- ¢ LLl avhausly
Gesci bed, SUBTBEE OTPIEPE !Bt NJER OF ATy sir t aiecRUh Re6ayq i opt Bba e e
f rame-t o- f rage, cRNheRlephbSd Kebas tidyirahamgriag sntips wélchgoveethe degrey. |

during fast notion or scenery changes). The system O i nvention
may be adwégx@h@fébﬂﬂtva‘ﬂf@g’ﬁ%&?ﬁ@d’.vg’ttgz B%Féémﬂq‘?éo‘b‘?gp&eesfsosﬂhﬂg %ﬂuﬁqggﬁﬁ on the

unconpr essi,on 30, B Q ﬁf@racmg Rh&cdEinPiadd R tigOratdiadrlaad tHesrapemiss®aed t o
select a desired signal, a slight o
that choice. out of a plurality of choices, from the head end where the actual switching
20 takes place in response to the interactive selection made at the receiver.
The two-way link between the user and the switching station may be used for
other purposes. For example, demographic data may be transferred from the user to
the broadcast network for commercial purposes. such as targeted advertising,. billing,
sending a game show winner a winning number for pickup of a prize, or other
25 commercial or non-commercial purposes.
As previously described, compression systems generally perform less
efficiently when frame-to-frame content includes many changes in pixel content (e.g.,
during fast motion or scenery changes). The system of the present invention may be
advantageously programmed, to ease the processing burden on the uncompression
30 program. When a key on the controller is depressed to select a desired signal, a slight
imperceptible delay may be effectuated if desired. This delay allows the un-

compression or expansion algorithm a short period of time to adjust to the rapid



i nperceptible delay may be effectuated if desired. This delay allows the
un- conpression or expansion algorithma short period of tinme to adjust to
the rapid - 3 MAR 'NUJ 17 change from one video signal to another JAMAGHUS
ordinarily causes a degradation in the efficiency of the al gorithm causing
video glitches to appear on the screen g}spl ay. 5 Figures 3, 4, 7, 16 and
17 show preferred enbodi nents of the recelver 7 and the signal sei ector 8
'\t/:)dg(r;abl e sleam ethfI i cker - Lree transparent sw tching between the digital
signal s on e sanme channel or different channels. The
may be connecehangedrempneridessignaléa aneieawhish asdingrily cEoisae & Zg tegb;)ggmsnts

output of anygg r%@gtlc?r{:;r e%?fﬁ{@r%?dﬁﬂ?é‘élgg%mté@ ?r&bd%gb%;hﬁ%ﬂgse e ég,exed

i nteractive program era el ver c or 8 are
bot h conponenps thd s@eemdts@rayctlve program box 11, whi ch connects to a

tel evision or other display nonitor. Aternatively, the required
functionality of the RF receiver 7, signal selector 8 and nonitor could all

be conbingd in a pjanpdas dy ren8QRal1 7CaHRLbRFerkd 4B
odieifbints ohnthefreseilenv 15
conponents to the pfegrsonal conputer. To provide this ca%abl lit r1e olnly an RF

denodul at or bdand, the isignehselaetenBite gnakieseamiassitkesdceteanspar buffer(s),
and sync corrpgwgaﬁ]ﬁg Bgﬁrgeénothgedlé\fgggﬂe%%lén%?s G fheCstithe EQAMNEI @F diffEheRe

items, and an onent e connected to the PC processor and
storage el emeghanmsis. d‘rsedse)emuodmnahtsg may ezonmected to@nyn@nNEmisien Madia 20

enbodi nent, the us make

shows an enbo@fﬁié‘?ﬁyﬁﬁ)?’heczeif%@% ug%‘gloxsﬁ‘,%{é‘?ﬁg@&%’gﬁad@ﬁggﬁ%f’% tpﬁl:gﬂcr:lgs?)
pairs of Ry deygtidarhakiplexed iteracOve peigoam, Prieferadly, phexmez;verdnamfbﬂgaabaur
of digital video buffers, as descri bel.ow. .25 Fi y .ﬁh

embodi ment  whiselpcar|&ae BR CQmQQHﬁﬁ‘té'anol"&S@Ct%%\ﬂoc# @e[f enw}ﬁo or nore

separate digi
> onnect ed Ec%hﬂ%&tg%’a %@gu?!??\ ofgnirrf‘]mym dy monftbig ualeerBativelyyitoe opquitesissor 108

|
ni cr opr ocessorful@®ndlityed the BEfEERIVER 1, SigNgh e'§6t°6|grﬁJrﬁudtr}‘B tef(%ré”%%ﬂ:ﬁ-erhgr oper
channel and dafa stream La a8iPbdsbid BRIPUES by the addition of a few

15 components to the personal computer. To provide this capability, only an RF
demodulator board, digital demultiplexer, decompressor(s), frame buffer(s),
and sync components need to be added to the personal computer. These
items, and any other components, may be connected to the PC processor and
storage elements as disclosed in Figures 3, 4, 7, 16 and 17. In this

20 embodiment, the user makes selections via the computer keyboard.

Figure 3 shows an embodiment with a single analog frame buffer.
Figure 4 includes pairs of RF demodulators, error correctors, demultiplexers

and/or a pair of digital video buffers, as described below.

25
Figure 3 shows an embodiment which allows for a seamless video

switch between two or more separate digital video signals. As shown in
Figure 3, a microprocessor 108 is connected to RF demodulator 102 and
digital demultiplexer 106. The microprocessor 108 directs demodulation and
30 demultiplexing of the proper channel and data stream to obtain the correct
video signal. The proper channel is determined either by examination of the

user's input from user interface 130 and/or any other information or criteria



video signal. The proper channel is determ ned either by exam nation of the
user's input fromuser interface 130 and/or any other information or
criteria - 3 H LJIU3 18 (such as personal profile-infornation)'Sﬁ&%&dmﬁn
RAM ROM 120. For exanple, the RAM ROM 120 coul d store conmands provi ded
within the video signals as discussed in U S. Patent No. 4,602,279. The
user interface 130 nmay be an infrared, "®ireless, or wired receiver that
receives information frommnultiple 5 choice control unit 9. - 3 MAR 2003

19 The RF denodul ator 102 is part of the receiver 7, and denodul ates data
from the brgadhastpersem grofile-irdotneationy stoned in BAWYROBES2Gr Fouexampleer t he

data streamis _denodul ated, it passes_ through. a f : tion
Cirout 104 1T BARIGOY 126 Coueiae crameriapav Rl ot FaPdRifetas
cont rol | ed by;<],40PHAS 85 Paerd i, U2, ZronVItdeusaniefiace 1Bdemsy badno and
data signal out of a nunber of video; audio and data . signals ho at ed

within the déifeared rwicatess@r siredireceiven that Fteﬁélvﬁbﬂﬁﬁﬁ??t ABTELPGr use

Wi t hin thg SY, tem lQ Pﬂﬂ@é to seanm ess splice fromone video streamto the
other it Ps %P@?épp QY8 Performthe switch in the digitally conpressed
domain thereby elimnating the need to decode two video audi o and data
streans at the sane tine. 10 When the conpressed digital video is sent to
the video decode function it is first stored in nmenory 160 until there is
enough information buffered to ensure continuous playback of the video
stream Because of the conpressed nature of the video information, a
relatively small buffer 160 can hold a significant anount of video
information (on the average of five to six frames). This nmeans that there
is a 15 significant delay fromthe time the conpressed video is received to
the tine it is deconpressed and played out. Therefore, the preferred

met hod for switching in the set top would be to select the new video on
the way into the video buffer 160 while <continuing to play out the old
video to the nonitor. Because the incom ng stream has been created by
produci ng syntactically correct MPEG segnents that are sliceable, 20 this
can be achieved easily. By this nethod there is no need for additional
hardware in the receiver. A video always appears to the viewer to be a
single video streamw th



no repeated or dropped frames. MPEG allows for the reconstruction of the
video cloek at the receiver | 1 through use of a data field called MHellBCR
(Program Cl ock Reference). This is 25 necessary to ensure that the decoder
can play out the decoded video at the Eane rate as it was input to avoid
~dropping or repeating franes. Additional enbedded information in the MPEG
st ream i ncl udesTheRF @diSodpates Kit iapionf the meseiventysind demodigeniapfram  Ti ne

St anp. Thesge signals ar sed.to. maintain |i nchroni zat i i.th the

audi o anda’ﬁlbé‘@%is‘ift FWF‘B‘?qr#rteﬁtgdﬁ’é&@irU’éFOP\?@fgﬁoF bo'%ypr/g@%r(r?ﬁé %%%Ltge:;?eé and audi o
to the di splayyuialh, i @ases ifosdhonforadid @rbesditfon elttalt 10unes acigiadi ment for
seanm ess swtching between separate video signals. In this enbodi nent, the

ni cr opr ocedsmoultipie8ercifht Toe demultiplesen O6tis ennusfled pempgroprRgasis| LIOBRAL i s

denodul at ed by, RF denodul at ors A 1028, - 20 T, nodul at ed
datadstr eaﬂ’é’vﬁjﬁtsgfmﬁwé’g?%raﬁg‘?&“és?81’““’ glroruég{ %'?us %62&%%‘4@81%{&% gd out put
of the foryghtls Rich@h wiBIT 16 Ui Strednh BndiAder it RahSapprepriatedesivetfordset o t he
input of the digital demultiplexers 106A, 106B.. t

As with the RF . .
denmodul at omsthirohAsystaRBln areies telegimiess splagnfram preYdrSsUEBAC th%otg%éb‘sar e
controlled by the mcro o A I 1 i} | ows the
i cropr ocegg%?m%dg pfgoﬁ“gec}i‘g%gﬁgﬁe){?tt?’gglgg%@cé:m?&v%%c?ﬁﬁlgg?r%'r}]’di vi dual
time-mul tipligxReng tedRed & dgocdesworvidtofdudioent! detaamershsat abrosamnsttimest r eans. | f

all - the video signals of an interactive programawere contai.ned.on a single
chantel or data l@qnéhmomaremwﬂén‘ﬂéﬂ ‘Bég 5’2‘@%%"’9‘1{’0@ K l\'/n(ghgf(%gilér)\gI e RF

derodul at otg, . fof WAy 66 BEEIG640 s enBish Aidnhdn Blfedemslenbrt exer serially
connect ed gﬁﬁsﬁoée |n%a&:i<{1r?(%6gﬁedltw§ icéli tal video buffers. Two data streans

are provi degdndruens plaghadk gf thalvidterstrean.pBesausesof troaemeiessed pBEre OFME out put of

the denmultiplexers contain a pultinlici of \videg,.: ' t hat
can now be Viferdpioanales ¢ FFéa”é’ﬁB?sz lﬁ’é‘lﬁgr B%Q/ a(':‘é]\éljd?]adggmﬁ‘l%'rt grpr)lrag'ggsf g?FalOS

control. | n,f 0l Side%n itle averap@of MO Isix FediRes aT s ineattaiat thérk id  t he
i nformati on cont al negl 15 in one RF channel . Instead fhe informati on can be

founds at disignificant delaycleare the tisae the compeessee vigsads FEHYEHE WRUMF PS5 stil 1 be

able to spljce anong.t tr BY, e G ¥erréd meihb® kot stliighihalin giei t ch at
t he out put f°’P?|r§SStCV\6nJ(;§‘ﬁiﬁdt°?%r§?<eerrsr\ive ?én avorind duplic tlslgg the entire

decode chaisat toptwomlidbd 1 selectribe sav vidge on Fhegwqysint@ﬁbﬁyvigeq;‘&f er iwﬁ'g‘e approach
and  duplication of tlEI;])? out The olgfvidteg?o G0 i dP U 2R tKe REoiilg!stream has

continuing 1o p
been created by producing syntactically correct MPEG segments that are sliceable,

20 this can be achieved easily. By this method there is no need for additional hardware
in the receiver. A video always appears to the viewer (o be a single video stream with
no repeated or dropped frames.

MPEG allows for the reconstruction of the video cloek at the receiver 11
through use of a data field called the PCR (Program Clock Reference). This is

25 necessary to ensure that the decoder can play out the decoded video at the same rate as
it was input to avoid dropping or repeating frames. Additional embedded information
in the MPEG stream includes the PTS (presentation time stamp) and DTS Display
Time Stamp. These signals are used to maintain lip synchronization with the audio
and also to inform the receiver when to present the video and audio to the display.

30 Figure 4 shows an alternate, dual tuner embodiment for seamless switching
-b,etwecn separate video signals. In this embodiment, the microprocessor 108 controls

the selection of the RF channel that is demodulated by RF demodulators 102A, 102B.



20 A standard MPEG stream contains different t

ypes of encoded franes. There
are | frames (Intracoded), P franmes (Predicated) and B frames - & MR 7003
(Bi-directionally predicted). A standard MPEG structure is known as a GOP
(group of pictures). GOP's usually stdrt with | frames and can end with P

or B franes. There is ge [ I
Fr anes. - Wiklilemodist B eerss HH i formsrterias CaRGFLar ¢ PAmel0Ath (i Pur o ioef ul
for many rg ?iu?%?thf%ﬁd E@&Icoﬁggo}géfh S@ta{s’ﬁ@%ﬁ?ar@ﬁﬁnﬁﬁ&% demeshpapsn. GOP' s

that end wt rames are considered clos F ' '
_ or the present invention,
pr ef er abl eheaigral dentlldsiexers (HEA,406B. ensure that there are no notion vectors

pointing to f t hat '
reorders the \r/;a%rggitb F@r%’gaéamgﬂlﬂlﬁsthrgﬁpgfér l@ngeu‘{iéigagfd%%ipb%grsg{ﬁgghgl S1(:)he

encoge profRes, | BoRfdHRl bl heGRRfopdtesstt 469 TS Cortfghise hi s reord
must” be uﬁ%onaé PR the 8%0(? er iptrrl order for the vgi delgﬂ?gb%?:ah-sgent prg:)erGIry.

. 932(|\)AARF201&B:rQI_pi‘dceET(ﬂr1’98@Méepeﬁd@t@ sdlegt tg/odiferentindividualzimgmultipiexeds 17 18
rame Type BBPBBPBB | BBP P . '
Reor der 1 vhiso SETIsomfreat ghangels anc g sreppsy & 4Gy BeBsiggal YPUES,, O OO

O der Fr IR 'I; o) we ;
Sl | Ges oolErielRE plogtarkyrctoRhed of S3inelC el Bald e v Lo t e |

frame of G iResshty tb havenpsinglaRF denodulatr, forward gEer HireRtoaRRd S8kt e control s

t he encoder can  code.w th variabl i -l ' f
accuPat el ydgm? H@ﬁi‘@\?&r‘myeconﬂ?ﬁf@d?ﬁ% & q”tgétl%f@gg@ﬁ%% t %Irsggnt ;ﬁ[re ;Ss
unrel ated then t{g d8RAGREANS &8 Préiddddmmthetdigital derduldplererelQ6&@Rd al | owi ng f or
a multiplicity of switching opportunities. Because the 15 ends on a P
fS r atrre, aA cﬂd}ﬁhdﬁwlpg of ihe| dgEMRItipleXepT GAREN $€é*ﬂﬁpi’§§y gax@&%iaﬁﬁgiaﬂda Di gi t al
ystem Any .of the above- d eri 1 ' ' be used to
handl e t hgatg&fﬁf%%o“égﬁ &'c%?r?dgg% ﬁg&g&ggdg#@ﬁﬁﬁﬁ%ﬁf&giﬂ ﬁ?]pr eferred
enmbodi NMent control. In this way it is no longer necessary to have all of the information contained

15 in one RF channel. Instead the information can be found at different frequencies in
the RF spectrum and we will still be able to splice among the streams. By placing a
simply digital switch at the output of the two demultiplexers we can avoid duplicating
the entire decode chain. It should be noted that this is only a cost saving approach and
duplication of the rest of the chain would work as well.

20 A standard MPEG stream contains different types of encoded frames. There
are I frames (Intracoded), P frames (Predicated) and B frames (Bi-directionally
predicted). A standard MPEG structure is known as a GOP (group of pictures).
GOP’s usually start with I frames and can end with P or B frames. There is generally
only one I frame per GOP, but many P and B frames. While it is not necessary to

25 have any I frames, they are useful for many reasons.

GOP’s that end with B frames are considered open. GOP’s that end with P
frames are considered closed. For the present invention, preferable code is closed
GOP's to ensure that there are no motion vectors pointing to frames that are outside of
the current GOP.
30 MPEG also reorders the video frames from their original display order during
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 properly.



20 however, seamnl ess video switching at the reception units is enhanced

t hrough certain novel nodifications to the encodi ng process. As sgMAR @08 h
above, seam ess switching between digital video signals, whether
representing i ndependent television prdgrans or.different related signals
within one interactive program is critical to the view ng experience.
Seam ess switching is 25 defined as video stream sw tching that does not
produce visible artifacts. The effect of the encoding process is to
sinplify and enhance the seam ess switching process. The encodi ng process
i s perforneanabrdar centTal kocati Gn8 Bheao eliehkrifs!ffSwi ¢h 1&r¥® Shown in

Fi gure 5. @%mesleecn in Rioggre § gapPlgurgl pty of Wi deogsiggnal g 3D0pare shown
whi ch coulicf cg rise live or prerecorded video streanms. The origin of the
vi deo 30 sTyrell s could be fromcaneras for |ijv i deo i deo vers, video
t ape SdecksFramaRsordersat ef | £t & fedd? Bt & *rhld Vi dgowsiqgngl Xé gzgnl&gEEi n MPEG
format, HDJV, PAL. etc.. A plurality of audio signals 308 may originate

from CD, trgrgfmsﬂ?ncrophones, etc.. . HHH4f 1003 22 The data codes, shown

emanat i ng rmg}d{ppe dat@ goge Lanputerg 336 (i rp Feguw ep B, mre theninteractive
commands for 1nteractive processing used by the set top converter, as

di scussed above. Preferabgygp) the data codes are pa&dprzof an interactive
scripting | anguage, such as the ACTV scripting | anguage, originating in a
codipg 5 conput gplicdd Becuf Aethd@ha@vEihe Bsframeatahesodf of AR dpribrite thel dragitc oder

312. These data codes facilitate the nultiple. inter aft' ve RLogr amm ng

opti ons at of GOPRedapimperianhid RoInt ophihat Witk ARATARIAIC FRYSISBS 8" channel

for enablin ] dsiak8lratiydeaciséveansn and a
second vi dggdeg\ﬁ%g%mb%??m%ﬁéﬁ g@aﬁ%ﬁ@%&ﬁ s?es t he ygodes which |ink

t oget her t ldesirtiiffeencend effrcogtam ainembistugredaterl that BePREQdShCAHET %N the 10

different videp si s.. Referring,again : Vi Nelg) t he
plurality &pd 9?‘3’589 @ﬁéﬁ%&’&%@féf‘g‘““’g‘éﬁ?( 8§:§Welgflﬂ:&lr$ dtpﬁg&\l/rlﬁg&e&ba%%ﬁﬁ%gﬂc devi ce
304 d t hisop LidiRnYP &RneNd A64d GOristyigiged. synchroni zed vi deo signals are

directed into the video and audi o encoder 312. In the preferred
enbodi nent, conpati ble encoders 312 are required at the cable headend to 15

work with t¥h5roq,i 9?} ﬂhegseﬁﬂéﬂi%in%&ﬁal@:!St%'le renote sites. The interactive
applicatio ion are preferably facili tahed by
synchroni zi ng t benycsinheatdse-alescribbdreneptidn ndit embadigsatsican be Yieddo Midlhe and a

specific autgé é)caIrﬁt%gEWit;rlth o} t%\é%lresggt invention. In the preferred embodiment,

20 however, seamless video switching at the reception units is enhanced through certain
novel modifications to the encoding process.

As set forth above, seamless switching between digital video signals, whether
representing independent television programs or different related signals within one
interactive program, is critical to the viewing experience. Seamless switching is

25 defined as video stream switching that does not produce visible artifacts. The effect
of the encoding process is to simplify and enhance the seamless switching process. |

The encoding process is performed at a central location, the elements of which
are shown in Figure 5. As seen in Figure 5, a plurality of video signals 300 are shown
which could comprise live or prerecorded video streams. The origin of the video

30 signals could be from cameras for live video, video servers, video tape decks, DVD,
satellite feed, etc. The video signals can be in MPEG format, HDTV, PAL.etc.. A

plurality of audio signals 308 may ori ginate from CD, tape, microphones, efc..



synchroni zation is achievable within the syntax of the MPEG 2, 4 or
specifications. In order to facilitate the seanl ess switch at the r’?ﬁ’?’%b}m
sites, the video 20 encoders 312 are preferably tinme synchroni zed.

synchroni zed start is necessary to erfRure that the splice points that have
been placed in the video content occur at the correct frane nunber VWi | e
it is not neces%@@pl%@d@btsm\nnPlﬁialsaﬂlné\ﬁ@m B¢ daiecaderamEust 346 in FigbEgr am

types, i.evable in thi n i t producers
With t he ﬁaﬁqua‘%{z)}ntfrgctb\fe cr%)nvpadxggfcsmﬁ %ﬁtxvec% o§ers§¥1§é§scqgo§/ tﬁé)%yi g%e boundar y

Wi t hi n t hecgn@s®druid RstudfedAbotdl Préenbly, e dRiacdodéste pAXbY an ibivFALEVE i me code or
Vertical Tine Code (VTC) information can be used to synchronize the

encoder s mpumthngmnasuppas the SFT V. 6cripaing languageapugingtti@un acedifi8at any frane
by utilizi boqiepé,\?e V dgta c?% t eﬁfon%}(a@d toctﬂgmgexfjflgmﬁgsf%her nal

control lin onmahd code ut er t he encoder

312 can becddes %nﬁstem mﬂﬁxﬁretmtara&ﬁ{'d gregamning bpwime anlhﬁb&’cpucﬁﬂuﬂ‘vtskl ng
encoder nodifications at t headend ensures nore effectivye seanl ess
swi t chi ng Bhis embodiatent rauisesadata rgnel forenghlingmyachronouss wilfh REWeRn F gure 5.

mul tiple V%gggvﬁeg%%{:aﬁ? %rpc{)?]see(ép ggcg&geaﬁll@fllg@&t{;"%hgel c%fngﬂ?ésﬁheggﬁie@r e i nput

into the e {'efred enbodi nent, four video channels are
i nput i nt owhit lﬂ‘xmogiﬁrer&ib&ixff&iemeptegramrmmmmaddesbrmatd&megmcraann theay be

i nput based on the content that is to be delivered. In the current
enV|lﬁonrrentilffesmbi"ﬁ]é?ﬁ’(sa?SI imtations for the nunber of videos are based on

picture qualityg fe%&gte{g%%%e NQVRN Eats id@efhe pmrhlhtylaﬁwraeo bieRdls 30®@afehe nunber
of vi deos and au I 0S can be cont ai ned hin a si ng e channel .

Furt her, agdmlonlnedemthelvudnotwnlloohéc\c%erﬂ%@ndIUBWDV/@GIS!ﬂﬁh@ﬂl}ﬁ t hbe ime of the

al ternate enbodi e hat descr i I 0
Pr ef er abl ysywﬁ@“&"radb‘féf’ S’Cﬂ‘ilsﬁ%e reﬁtség rz‘atﬂ ar%HM&EH}égﬁgﬁe}ggl%gﬂf[gém
However, MpEGrfkdasboliat. Contpailble en@leatNe mre@qyiredas tterrablehratesd tsuch as
wav | etts and fractles could be utilized for conpﬁesm on, Theﬁe t echni ques

are ISCorrpat\Mobk withitherdigital recepden wiyis AT e remere BUE heArisregdver PHEAUR™E a1 vi deo

Syst ens. %hﬁem nhﬁﬁgnle eragg'vﬁé{ﬁ{ated"yy%yﬁ@g&uilﬁ’g teoMiiads b eam in
order to faC| Fitat e erréd seam ess switchin atebékg)g set top box.
I

These nodi thedeademisonepedific vmmﬁdmng%%mwcaw@loc@é@rl wwth
reference ts}cr)nc oem%/alu((j)n % a];c 1eQ'Ebl§ Wienfe M ?yn%&zof the MPEG-2, 4 or 7 specifications.

In order to facilitate the seamless switch at the reception sites, the video

20 encodefs 312 are preferably time synchronized. This synchronized start is necessary
to ensure that the splice points that have been placed in the video content occur at the
correct frame number. While it is not necessary to obtain this level of accuracy for all
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

25 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 external controlling device such as the ACTV command code
computer 316, the encoder 312 can be directed to insert a splice at an frame number.

30 Making encoder modifications at the headend ensures more effective seamless

switching at the set top converters.



shown in Figure 6. Switches at the renmote reception sites will occur at
video splice point 336. Programswtching is facilitated through ¢ Y8R 2[]03
provi sion of splice points. The splice 2Q points are identified within the
program streamvia the adapt atl on fiel®P data. Program switching occurs at

t hese points based on u er,sonal i,le i tion. stored in
menory at eitheftS @W@g\fﬁggﬁ 65’ %)%‘Fie%?‘g‘?aﬁggcﬂ) dyas esgr‘\g%%ﬁ%%ds from
the pr 007 AMeRALE Gy \{Kﬁufaxrﬁ@aﬁ%&o&e%w eftth PreRirel RRbYAISRAL, 35krvigeopOi Nt 336,
t he vi deo coder I'nserts splice points at every G oup of Pictures
(GOP), as sHmnmﬂsm’clEptgunte tBe eno@IR 12 blosiestrs mofe grdessvadebystrearas may bare and a

series of P and B fr ed on rameters., set within the MPEG schene.
Pr ef er abl ynPEhgasegpn | q’é’ C@H@BH@@ 1580 ‘éé)g“d’lvﬁ"segdi“ EBEUTH SRR ?'Whl ch nmeans
that s he acﬁ@anm'rh@ﬁ%@ﬂar the RufibafSr viddaR e s & orNBicied quality. vect ors to the

next GOP afe present. notion vectors cross fromone GOP to the 30 next
GOP, arti féﬂmmarakyehwmr.ébbramll bé 80 bimat teftkanunpher eEvidegs and aydjos tiékd. Thus, a

cl osed GOP structure is. necess fo ax and to
ensure t h&ahpseanamestwithigasingle %W?eécf gmg taeew&grfé\ecﬁ‘?”%{ﬁolﬁo e splice. - 3
MAR 2003  24ndiRe ol @Bakdof Be Ritsrg4ta eBbditneantiatdzscrives mtwhnmeﬂ. toinfinite
frames of video. It is preferred, however, that the GOP conprise 10-15

vi deo framimplemeniglien.ng to Fi gure 6, four video signals are shown. It is
desired that a m VEBG-Y any ot her
vi delf si gnal . % ergﬁlg thg\énnéq@g ure gggté‘grﬁqess Vi ggcg)ﬁgﬁ%lgﬁi%rgtagccurs on a
GOP vi deo- fHo?wmcr MREGAraynd I»EBEGaraewamrdmmd cmapxessxm forrsptlm sieh poi nts need to
be identified for switch pQints, gro ra ggﬁ er.e "Jergpc channel

sel ection iwaviedgang fracties cguld bgb‘BP’E%d) or WRFIREEPE encoded as
splice poi %ﬁan:YMé \»ﬁthttﬂgeﬁyﬂr{gcmmﬁﬁd Bme@éndaﬁi@%ﬂcﬁgxw videongsegot occur

i mredi ately exanpl e, a command or ut 10 req U|res finite tinme
for procesXemgin Mbdifiedtioms, hoaveyerelers r@&dietl@ H‘CrMV Getream Mﬂc‘bﬁ‘? fpgllitagey 1. 5

GOP's. As shown.in, Fig k real tine
nat ut® of ! e&’&f‘éeaﬂﬁﬁsﬁ&/"tcﬁﬁﬁ ﬁ&‘%é%@ﬂﬁ’ ﬁgoﬁ%h@%gméfgé}ﬁéﬁqghannel to
create a tidxBodiRPschéMe atdUedbtitel btidey WRE edatnean threvidao frapmesinictugerdfecodi ng

one streamto decgdi ng the other
shown in Figure6.

Switches at the remote reception sites will occur at the video splice point 336.
Program switching is facilitated through the provision of splicc.points. The splice
20 points are identified within the program stream via the adaptation field data. Program
switching occurs at these points based on user inputs, personal profile information
stored in memory at either the set top converter or the headend, and commands from
the program source.
With respect to creation of the video splice point 336, the video encoder
25 inserts splice points at every Group of Pictures (GOP), as shown in Figure 6. A GOP
consists of generally one I frame and a series of P and B frames, based on parameters
set within the MPEG scheme. Preferably, the GOP is encoded as a “closed” GOP
structure. which means that the GOP concludes on a P frame. Therefore, no motion
vectors to the next GOP are present. If motion vectors cross from one GOP to the
30 next GOP, artifacts are created and visible when the screen is switched. Thus,
closed GOP structure is necessary for compliance with MPEG syntax and to easure

the absence of visible artifacts after execution of the splice.



15 during the gap 340. Thus, the gaps 340 shown in Figure 6 represent the
swtch tinmes. The key is that the nost conplex video is conpl eted7and,

t hrough the channel before the first packet of the next GOP is thpcmﬁﬁ@[ﬁhe
channel . By encoding at a lower bit rZte than the channel capacity, sone
extra tine is created at the end of the GOP in order to switch. In this
way, two MPEG sTheGRE lensh iseregrammable padiean be withigildo efiniteframssidfal correct
MPEG data stre Th Cﬁﬁ% e I Qfa‘?ﬂ 3 sshown in
Figure 5, ﬂ'gf%?gﬁcﬁﬁ%%ggéygﬁ&ggﬁgge. @%&é?ggs"ﬁ%ﬁa s,esbre eerpgf)l y, are
encoded usigEigkd®, A8 vides sighals AeehpweSRiM desired/tiat a sraml¢rowwitel be amder s any
conventional audi o encoding schene. Al of the various video, audio and
data si gnafremang videgisigngllg aan theprigFnEsPaln 25 the encoder 312, in Figure

5. Preferably, the conpr ¢ i%hg‘n,aé LS AU QP viddd-f2R3e Digital
Hi gh5Speed Expa}rsl‘éf%orﬁr}n}rgllt@?‘?{ggé?e?%ﬁg?)ngg‘ény 0 Cé:r coonvent ivcl)nal febrmat.
The data t y@endas. IFot pierecsrtiainateritl, sice psintsdmedito hidemifidder privabess t hen
outputs a digital data stream at the a[r)‘ opriate bitirre ?e for tpe t ar get

.
channel . TReinHo&Or BIOSFAMIDINE Yeere,ifTee] shangelselspriands Zrauired (58198 Sssi bl e

modul at | O”Gc%)boiﬁﬁ RSre BlcBi& Albdoe R Wnile 1fNO8RA ndsst hfardul at i on
schene. If so, the data rate at the output of the nodul ator 320 is around
29. 26 Mops sedridessyie needary ocdur ithmedinisly. dior expramiel d @MmeARd< kEEPUL wi t h

respective approxinmate data rates r_an / - ent i onal
nmodulOat i on%"é‘ﬁ@%h{‘%ﬂdwc %’W?S'ﬂg'ﬁéﬁc 8%(:.9%1}&%%?1@%%&32%&%3\%%% % ﬁef present
i nvention. Md@a@pison Scheme Rate 64- QAM 29. 96 Mops 5 256- QAM 40 Mops 8
VSB 19.3 Mips 64 QAM PAL 42 Mops 256 QAM PAL_56 Mops 10 Separ aqte NTSC
channel s are t héw sbowbimBiguierd. splicsnirkned ‘gRaee elohpravreal UBESARYSSY v usi ng
frequency tion.. Thus, .Se€ 1 1 chi ; gmverters
can occur Mgﬁ#gﬁ@ dé’f’ﬁﬁgr?“ nbgsg%{(;{hﬁozj?hv%(ﬁgnm gﬁagﬂtﬁlﬁggﬁeéﬁtﬁ@?%gg gf rom one
NTSC channgj whzhaR©#dtederNaiS6e shiached lfrompdecddisg ussstatetoiscoding the other

15 during the gap 340. Thus, the gaps 340 shown in Figure 6 represent the switch times.

The key is that the most complex video is completed and through the channel before
the first packet of the next GOP is through the channel. By encoding at a Jower bit
rate than the channel capacity, some extra time is created at the end of the GOP in
order to switch. In this way, two MPEG streams are merged to create a single
20 syntactical correct MPEG data stream. These gaps can be created at the encoder 312,
shown in Figure 5, using any compression scheme.
The audio signals, preferably, are encoded using the AC3 format. The present
invention, however, covers any conventional audio encoding scheme.
All of the various video, audio and data signals are digitized and combined in
25 the encoder 312, in Figure 5. Preferably, the compressed and encoded signal is output
in DS3, Digital High Speed Expansion Interface (DHEI) or any other conventional
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.
The modulator 320 may utilize one of several different possible modulation
30 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



In summary, seanless switching at the decoder is facilitated at the encoder
312 15 by time synchronizing the signals, time |ocking the encoder&Mhdi03
creating a tinme gap 340 to each of the digital video streans (which
represents the difference between the2&ncode rate and the channel
capacity) to GOPs, defined below After encoding, nodul ation and
mul ti pl exi Aepvephenat medrladon soheme (yeh A FY Kt sBSKoclcp SRR Y566 Wét#taﬂé% vi a
satellite, w.rel .. land |ine, broadcast, or any other conventional 20
transm ssi B}r(lglsésxgs"f\ge?r’#o’}'n the preferred enbodi nent, the signals are
distributed to MaeinbtienSchese vi a caRite or ot her transm ssion nedi a.
Reception Sites At the reception si,;eg M%referabl y consisting of the

M

el enents shown PH@Mure 7, the si g Mbgs r ecei ved via a tuner mechanism
344. 5The tuner 23% be a wide b bpS tuner, in the case of satellite
di stribution, a8M¥Bow band tuner ft-3Mbpadard MPEG signals, or two or nore
tuners for seankésFAM BAdi t chi ng bet4®Mbpsli f ferent signals located in
different frequepepAM@niel s, as expd Moped bel ow. In the case of MPEG
signals, the tuner 344 tunes to the particular NTSC channel indicated from
command by the host processor 360. The host processor 360 is preferably a

Mot ofol a 68331 Ehanftlt 2/88YeRRnibedGR B ¢eRMenaRl chRfbBiaes s or
inclil’?di ng Pomer%g?é}?%te PenatnPum ee’tc. Trlle signal is then forwarded to the

denpdul at opredérbly Hismgdeaqoensly anoddBuion.dEhusd sdamtless swiehiep#tihh &P gnal , strips

off the FEC and forwards the digital signal R e video
and audi o G8RVJEFS @??Pcﬁtfrof%@“eo‘?q@a?% a“&&%&&Z‘P‘%#?,Nfsﬁgg"éf‘éeﬁé’F g“’g‘?e

separ at ed apd NAROIRLAASSE dnolGNTIRT ahRRel 3 Aistusdep elofhi t he program
identification nunber (PID), and routes these PIDs to, the grﬁzgé%gé%zate

decoder, whet herln vinimery, seamiess swilehing atrtheydepgrerds faciitatedatdhey erably

forwarded to the Dol by. di qit al I . ~ted video and
hdi 5 1ot i ooanaie s S SFEAE0k fe khpodftand RaGR £GRET Vi TED, 2
vi deo di gi tzah3t016eieheg iHelif)al eBY sidatris (S8R hwkpredenisrizpdiffersnedtetwensl ect ed

video for display. A phase [ock | oop gPL rectgv rs,the encode cl ock, which
was encodedh¢ naole ratpmmd the £hangpl @PatbloNPRES JaRAA I field. Preferably, a

ROM hol ds the opgfh@tenBeting tciiftiBMaA®multiplexirs tpisignals i be GaBmamsd tos backed
up with Flash-ROMto all ow for ] onal
reception sites via satellite, wireless, land line, broadcast, or any other conventiona
20 transmission system. In the preferred embodiment, the signals are distributed to
remote sites via cable or other transmission media.

Reception Sites
At the reception sites, preferably consisting of the elements shown in Figure 7,

the signal is received via a tuner mechanism 344. The tuner 344 may be a wide band
tuner, in the case of satellite distribution, a narrow band tuner for standard MPEG
signals, or two or more tuners for seamlessly 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 processor 360. The host processor 360 is preferably a Motorola 68331
30 processor, but may be any conventional processor including PowerPC, Intel Pentium,
etc.
The signal is then forwarded to the demodulator 364. The demodulor 364

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



downl oadabl e code. Further, there are nmenory devices connected to thﬁ,n 00
decoders 372. 380 and graphlc chip 376, which are used to store grab %
overlays. for exanple. Furthernore, proflle data for various users in the
home can be stored in nonvolatile RAMSor ROM 352. 15 A backchannel encoder

and nodul ator 368 are pre endi.n ta.b eadend. Such
data may cOniYided ¥EuEIe éﬁ:c%c&ea%% ‘i‘ gfﬁlﬂtj?e&ﬂder%ﬁget&’%ﬁ%gg ansel ections,

denogr aph' a(e8 2h PheodipariRd ﬁfé\(i@éédefssmstﬁplsr SR progamEdehitisaseor es, etc.
Furt her, 8 reception unit 342 permts new software applications to be

downl oadednumber KRIDY,engd routesebese Bicl:@ﬁlabmgpréﬁﬁ decodern ihetise vidppdating
redefinethe 20 fu ctl all ) of the
har dwar e. rccﬁ?ﬁ 5ﬁu%§ 15 %fufef &’%d% {ot}hQDtorbS(fﬁ &nﬁg){&lc&tl

TeHETVE. T Re ontrol® of the

fr onkppaneic SHos pﬂrﬁxele&@@v@eo 86d 8RO ﬁlmseml dyodedl s exiphipned e Qutiphet ports,
t he EG Decoder, the RF tuner, graphics chip and the pmapping of the IR

renote f unvidemissentip éﬁw@@ld}gll?ﬂmaﬁ%@é@iﬁ FWé'eﬁFfoﬁganh@mtpéE H! ogy,
i ncl udi ng rlow di.n de%ofj ]gS mul ti pl e canera angl es. individualized
adverti si ng" Vided fpr¢ifRIaY, esent invention is inplemented as a software

application wi th&gf\ﬂaich@cl{ 186 [HLLY edentrs tRlAcoduubek ebivhobogncoded ipthsf er abl y
| ocated within

or Flash- ROM 352 of the rece 1% U shown in Figure
7. The i nt BERportian of e MEESAAarRtokled: PE?E?IP@yaﬁp @WB‘? B?/Eﬂefpﬁrémpbcat ed in
any type of efp e e rg:,ee?hgﬁ?laﬁxﬂﬂlwﬂldng%% WERRAV 2 RERROMo dflg@Mor et c. . As

suchl® 30 t e ave access and control over the hardvvare
el enents ofiokMBadile wde. Firthet,hierprefraemaer devibesdionaested tadhaddi ti onal
hardware is reqwred for ful

| 3 MAC. 665 7 i
proogr ammi ngeodets 3P c$P aRA ERPRICE EE’ 3?7&85@ BFF HSRE {0 595 &P %écé’tﬂvé@\g tC %?H v

per for ma”C% Er Fmrﬂbﬁygmm%%dﬂbpearwus QUMY RNhé ROEE clieb®tieredomt r ol devi ce
348 can be wth the resent invention. It is preferred, however, that

t he remtenewmbéRAMbcEOﬁ/ﬂ&S?oe an 5 infrar ed (IR device and incl ude
four or nore option huttons and thei e daeg8mdkass vi deo
l?a‘%gg'ﬁ{l?eg ﬁ“‘ijﬁf"{a éo&ulzﬁg gxgse.lanorQqucﬁﬁ

swi t Bhi ng at thé 'S exp a| n in the par agraphs bel ow.
The recept iyihedfddd. BhzhHahayl dmnlargupas&mpmeﬁ&rmﬁdrmahsn dapabliee of

;rgﬁ: ;E)Irge '\s/ggcct}lo%s d'\é;%(gz;a%hgrdata rtargete% a(averngng Ql%ogees‘,c gﬁ!%é %v&‘%b?es?e‘i@

Further, the reception unit 342 permits new software applications to be
downloaded to the unit. These applications can control the unit and redefine the
20 functionality of the units within the constraints of the hardware. Such control can be
quite extensive, including control of the front-panel display, the on-screen display. all
input and output ports, the MPEG Decoder. the RF tuner, graphics chip and the
mapping of the IR remote functions.
Preferably, the interactive programming technology, including providing for
25 multiple camera angles. individualized advertising, etc., of the present invention is
implemented as a software application within the reception unit 342. Such technology
is preferably located within ROM or Flash-ROM 352 of the reception unit, shown in
Figure 7. The interactive technology. however. could alternatively be located in any
type of memory device including RAM. EPROM, EEPROM, PROM. etc.. As such.
30 the software shall have access and control over the hardware elements of the device.

In the preferred embodiment. no additional hardware is required for full use of the



10 user interactions and information transmtted fromthe program source
and seanl essly switches video and audio streans as appropriate. Bab@gap HIQ.?)”
the viewer's responses and requests, the unit automatically and seam essly
swi t ches between video, graphics and apgi o progranm ng sequences

reflecting the viewer's earlier responses. The interactive technol ogy of

t he pr esenintdractive\peograromipetedinobogy Withjhthe esesption upihd4rigeehigvethe whi | e not
requiring the set tgqp nitb342 to transmt any information back to the

pr ogr anmi nge@al}}ae&e. Sf‘fbﬁieﬂea 9YYeo decoder 372, shown in Figure 7, the header

data is strippednQifpetot@ontédREéna drRabtontide dPatd d48anlbe vbadoit thet hen
sel ected based on"a command fromthe host processor 360. The associ at ed

audi o i s seresertonyensomullisopraisceddiowsser thanthg sanote gontiph deee48Re 4 deo i s
buffered in_a s rd video . buffer and then : j The
physical bﬂﬁffaéerdt @\Qggcvilcse H f‘?ﬂ'é‘ge f{?‘flr ?rﬁgorﬁ/lgﬁ%ms 'Saﬂnoglgtfl%ﬁf ﬁh‘ég%?%qieﬁg%r por at ed

by referegpgss Enough tinme nust be allowed at the initial onset of decoding
COfill up the buffer with I-frame and other data. After buffering, the
sel ected video §ewslestivideryyitchingnlthegeegpionrnih A+ SEEP Qg’eﬁlé’b‘gae process,
which utilizes a,vanlab I ef i Idfy, the
vari abl e | é’ﬁxgagﬁpgseg%%‘g' gg%%/egggés%%z&gg%%%ﬁﬁg@%‘Egﬁc%%}%gtlggﬁggnd\fand
converts i fealdtifdeOMPES-1, MPEG-4oit MPESahddcodingt Tha lesefpionsinitdddwmogitdescoded
into its constituent parts i.e, notion \Ezect rs, dct coeffi centf%asi)?d t he

li kelo tha.'ﬁeftlﬁ'ér?\‘iiiﬁfé‘d‘néé?f°HEae‘F@c,‘Eﬁ‘?§‘f”r‘iﬁe roF the SFRam sAHES 379 SFHA astream

i's convertgg, ; HaR&Y sHORd & doBfspfiamt i on using an 30 inverse Discrete
Code Tr anssg/#t%q%égfoi ter. Isg {rﬁée frpgr%(gs1 are intercoded, the pixel datais
generated and stBasetugion the bieWeBs resp@iséstaRE regpiesizghRugibautpAgiclly MGure 7, the

seam ess switch fromone to another MPEG vide tream i i ned.

Swi t ches wiSFRMIEELYsWiY e%P%‘&’S%‘ﬁ‘PF%é’r%gfcﬁ?%‘i ando Eﬁ%&%%@?‘ﬁﬁ?%% When t he
denux/ decoqgfiecdfe the'ViEwary dirlfer $49onsel ETiIhiep tipOcthnology of whet résest t 0 t he

sel ected video signal which is sent to the buffer. Thus,%’gri or . t he

. t
switch, thenfantion permilsddugts leypial interaptingtyayhilestat FaquisIgARe PABI2The next
signal PID | gh8a0ed 1Rl padts il g MBatdhe host processor 360. In
T sh™a swtch t frthef

order to acconp 0 one of our video streans, }he vi deo
decoder 372, shdunhd vidési dpepder72 ahown jiniBiguter s, therhsadgodpads stHeped At Phie new

video str E%Egusrt}cgr?\.r ’I‘hie tpariu%ul% glfdgg {sqﬁientslgl%t:teg%ﬁﬁdio'ﬂcdmm from the
host processor 360. The associated audio is sent to the audio decoder portion 380.

20 The selected video is buffered in a standard video buffer and then output for decoding.
The physical buffer size is defined by the MPEG standard, herein incorporated by
reference. Enough time must be allowed at the initial onset of decoding to fill up the
buffer with [-frame and other data.

After buffering, the selected video goes through various steps of an MPEG

25 decode process, which utilizes a variable length decode (VLD) preferably. Generally,
the variable length decode converts the run-length encoded datastream and converts it
into its longer bitstream format. The bitstream is decoded into its constituent parts 1.e.
motion vectors, dct coefficents and the like so that the video can be reconstructed.
Subsequently, the datastream is converted into frequency domain information using an

30 inverse Discrete Code Transform DCT filter. If the frames are intercoded, the pixel

data is generated and stored in a buffer.



vi deo and audi o stream shall have its own PID. known to the interactive
application to stored in menory at the set top converter 342. in ordé&®l {493
facilitate seam ess switching anong the independent video and audio
streans. It nust then call the routin€& hat perforns the switch. This next
PID, identifying the next selected video signal, can be based on either
user sel ecti on Refetipgwaiigafe 7, e seamiesasvitchdrannne tol anothde MPRG bidedhr. Once
the next PIDis |oaded he decqder 372 hegins to.look for .t selected

Vi deo” st r CHITATSS SAREIth GBSO M | RS v HRG YRS RPN AhheR 1 P dRuEs S

dat ast r eamy it ARARARICol? 314 dl Figftt WRKS, the Slick einbapsalchedioahéral i on of t he
next vi deo. ce the spflce point indicator of the first video is seen by
t he decodegele3it? vadeb signal whichixkeui webe Biffanallhis pridetetth $veigeh, B firsle decoder

372, th cond d.vid ' | .beqi t I, ht buf f
Uhe’ $irat VIEGRESH GREES BB 1608 UORRayE Bt ver e obiablena ' Te °°

sel ected b@e%@&’er%elz(ﬁbn?ihte M5t piSi@Esob SEEChl er@6 atRRRUSIPR swRiich totoRE aEt i Ve
control code. One of the itens necessarg S1;10r a seanless switch is the

splice poi the fawunderstreams) the Wit desodesidae. shpwg in Bgpre bmushisBiyARR cators are
Counter 1 nBILaBathah e uReH oy Bt T i 858 Bt ERSnooklif B C2 POt ™

counter in b rior to the splice point.

The splice b Ma fldadsticasi Han 8evetitawi PED. kROWE & o itntrattsve2pplicaioant in the
stream Once the decoder 372 determ nes the splice POi nt, i [

- t can.begin

buf fier i ng stheed e rtemprylaidhe sat tapraoakertes 3A-iin QEleq ELBRHIAGCSEAMESE ARISY¥hal as i f
it were one MPEG.strea i | Aol I{ ied BEI Mk dQRine tHagaNs,

pr ef er abl y2P8H NREIGPHY |mo‘ﬁ\éf r%ggsw?%ﬁgﬁgﬁfﬁmschm 30 is idlgnti fied by a
uni que Pl Dper@othrsithdvitcher Tiis aext PR identifging theer re x ozl etadedddeforsignat. lsen bAPEG- 2
transport table such as S, PG and PMat. the .invocatio f ednLeractive
servi ce. ORasedPNEHBYAISHSPIECHIY ANV, tléesmfeﬁ‘écudgf%ﬁf(’ﬁc ‘8‘“‘8:36"{’: arﬁjr?g{’ and is
sel ected 1 Ui 8dcbi@B70fbedng & 16bE for tHRldcRaBidtongedr ee
channel s are optional and s ac e sg gcte y the Control_Program based

el ect ed 1 hilhex SPIDRhaBE A dcbhd ok

on Ggntrol aMidseayss obthelgap 34beratthipihe vidpo datastisam; Bedaeadaed & ‘HB‘r mal | y
swieh vt e 2905LaLed, M 050, OB, LOMBIALAS A Matchehed

i ndependenfl%Ays S ihg referre ment, sw tching occurs on frame
boundar i es of @ fErboMteo ik Beenity the drcbddr 372 and the sprond evideqtsienal igddentified our audi o

streams of bl;lttgeucge%ogér 3\’%‘,e£e second compressed video signal begins to load into the buffer
as the first video signal continues to plays out. The new video signal is selected based
io on either user selection or based on an interactive control code.

One of the items necessary for a seamless switch is the splice point counter
and a splice point flag. Both of these indicators are placed in the adaptation field of
the MPEG video streams. The splice point counter indicates the number of video"
packets prior to the splice point. The splice point flag indicates that the splice count is

25 present in the stream. Once the decoder 372 determines the splice point, it can begin
buffering the next video stream and continue decompressing the signal as if it were
one MPEG stream.

Audio Switching

As with the video streams, preferably four AC-3 audio streams, each of which

30 is identificd by a unique PID, exist per service. PID numbers are obtatned from the
MPEG-2 transport table such as SI, PG. and PM at the invocation of the interactive

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



swi tching fromone channel to another, one frame nmay be dropped (i th,‘f}j,,s,
case, frame 5), and the audio resumes with frame 6 of the new channél™ e
audi o decoder 380 is capable of audio switching by provision of the insert
of audio splice points at the 10 encodd? 312, shown in Figure 5.

Preferably, the encoder 312 inserts an appropriate value in tage splice
count down UBPBECaysitioeoiaiwRtier | TS rEmameedRree KBAWEI 2ErRPURNYi Bd FRathRe  when

t he audio j ld b b odsh 8 swi tch
udi o chareres S ERoE: Pidsfarh Bhea 38 CobRoPl Haeds 0 R B WY B 11
be nearl yuiisphaoe ndally owidrewitls eie.assobiakRat vddoarimemed shdSevause bhe dat a
commands are tine sensitive in the digital enbodiments, they are sent from
t he heades¥itghed indeRsRARINY: data PI D (Packet Identification). The conmands
must, be synchr qﬂ'{ﬁeﬁﬂeﬁﬂeﬁ' edb8BMeff B R g §dLBrCRAPHRS bRRGarieck las@hOWR 1O
acconplish this, the data codes conputer” 316, shown in Figure 5, nust send
20 i ndi vi duatie digitadnds ragresenvitioh 9P atfoet audiasteapsofEiggreinWhensi st of as
few as two _bytes. Therefore, the generator nust. pad the . rest of the packet
with code SWF‘CE:’I?&)@)"’“‘ BY% ‘3?9“%%%%%950%% ‘B%?’c%e?rgf’%eds(gh'{ustcé‘si‘ ﬁrgmé:ncoder 3
12, the engogdarndhdii¥rdshmed WAk 6 df (B ndvi haaAdll TRE budioQyeALLIBOEs | f a
partial packet 1s sent to the encoder 312,-the encoder 312 does not send

t he conmmandpabit bf awlidhsweiteherg byepraviaiod of fhelinsed af Badio5picePRIMYthdf t he

packet. The c d as_i.dentj f i j

Edu¢%t i ondiic® mﬁgﬁﬁbg&"} k\ggfcsgl'ol%rg%.mf?&’ gg\e)aﬂ r{?%%y/&g@s%%d# ?@%’?ﬁgﬁage,

Ent er t ai nRRRle in GaMIpHRE clut @ Q6tsof théeddapranorfiéld ob dteltuotntwhiliotramee her ei n
incorporated by reference, are _formed by stringing to Stﬁgb two to six
byte | ong comayéen ‘W%d@@céeﬂ?ﬁﬁ%dﬁ%‘i‘%mi‘%wﬁﬁ%g H‘ttgﬁld‘icg the dPoder' s 1 SO
interface gn f LRI Neiid @itcBfwililbe command
data. 3 I1s%l%h%g§%§€&%e&é)&r¥g?g‘[ésdg?%gsp g%?;ﬁsnx [pgreg?lg? ganlgl ymstored i n RAM 352.
The processearly dnpercepibd toebe isest ructi ons fromthe Control Program Further,
key inputs_such as user responses, personal profile information as well as
conttf ol Sused by the processor 360 in making switching

deci sions. 5 PrgfQnabhy dathREmFRREY 2k tifQ@ksaineap eieadigital embbdirenpdes as

determ nedthg}%/ axt[erlgnt from the headend via a command data PID (Packet Identification). The

commands must be synchronized with video GOP’s at the encoder end. In order to
accomplish this, the data codes computer 316, shown in Figure S, must send

20 individual commands as a whole packet. Each command can consist of as few as two
bytes. Therefore, the generator must pad the rest of the packet with code FF (hex)
bytes. When this whole packet is sent to the encoder 312, the encoder 312 will
transmit it at its earliest convenience. If a partial packet is sent to the encoder 312,-the
encoder 312 does not send the command until subsequent commands filled the

25 remainder of the packet.

The commands. as identified in (1) ACTV Coding Language. Educational

Command Set, Version 1.1, and (2) ACTV Coding Language, Entertainment
Command Extensions, Version 2.0, both of which are herein incorporated by
reference, are formed by stringing together two to six byte long commands. The

30 command data is presented to the encoder’s ISO interface and packet stuffed to ensure

timely transmitta] of the command data.



received interactive command nessages. The five nodes are as follows:

Swi tch Audio and/or Video Based on User Input Switch Audi o based -onjiASSED;

| nput and stored data Switch Audi o and/or Video based on User |nput and
stored data 10 Switch Audio and/or Video based on Control Messages Switch
Audi o and/or Vi deo based on Control Messages and stored previous input.

Mul ti pl e modes Thaopol Fyagramyis prederahly gtozash 18 RV 33Re 8be PRpcesFAR360 r st node

oper ot i onreciie® Sl BRe bl 1RE CERPRIThaam, Tkl BIRARE RS sercor 360 10

accept oneespbnstd)@efsondl pRETBIHoiRIdh ak G110 dBBtréNtestes Wetuséd bpiHehe
correspondi ng audi o/video channel. The Program perforns this swtch on the

vi deo fr aRECBBONRY ip making yyatching dSFiSIOR® current GOP. Once the new channel

i s displayed, C Il ) -SCreen

di sgl ay with ngv%??rg@? ’qg%?f) gl?&ggrg%%nc%g%gégsl}égges@8%&?&%&@%83& ved in the
dat ast r earactivednrtéracthe adanthndmetape e dTheofdvl thydes hlecasfelone node above.

Di splay One Video Channel and Switch Audi o Channel s, continuously displays

a singl e vi deo® chanA®fch {pdie apdicg Yideo Basgdon Kesf nRde is received, the
video continues but gfhey ﬁ‘d@{g%aﬁé@&ﬁ@éeﬁﬁﬁpﬁm&ﬁ&%&’dﬁ’tﬁ the appropriate audio
a t i

frame boundary. As nentione ove, e ‘appropriate audio frane 25 boundary
is determ ned by ex&witoh AgdiolmadspMidee baeddin deeniper andadtered datat he adapt at i on

field. The choice npde by the yser, s stored.in Mregister. Any tine a
choi’ce is madeé byngwgclhé@%h,o at“Hé’r&é Od’gﬁ‘ﬁeéi %%OQ[WZBEQWF%UQ y stored choices
are revi ewed by theswhERALAR AnQ/od LiGIOMBa8R! dnlCoMRY MekgtLaddhaceg! - The third
node identified above. Switch Audi o/ Vi deo Channel s Based on 30 User and

Previ ous Choi ces, dPgploagtnpah initial audi o/ video channel. Wien commuanded

by the Cog)('n[ff,{ﬁﬂe l}@@gg&gy ?%p&gr’ggslhgg%oﬁ%aﬁ gi’\?\ﬁ‘l‘éﬁe\éﬁﬂé‘on the On-Screen display.

The Progr en wal er user input is received,
it 7 Mai; '003Th8first modt ab®@d, switch fAM andgidebeharieBNE (hd dimpEsembdels user

choi ces. The register is exam ned by the Program and then, based on stored
Iog‘isc. dePEPRFF3Ea- tIjhe Goarpl Program is commanded by the microprocessor 360 1o

accept one of the four Remote input key codes and to switch to the corresponding
audio/video channel. The Program performs this switch on the video frame boundary
at the end of the current GOP. Once the new channel is displayed, the Program has
the capability to update the On-screen display with new text and/or graphics messages
20 either received in the datastream from the headend or stored locally.
The second mode above. Display One Video Channel and Switch Audio
Channels, continuously displays a single video channel. When a remote input key
code is recei.ved, the video continues but the audio channel ts switched on the
appropriate audio frame boundary. As mentioned above. the appropriate audio frame
25 boundary is determined by examining the splice point counter value in the adaptation
field. The ch'oice 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
Program to determine the next audio channel.
The third mode identified above. Switch Audio/Video Channels Based on
30 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 Program then waits for a user input. When the user input is received, it



audi o/ vi deo channel to be displayed. The fourth node identified above,

Swi tch Audi o/ Vi deo Channel s Based on 5 Control Messages. al so dispk i 80
initial audio/video channel. The Programthen waits for a control F’%Ut‘
fromthe Control Message stream Based3bn this input, the Program sw tches
channel s on the video frane boundary at the end of the current GOP. The
fifth node above. Switch Based on Control Messages and Previous 10 Choices,
di spl ays ais stanéd inad R AlvHiegiser doog eftarpnslious Thver dRpiogy. ahhe legistenwi t s for a

control input fromthe Control ssage stream \Wen the Control Message
Cnput Ci's r SRRy e PROaIE e e e L GIEL: B CHRORGUGRTH  he pr evi ous
user and cAmid/PldesBEMALIN0 beARDpEYS&d, This register is then examned by the
Programto determ ne the next audi o/video channel to be displayed. 15

Digital Video Sy forshamdeAgeptifiedabioynsS Witah Audlid/dimaepanely Basgdondi scl ose
several applications using,.the digital .enmbodi nent |.sgl osed above in

Fi guPes 1_gogﬁogtl\{lﬁéagtewls[ou%%qlayéﬁggraflmgxg{w& e%‘e?’i%eﬁf‘%g’i%w,m WFTFi gures 16
and 17. TVywBioree ashuchimivc omIne CohirelMeQadeirkdth S Basdaadi tiRnfipd tBs t he
seani ess switch fromone signal to another signal is done at a TV

br oadcast Boarampswisehss ebanapld op Hrenadeddmmobaupdany gbihs endpfibeghrrenicept i on
"sets 408, & hown in Figure 9. At the headend 396, several digital
prograns are " conbi ned according to any of the nethods expl ai ned above.
Upon recei pt of Thdfftprmoge abevebywittteBized anl CastrolsViedshges and Reevidugnal s are fed

into 25 a digital stream sel ector, 400. Thi el ector conprises th
el enidnt s dpgeiggsseapla%%{w?%g/vwo Ehionsh (1B BRETYB (EARBHISRR OB

per f or m ng; A, SEaRRSEo R MAsdgEisGtde Wikn thé Conkret ﬂ.@ssao@hﬁﬁpfs tklvelihe fact
that this unit is not located at the renpte sites. Thé unit works in the
sane nanneit iagomd st fddd rediverclonReydly ik psyiows usdientheonttdhenedsaget al st ream

sel ector 400 .sel ts ampbngst nultipl.exed signals jin one datastream on one
30 channel SHRIGET P deRIN 0 AP XPRTRp B3 s Frogtaty O deibrping dis el 1
di fferent gadiersidesanFnel (@rbequgpmyed_r eceived signal to a locally inserted ad,

all such switches are seanless in the enbodinment shown in Figure 9. As

di scdssed BhsipbVidegSystems apd Applicatiensade as a 3 f,-JA : 2003 32

The following paragraphs disclose several applications using the digital

embodiments disclosed above in Figures 1-8 and the two tuner embodiments,
described below, of Figures 16 and 17.
TV Broadcast Station Switching
20 In this embodiment 412, the seamless switch from one signal to another signal
is done at a TV broadcast control center and forwarded to the users” digital reception
sets 408, as shown in Figure 9. At the headend 396, several digital programs are
combined according to any of the methods explained above.
Upon receipt of the programs by the broadcast station, the signals are fed into
25 a digital stream selector 400. This selector comprises the elements discussed above in
any of the alternative embodiments for performing a seamless switch (Figure 1-4, 7,
15-17). except for the fact that this unit is not located at the remote 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
30 channel. centered 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. As discussed above,.selections can be made as a



function of station prerogative, renote user selections and/or personal
profile information (transmtted to the TV station via a backchanne])'],ﬁ 2003
targeted advertising. Once a selection is nade the programsignal is
transmtted by any conventional neans 824 to the renote sites 408 for
presentation. 5 Non-related Program Switching Figure 10 di scl oses an

embodi ment #aQidnQdf seabloh GRérbgariNe! reRBIk 3BMseleRliesARd/oP paSsalBrofil’ Ot her words,
this is sinply switching fromone TV channel to the next TV channel.

Presently, lgmrtn@hpmgrm@rﬁedne thei 1‘;‘{1aﬂan@mvxancbtawexhamhn@ttangetea@dmpetmehed

wi thout flicker in the I ronment. resent invention, a
vViewer may switc %5 e%h Brn&%‘fqﬁ? PoSbY! Furéq}'s tbarn(%h%ﬂ]% YRA%t her rel ated or
unrel at ed. cadedtitnal mamwou@@m%érhoda@u@ﬁﬂmfes esenfhti@hher words, there will
be no visible artifacts present in switching fromone programto another

program | fNemeelaed Bropsam Switchingpr essed and nul ti pI exed w thin one MPEG

Stream 15 a0y Bl QURAN (0hSAbg| 895 ARl B ARRMIS,S!

perform ng the se ess s A NTSC

channel s, osegmaimst heombgwbﬁils thtsw@sxhipnesrwucheigtfmin BRNTY chiningliioake Aext16 and
17) must be used to allow for the frequency shift. The high | evel elenents
of the systEmchamet oFresfsHy, ighg Ef?r”b@?f‘aﬂﬂ%i\}\iq wfngcawbbes%mpbwem gure

10, Pr ef er ahyou: biskePfine 8l AbECREAREATTT g [ S compressed and 20

mul ti pl exed using an reaminto one datastream usi ng one NTSC channel
at a10i deo encodertheh@ssit snvédtion, Nomweehayeduptu ogmameipragraam detheonbi ned

into one NMPEG str or.cap be i.n cted into different SC channels.
For _exanpl SrOEBRbATRH Ly teraedsd de Eppsites. il bt SR s B F
children's p§QQraseiwd beh'&&%‘ole Rt ]?@se%mdmsémn@tf@% &te program to
nodul at or/upconverter 420 and transmtted across any 25 suitable

transm ssi GAMOHMSARPEAFD. as di scussed above. End users are capabl e of view ng

d I a di
or t hr ough-an- ext arape A oSt Bl miRRIL A The MEARFHIART., CTon

set, 15n whigly df@ﬁ@erhﬂikﬁiu&@ﬁﬁﬂﬁ&l%sm&&ﬁl aﬂe&awé Of peefdrhing tHeseapfepy er t er .
Ei t her of these vari ous conponents all ows user to "surf" channels based

30 on a vi eWdiehs IhihePEresipy are ingaparate Wh@CFEE‘B‘ﬁ{SrB‘W%n'?Ctd%‘% ‘Bee WBfect ed
fromany ofedtiRimehd eFigalet ¥Ef P78 NEChe Red tddifo®Sfol thd frequentHshift. MA CUUJ

The high level elements of the system 430 for non-related program switching

are shown in Figure 10. Preferably, the non-related programming is compressed and
20 multiplexed using an MPEG stream into one datastream using one NTSC channel at a

video encoder chassis 416. Non-related programming can be combined into one

MPEG stream or can be in directed into different NTSC channels. For example.

programming may consists of sports, news, sitcom or children’s programming. These

programs are modulated at a modulator/upconverter 420 and transmitted across any
25 suitable transmission means 429 as discussed above.

End users are capable of viewing 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. Either of these various components allows a user to “surf” channels based

30 on a viewer’s preferences. Again, the reception unit can be selected from any of the

alternatives explained in Figures 1-4, 7, 15-17.



33 Seaml ess Switching within Multiple Event Programmng In this
application, shown in Figure 11, a system 450 is provided for allow FgR 733
user to switch between separate events within a single program For
exanple, an dynpics broadcast may sijful taneously conprise several

pr ogr ans correspondlng to 5 dlfferent events e.g. skiing, speed skating,
figure skalganyessSpitchinaitg tiple s LEgErymmInghege separate event prograns

are conpressed i Hd RbrovidedgaMmifhwihhe Vvideo
encoder chassi sﬁzgﬁ%%%ge@)gﬁ%? g‘%ﬁql'\/ﬂé%eat or/lu 1(r:()on\fzerter 4§8 and
transm tt eglugs t@sviitohdeavddit SEpBatg B@dms\/\mhm heingterrogmains Hoorxameplinsand42. These
event prograns. however, may al so be encoded at . the 10 broadcast center

ont o separ9@@%@@9%%@“%%@5%%@? 857Y CLth BrOSTATRS RS ARS8 i ssi on.
these pr Og&x%&n?é\%n{segg's‘{ﬁqc @ecits}ﬁgtlryoeﬂg&r@ sﬁétfn%sslé‘jllﬁnpﬁhgtcr PILAbR t es 446
i ncl tde a reception unf Rcont ar elther a digital nonitor/tuner, a
personal coeiEKeparate@vera peogrnmnaﬂe cdmgretssxld acd mudtiplered intorone MREG digial noni t or .
The user may sel ect hetween e different programm ng 15 events via his or
her renot eSEGM e Y ‘?ﬂ"d’éOd‘Wf ?Fs’tsﬂé4tp§*ésresﬂﬁg?£l E to switch to another
event progrREklatoR@psoiivESd? 498 lahd REnsRRRdLisBhSERTEES3dodl daciy di ng to any of
t he nmet hods and systems di scussed above (Figures 1-4, 7, 15-17 i Seanl ess
Pi ct ur e- i ntrisotissien PReangdatn SWSF@M*MQF@W BOWeveg TBRY Haske ¢5o dhérent 470

for swtchi bet ween ref era rel ated prograns using

"pi ctur e- |h°gii‘i?tsh‘f°8m° dgl?ﬂd? Sgrsrqj&v\ﬂnc?%er the user is swtching between
programs in theas@pmbddihdsieshdbubitiqasnt @ansniissidrarigee f:rrognmt age sppkiayd at al | such
switches are seanless with the present invention. lg{%esent i nvention.

a viewer mthe rempreches 4%"‘31@@@9@@?‘&%4@“‘%%%@FCP“ﬁP(SIQF'aW “@MtREr of the
two_di spl ag lgcra QP Y"ﬁ)onité}/tﬁ}té}eg ngﬂﬁcorﬁﬂb‘?é}eoxvﬁ dxterkfl d‘i‘t{?tal donvéhsd bl e

artifacts plréesén rom one programto anot her program The
hi gh | evel ceduematxcsa afonitbre ”Byatserrmi)oselept wrween-thqrdiffecant progprmamgindm  swi t chi ng

470 are shown in Figure 12. Preferabl ur, to seve r are
conpliessed SIS Yl‘ﬂlhtsicﬁIhé&'i,gﬂ‘q[en‘f%‘"QLEWV%G@ECI%BW%CE B osng) gg{ astream on one
NTSC Chan'&ﬁ&h@#ev&h&?ré{grgﬂothe@meﬁcvllcmﬁéf&me&&anﬁsb@racmm@ganmmfe conbi ned
into other 30 MPEG datastreans at the video enc,gag 17ghasm s 454. For

exanpl e, prthymatkaisandrsssiems diserssedsabore Gigies]-4 itcomor children's
pr ogr anmi n%camhe?? Bichir& M- PilRiré Pfogram Switching

Figure 12 discloses an embodiment 470 for switching between preferably non-

20 related programs using “‘picture-in-picture”. Regardless of whether the user is
switching between programs in the small framed display or the large framed display,
all such switches are seamless with the present invention.

In the present invention. a viewer may switch from one program {o another
program in either of the two displayed windows. In other words, there will be no

25 visible artifacts present in switching from one program to another program.

The high level elements of the system for picture-in-picture program
switching 470 are shown in Figure 12. Preferably, 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

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

consists of sports, news, sitcom or children’s programming. These programs are



3 P4 X003 34 nodulated and transmtted across any suitable transm ssion
means 462, as discussed above. End users are capable of view ng digitabg;
programmi ng on either a digital nonitor/tuner, a personal conputer or

t hrough an external converter 466, comfected to 5 an anal og tel evision
set, in Wihedul£ias end imsmaadl Rsss s Juhbit Sapesifsmmdansioehs disossedt er. The
enbodi nent and fl ow disclosed in Figure 12 allows a user to invoke the

pi cture-i rbp¥&ture feature and seanl essly switch between different prograns
wi thin a singl l.£. swkichi: e Hithl exed stream
to another i s%esﬁggégl?gﬁ%g&ggm%%r; r#él%gp;oorvg gl gl t°adl}{P£rr§ﬁlir%J%lr%y?uner 466 wil |
require t hgodifdramier Qysesvhalodorgpurarlot thpdizhtan eeteiré carderter 456anpinestedfo whi ch i s
shown in Figures 4. 16 and 17. Swi tching wthi 'M“}irﬁ{; . Commer ce/ Shoppi ng
Pr og¥ anmi raj CAWSAPPYIFIERsson WHich pase tigseaplesy W@ﬁt‘? B9 gl"?/ a transaction
based system _w t , : o B ob b . Iih¥bkehe ot her
enbodi rrentcson(\:'ﬁ%géu?gég&%@mgg%i\}gﬂﬁ%@g? ecljﬂ glﬁggeggﬁ% acu(‘)g%rrrpt‘#elﬁs‘;sbes and

nul ti pl exeme pRYUREM-pittdré Ghaané amt egmnisdy swiiobayweenodiffasnepigi@@schannel s f or

transm ssion to the renpte sites. Preferabl ral.different types of

shoppi ng pViipafingde MEEGh§iTeaRs ggs“r’aﬂﬁ“@mgréﬂ“? P%‘f gﬁ’ %&’e%lt@q‘%{‘eg PR NTSC

channel . Fof e QR fed, ?t%%ﬁ?ér?er,m@gf & PRal FEOA1BEUNSY 46500 BLkeglirecthet hes,
etc.

j ewel ry, housewares, nmore prograns are necessary than 20 all owabl e
on a0si ngl empidHtenthd a mailtiplaturer/déraderoersmuis©f sthaginis shomy idizwres fi Yed by
the present jnvention. The prograns are transmtted to the end user
reception Iit’s 486. as shown in Fi gure 13. over any suitable transm ssion

means- 482. s@icife wittmhiidlk CérhinrcdBBoppileProd@imiogn seam essly switch
between diTTerent product genres. Alternatively, the 25 recspti on unit 486
can switch to c@ntapplicpiardefdhe pHresgt mventiog iHedey ORORTSBRAIE SHYSRi 1 e or
denmogr aphi c_information. .In this T SEbBARSENE fiscnbiegh nOSt
closely mat" hr%‘}“ms%ttqs’ ﬁssﬁ’gwpi’%ufﬁl?@% isv\?,glﬂgfé'oté&?nterests and desires will
be pisesent ggbvkOhe WitRo UE&Ider Blicdontiadsaescan nhetigieorsadversl diffethepregramage in the

reception unit 486 or at the headend. 30 If thhe ugt%rsitgset erm nes that he or
she woul d PptRE&NE @r mr@ﬂggg chpnnelsd@r transmission to the rem :

Preferably, several different types of shopping programs are compressed and

multiplexed onto a single NTSC channel. For example, separate programs may be

directed at clothes, jewelry, housewares, etc. If more programs are necessary than

20 allowable on a single NTSC channel, more than one NTSC channel may be utilized
by the present invention.

The programs are transmitted to the end user reception units 486. as shown in

Figure 13. over any suitable transmission means-482. At the reception units 486, the
user can seamlessly switch between different product genres. Alternatively, the

25 reception unit 486 can switch to certain product pro gramming based on personal
profile or demographic information. In this manner, only those products which most
closely match or suit a particular individual's interests and desires will be presented to
the user. Such data can be stored in either storage in the reception unit 486 or at the
headend.

30 If the user determines that he or she would like to purchase or receive ‘
additional information regarding a product, the backchannel 490, such as that shown

in Figure 10. can be used to transmit such requests back to the central location.



that shown in Figure 10. can be used to transmt such requests back 't

central location. 3 ~""~ 2@G3 35 Digital ProgramlInsertion - Addressable
Advertising Figure 14 discloses an enigsdi nrent 526 for providing digital

br ogr am | Bt biBranfthe 6 2l AaBleABkIARML | TS during the programiing,
certain & nts ar played to the viewer. In the preferred
embodi nent, 5 atigeretli siexioetssancambadmiény 526 fdriprevdding digitel pragraimcul ar  vi ewer
based on persqgnal  profjle . information aor denographi.c information. Such

t ar get ed a@m?r?'sf‘gifniag‘ m&%&wﬁwsﬁﬁﬂa‘é SIHr%?ﬁﬁ?lbgaF%rféarl%phs. At the
central | ogRkiiRBmerts RleWispldyby 1the @RWRE. tindRdprafesretl @mbd8ivdengd into the
progranmm ng stream Preferably, the central |ocation uses a hybrid digital

i nsestion advernisgmemsrieondividealized emthefartiqulapvigwet hasedpm persenyd profile

pr ogr amm ng. brid digital.egui pnent I - t he anal og
system wi tﬂ’f?fg%ﬂﬂ? g€ &flﬂ?‘%ﬂf’%ﬂg‘ “onansél%gé%gﬁgdr M(}gft&g%qggg%étﬁ ef{;‘rt hin the
Cabl eLabs @@b&l%vﬁgg?m'ﬁ'&m White Paper. herein incorporated by reference.
The advertising conten 06 may originate fromany ,L one of nunber of

possi bl e sour ced! thesentediiasgtiomaplusality of adverHemgNts seinfeiied IMQIRE decks, 15
satellite feed. For stora f bEid @i Giat Blstyiogncoded and
conpressedpmlgﬁmgﬂmgfsﬁgﬁni]'ngr%pf)errgdé sﬂgé"'aeﬁlsr%ﬂnlg%gggéﬁl\gEGl 5§i aI\/PIEféZ’? or a

pr opyfpi et ar yysmwat fo@ Gasertioh SF EHelidiértserfigntintoae progoskeningo Hyhed degivabr and to the
pl ayback systens can be done through a networ k chr) brg di sk.q{J targe. After
encodi ng, EqEPBEBTepzes thgitaperdepks fghg Fralpesysigay ™ §° REFSFUSRIRNS required
20 for pl ayback, (Brefer Akl vrond isheicbRNaRCHIeXkdline stk Hapom t he server
to a decoder ~“car cf, or conversion back to anal o%. The spot 1s converted to
anal og, t haaeantorporared by nefeieacs. rBeradivastisingiensens PO may 198 SHGHENR BB al
manner. The oufput video and audio | d Giebe audi o
and vi deo é’ﬁ%%‘f)‘g?”@FF(S\R/EP‘?Sﬁ‘b?%sémﬁcgﬁt‘?c\'g?&“%ingg%(}én f%igé\g?f‘%ﬁq?ﬁr? Figure 5.

af t efs whi cliabie: RBQ! Fordfcfagd] ﬁieteadtilythe@p@ldeﬁ digichllg Snomiep red swdprassedescr i bed
in the paragraphs above, wt

reference to Fi e 5. Athou ot as
ef fi ci ent ai@atdbﬁﬁﬂh&lP“&éﬁﬁeF&W%W&QlnE’HDrElq%,M#I%E'af’étad’é?prg\gﬁq u%’%' of the
adver ti si ngy{nbeidd ok HRWHR0AE: ROthE 30hvéH 5@ 1D meqt0mM sysiead cwn bhdamnvent i onal
advertising 1 nsertion systens. using anal og or tape based systens.

through a network or by disk or tape.

After encoding, the spots are distributed to a server for storage until required

addi tional information regarding a product, the backchannel 490, suchua
“(‘?Sztﬁ?*?e

20 for playback. Preferably. a spot can be played directly from the server to a decoder
card, for conversion back to analog. The spot is converted to analog, then sent
through the insertion switcher in the conventional manner. The output video and
audio would then be forwarded to the audio and-video encoder shown in the central
site configuration in Figure 5, after which the spots are digitally encoded and

25 compressed as described in the paragraphs above. with reference to Figure 3.

Although not as efficient as digital advertising insertion, the actual switching
of the advertising into the programming can also be accomplished with conventional
advertising insertion systems. using analog or tape based systems.

The placement and display of advertisements into the programming stream are

30 controlled through the use of signaling and addressability command insertion 498.
Personalized advertising can be effectuated by addressing certain advertisements for

certain viewers. For example. a certain car company wants o individualize 1ts



The pl acenent and di splay of advertisenments into the progranm ng stream are
30 controlled through the use of signaling and addressability connaggn“
insertion 498. Personalized advertising can be effectuated by addf '§i‘i’l|ﬂd
certain advertisenments for certain vidéwers. For exanple. a certain car
conpany wanj, gpcxdl@gbé/rajt?'&é@“hé%é&s%ndd %Bf%@%we%qu&mwmlmho best neet
the needs an esires the viewer. fl I's known that a particular user
i s mal e angagioplaysseoistrdaleandemjoys ¢utdsor attl'meuc;sl: ﬁgrmwmmnagnay\mm o show t he
advertisement correspondi n to th S ehicle as
opposed t o SBOv HigI adVRRHSTTBERY 8 gf.spowﬁgc ?&gﬂ?gs@ﬁ%gg ?Sd{tmﬁsl‘f@é yt% the end
user 5 bas 51 oL RGniical. NEhel AWBHiSerRétfls e puBhdd Olthd dhdluler St ream
addr essed ?gpégﬁ%@%%n usersmgecw ce eV| a tlhce set-top Ij(Jt:hontrol ler in the
provigler' s basddariita fevred er thbrgmots enccusar umdvemtthsstrﬁg"rﬂﬁ@r%w tartke @dcoded
according to the manner descri be@ qs h ref nce to Figure 5.

Because thé‘s%{él%‘f'f‘i iR H SSHERP SRRt 1 s Prowifics hd ti me synched at the
encoder 510, P&{fFﬂaﬂg fovem ermﬁorbpli@npm@ghem lﬂébo'frdlng)ﬂﬂhefmdnha

adverti senents ear seam ess to the viewer. Seanless Switching from
a Group of dSiagibad shdve veiriotefierencBito fijgurs 5. SBeprusesthe pdvgrisins APt VifeOsAiHt her

enbodi nent of the present inventiaon I ng anong |ive
and served g\?PlGEIEchag‘Ht“é?‘Ft Sylnghe(ﬁleaé@}e eﬂ%%dtcpisé) S%[g@zl ‘f°“§‘\§‘$m}‘f“ﬁu ng froma

si nghe di g'djr rax%hﬁlﬁ?ﬂo dne o Rl daQertisénghewill a;pp"eﬁi sesmigssalo the vitwer.r enot e
reception thls_15 enbodlrrent aIIows for a2 _seapl.es tra5|t|onfrom

one group dHearig

transition take. 3§t§%r%b§dm@gg@gmeﬁhmmﬁ meg;oeegs Pk RitiEEM | S

conti nuous and ynt ax roper W t chi ng ensures t hat
any st andargndWghfseda6 setoed ﬁlldexyeortlm1§c&:smﬁedng&5blppeﬁede(a$wl&§“¢§ fromanere a
streamw th no errors. 20 The preferred

nb t t hi
switch is strgmdigialsignal g anpther ?Hé‘eé‘fgé%ﬁg ?85‘ thﬁ?@ﬁ?‘% r?f)p[éor e"ﬁ-{%gép eggat :as

cabl q headeng, of m@tlttaﬁE)Q?tfdr\ﬁesleXmlﬁ trﬁsﬂﬁ;‘ﬁ'ﬁcfn@bh@@du@@f ﬁ@ﬂﬂsab ahctrhexa satellite
di st PP buti oA het purposes of explanation. e signals

oup i v
are denot edgrasp bheégr@lnupisAesesgariltisat mﬁdrmh@OG%rﬁlaBefﬂ @W&P‘é"'ré‘f tk‘ B umed to
be stored prueféﬁ O{Bé?%% ?s'c%ﬂfhluﬁms Qﬁ@&ﬁfe@?ﬁoﬁhé&flﬁ@sﬁiaﬂ fﬁo;&ewnfm&@o For 25
U

exanpl e, th¥ nprise several  videos repr esenting
different grOREehaaBGY ﬂSncﬁtd mpﬂ@ddcodﬂg playe tite restnaistrparB as 1 dh WP 2may

represent a series of
stream with no errors.

20 The preferred embodiment 530 for performing this switch is shown in Figure
15. The elements of Figure 15 are located at a cable headend or alternatively, at a
centralized op center for a satellite distribution network. For purposes of explanation.
a group of live signals are denoted as the Group A signals arid the Group B signals are
presumed to be stored prerecorded signals, preferably stored at the server 550. For

25 example, the Group A signals may comprise several videos representing different
camera angles at a sporting event. The Group B signals may represent a series of
commercials. It is understood. however, that both the Group A and/or Group B
signals could represent either prerecorded or live signals.

In this embodiment, it is desired to switch from the Group A signals to the

30 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 wnto the Group A content stream on-a specific channel. The



commercials. It is understood. however, that both the G oup A and/or G oup
B signals could represent either prerecorded or live signals. In tRhig? )3
enbodiment, it is desired to switch fromthe Goup A signhals to the 30
G oup B signals. The Goup A si gjnal s aB@ received at ,the server 550 froma
real time ang@ntrpg@amgd S PrRfdgsgaAnpIoE ne 4p thy Vidgosignals grier A

speci al i 760, WEEG 611 Aleon ARSEIOLS thy S8 EHal 10 RElCTi RetiRofhraagt ont

stream on. a speci fi 37 Conmmand and Contr ol

term nal 53bnpite\ddigRamiand Gonag! ttomeali 534 the RebldBimedingoddrS4pnnserts at o

anal og-to-digital conversion. Once the signals.reach the Real . Tioge Encoder
nco

546 from digstabinmahtie ARRFORIAT PYNL iphnPrrap Adigitaksigamarpn g ¥Erfoder 546
Inseris a tﬁéd%{aie(gtoﬂé?r@?égh% fe RRINCAPE, 1R B Atigithl stld®m® ButBud¥réthgi t al

st ream upon Ion o e anal og tone. ce the tone is inserted, the

G oup A di ghd RéalStimeEncoder 646 pudtfofwandnd b hiee Reedr STO pethEheasised. Saee and

forwarded to the Server 550 at the headepd. r J-V. . erver,

the G oup Ae‘é"!‘feéé‘ﬁf}les‘e?"ﬁ‘i'&ﬁr_ agP R&"&W%&@"Fr%‘ﬁgopﬂﬁﬁgﬁ [?ag’ﬁg &(tjge‘\g?%rg in the
server 550.4.7he ; CORKEQE: SHON AhB @on@ACTet QNS ST GABRBSmend fehdNHEGt r anspor t
server switch device to cause the switch to begin |ooking for the inserted

10 di gital ttansgort denvepisetisch dayigeltagausatie switeh @ ergin Bokigafarthe inspgedser ver
switch devigce nust decode timng information fromthe Goup A digital
stredtn and L8 &YGent |y, restanp the Group B content with the appropriate
timng signals ffomeRidpRy backhebeuald sontent hhsserer asaanpiviehedstby

genl ocking to the PCR s videost rearg]g pr ef er,abl%qthe sal;re 1§H{st reamw th the
digital tordscedepémingdniorastionfromihg Grovp AshiF! sTaa™ Y SHPIEGPEYe FESHRPP
reference ( 0 A : r Ratdn CR&IpSAC PEgerablQck of the
ori gi nal éﬁﬁ ;50‘}£u%cc)ﬁ{’%é\tsﬁthﬁfbg?ﬁﬁsﬂrg@{@r’é@gtsﬁéé{asvvi tch dgvi ce has t9he ability
t o re-inserhistif@ccokiplising Hyrgeniockitg withé RCB'¢ YideoSireamy peefershiyehe same prepare it

for playout. Upon detection of th igital tone.. iL.ch device
i ni tilhtes astrepm wfa%idﬂ%ﬁ‘%%e‘f‘&“éﬁef 8@5“% "‘8{’éﬁ”ﬁ’81“tgls3§‘rfz‘gﬁ?1¥°?é%%°f°ged of the
Group B pr e{e?&éﬂc@?ﬁCﬁ?B&%ktﬁ-vi@oﬁf&hﬁﬂé'rh’creit@ﬂ)efeﬁédtﬁrclcﬁ:h/iofdh: alipinate has

prior know edge of the length of the Goup B content and, tht%refore, when

the server Gwiupchcomeitcét SNt tREWERRY IBNCS IS thedPi "BoCBITeNE, it
Pud ks Daglilink IRl b R Londlto Byt L Ll ot eam out pu
Upon detection of the digital tone, the server switch device initiates a
20 transition to the Group B digital stream, comprised of the Group B prerecorded
signals. Preferably, the server switch device has prior knowledge of the length of the
Group B content and, therefore, when the server switch device senses the end of the
Group B content, it switches back to the Group A content, The resulting digital
stream output from the server to the transmitter comprises both Group A and Group B
25 content. The transmitter 554 forwards the digital data stream t0 the remote reception
sites, as previously described.

In this manner, at certain times during the presentation of a sporting event,
represented via the plurality of live digital video signals (i.e.. the Group A content),
for example, the received videostream at the receive converter units will automatically

30 transition to the Group B prerecorded content based on the action by 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



25 content. The transmtter 554 forwards the digital data streamto the
renote reception sites, as previously described. In this manner, atz i 7003
certain tinmes during the presentation of a sporting event, represented via
the plurality of live digital video sighals (i.e.. the Group A content),

f or exanpl eadvthisemesithedecoicansimazallpbeginsacseadesg the Growy Arqoatent#gains wi | |

automatically 30 transition to the G ou rerecorded content on the
action by tf_H‘éi sglerty ope Qt\ﬁs"‘Fg’rY e S@@Q‘Pc@,”‘f"d&ss’x‘%ﬁﬁﬁ‘%& %rhtgnsdré’f:rbn g‘ra S§F '%% Eg
reception sities fideNveEARALS viRBS chtterdt A preALYRIEY LORER S Effdctuatddcat theoup B
content, as previously. described. At tﬁe end of the 3 MAR 2003 38

adverti semeser®r. t he decoder automatically begins receiving the Goup A

content again _and se]ects one of hesllve signals, as previously
descr? bed. Mﬂgﬁ@‘ﬁ @M@M&e“ WUGHEEh from |ive encoded video

content to prer egég

iHPﬁr&ﬁb{oeIBffgitklsst?é‘aWi%t ed at the server. 5 Two Tuner
Enbodi nents for Seam ess Swtching Digital Streamto Digital Stream Switch

A two tuner enboditwenuness@bbdimept 538 i9r prpvidieascamiess it mgomashgitl di gi t al

signal |ocat.ed.in one freguenc han h i VAT i tO
anot her di g?’E‘_éﬂl locaje A&pPr E‘éﬁcgé"f nﬁﬂgbeﬂép g&?écﬁ%‘hﬁ{} Ac%%?\ﬁ?ﬂ(l ﬁﬁ%‘%} naft er,
"Channel  B"ighs 16aR8Mn afbthdiOrdnueityeshadfel hefethalGR. "CAennshBiNnis isnow Qur es  16A
and 16B, thi S enbodi ment conprises two tuners 560A, 560B (for tuning to

separat e frEguesdgActidifBl s), a microprocessor 564 (for selecting the
frequency channel gl ) I ; : } y@i tal
guency AS sgcggxbﬁ(lfﬂg{g% 18A4RA 1§B.%H?3%ﬁf6%émﬁeh%&ﬁ;sﬁses fig

denodul ators 568 deno ating the signals fromthe carrier), a
digital 15 dgems60acs6dB (f67@n(fgap sefaritpfrequncyuthanieds)semicprrgcesseli ¥4 vi deo

and data of the selected content from the, conposite, .didital : and a

di spl ay pr otfessedgctiog ghe freuengyfnagnels ﬂlj“{‘ﬁ@l \S/‘igggﬁ)e@f’egdrqﬁ? g}et&crm)dlﬁ}sgé)t?g;)) . This

embodi ment. GOGLAlES: SsRISEES ((oF Aol Shd Snalithan slofcafier). 0 digiahnel Ao
a a

anot her di gi ata stream i n channel s follows. A first tuner 560A is
tunedisto 2@erGiveidemdersEndon strippiupowtithryselectsd #eio; Yideanang dass ofdp¢ eam

preferably conprisin lurality .of..djgit [ . I ta
signals, i nse;lg;gczi‘g% tg‘tog'ﬂtlﬁf’Fgﬂaéﬂgf’g%’%?at%craia%ar\)Téhﬁﬁglsglgggg%?%ggg?%ﬁfggl stream
i s passed f remaatiie the vRieo signalrfobdiSglag)o a di gi t al

This embodiment operates to switch from one digital data stream in Channel A
to another digital data stream in channel B as follows. A first tuner 560A is tuned to

20 Channel A and is receiving a composite digital stream, preferably comprising a
plurality of digital video, audio and/or data signals, in the associated frequency
channel. The composite digital stream is passed from the first tuner 560A to a digital
demodulator 568A. The type of demodulation can be any of those conventionally
known in the art, such as those described above.

25 The composite digital stream is then directed to the input of the digital
demux/decoder 572, wherein the selected audio and video signals are stripped from
the composite digital stream in a demux 573 and forwarded to the audio and video
decoders 575, 574, respectively. Those signals are then decompressed and decoded
based on the signal encoding scheme, preferably one of the MPEG schemes. Once

30 decoded. the audio and video (and/or data, if appropriate) are forwarded to the display

processor 576 and subsequently to the monitor.



denodul ator 568A. The type of denodul ati on can be any of those
conventionally known in the art, such as those described above. 257The 7003
conposite digital streamis then directed to the input of the digital

denux/ decoder 572, wherein the sel ected9audio and video signals are
stripped from Queeagleeipieniis mads igiswarh toranether figital senslie fERYEREYd f or war ded to
the audio r t nal s are

t hen decon(%fa@g‘}sigd %én@lcgogr’?gc S%or%éagcegza R° Rgfogthg?écéh%b ?i%os%lc%e

pref er abl yor&tige @fthé DRadWeES{egbaips Théxumepo3fe dignaidedamtinChanmdl B iand vi deo
(and/or data, if appropriate) are forwarded to the displ z processor 576
and subsedqueset ityrough tedigiighddrmpdulatorhfB 2pd forwaglegy e digieli sion i s nade to

switgh to anot h@g %g ghs ah, sional tllag”'(% %&zﬁﬁ&%ﬂﬁ lexgth r'tg%engzgé%

m croproce a6y {énds ‘a conmmd e se pretune to
t he ChannejigiBil btr@mualocated dih€hammeine and €hatingl BaThsd, ifsmth Char(ﬁhtamaed Bis
passed through t he di denodul at or, 568B and_f or war ded .t the digital 5

t al
denux/ decd@@nnﬂﬁcmﬁg 'fqt?élgetah%snatshwe&F@Pt‘»&texaé ?F%Yeéfégh ‘ﬂfa ecei ves
bot h theA é%r%s gpe%tn%ﬁ@g&ggg??téﬁcgﬁ@e g(}@gg%mﬁ,ag@ﬂomggnel B. Thus, if both

Channel four digital signals. the denulti pI exer
572 recei viakrairgdtssodiSga trﬁilicausg ghachof thehkgivil gighalb tqmrmmbtltl fpirester 572 recei ves

d f th 5 di cat t al
Signbl s t ocoézi’n%}sn,se Saltaisiehm e corroghiy oSt g i B 0 anner &

Separ at el yg ﬂ#@ ete@tedctt‘d@élatxaatuﬁas@arnd)%?am;ttgmmfr@mtmet fEmpoeitediga vi deo
and audi o ta) signals fromthe conposite digital strea from

Channel ' s sreamd fi®m Channsl$ Acmnd B sngﬁélF@eChﬁlénﬁlb?’\ﬁé? cddo thee 45088 and
audi o decoders,57 h the currentl
i spl ayed ARG cgﬁ%gf E Tn¥ Lig é’c%&ﬁ%% sgt Vﬂ&r&th%%ufremm y

the ne ecte eo signal as descri bed
above wit hdxlﬁafe%fﬁd@nﬁ@at o tht gm19$e16ctahdd€o s@i\'ﬂi neflescsbedt ztbevcim.ibder 574

identifies the splice p0| nt in_ the present %7 3 P @ he de oder 574
det @6t s t heefespoece Figsrastd, and7. dehersfore hs dacrder 37¢ 1dgnLifigy, ee’iB‘bcreo"]SF e tine to

switch to B-‘h %‘é‘%&??arﬁt he-lc-i@ rﬁé??ﬂ%’iecgﬂtﬂe Qﬁﬂzb?&nt |; Oeid ritines fiigat tecond

stream i nt er  an a seam ess swtch i's effectuated because of the
time gap |hsthdsmppi'oprsite simne easwitdie ehetspeond stredm Ihe deeRisrd /6 PERME from t he

gleggglerl S %Fhﬁlﬁlt ﬁee%%{)%stre&gx 1%{% tfxg]gufﬂe'r 30 2YeaROASSHREN isRfBcrudiB@b&eahite Vi deo

of the time gap in the first stream Once the second stream is output from the decoder,
20 it is forwarded to the display processor 576, where the video signal is formatted for
display.
The audio decoder 575 performs the switch from the present audio stream to
the second audio stream. in the same manner as described above with reference to
Figure 1 1. Once the switch is completed, the second audio stream is forwarded to the

25 display processor 576.
Switch from Analog Signals to Digital Signals or Digital Signals to Analog Signals

A two tuner embodiment 590 for switching from an analog signal located in a
first RF channel to a digitally compressed signal in a second RF channel or vis versa
is shown in Figure 17. In this embodiment, a viewer is watching a particular channel.

30 whether it be an analog or digital signal, in one specific RF frequency and there is a

decision made to switch to another channel, whether 1t be analog or digital, in a



The audi o decoder 575 perforns the switch fromthe present audio streamto
the second audio stream in the sane manner as described above with
reference to Figure 11. Once the switch is conpleted, the second audiia? 2003
streamis forwarded to the 25 displag0processor 576. Switch from Anal og
Signal s t @jef @t R freu8fd) SIS niRk:GiskOA, SB0BNAE SsetiQo AaRdieh [FordbAk RE A t WO
tuner enbodi ment 590 for switching froman anal og signal located in a

first RF ¢iequaney ta adidfedingRFArdqpensynpr essed signal in a second RF channel or
vis versa is shown in Figure 17., 1n this enbodi nent viewer s watching
a particul ar c%&ﬁ‘ﬁ@‘l“g% "W%é’lf ﬁé‘fm}:?lf ”B‘étthﬁr‘f‘eévﬁéfsocémg?ﬂ%l?v&%{’ ar a\é\éﬁ’éﬁrﬁ, in one
specific md‘ hEONSREY aRBkhibY Sk Ral iafid Bhe d8ESILE isORadERd@wioh oM Bighallp anot her
channel , etnher It be analog or digital, in a 3 MAR 2003 2003 40

di f fser ent c&Apfessegusignel/in amiffercnieharnd 6Ohmnng dHphg cebgdiseent of Figuresi? i on from

one RF frequency to a dif.feren i 1 . exanpl e
that the \9?&\%? a])./gol@ﬁvlsr gY]‘h st%ﬁk &hi %é’yag&ﬁ%%%gf‘%fé%%é 5’689?%{\1’1@ [oan gﬁal og
si gnal an¢hd e fégGdneY asotiatcdmalth CltanastiA.CBedanseaheltiginhell dagries acanplogssed

signal in a different channel (Channel B), the eogbadi rg%gé of \Fé gure 17
operat es aigntlofhiegurer S6PA liteats Hrecsignabtortheanaipg dsmoduiiee P2 8489 B he tuners
560A tunes; to f ool ' Bagavse the
channel cg??‘id&Bm'ﬁlaclaégﬁg??%ﬁ%ﬂﬁéﬁ%% %@u@%&%ﬁ%ﬁh&%ﬁg? hgggfgnal to the
anajpg denpgbbiteftiofd Mulegdenvdiiul atideceitare Kad®A.in HeartaedBldenodul at or 569A

denodul ates t he _anal og si gnal_vgsi ng izo any caonventi ongl ﬁ)ngl og denodul ati on
schene kndgprdenSThhd siEps outiany Inigrmatifd (& 8w Mg SPPNCY §t%8ny i nf or mat i on

(e.g., int i $he FOSEblaRARS [N AGY BETRARMOUBlIatdde Verti cal
bl anki ng icﬁét@oﬁ%\%&%ﬁ@@qﬁlhg dém)dulaat e%l_ analgog Si gnal is then forwarded
to the anahelggdignpl iayheprfovesdasrto B8manalgidisplay Grasaiser PHR Whighaiosgasitfal | and
then outputs it. to the VBl swtch 58 i SR VeGRe 15 If a
deci si on i@a%d@%a‘é@hﬂﬂu&% gt t(?l’ig%ﬁg?&g(t)ctrtf@?ﬁﬁ%ggﬁu%isggﬁgﬁd&gbnpr essed
di gid al signal gr o 4b&sivh GIRAMQ6 SR wahattel esrminag ribed RRd torapussedy
| ocation of this channel and forwards the information in a c nd to the
second t urdigitah§igBals U microproeesser B¢ delsemingniva Ry’ Qe Ydeeign b et 5608
pre-tunes {1 Gnd R i HEBHAR RS the SEdbnanN@ier BFOB.Tpoput put  of
t he manneﬁ%g@ﬁlgnégb?\lxg@ég%ltﬁgoq{}ﬂgoﬁﬁlut of the o

receipt of the command, the second tuner 560B pre-tunes to the indicated second RF

frequency (Channel B). The output of the Channel B is forwarded to the input of the
20 digital demodulator S68B, which demodulates the signal using any of the digital

demodulation schemes known in the art. The digital data stream is output from the

demodulator 568B and received at the digital demux/decoder 572. The _

microprocessor 564 sends a command to the digital demux/decoder 572 indicating the

selected digital signal. The digital demux/decoder 572 demultiplexes the plurality of
25 digital signals and decompresses such signals. The resulting selected constituent parts

(audio, video and data) are then forwarded to the appropriate decoders 574, 575 (sce

Fig. 16B), as described above with reference to Figure 16, whereby the video

decoder 574 begins to decode the video information and sends a signal to the

microprocessor 564 signaling that the stream was properly decoded and that the audio
30 was in lip synchronization.

The video and audio signals are then forwarded to the digital display

processor 584, wherein the signals are converted from digital to analog. The resultant



20 digital denodul ator 568B, which denodul ates the signal using any of the
digital denpdul ati on schemes known in the art. The digital data strhd8dlis
output fromthe denodul ator 568B and received at the digital denux/decoder

572. The m croprocessor 564 sends odmmand to.the djigital d x/ decoder
572 i ndi c&PHAY SighR!s c%’é‘TSQE'E“gEIg i @?af‘a% B prg r‘\haq“.’“ﬁ"i’ié“taiﬂb‘i%g* S decoder 572
demul ti pl Vish coBftndnli Yo tHeYmiRfopriebPidab sHiiBRHeIwaRiiedearaNBgsses such
signals. The resulting sel ected constituent parts (audio, video and dat a)
are then fseiwlbo8@ewitahes Herimgibe oppropiate tme ddunrgthg Martical/igaideginterya), 16B), as
descri bed abgve.mﬁth.refere%ce tq,Figuae.éG mhgreby t he video decoder 574
begi ns t o "ERNEHRSD ARYIGT FO8 PRABYRRI BRIGHY LAHEE 2 signal to the

i croprocessor [pfd &sHERId Mich Idkm 4 BigiElcheni®l o MtRRehkdhed@soded and t hat
the audio 30 was in lip synchronization. The video and audio signals are

t hen f or waprekess identiffed aowt tsalmplly spieespd apst Ge secood BRI CQhpeaLRESiANes| gnal s

ted f igital t log.. .Th / I
Sl gnal s correspBFhg riCeA Ry s kM T e s MR R8T O

Upon commapdndio@endnh€ls.n croprocessor 564 to switch the two videos, the VB
switch 588 switches during the appropriate tine duringwihe vertica

bl anki ng i nt er Although thearesepinyentian &a5 $eeR descaRed Netemby By rasBet He digi t al
chanpel . 5 Lf. it \l§. j i JaGh {FQaf: an anal og
chah el, fﬁghnﬁ%gggggﬁﬁ%%ﬁﬂﬁ%ﬁggwgﬁgggﬁﬁgﬁg?ﬁgk&hégkéﬁgggmgﬁﬁﬁfhe second

t uner 560Rwyikig thesaope dfaht prser irienipredsaefiedd inFe folewingtdi@menbodi ment shown
in Figure 17 can swtch fromanalog to anal og channels. Although the
present invention has been described in detail with respect to 10 certain
enbodi mrents and exanpl es, variations and nodifications exist which are

wi thin the scope of the present invention as defined in the foll ow ng
clains. 3 MAR 2003 42 CLAIMS 1. A seamless switching unit for receiving
programm ng and performng a seanless switch froma first digital video
signal to a second digital video 5 signal, conprising:



a mcroprocessor, the mcroprocessor selecting the signals for display; a
decoder connected to the m croprocessor for directing the first di-gj t4ab 2003
video signal into a video buffer; wherein, upon conmand fromthe

m croprocessor to switch to the 10 second digital video signal, the
decoder searches for the splice point of the first digital video signal
and upon recogni tion of the splice poi nt42 switches to the second digital
video signal by utilizing a tine gap in the first digital video signal,
the tine gap representing a switch tine, and | oads the second digital
video signal into the buffer as the fiQLAIM8 deo signal continues to play
out of the 15 buffer, and wherein the swtch fromthe first video signal to
the second video signal is seamess. 2. Aswitching unit as clained in

Caiml, furyher %\Oig%frﬁlés@gwﬁ’clﬂh@l;hmor rd@émdglpaégmmrmngmtmfdrm.r@e
m croprocessor, for receiving and 20 denodul ating 8 ram shgnal

cont ai ni ng t lsearmiesst svatad feer @rfirstadligital vidap signal t%?é’ﬁ& Qﬁ@' WOBCNul ti pl exer
connect ed to qgwg and the m croprocessor for demulti pl exi ng the
program si gnaﬁé}facg obtal 'ﬁhe first and second digital video signals; 25 3.
A switching unit asmicreproeesson t@bmumoprocﬂsemresaiﬁqtm the isignads fgr disiplay: deo
signal is multiplexed in a fir rogram si RF
channel, and the asi%‘?ﬂq%r HP@P%‘%’d & @‘gdmgfoé’ﬁ%&sg(@uﬁ Sﬁﬁjrg(fﬁgqir%t' %{aitéaelcond
program si gnglided g@ﬁgMﬁg, 4 Giddopeend RF channel, and the switching unit

further conprises: "a first tuner, connected. to the m OW ﬁi ﬁﬁ for
tuning to the firshergin, gpor cammand figefhe W"‘t’ﬂ%roF??sbotr UMt s the

first RF ‘bhalr%gbnagj Lﬁi@m@ee sigriaiNtné BBCHRE ISBBFPRE Forthe s'{}IlM\BOIEiOGBthe43 a

first digita ator, connected to the first tuner, for dge§ ul ating

the first prdgstdigdalofdeo snan@hagidttanorbr@ﬁmmi'% eftbe sPlicsREIRt YICBPB KR £ r st
di gital demodyl atbnd el S50 BIAEPOR0| o HAEYD Al g didhe) ies!

program si gna video si (IJ a second tuner,
connected to §|bﬁa|mh§‘tupe gapsspresenting a;ewdq:mtuman@md tgags he second digital
video signal into the buffer as the first video signal continues to play out of the
15  buffer, and wherein the switch from the first video signal to the second video

signal is seamless.

2. A switching unit as claimed in Claim 1, further comprising a digital
demodulator, connected to the microprocessor, for receiving and

20 demodulating a program signal containing the first and second digital video
signals, and a demultiplexer connected to the demodutator and the
microprocessor for demultiplexing the program signal to obtain the first and

second digital video signals;

25 3. A switching unit as claimed in Claim 1, wherein the first digital video
signal is multiplexed in a first program signal received in a first RF channel,
and the second digital video signal is multiplexed in a second program signal
received in a second RF channel, and the switching unit further comprises:

a first tuner, connected to the microprocessor, for tuning to the first RF

30 channel, wherein the first tuner selects the first RF channel on command from

the microprocessor,



tuning to the second RF channel, wherein the second tuner selects the
second RF channel on command fromthe m croprocessor; and a second ;di-gi{al
dermodul ator, connected to the second tuner, for 10 denodul ating the é"”é‘c%@d
program signal ; wherein the seanless switching fromthe first video signal
to the second video signal does not progduce visible artifacts. 4. A
switching unit as clainmed in any precedi% claim wherein the 15 swtching
uni t ;s inplenented in a subscri ber reception unit, the subscriber
reception unit receiving programmng froma subscriber distribution

sel ected fromthe agﬂr@hﬁ'%ti&rﬂ#!gmduﬂ@fogfcoﬂamt@dt@th@vﬁ@i fyRer, @rd&f&%élﬂgti”gnet nork

t el evi si on, ol . ast satellite. 20 5. A swtching unit as
claimed in an@gngc‘;égg’ﬁ?Bpé'ﬁﬁlg'?n wherein the switching unit is inplenented
Itnl a subscri be_rt r @Cf&@ital?‘em%iplexémeommm idatbe firstetigital demoduliatorantpri si ng a
el evision nonitor for displa i the figpst and second digital Nideo '
signal's. 25 6’.“'CAO_ET\FJFEWWQIPMWR&Q'@&W%@@E PRI sﬂﬁ’@ég%i)p]%' lﬁgifﬁ‘?t wher ei n
the swtahi n@igylgq\;idéossigml, emented in a subscriber reception unit, wherein

a personal pr e I's Created and the subscriber reception upit further
conprises a menor ya $8¢onst lReh §ONRRCR® (e hrdNiCRREPEFSSOr.d %SW@WHG{ REEfirst

or second vi Eﬁ%i%ﬁﬁé'sﬁcgﬁ@R?eéh%ﬁﬁélﬁméﬁegﬁIHé"sé&hH tdRertdefodde fHEPsddond

profile. 30 7 Switching unit as clai.nmed in any preceding claim wherein
the switchi nBFutiannieson oprneaadifesn the micsodrocessosrandcepti on unit, wherein

the 3 MAR 2003 44 subscri.ber ' ' ' s cfd
interface for yece?\‘fPﬁ%{‘Jg‘@ﬁ%‘c‘iq%%gﬁﬁétgﬁé’@ﬁbéﬁggm;{rrlﬂ(?sgﬁ?gﬁ%i n tﬁ@r?ﬂst or
:glcggtdi \élré@%a%%g\hmatgq}? §@dc¢1d_tpfdgm$|eignalndone- or nore subscri ber

i . sw tching unit as.,clali . . i i
wherein the swi t cWhAEPIKe 39%&?%?‘@@?%&%5“&"‘5( f'gﬁﬁ’é%rple%@?él?%é@ép?lé%% Dni t ,
wherein the %f&%%%i%?aﬁrdowﬁs%ﬂoancéloistbl@ammdw.es a digital display

processor, connecte o the output of said decoder, for receiving and
formatting the sel ected video

4. A switching unit as claimed in any preceding claim, wherein the
15  switching unit is implemented in a subscriber reception unit, the subscriber

reception unit receiving programming from a subscriber distribution network
selected from the group consisting of cable television, broadcast television,

and direct broadcast satellite.

20 5. A switching unit as claimed in any preceding claim, wherein the
switching unit is implemented in a subscriber reception unit, the subscriber
reception unit comprising a television monitor for displaying the first and

second digital video signals.

25 6. A switching unit as claimed in any preceding claim, wherein the
switching unit is implemented in a subscriber reception unit, wherein a
personal profile is created and the subscriber reception unit further comprises
a memory for storing the personal profile, and wherein the first or second
video signals are selected based in part on the personal profile.

30
7. A switching unit as claimed in any preceding claim, wherein the

switching unit is implemented in a subscriber reception unit, wherein the



signals for display. 10 9. A switching unit as clainmed in i

to 3, wherein the swtching unit is Igocat ed at a broadcas?ngt gL gjlq?:ax ,
further conprises a means for transmtting the signals to renote S|tes‘mLS
10. A switching unit as clained in any of Clains 1 to 3, wherein the
switching unit is integrated into a renote reception unit, and the first
and second digital video signals contai4f shopping prograns directed at the
sale of goods or services, wherein the seanm ess switching unit further
conprises a nmeans for transrritti ng user selections of purchases back to a
central Ioca@uagcrlbe?@edébtloﬁmmrusgsaréubsars'sberliraterfacle fon reesivio Clains 1 to

3, wherein the switching unit
| east one of SHR&CMREr§RIA O?%rﬂq@s rglng ei&%@f%ﬁ@%ﬁﬁ?&gﬁﬁ‘%@ u%ghGWnerel "
gg”ll)fz' S'A”G ag ¥ bh&dd oﬁbﬁébﬂﬁwdr@@uﬁwmlr s6leBligtisni ng the advertisement.

: svmt Ing unit as clained in any preceding claim wherein the

first and second digital video signals co
ar npri se one or nDre regul ar
tel evision progra n a h i

in
Gaims 1 2o 50 weraiii oy B7 shined T4 GRcBg e Snetdn % s
C?WD“ se one si)\ﬂtcﬁﬁfgammbemﬁlﬁmem'equ@sahscrlbegrm:leptlm uallh Wfﬁﬂr@rﬂa ive
program 3 MAR 2003”45 vmtchln ﬁljlnltI 8,”539 SN lgfdainms 1
to 12, wher ei HoSREOSIrESEP '%‘H" m&eégag pig cﬁ?p&%yo & gnsé(}r’sccorfeﬁrl S€ one or
nore advert | SEERMSUL OF sl dedoBet, e rebgivingi dnaermattingtint seleatey videcd ai s 1
to 12, wherein the first and second digital video signals conprise

di f f er ent cansignalafidisplay. the same event. 16. A's [

Wi tching unit as cl
in any pr%cedl ng claim wherein one of the 10 digital vi dgo signal s al med
cont ai ns a close-up view of an event. 17. A switchin it . ag clainmed in
any precedi ngacl ai Aswithingiunittaseclaimgrtiaiany of claims 1 o3, whereir the

switching unit is located at a broadcast station and further comprises a means

for transmitting the signals to remote sites.

15 10. A switching unit as claimed in any of Claims 1 to 3, wherein the
switching unit is integrated into a remote reception unit, and the first and
second digital video signals contain shopping programs directed at the sale of
goods or services, wherein the seamless switching unit further comprises a
means for transmitting user selections of purchases back to a central location.

20
11. A switching unit as claimed in any of Claims 1 to 3, wherein the
switching unit is located at a central location, wherein at least one of the
signals represents an advertisement, and further comprising @ memory for
storing the signal containing the advertisement.

25

12. A switching unit as claimed in any preceding claim, wherein the first and

second digital video signals comprise one or more regular television program

signals.

30 13. A switching unit as claimed in any of Claims 1 to 12, wherein the first
and second digital video signals comprise one or more interactive program

signals of an interactive program.



video signals are transmtted over a single cable channel. 15 18. A
switching unit as claimed in any of Clainms 1 to 16, wherein the di gitiah 5q03
video signals are transmtted over a six MHZ NTSC channel. 19. A swtching
unit as claimed in any of Clains 1 to 12, wherein the first and second
digital video signals contain non-related prograns. 20 20. A switching unit
as clainmed in any of Clains 1 to 12, whédein the first and second digital
vi deo signals contain shopping prograns directed at the sale of goods or
services. 25 21. A nethod of perform ng a seanml ess switch between two
digital video signals in a digital reception unit, the digital reception

J ae . & eeh | e S
eceiving fiar aAdEelRITA ST CarH b C s £ RIS IR R T ona
cont ai ni ng VigaaesBhd eRyitBPiaes siyndist domprisenstie Gnbref ddvertigpntdres f i r st

digital video signal in a video buffer; receiving a command fromthe
m croprocessor to switch to the second digital video stream 3 MAR 2003

46 sear ching {01 - WGy EniP % Blairfid Iy off Sikiril 014 ab, Whétedh Fleamsl . and
switching™to the second gital video sidnal by utilizing a time gap in the
first digitaland skzondidigitd videhesignateecayaprisecgifiersahcamgraanglps ehthei same and

| oading the secopd digital video signal into said video buffer as the first
5 video signéweegntinues to play out of said buffer and be displ ayed;
wherein the switch fromthe first digital video signal to the second

digital id i | is m .in.that th i deo_.si . SW i d
ot broduce W o th vitsting Jok s cnga i &y bitstingsTait, SBHsi RSBt ors
of digital Sicﬂgi?él%io%to ﬂ?ﬁ&@%ﬁﬂaids%élbh@iﬂlﬁ view opsaelests switching at

subscri ber recéption sites, conprising the steps of: receiving a plurality
of video signals at the central |ocation; genlocking the plurality of video

signals, wherpjn geahAgkhgdnt =82 fmed!in BRy PrELBRIMRNUIZIAT wHedsia thé digitas |

video signals are transmitted over a single cable channel.

15 18. A switching unit as claimed in any of Claims 1 to 16, wherein the digital

video signals are transmitted over a six MHZ NTSC channel.

19. A switching unit as claimed in any of Claims 1 to 12, wherein the first
and second digital video signals contain non-related programs.

20
20. A switching unit as claimed in any of Claims 1 to 12, wherein the first

and second digital video signals contain shopping programs directed at the

sale of goods or services.

25 21. A method of performing a seamless switch between two digital video
signals in a digital reception unit, the digital reception unit comprising a
microprocessor and a decoder, comprising the steps of:

receiving first and second digital video signals, each digital video signal
containing video splice points and time gaps;

30 buffering the first digital video signal in a video buffer;

receiving a command from the microprocessor to switch to the second

digital video stream,



15 directing the plurality of video signals into one or nore video

encoders; inserting splice points into the plurality of video signals;

time synchronizing the plurality of video encoders, thereby ensuring t hat #9
the splice points inserted in the video occur at a correct frane nunber;
digitally conpressing the plurality of digital video signals in the vi deo
20 encoders, formng a digital progran1§¥%ean1 wherein the digital video
signals are encoded at a lower bit rate than channel capacity resulting in
creation of certain tine gaps in each of the video signals; wherein
program swi t chi ngsearohingrfer thedsplice ipgimh bf the fiastatigital videdesignatiandhal at t he

b I b
Cime gaps, 1 he ti RUgna el RgRTERE o Uil A R 0B T

for a sean egigst tanhudbb@tgr@n&h@imé?pme@memg@alssmtcﬁ tiemwtahgr vi deo
signal. 23. A %od as claimed in relnaplurallty of dlgltal

pr F?r alm 30 st r ealf2dinGthesespad dicitalivide sigaal intongAd yideg uifer as dhe first
mul ti pl exikng r o
5Ng vidi® Ségll\é{ c%bgrwevﬂfo [ﬂé)gbﬁtaéf s@ f%?‘aﬁprtg‘leathp §S| 24. A method as

clained in Cam erein gnal s are
associated with tM@epalnttm swycmfromuthecﬂrstudggntal wdanalgnaf tortbe seoenm! digita t he

of - r ecei ved e oelds Srahsl Y B s o o HES B B o e < g
5 25. A net haskisle agtifactged in any of Clainms 22 to 24, wherein the encoder

receives a plurality of data conputer codes, and further conprising the
step of encoding the received plurality of data conputer codes with the

pluralitygof povi deomairbRibs prebiarirg a fudligi dfaigitan sSigHaRGt SysEnkal foeation epar i n
a plurality of digital %gal(:)sjf)@’até ‘Aéenfqra qocatgl on for seanjess )

swi t chi ng at f@mwlie%ﬁwft egtat swbsgripasreceplipmitas, ReMPHEINOLRR BeRsOfyi deo
genl ock devi ce, ‘P%cé.ﬁﬁg fg‘ﬁ ]ﬁéﬁélyapﬂchevdé?%l lot&tici: gnal s and
c si gha

creating tinme synchroni
genlocking the plurallty of video sugnals wherein genlocking creates

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

inserting splice points into the plurality of video signals;
time synchronizing the plurality of video encoders, thereby ensuring that
the splice points inserted in the video occur at a correct frame number,
digitally compressing the plurality of digital video signals in the video
20 encoders, forming a digital program stream, wherein the digital video signals
are encoded at a lower bit rate than channel capacity resulting in creation of
certain time gaps in each of the video signals;
wherein program switching from one video signal to another video
signal at the subscriber reception sites is made seamless through the creation
25  of the time gaps, the time gaps representing switch times thereby allowing
time for a seamless switch from one of the video signals to another video

signal.

23. A method as claimed in Claim 22, wherein a plurality of digital program
30 streams are created, and further comprising the step of multiplexing the

plurality of digital program streams.



at | east one video encoder, connected to the video genlock device, for
inserting splice points into the plurality of video signals, and engg@hng,
rJ

pPOgTam

and conpressing the plurality of video signals to forma digital p
stream wherein the video encoders are time synchroni zed; 20 wherein the
digital video signals are encoded at a lower bit rate than channel
capacity resulting in creation of certai4d tine gaps in each of the video
signals, the tinme gaps representing switch tines thereby allowing tinme for
a seanless switch fromone of the video signals to another video signal.
25 27. A digkdal Anuettod@ssyaitned inClaima22red28 wi@rainma pibiralihef audioa

plurality of .digital progra t[ea e created gnd further conprising a
Uit ol exer FENAS AR BPERREVINE PN AR Soaftt ant e s bG8,
A digital engsitegsf sdceiniag tid gllratd) ofraudicasignd6, ercodirg thie dlurafityrdfher 30
conprising a transmtter for transmtting the plurality of digital program
streams ont 62¢RI\RMaLFP Signals, SndiosmAressing:tinpd wralty f ausie ?'ngt he group
consisting of cable television, broadcast tel evision, and direct broadcast
satellite. 48 29. A digital encoding systemas clainmed in any of O ains
26 to 28, wh@5ei nA raethiodras ¢lainest inzanyiad Gaimsadstoard weseibithe eacedarh t he

plurality of video. si S i Rlural i audi o
signal s and éﬂ%%ﬂ%ssagﬁ‘gggyg‘gggﬁéﬁ%@%ﬁ?@sp%ﬁgg{rl}fﬁi Céﬁ‘%é'rpj‘é‘péﬁéisg aﬁi. 30.
A digital eneepdbdigglne reduivsi silialityeot data sompoafer Ebdesiwit 6ha plugdity wher ei n

the encoder receives a plurality of data conputer codes and encodes the
data conput #4d8%H8R3%%ith the piurality of video signals 10 31. A digital
encodi ng1gystem as claimed in any of Clains 26 to 30, wherein at |east one

of the video signals conprises a regular televisjion programsignal, 32. A
di gital encodifng Sydigiahensoding system forargrainad Biuﬁ%'%BP&S‘tgf,'gﬁ%%?n 15 at

least two of INgaYIigfaiqiBheaRiichig dlstbSGider SadiiBhaibsl gnal s of an

interactive progra gital encoding systemas claimed in any of
Clainms 26 to cmpngiegein the plurality of video signals conprise one or

more adverti serrenta% least one video genlock device, for receiving the plurality of video
15  signals and creating 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 encoding a_nd
compressing the plurality of video signals to form a digital program stream,
wherein the video encoders are time synchronized;

20 wherein the digital video signals are encoded at a lower bit rate than
channel capacity resulting in creation of certain time gaps in each of the video
signals, the time gaps representing switch times thereby allowing time for a

seamless switch from one of the video signals to another video signal.

25 27. A digital encoding system as claimed in Claim 26, wherein a plurality of
digital program streams are created and further comprising a multiplexer for

multiplexing the plurality of digital program streams.

28. A digital encoding system as claimed in Claim 26 or Claim 27, further
30 comprising a transmitter for transmitting the plurality of digital program streams
onto a subscriber distribution network selected from the group consisting of

cable television, broadcast television, and direct broadcast satellite.



20 34. A digital encoding systemas clainmed in any of Clains 26 to 33,

wherein at |east two of the plurality of video signals conprise digf{\@.ﬁam}
canera angles of the same event. 25 35. A digital encoding systemas' ™ *’

claimed in any of Clains 26 to 34, wherein at |east one of the digital

vi deo signals contains a close-up view g an event. 36. A digital encoding
systemas clained in any of Clains 26 t 835, wherein the digital program
streamis transmtted onto a single cable channel. 30 37. A reception unit
for receiving programm ng and performng a seamess switch froma first
digital video signal nmultiplexed in a first programsignal 49 received in

a first RF channel, t.0. Lai i Sl | i j

second progr?r Si é@'@e%ﬁ@gg S?%@aln% g%gféﬁnrg&&gséc ann%?ﬂgt%gkfgggﬁg&mi t al
vi deo cont ai i gigrdiiyoofdutie sighaigraremssdeiatedivith the pilirsity af videsisignalsineous| y

m cr opr 0essNULBB SOCPHS 1REVES Hischuraiby oty o TS ErEREEERE A  Connect e
to the m %rOQfe%ﬁﬁéésesftﬁé pwalitg@fbedibmgrfansr.st RF channel, wherein the
first tuner selects the first RF channel on command from the

m croprocessor; a first digital denodul ator, connected to the first tuner,

for dempdul at%d;g A}Qi[ghgleer{éoﬁﬁ'tgeﬁfs% %g‘c%irﬂeéliri afy 8f Olalrd 26 to 29, wherein

derul ti pl exer7decoder, conne to the tirst digital denodul ator and
ni cr opr ocessane shevdeterubivepbeptinalitytdisiata canpyeoeedan andyprgodes thesetd n t he

first digital video signal. gcontaini . for buffering the first
digital vided¥MR}HES ?O‘gﬁf‘d‘”fﬁ"b eo@&@mb{]%s@?%gé'éﬁésfi rst digital video signal;
15 a secopd tuner, connected to the mcroprocessor, the second tuner pre-

[ h d. RF chanpel in.the. I
Second RE chinelA GioNebARRING SsRTRe SAeg ) BngeceenS 2o e

derodul at or %ﬂ@%g“&vmedofttﬂe YRR oGNS coMPASes 4 Rquiateeiedisicat prograrheignatond
al | e

program si gn rein, upon conmand fromthe m croprocessor to switch
to the

32. Adigital encoding system as claimed in any of Claims 26 to 31, wherein

15 at least two of the video signals comprise interactive program signals of an

interactive program.

33. A digital encoding system as claimed in any of Claims 26 to 32, wherein

the plurality of video signals comprise one or more advertisements.

20 |
34. A digital encoding system as claimed in any of Claims 26 to 33, wherein

at least two of the plurality of video signals comprise different camera angles

of the same event.

25 35 A digital encoding system as claimed in any of Claims 26 to 34, wherein
at least one of the digital video signals contains a close-up view of an event.

36. A digital encoding system as claimed in any of Claims 26 to 35, wherein
the digital program stream is transmitted onto a single cable channel.

30 |
37. A reception unit for receiving programming and performing a seamless

switch from a first digital video signal multiplexed in a first program signal



second digital video signal, the digital denultiplexer/decoder search

the splice point of the first digital video siggal and upon recognpuﬁzqﬂg¥
the splice point, switches to the second digital video signal by ufff?zrﬁg
atime gap in the first digital video signal, the tine gap representing a
~switch time, and loads the 25 second digital video signal into the buffer
as the first digital video signal continfes to play out upon conmmand from
the mcroprocessor, and the switch fromthe first digital video signal to
the second dlglpal video signal is seamess in that the video stream

swi t chi ng doesceioéd pr afirst RFversrinlebtona sedandt digital aicteo3igral diutjplexeddiend ce f or

di splaying the t vi deo prograns of. th I d ' | '
by si de o igﬁeao%ﬁmaram HOSHIcPERL b mareoraat S g aer it AL s
clained in Caddb Sohtaihtfy o viliée pfdgrarms &l wilepears iegualys

recei ved fromone of the rou|p cgns?irrstisng of a safgyleidtwiémm:?"ansn!yggﬁ)ﬁ

Fs)?/is'\t/gpe z; famifufﬁ'ﬁhﬁiﬁt%f% Qiﬁ‘aé:éﬂ'eﬁn?ﬁﬁs“'égbroadcast transnmission system a
%ﬂﬁﬁ@o&s% th’é%@f‘ég?ﬁéét‘sﬁoﬁségctl th8 GRMalOBr didiplayas

clained in daim e receptionunit iIs
_ _ . sel’ected as
one of the group cofirst airengconheateddonng microprocesscat fioohuning to the fie$teRf si on

card, a television operabl onnect \

digital tel e\ﬁhsai”_ﬁﬁ!' e{%'r‘éﬁ? @f%ﬂur@ﬁgglﬁﬁzﬁvﬁg%ﬁ% g%%ﬂ) ﬁ Cgﬁ’t(rj?égl " ﬂééb?e
box, and a tehgvhisidprogasbabl y connected to a conputer workstation. 40. A
reception unit as clained jn an '

of the two video A Bt Qf%tab@erf‘ﬂé"g&&%ﬂ?”?ﬁ@ﬁ&%ﬁ%ﬁ%&’%gif é@%ﬁhgllélgﬂﬁéa 022
g S?rer;e;?f’ﬁ‘d;gd%gémmggﬁﬁ 8igndll- A reception unit as claimed in any of
[ . at’ | east one of the two video prograns of the
second digital vicedigitsl demelipleserdenaden<ongeeag t%m?sfi'eréi &'ﬁ@gof alive
Gl ai'med i 1 angopo R oAb bl e et BB e o
prograns of t betatretherfisudigital aidesi signal ceontaisiparedufies fer buffering the first
digital video signal, and for decompressing the first digital video signal,
15 a second tuner, connected to the microprocessor, the second tuner pre-
tuning to the second RF channel, wherein the second tuner selects the second
RF channel on command from the microprocessor,
a second digital demodulator, connected to the second tuner, for
demodulating the second program signal;
20 wherein, upon command from the microprocessor to switch to the
second digital video signal, the digital demultiplexer/decoder searches for the
splice point of the first digital video signal and upon recognition of the splice
point, switches to the second digital video signal by utilizing a time gap in the
first digital video signal, the time gap representing a switch time, and loads the
25 second digital video signal into the buffer as the first digital video
signal continues to play out upon command from the microprocessor, and the
switch from the first digital video signal to the second digital video signal is
seamless in that the video stream switching does not produce visible artifacts;
and
30 a display device for displaying the two video programs of the second

video signal either side by side or in a picture-in-picture format.



mai n program feed. 25 43. A reception unit as clained in any of Cainms 37
to 42, wherein the first digital video signal corresponds to a makrd A 038
program feed. 44. A reception unit as clainmed in any of Claims 37 to ‘AlfS ”
wherein one of the two video prograns of the second digital video ’
corresponds to a replay. 30 45. A rec&%'on unit as clained in any of
Claims 37 to 39, wherein one of the t d/i deo prograns corresponds to a
mai n program feed and the other 3 MAR 2003 51 video program corresponds to

one selected fromthe group consisting of a _replay, a d '

glngly e, an ?Q\B?_rti&mﬁptloﬁhnii RERlATedIn Cainsy, WEREH ﬁﬁﬂffi)rgﬁa&it’ aeenn gdcama
r statis . r | .t I Rfhsi ' ,- '

the first anc?r{’@%m g‘@ﬁgﬁﬁﬁﬁ%‘ﬁ‘g&% @&ngesc’fgﬁeeﬁ}rog}gel vggﬂngﬁbo@ﬁ?%‘em{]ﬁ;el "

g; ?32 consi sttiargnoésion sgstgim, alcabledieanstnission ay SBmRaNroadcash traosmpisisian har d

system, a private network, and an in-stadium network. '

39. A reception unit as claimed in Claim 37 or Claim 38, wherein the
reception unit is selected as one of the group consisting of a computer
workstation with a television card, a television operably connected to an
analog cable set top box, a digital television, a television operably connected

10 to a digital cable box, and a television operably connected to a computer
workstation.

40. A reception unit as claimed in any of Claims 37 to 39, wherein at least
one of the two video programs of the second digital video corresponds to a
15 predetermined camera angle.

41. A reception unit as claimed in any of Claims 37 to 40, wherein at least
one of the two video programs of the second digital video is selected from the
group conststing of a live program event and a pre-recorded program event.

20
42. A reception unit as claimed in any of Claims 37 to 41, wherein at least
one of the two video programs of the second digital video corresponds to a

main program feed.

25 43. A reception unit as claimed in any of Claims 37 to 42, wherein the first

digital video signal corresponds to a main program feed.

44, A reception unit as claimed'in any of Claims 37 to 43, wherein one of
the two video programs of the second digital video corresponds to a replay.

30
45. A reception unit as claimed in any of Claims 37 to 39, wherein one of

the two video programs corresponds to a main program feed and the other
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video program corresponds to one selected from the group consisting of a
replay, a predetermined camera angle, an advertisement, an individual focus,
slow mation video, and player statistics.

46. A reception unit as claimed in Claim 37, wherein the first and the
second program signals are received from one of the group consisting of a
digital video disk, a CD ROM, and a computer hard drive.



