, e3eVaff6TV- 3 t~ ~~~13 1 METHOD AND APPARATUS FOR PERFORM NG A SEAML 03
SW TCH BETWEEN TWO DI G TAL VI DEO SI GNALS The present invention relates to a
met hod 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 use ol a time synchronized nulti-track
audi o tape to store educational conversations. One track is enployed to

rel ay educational 10 interrogatories to a user, and the remai nder of the
tracks, sel eMEPHODMAND ARRARATYSEORPERFORMMNGSE $ EAMEESSESWITERPNSi Ve
nmessages. In interactive_television systenms, nultlple broadcast or cable
channel s may be swi tche v I LSo provide

i nteractive operation. 15 U. S. Patent No. 4,847,700 describes an

i nteractive television systemin which a cormon video signal is synched to
a plurality of aUHe@reseaniglention reratwéﬁﬁaﬁmh@@bna@p?bﬁéiué@or@%rm@sﬂwt abl e
responses. U. S. Patent No. 4,264 925 describes an interactive systemin

whi ch 2& st BMdehing behweer vem digitahwees signas.t i me synchroni zed content are
broadcast to a plurality of users. Each user sw tches between channels
responsive to interrogatories to provide interactivity. Such systens have
been tail ored tolntedctive systentsyarbuwelt kriawgn frotHehart. Bbr éXamples 1LES) Paterke nore

interactive,, individyally response, and so that custom zed nessages nay be
given to t h@ovgié%u%d}{’cg'ls@'@é??é’%e BFe g5 tine awjhranived -tk Akcidtane
queries. U to%tofé"%&ﬂéat al ?oﬁ?&s&?&msg'éﬁé%%ﬁrié BorRdb BV RIRILtbRaST OF €
denographic profiles of television viewers. This information 1s stored to
be recdld edinteregatofies teaasptand the remaindirg thetrgeks, 3@lepatnle fiyca

ggxg; ;: f;ng%\%iﬁctyag‘&%n@@i{m;ﬁé u2se%rtloocronlvg§/erésapcc}r{s\l/vee rﬁwggseé/glaessl. on systems have

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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provi ding one signal (i.e. one video signal) per channel, whether the
channel is on cable television, broadcast television, or a VCR Cable ,%d, 0
broadcast tel evision channel capacity is becoming limted as nore and r’g
cable 5 channels are being utilized for conventional progranmm ng. The prior
interactive systens have required nmultipbe channels. It is desirable to
reduce the channel capacity required for such systens whilst still
providing at | east the sane |level of interactivity. 10 U S. Patent No.
5,724,091 descri hes s%am .sslé/ swi tchin bﬁt ween videa signals while
viewing a first ViI@EH ?ﬁfﬁé{ﬁ,t lgVision $istrIRs Naue Generrllyikpea canreredwitho may
be on a dif t(igh : RRR GhRd ' d
with the cupﬁ\ﬁ?rg%ﬁﬂgﬁélv(i"gégﬁ%?igﬁgﬁg%) é_(%gc preslént |ﬁ€ﬂetrqtgilﬁoﬁr?dsﬁleez s to
provi de a newaabichteiedaidnapradaasistefavisiprrdra WLy Gableariclsmagisasich bet ween

t di gital Ld ' |s, A .di t Nl t t of th t
nvent fon. {SEVEONCTHET FROPGIS BfaThd limitedl a8 dnre and were Gekleyi ng
pr ogr anmg ngcaaﬁh@gra‘r@rb!éiirg?um@z%a&m e6vetBiond prolrdm@MG Thé Shiof inbizativéi deo

signal to a second digital video signal, conprising: @ mcroprocessor, the
m cr opr oces Spstens kave muited vullple ehannelsli k8 dgsirableltrredice doachanee! t o

video. but repab5e8iaire DL MaBcmiRd afl o iy BERRLL &= e ch <o
the second df gitélctivitydeo signal, the decoder searches for the splice point

of the first digital video signal and upon recognition of the splice point,
swtches to the second digital video signal by utilizing a tine gap in the

first digital vi ' I tgﬂrf?_ | : ' | i e, and

| oads t @é secondg’ggg??g}ﬂ\”c’deo %bgféj%g?ntlsﬁ%)g%ﬁfegs%@%f@rﬁﬁgIﬁ%\g}eﬁm?st vi deo

si gnal cont viteessigoalslvetyileoviewdfy 4 fiest biddoesignaindverh dragigh thbeiden sighaf rom t he

first video si.gnal to the seconfir Vi cg%o Si n?l I S ﬁeam ess. J U'lH~N
switched to may be on a different broadcast channel, or on the same channel

multiplexed with the currently viewed video signal.

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

performing a seamless switch between two digital video signails.

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 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 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.



3 A seanless switching unit of the invention may be inplenented in a o
subscri ber reception unit, and receives programm ng from a st andar d catiid 200
or direct broadcast satellite television distribution network, for exanple.
5 The video signals are converted into digital format for transm ssion. In

a digital format. it is possible to transdrit nore than one video signal per
cabl e television channel. Further, it is possible to transmt video signals
via conventional telephone lines. If desired, the various digital video

signals may be conpesmHisd f@tdHicg hhﬁ‘%fﬂéiﬁb@ﬁﬁo@%&%‘éﬁﬁ&@n@ gﬁ@ gn even

| arger 10 nunber of video signals to be transm over a c of the
t ransmi ssi orsupsdiiber receptivabhit, andecorgs mogranmiwhizom aistemtdasd aableodr t he

MPEG st andar g c ressi pn_schenes,. I ncl.udi ng MPEG2, Ex4 and MPEG/. The
vi deo si gnal fegfﬁp%%%Sﬁ?%teﬁ't%?%?Y'anono%%‘abaﬁeﬂ OeEEKe I9F RXBMPR-ef erabl y i n
the MPEG format. 15 As part of the digital signal transm ssion, sone of the

signals are interactive and individualized progranm ng. Such enhanced
content Ps creat elhayidepisignals gre comertacointd digitdformpabitudtansmissiohnilmaes

and by providj. I ti.plici. f.vid audi o raphi cs _and data, in any
conbi nati on cﬁ@@eﬂé@gﬁé&r ﬁé@bag%ﬁggﬁr%\%nﬁgg\gr%ﬂba%aﬂg H%Hf%grﬁ%tﬂe&?ag tine
synchr oni zedefvibion ohamsd!. iIMBthendeR, pddsife tabhismihvidefsighaleamd ent . The

subsequent interactions at the renote sites are controlled by the end use

and producerconyphtienal telepbpne dress ftasiredothesvariopsatigital ivitaesigaalispnang

| anguage. T r 1) Nt : '
interacti velb\%sg%@s%%}egu%fggegrrgrﬁ]a 'ssglglrr]‘d @%@B%g@gﬁ%@@p{:ﬁ%éﬂ%@gr at a
pr ogr ami@ontmuwhberestt\édemsignaly @ teadantittedl audrta gharnes of abtraresnisb@rvar i ous

digital si gnalgﬁ_ irBo a bed ced nunber of transm ssion data streans for
transm ssi od"eiRe W&ISTERY MRIeSHA] srharmaHRed & arg cbeMPE Gt ed in a

redetermn i i A ANHTRE f v
!tor ansm ttab%ga@?%ﬁaﬁmﬁ%ﬁg%uﬁ@mégg& II n @%ﬁ%gt Wn%%ﬂamggg?l'eypgi on

transm ssi orvidgs sigmalsnaret fieglirioes digital datai arstivideo forsat cpneferabtyontthe desi red
channel s, agﬁpgﬁt{ﬁm S these signals over the NISC channels. The  ~y~~I|

A ~~ 4 nunb ged signals which may be nultiplexed onto a data stream
on a single transm ssion channel will vary depending on the video signals

to be transmtted, 5 After encodi ng) conpression, nultiplexing and

nodul ation, the phogREMS 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 fransmission 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



signals and interactive programsignals are described by a transm ssion
means including, but not linmted to, satellite, cable television, fiiekal i
optics, public switched tel ephone network, terrestrial broadcast, closed
circuit, etc. where the nodul ation technique is defined by the nmeans of
transport. Additionally, the 10 distributed content may include a signal
conversion or retransm ssion prior to receipt by the end users. The
prograns are received at an end user's |ocation and connected to the

appr opr i at e ARG fAIELE ighals [REARLPBe ARNSERed Rt £XBRPLFearfh 4! ude,

15 but are not limted to, cable television receivers/convertiers, Satellite
recei vers, tsingledransalissionabiense! widvaryeesendiey satbé vioeosigeals to eec. The
recei ver recgeives,one or nore television channels, sone of all containing a
mul ti pl exed 'E]aélsg"g?aeam 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 particul ar video
signal fbPom the d¥ter enaoging, sompresgivrxeditislexitg andnmbduilatain, yheeprards t he

vi deo signal_ I for playback to a television nonitor. The

si gnal selec '%H?gl?‘r%;ﬁaﬁﬁ%%%gg %[og%ﬂ' %@qaésf ar&n%?&*’?%@} GF‘B?“"?)?%V‘@?”QS in
a digital sahclligingbdyt ndthienieamtd, @ateite 268bI6 SIEWRITR, fiBePost@! Fébliéet top box
operate to control the receiver and signal selector to select a particular

di gi tal vi devigngadplepaons aetwarkuterrestdadiieadcast etlesetijcul, #ta veharadhed

renot e devi i ' ope .di gi.tal, channel
o another  gognafodfectiud B actbed SN, ftaRul fous i, JRdaliomai] s

i nteractiDve distibuted eoriieni mentincllde ausgrial ehesisid or redaRSMSsIdPpiiof @ mat i on
di spl ays or interyrogatory nessages - ~ t~aR ~ao3 5 and the signal

sel ector sel'8E¢L éyg&? f"f‘éMS&FS-rrul ti pl exed video signal and demultipl exes,
expands and di splays the selected video signal. Alternatively, the signal
sel ector may select a video signal based on personal profile information
stored i n nenory.The pfograme asegactivedrbaneedeasel' slocationrdaret carineotegtagr am

t han were able to.a data. streamog a single.channel, the signal
el ector i n DB ARRRVTHR AT AP Vit oo Br o P g G et B N Reen
the varigus plitdre ndt gmkbe tvi ¢4b18 téleisioni rebeers/crvarets, dateIme retbivens
bet ween data streans . . _
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 adigital 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



10 anong the various broadcast channels to provide the necessary |evel of
interactivity. The various information segments in the various videa 3z MAR 2003
signals preferably relate in real-tine 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 @n the video signals. The use of

mul tiple signals per channel may be used for nmany types of interactive
prograns, including those disclosed in the previously nentioned U. S.
Patents, for ; fd I ' froma
sporting evearrl]t%?(tﬁgg nalislr?féec?%ri%léﬂggg%}néﬁgwgvaﬁl%mésS I%ﬁgs%%'t

i nventi on almdtipmxes,sexmdswwdisplaF/EMséliedt%@ Bdem 8ighan oAltedlatit ey, ke

real -tinme and content. Once a signal is denodul ated, the digital data
streamis d&HNA Sglesi¥dnaysselact 8 Wdanssionakhases @@%&sgngh@n@f&smwrd@aﬁoraudi 0,
graphics an denmul tiplexed digital data streamis directed to
t he approprggﬁagggﬁﬁo evices, i.e., video to video decoder, audio to

audi o deboder, graphics to display driver and control data to applications
software. A seam ess swi tching uni off an enbodj ment of the present

i nvention 30 al | dUBOTHBIERYE ?%#Er?aﬁ’E@”d@FPf%'V%ﬂrP%”h&]aWﬁr%g t he

channel swi 81680 SRAANoaM 56 4indBAABRhoB Y L6ALI Alcbpln enhanced

progranm ng and addressabl e advertisin n requent
swi t chi ng amongnetibnivttethe reaevieo B3preghiri@ed td switehrbedween Wihe nadoasannel

mpor cept | b det BpA RS AR R ol Reme Sl A s veamS  ©

oppor tunpty dnforfgliriesiarious bieatioastLrahnaRoldrawtie s Hedessary IR of 0 anat her .
5 During the delay, previously obtained video information is displayed

whil e the indteFa@iitve systemiocates, receives, demultiplexes,
deconpr esses, decodes, and processes the new video signal. This allows the
interactive systemto switch to the new video signal without flicker or

di stortion appearThgvabuminfdrealidnsegents in the, vatiosgaideas Sighwlst friaferbbly
present | nvergfaitg Pn ?ela -Ct)irr(laex gr?cri] %%ntte%t gortrﬁéthgndin?gragt?\yef gcgnrge?gat?on 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 multiple



. L . : e : gt
unit, the digital reception unit conprising a mcroprocessor and a dec

conprising 15 the steps of: receiving first and second digital video
signals, each digital video signal containing video splice points and tine
gaps; buffering the first digital video @gnal in a video buffer; receiving
a command fromthe m croprocessor to switch to the second 20 digital video
stream searching for the splice point of the first digital video signal
and switchi : h/@ii ' ' A RWA ' ap in
fhe first dimcg VidSEeant, eh olaEP cRails bl bl DokrtelshBfis
and | oadi ng tt lae interaciivedinteriuale, aistight isnenedptioi delagiis progremred teallew t he
first 25 viaﬁo si%nal c ntigues to $I@¥ out of said buffer and _be

di spl ayed; RRFEPANTIAB IR HEM 31 SRR toadist & the rapidebaagy ffioam epet he
second di gi ki ' Is seanmless in that the video signal swtching
does not pr§§¥%¥é®ﬁ§E%}%mgb?¢facts. 30 A nethod of an enbodi nent of the

i nventi o enabl es, for exanple, seanless swi tching between MPEG conpressed

di gi t al i | i dj qi | t t HDTV . . | | {

envi ronment . vihi IBHTHE AR SRURL Gl ORtR MRS ipretia Sl aske of

Pl i Ce. PO N yicSalnPhlS Ystorli6At5H! ook leb 181 bxkh 88 RS hat
| Ca ca ete

come fromdifferent sources,” which 1s the typ evl si on

envi r onnent .dethides; andpoengsees theenew Vided sipagle Thieallowsithesdewctivesepar at e

times may have, different .clocks and therefore different.timng informtion.
5 hccor d ng Vatelh foSiEh G LBEERw ésq S8Rl tirlaiBh BT st ThB e rte BBovi ded
a met hodof ororpiHeIRY isBeeh, PeUrAéddrless sditght al signals at a central location

for seam ess switching at subscriber reception sites, conprising the steps
of :

seanl ess switch between two digital video signals in a digital recept_i@@emm

The present invention also extends to 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

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 in a 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



receiving a plurality of video signals at the central |ocation; 10

genl ocking the plurality of video signals, wherein genlocking creat es mmm
synchroni zed 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 plutality of video encoders, thereby
ensuring that 15 the splice points inserted in the video occur at a correct
frame nunber; digitally conpressing the plurality of digital video signals

in the videgyiglrRden r4p e r g . | D:the
digital vi d(caac[) Sl gngltﬁegrgg d?r??g%éﬁg@g%%m%éﬂq%?fé ragﬁ%a{ﬁ@%ﬁlﬁ*nglgkgcapaci ty
resul ting i rstreases that comecfeomadifietantresog@es, whickss thetypide cabkeelaiigoal s; 20

wher ei n program sw t chi fromone video signhal to another video signal at
t he subscri V”P@H@;S\Cf-i ﬁﬁ‘g%'istt&ca%eﬁér&é"@eiéﬁg Rave been GeMPreeses A3arMale t he

time gaps, ttl?ﬁeémﬂiymdiff@%rﬁ%?d?fkis%dst 'Fé?&?rééjiﬁ@%r&%ﬁ{@%qfﬁ#nké’t%rﬁ‘g time

for a seam ess s ch fromone of the video signhals to er video
signal. 25 In an enbodi nent, nodifications of the encode process for the

i rtual h | | i ti b de,, t th i t.h han, fs to th
splicing. Those AERRIORIACLTEr BSREToR ki gaoD! (NvRBBRCBE S RTAUIGRA 4 1 pl o
channel encadetod fBfprsdfingga bliralty %¢eig$@uéi§ﬁ|§|s att'd@e,rﬁb’é?%lfa@iﬁhszf‘g the

start of the encode process, and inserting Splice points at the appropriate
| ocat i ons i reedess S@HCHNORY subseribaranseptian sites!, cpmpeishngr tthaesteps bfinges to

nost conventi onal __digj . converters.are r Lredq. . - ~ g~~~ COOS
8 Enbodi nents of r?ﬁéﬁkﬁégﬂﬁgﬁlt&&gﬁﬁ% o Fg‘nlﬁ?attﬁber%?rﬁg#it'%?aqﬁg' descri bed, by
way of @ganple, vgdriodlehranpleraity bheidas SRz Xiitde i G B8Gng icheatBt iR
FIGURE 1 is a bl \(/)gck di aggam,gf aﬁyi nteractive tel evi s%nn sys?em 5 FII (?URE 2
is a bl ock BYAGPEANIZERd ¥ideqIY@naisiti ve interactive television in a two-way

e on, oo Ao PR i b SRS AR e o
inserting splice points into the plurality of video signals;
time synchronizing the plurality 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
encaode 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.



FIGURE 4 is a bl ock diagramof an alternative enbodi rent of a receiver 10
to achieve seam ess switching between video signals, FIGURE 5 is a bboghk g3
di agram of an enbodi nent of an encoding unit provided at a central

| ocation. FIGURE 6 is a block diagram showing a video frane structure with
splice points and tine gaps, 15 FIGURE 78 s a bl ock diagram of an
alternative enbodi nent of a reception unit, FIGURE 8 is a block diagram
showi ng audio frames, FIGURE 9 is a block diagramof a TV broadcast station

swi t cher, Fl GURE Efibbdimris bsf theagreashiahvemticinithersihafedr kb 668dridld, ey for
non 20 related program swi tching, FIGURE 11 is a bl ock diagramof an

enbodi nent  dfay0fcxAMRIEI withreterenga toHhagosprmanying driepingsevre whigh: ogr anmi ng,
FIGURE 12 is a block diagram of an enbodi ment of a controller for seamn ess
pi cture-in-picture programsw tching, 25 FIGJRE 13 is bl ock diagram of an

embodi nent for SWIGURRY igid Blotk Bialgkarlof ahORTERE SR/ SRAVNIOY sPstedi ammi ng,
FIGURE 14 is a block diagram of an enbodi nent for digital programinsertion

- addres8abl e adVeBURE 2gs ahlereiageamof anvitsnativeginiaraciveaielevisiotiinent f or
e oS SRR ARl =, 072 0 oiler ST gnal s oL @ server,
enbodi ment, and FIGUREBM is-abldtkdia@ram of one embodiment of a receiver to
achieve seamless switching between video signals,
FIGURE 4 is a block diagram of an alternative embodiment of a receiver
10  to achieve seamless switching between video signals,
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 multiple 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
multiple 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



FIGURE 17 is a block diagramof an alternative two tuner enbodi nent. There
i's described herein an interactive television systemin which a pluraldhyogs
of viewers are sinmultaneously provided with a plurality of different 5
program i nformati on nessage signals. A plurality of video signals 1 are
provi ded. Video signals 1 may be, for ex&mple, various field and/or audio
synchroni zed canera angles of a sporting event, or a ganme show having a
content and host acting responsively to user selections. Alternatively,
video signals 1 Vig Wy ' i ; ' '

conver sati on, sugﬁﬁﬁgggg?ﬁﬁéggsgég?%ﬁ%g?ﬁ%¢%E%Q‘ {ﬁﬁﬂﬂgﬁﬁ%§5&5¥@2??5oo,
3,947,972, 4,602,279 4,264,925 or 4,264,924. Various types of tinme and

content rel ated video.si,gnals exi st which ar.e itable for interactive
operation. In preVi®Eds 9§§?®?§h?rﬁ&%" U’g?riaé\'{l@ E?L,‘§W§'|O§‘ WSiA “'E)@’%ﬂ RAsnitted
to a 15 recegy i Rt : ; uiring a
separate 6 %@F\'F@é \gﬁg%{]ﬁr@ éiwri?gﬁ ﬁg@éél{i/ssl E?n des@ﬁﬁ?ﬁ%@%gﬁgﬁgﬂa s 1 are
di r ect ed5t o papgrasyinforndatipn miessage Bignatmva plwakty of widerhsigoaleel aret he vari ous

id i s i. j.gital f f 1 SSion. . .S 2 b
of “any convanerBrd et SespRt D Re 1 SXaoE: vRbos SRS 2  or .
An AID 20 capveridizdtryameta 889188 of adpopiinPaddht Vbide @afictsidw havipigia r at her

fewer convertors, or even a single convertor are capable of digifizing
vari ous vi dagnéerjranicshast acting regnansively teusgsrasigclionsndytesnatives vildga ver ed

preconpr ess P TAr ey 98458 ER sEBRIER e P Suptalihe Ly M B sustbun
Sent al lovipg U g Shanal 8 10-pe sent G ) 00 3o 0 ey o
gl o tr anchPGdRan GbAnb P24 FRreRaRIaS SHireb AgRSorlanteElNediigepi poa NTSC
vi deo repre%@%%f&%ﬁg%@@& @élﬁ%b@gfdﬂ‘?ﬁt@racﬂ%r Phtfon. t Wwo hours of standard

video i s abou ce there are 30 franes/sec in such video, the
data transfer rate is 22 Miytes/sec. This |arge anount of data is

preferably reduced by digital 5 conpression. In order tqQ reduce the data
transfer require rﬂréymy.ﬁgy%ltgmso@ge% FH® ?)9'?1%8%9 %BﬁgraéP@'ﬁ?%g%r%bw
conpresged hetener bhaepatstsibpdadcdse o taele drayinBl, eadmrafaehg Byscpayate 6
conventional conpression algorithm the twy nost common types bein

"processor iMHENTSE channel nishiieysyistara sisisgabed, Midethsigpaisc §§%¢'r$¢‘?98r§%i ve

approach perdfli g5 & SRIR PG B diHd T BhEALoRISH M2 D8\ GRBESIgnaH 2
picture fromthe®processing in the frane-to-frane transfer of information,
and t hrough intdéigitarfiormat far itams midsion.c AUD eonnérbonsdz may denefodrwi ng

mat hemati cal co tations _that determne the degree.tq which, a given notion
in a pi cturecqu’%EPE%JpWP%If%r GAVERE ﬂgéﬂﬂé‘:a? . @gﬁﬂg?%ﬁ% %@ds on

hi gh- speed 1Pl ity ot BEcdd foP @akhaftidd Sighaint Mt Rhthed R&yareNOr Y
approach involves divi'sion of a picture frame Tnto hundreds of m nuscule

bl ocks of picarivertonhareveachsibglectorivertgr aemcapae of digitiznre Manieds vidsoset of

colors and varjiations.in lLum.nance. The e i N C I

e ement - of SPHAS haniUACHYEHOEP Proaans ey md B SRkl gy ofler,

gi ven bl ock @ibtridiioRinetwok in¢eidigitizenand /ol peedompreesdeieimegr . There, it
calls up the identically coded block froma library of blocks stored in the
menory of the receiver. Thus. the bit streamrepresents a nuch smaller
portionf the pigluLe.l nat | j . i qgﬁﬁn LS, S L
generaH%% Iinitedﬁgvafﬁgﬂ&gégg{%ggFg@ﬂ%?ﬂ?gagﬁbc S %ﬁ?@%éhéyﬁﬁﬁq??§¥8r in

t he recei verpe dbsicable ab addscaliheerhbynttaf datats pe 2Bnfgiatlewanmare sighatcs sor
power. Exanples of commonly known conpression techni ques which may be used
with the i ne#feBh are JPEG MPEGL and MPEG2. Data Conpressors 3 are

provi ded to reduce the data for each video signal which nust be
transmtted. Data conpressors 3 may be of any conventional type 30 commonly
known in the art for conpressing video i mages, such as those previously
descri bed. Conpression of the various video signals m ght be done with
fewer data conpressors 3 than one conpressor per video signal. In a
conventional analog NTSC ~ | ~~~n~t~ ~~Qa' ~



11 system by way of exanple, it is customary to transmt one video sj ;;;,m@l,r
per 6 MHZ channel. By digitizing the video signal, it is possible to sefi “‘Q}
data stream contai ning nore than one video signal in one channel.
Conmpressing the digitized signals) allo even nore video signals to be
transmtted over, a si n%I e transm ssion C nel .. The S nunber of siﬁgjnal S

r

ar! ) h?

whi ch nmay B¥eERRNSRERSRISIHGE AN a hiREFX4TRP g HREHP ipmeet s gHze N T

exanpl e, a); { i t h i i .schene
nuse: oy TS REE bt AR B ol B L o R SR8 ot e
transm ssi abochBNGeYes. CoIMpE efest me J0efednidsiee sn Qichlvaddo, tHealataginstdrabteiid

novi ng | mages there is very 10 little change fromfranme-to-frame. Editing
out the reddridhriepsec. bEtindEee pmnawiiol daw is pefifergbly ueduced by digdidhes al | ows nuch
hi gher conpression rates. The type of video which normally contains a great
deal of hi gcﬁ-n?ﬁ%séﬁmhoverrent) such as occurs at live sporting events, wll,
therefore, have fmhfdéravesduce RS Fhiferrad BfemdMey kiRSvariels Hi¥@abviages hand,
which normally have a lower frame rate and | ess frame-to-frame change 15
than a |i veigpbrare peefenablytcomipressed heéforetrnsghisstone chijeradssi may beicempressed
Currently, .commonly known conpressi.on.schenes have conpressign.rates that
vary from é:_ylantydzoqun_fmp\é\fco r’{:g“fsl“?“t f&‘s’?“%ﬁ’d%f: YO IR0 COPMOR YRGS el evi si on
systems, depepdiny iRBndNe MAAORRERY idisie Once the various video signals
1 have been digitized and conpressed, 20 multiplexes 4 conbines the various
di gi tal signal s T proeessedintadivaapp@actopertaram soirpsdssion datcinsbate@nent or
transm ssion. Fox exanple, .if 68 NTSC channel s are avail able, and each
channel i s PaRSREESRIESHARIGHR oy (B prosessinadn gha ri‘@%r}o‘éfé‘FPﬁr‘B’é'éngOg | ow
noving vid j .S AL gF L . r . pi gh- speed
vi deo si gngﬁgé?gaé’%ggg?%ggwyhg?a{l éﬂa\%/lét)lﬂlg g{I lbﬁﬁésilcr:lfc an‘ﬁgﬁi‘?"gﬁ%’m d be

al | ocat ed imataeatigai edmpetanibnethaf dadrimdne the degoee o adidhhegineminetiontn a

simul taneously transmttable signals. As. an exanple, the broadcast
frequency JUFRESISPEERCAED!E o therhuman ayesEhismprirarh feREndo AR Bigh-peddt a st ream
of separ at L QL gl : -hixteractive novies. On this frequency,
t he ?ata sﬁ)rrg%%h\tfxlgtﬂogleggﬁ?é?ﬁﬁgﬁéggﬂggﬁial s representing 30 a nunber of
movi es. However , Thdmemogesprsoaphadhgolvesdivisntdfageciofe faamé hite haedredseofpr ogr am
are not related in tipe and content. The frequency corresponding tq a
second charfRBUsEHIg RlocksH At BixplsavBsrgiepsh blag & gé‘fﬁ”e"‘a‘?ﬁdéf‘el?fﬁsqnﬁf‘%l“ég?‘iQf e sports
program ek amd Tadkid C i Sti t |t

hi gh- speed (i;')i’rc()fggmsi ivaﬁ%@sﬁggﬁg%ébr@? ec?g%I%?k{erﬁaa%ﬁelgét?%ﬁtg}e?re%%%ﬁa@%ﬁt ent .
The frequenafornmative siparadl the iriformatidn that wddd dederibe glgivendiidd of the picgireé,al dat a
stream of an interactive novie consisting of fqur nultiplexed conpressed

vi ded? si gnaf SapHnRsd4e herraseived Tigre: itealls e theddenticall Wfﬁedft}l%fé%f 5
correspondi I i 2 an anal og NTSC si gnal

rel ating tom?%%'g?t%éécgéérsgo?ﬁﬁpﬁgw eerIEBer ggtekféqgée?‘}rfg' the invention, four NTISC
channel s coul d cTmisatie tHt sleanmepreséntsra ivchlsaader payuoes) thapidineer act i ve
sports program an interactive npvie, and |ocal programmng. Miultiplexer 4
recei ves t HBIQTHRHAN ythiopreasde d Digygier 5@6“@??'&@“’%@6%“& WEMY in a

pr edet er m i I J o j j 1 j 1 5,

il 1 ploxed PRE GUER, YA Rt AR il e OINE IO b Aoy
trangsits tdissandsinipreprocagy@rpdwee. NTSC channel s. Certain NTSC channel s may
contain only one_video or other signal, in analog or digital form As

i ndi cated earl i eExampies piigasemonly Kiowasog1pgesaios t mew?uq@éantvSﬁ#exed 15
onto a data eam on. a Si 0 JISEY hannel will vary. Al so, the
nunber of c\‘{‘:‘tﬁ?}'}ﬁ ‘§V6ﬂ108r?r%@gé§a‘§’fﬁs&ﬁraé‘m9ﬁ9? vary. The transm ssion data
streanms are tranpaialCifple¥sotd RRRPrbvigéd b élacelth@BRAISSaoN videdisindl t 0 a
receiving station 7. The transmitter 4, nmedia 6, and receiver 7 nmay be any
convent i onawhighansst betransmaitisdi Dalagpmiirefisorsi3 miyibooanyreanyentipgrligpag
broadcast tel evisiqn) cable televisi on,. direct broadcast 20 satellite,

{1 berd opt i cCOBPORMKIEHRAR the ARtaneoRP S iRE YideS ares, Sieh & 4ire PEREHsH ent i on
may be sel fq&enbdi, NEinpRsdors bAME vaHARS i8S fals AgHRBR UBhdRith Folerdatal e
transm ssion neans nmay al so be a tel ephone Systemtransmtting a digital

vi deo dat a stmmrassorsThiian oae nuinpressapedvidas sigaalr damconventionilragalogNerHl
broadcast channels or an interactive programw th related video signals my
be sent directly to a 25 user over a single tel ephone line. The
aforenentioned digital transm ssion devices may include nmeans for
transmtting analog signals as well. In one of the preferred enbodi nents,
the digital transm ssion signal is transmtted using a cable tel evision
system Receiver 7 receives various NTSC channels, sonme or all containing
mul ti pl exed or non-multiplexed digital video signals. 30 Odinarily, nore

L T T L T T




- 3 MAR 203 13 Therefore, receiver 7 preferably operates in conjunction

with signal selector 8 to select a particular NISC channel for pl ayback, Mag 2005
then to select a particular video signal fromthe data stream s nultipl exed
signal, and fi naIIy to unconpress or exp nd the conpressed video signal, if

f back t t n troll 9 t
Lo control reBy by v gl ERBaft s rtetty BleGrel St 0G0 et RN deo

signal for p&rﬁxﬂ?aclsydmmermhe%e?a Elit @g@g B10to $N8Y daftPdiredH] %]n% fiing
si gnal s per annel 8 I n-use or ex e 68 channel's w 4me
si gnal sper - cinarentbhn vee eidemsigasl, mmatchminleErC&nprelssm@memgxtmmsxgmlb dleeei ver

7 and signal selector 8 mght be programmed to represent these channels to
the user as %%arwepyldfomr@lw bemaﬁmedmeﬁwms@ tm&mwés@arﬁﬁp@elaThe

conven% i onal léx% ?V'fgfgﬂﬁ'lexer&Pﬁ'}ay%glsgrﬁto er ?sxggﬁfc‘%mb ¥s Jeﬂgénggeaa%ga? for om

conventi onal selectin trcul ar®vi

the data streampk) ayhetgﬂsaaamhe@wmel&dtyb)hae nmebe@mpbee@lobycﬂe@wmme c)/-

Si gnal selector 8 further includes the necessary un-conpression or

expansi on apPapeacgssos sadeandonenay nawer anded)dbapindsddbef sihemsnissiose by
conpressors 15 In practice, an interactive sporting event program m ght
be transmtt nB "a 6 MHZ cable television signal using a

conpr essi on- nul ti eba?steagoﬁ cEURARuEbE £loR ket thi¥Gn mﬂosmwgéme% gnake (A
and B, for exanple) to be transmtted over a single NISC channel (channel
34, foo exanﬁhtltle)r:hange fmrgrﬁxtantaetodfem«r eBdttingleavthefrodundonaiesdeswepmalramésdnd f or
exanple) for the lar i teract orting.event. flrst Vi, deo

o onal 20 ( ssuhia fosh e Ehertsn elloe fach b bmpRieks: The SRR ooohe gane:
the second ViHRA mdLARR cdhiflBlerdll aliyr GRALBL aoséraaﬁ Hx@h gexw% af [N game
action; a thir eo 'signal ($§igna { fay contain a continuously updat ed
repl ay of gasmrtmgﬁﬂeng;hwﬂi thdsrefcﬁmhalvhthuldwestslogipedsm@mrgasal MD)uema(yn thent ai n
statistical inpfor n Thes&égour Vi de ghal s &Aﬁg)? ,. for exanple,
be nul tipl ex®¥der oW hormallypave;: éﬂeé ﬁéFeB“@ ’t'“FﬁP'efF@é%F Bifege a dat a
streamtrans bl 4 xd&?n l'tipl exed
onto n%ta st%%%ﬁ?islre gg%@fteggﬁgﬁncmgh1c3e h’[‘?‘gnne %Egﬁ%ggng?ﬂvggy all four
vi deo si gnal sonjdefily lmoudnctob@reusidmsphmeschdvatcommesxdmtzacgmaemycfxaxrrt Radoon
one frequenC}/ channel . These our Sl however, be nmapped by
control I'er 910:bfomsagilites. JeRdct B> éforteb}ﬂ ta&‘?vassons%faawfepeaaﬁa@rl thg %‘iﬂ’%fys
for the user gk, When the 30 viewer makes choices on the multiple choice
controller, a sea ess switch occurs therebetween. Each video signal of
this inter acti ve Omo:gmamarmys vided sigaala 1Ihabebeen digiticed-and2@pregkedhi ch r eads,

for exarrple ull-Screen Action -- Pres Cl ose-up Action -- Press B:
Repl ay? - - pr Ruliiptexesfgombines dhe Var}ﬁr“éé‘éz:‘@%“"%s %‘E)MedD“FT’ pyPEefgnal s were

needed for af ds%?sﬁ&?{ldrk( ?Ilr&{n(?sgfo? ﬁﬁﬁ:@s.%‘r?o%%ﬁ! ‘?féSON"f*S@aéhﬁnﬁél%%%m on a
single channe si gna ect or In conjunction'wmth 5 receiver
programed t avatiablecindomtiverannichis capable ubratisteningiegherl 4digitesd yeirhprassed he

vari ous broadcast channel s to provide the necessary |evel of |nteract|V|ty

However, pref 6WdBW“&I*PCPH$H95KF BudnAMiere 8T & idifiacs. compressad dishiispepdayideo
parti cuI ar i Y I i nel .
Addi ti onal | ygkﬁ% sé'gﬁ)a'ﬁ% }IE gré&ﬁ &Tﬂg?ﬁ%ﬂ}eﬁ;} g?‘r’r@t@@ﬂ%%ﬁ!}? gg to
currens t0 apddgresnined Sashiv@rto meﬁcmmeﬁe nﬁﬁbcr@fanmnaneédsq pafsadaadle profil e
of the viewer or previous response patterns of the viewer could be stored
in memory. THERA$.nf or mati on may be used in conjunction with commands

transmtted wthi the vi deo si as di scussed 4,602, 279,
i ncor porated here B)?X?rgP r@ﬁcb Oj'fagé freﬁgenca Clé%?%ﬂ%ﬁ 8‘%?{? tel\l?'llP% ormation
and recei vedcaaneBAsscdiMn RelatS®ainorsebdrate diftallpicempedsiatelon-hedruanre dat a

streans and video si'gnals w thout any additional response fromthe user.
The mul ti pl emediesnt@n this freguepépdhadataayedse wonkiontain eideo vignalg repragpnéing

t el eph | d...In th d t h troll
o°1 =" BB ogr anfridmbey Lewt- dipewsh Trdrasigas: untkechaPsh ar SGREHRE si ngl o
tel ephone |i g&%gra%q akd n@tq'gf tddan g l';;necm%‘ﬂleﬁt WeR L ERR hEPEDrreRpbiiin By a

configuratio s used escri bel ow.
second channel rmght contain a digital data strearm of an interactive sports program,



The system of the present invention may be utilized in an educati onal

enbodinent. In this enbodinent, information is stored on each data st rearjr“i‘f"R 2003

ina plurality of reproducible information segnents, each of which
conprises a conplete 25 nmessage reproducjpl e by the receiver directly in

response to the seIEctlon of the vi deo 5| gnal glgnal selector 8
r esponsi ve $08SIgHRGE t"é‘é‘i“éBtH ‘H‘Fr Gﬁmﬂ’?{ﬁsﬁfidpmé ‘éﬁ‘?ﬁdc"é otieradt thet atg prefeeablve t he

| nf or mat i O} GROENGS, hfk I LSRR8 b AL LOLELIABA O Y

nmessages W|t assocl a 0| c onse responsi ve

i nfor mat i onantdiR e Inges dat@rstrézﬁﬂbf alatmaﬁauxehaéﬂetonﬁﬂmghﬁ fawm@u@ldxreﬁor mat ion
segnents in the various data streans preferably relate in real-tinme and
content so qomgressad vmeérsg@@iswehl@iw\mf:lsmin@ﬁnwd@@wm akhe ffequmdjeo signal s

o 3 LR A R Bl SRR Bl LR SR

particul ar |obdi@réQeRnRY. ThdrBfoRe, m.adntgltm &\vemnceodrwps?@éﬁann%necohm or mat i on
in the video signal associated with the particular selection is displayed
by the si grantasehebimel §{ mThiplexadinousesi an erterogteEPOES pragempoarsintezadtbss ages,
and i nformati onal sgages may gener ally be contained in any one, nore than
one or 5 alfOYf- %Wgeﬁaj m{}flﬁéo signals. The use of a data stream
containing nulti I el for
meny types of .nﬂgﬁféﬁ*‘% SRR e PR o d 0% ¢ o enifE
previ®mus! y imaniredmeathihbdconyatteonas fashibhein conjuactamt witk tphagitess, may be

devel oped which are within the scope of the present invention. 10 The
present i nVBREPl¥eRH desised wéewgm@é\@ the dgsitadphgondlsaed Sipatmaits thesh no

transm ssi qp, i&%ﬁéﬁ&ﬁ*ﬁéf&flm{eﬂs téérmw%@ dBRAcls S Bhaltd (g nd LR
signal s t hat® up an rnteractive program are stored rnlocal storage
means such c&satward;mat apenalyg dedigdalgsrmmenory (e.g., RAM ROM EPROM etc.)
or in a conputer. Preferably) the digital video S|gnals are nul tipl exed

onto a standard AFSdicyeghearienrihe nygber eflivideo signals whishianaebmsiulipjexsd
onnegcted t { i r and
doscr bed 8 sthueif i GhAC L Gun a8 g Bty Ar Rl A, BBt g

t el evi si on chahnelAWheynat idé@l syrearhh tha@ivagui THe)tranBmss it data éire‘érris&k@w coul d be
i npl enented on a board and inserted into a standard personal ngut er (PO.

A separ at e [FANSHRRAREEHBMIG 4 Ha triaﬁ%ré&saevWél%@r@rchwﬁ@tstﬁwgss R for

this confi PX

funoti ons. ool 4 HAE € ial aelleB Do ey RORRRERA BBk 1 arklitue

t he syst emcﬁgltélh@depbrs&giﬁlhi1nl:llil\zlmlgtbr0:{ﬂc5§l)mlbﬁs@pedaalee[élelvmc&: diweetwayadcast

conf| uration. In_this node, the various video sugerals 1 are processed as
previdusly saiedlitei Bloat ophei W@"MlO&GFF@&SG"IES}OW%n@ g vey- dhfdineemessed by
video 25 c a central sw tching
station 14. ng‘%ﬁﬁfﬁ%ﬁ%n%} !%m% &ﬁ%&@g{”\%gg%%t\he vari ous vi deo
signal s i s acconphd shechigior xlnearheﬁ@ zemdbdf atelnﬁihohélameaﬁ rrhEnfieQed Migttal

Mul tiple choice control unit 9 relays the nultiple choice sel ections of the
user t hr oughdep dap sijeasex This. pawtipleXeddats 8%?@4(’9“211@@5@%‘@1 ahiroadeasly st ation
14, The ”“'({ha{?ﬁeeis 8};8{ ﬁx‘i‘er&é?fv%jg%ré}gon rePfted 8 § nBXn{a&g%%eﬁodfre%F ﬁcﬁ)ato the

swi tching s I on means, Such as
tel ey sion us&eb&nmmle &Kepﬁ%é ﬁﬁ@ﬂﬂeﬁﬁb%enﬁmddcd]gm tﬁbﬁhls@x@n%vi’c@@el ves
the nultiple choice selection of the user and routes the desired signal to
transm t t ermay ingjugls meaps for trﬂnsmﬂ}lﬂg analeg sighalegnyelht i onal |y transnits the
desired video signal p r| ate ca hannel. for the particul ar
user. If desire g?fﬁ e Feg ﬁﬁ’\? &)5 lﬂ}eacﬁ%faé TapYREERP SR S pr ogr armi ng
on the Cab't?an%ﬁlu@éﬂ @uﬁlﬂa SAORENV i BiPdysRad. nl@edé%?hfr&rexde'@tv@ﬁ@@stNYSC
programming. Alternati Vely, swtchi ng station 4 may include multiplexing
eqw prent &haanjs eswrmtm lay} cdsfeiningded]tiphexddtoh nen-opdtipiexedndibitl plideo mrml-“act | ve
non| nt er act i o%r over a STgI e tel ev |on channel . . For eég,

80 wer o QRRIrly RSt atnshango il He Baashiicd By GERTRIeT § A TRER B as
pr eV' ously degedipadn aﬁ.o?dlﬂﬂjg%am%feﬁ Qh‘??f%&ﬁn%lwe Y el @th@&ﬁ?ﬁ?&tf or the
program However, In this Instance eo signals woul d be present at
the 10 t rarmmxmdzls ngy éadk a dana sespw nseaibimgasesergindibitized nidab s2hels shereomt.r ol | er
9, a signal is sent by relay box 7 to the cable TV switching station which
routes the desired video signal to the requesting viewer. Such a system
requires very fast switching equi pment, but can be inplenented using
digital imagery. Alternatively) it may be desirable to transmt the
interactive sporting event



15 over a single tel ephone line. Wen the user enters a selection on _» MAR 2003
controller 9, a signal is sent via the tel ephone Line to the central
switching station vvhich routes the desired signal of the interactive
program over the user's tel ephone line sp3that a single |link handles both
the inter aclfHeYé%'of%h%c‘éﬁ/ep¢bMeﬁB@%p%Patéshﬁ cbf%%ﬁét}(ﬁrwﬁ‘ﬁ‘@cﬁ&%ek&@ﬂ%%%@l’e&n of
that choice. out of a plurality of choices, fromthe head end where the
actual swi taqimmcgalmd\lﬁ"aﬁeharm@hécﬁ plaryhaelsnmlste stlect hpartioler ades signaldramt i on
made at the recei ver. The two Pet ween the user and the switching
station mayh® ataégaamérmﬁflawewﬂwsé%d IRl [ RBFRIPRIESIIgRRpHIEC data nmay
be transfer r or conmmerci al

pur poses; s({?g%r%srssg a}rdggfsgggl Jf}%ﬁ Jlgg?ﬁég)ﬁg%%k ty?‘%\ggé}él%g a gane show w nner
a W i ng nUWberNﬁJQIpl@tlﬁd{&pc@lftroﬁelp‘P bFﬁate@to &dniel redbivePTaRd Sigahl selector 8

non- commer ci al purposes. As previously described, conpression systens
general |y pestleetra pasticular vifleg %Eﬁﬂlfoméwaﬁkaﬁbpfﬂ@mr&ﬁﬁefélém aetkromcthatles

many changes i.xel con ent ng t.ion cener
Changes  FreliBlsDeaie retthatss a8afuse Lol Putrik, -8Rk heboEBetly

progr aned pet@hSe weRSinRkOCRBRbNE DK ummhh@twa@&mme&ﬁi §Pna30 program
Wen a key on the controller is depressed to select a desired signal, a

slight i npesch:emrﬁbmghdb& plyobmsmbét%lfep@stmaheedcwnndb@ tiedusel hs shadetlay - al | ows
t he unconpr.essi n thm a shor eri. od t o .adj ust
o tHE T api2 Bltwier 56 BRY Beokbr Exdiinle 1 Fomedniael R 81 ooianal SesiBher

whi ch ordi gﬁ&k% IF ARG §c&m&1@9ﬁald@r}nﬁmgk§@r 8t £e1@dtﬁ§%ypa&§c&lﬁevlaéog0“thm
causing video glitches to appear on the Screen display. Figures 3, 4, 7,
16 and 17 signal froef theded sewirodintbatsannt! dunentlpbeny esceivedivy redmvesiignal

selector 8 am ess flicker-free transparent sw tchi ng between
t he digi talglg‘i“ﬁég}g%‘iob rgheg pnglydes b pecessapnyl- C‘B’Pg BPHPRPEHtP2BH M Nel s. These

enbodi ment s, ?EBA R& oFRERAIHRA R R AR R SSRIMinTRE b9 BinpidsEls). connect ed
to the out pg ar?y st an nte storI{arlge rresans flgr thz ?Opdtt'sgl tb?ézed
mul t 1pl exed i nt eingrhatice, amnmrmunval@pmftmgabéxy prdagham meigki beetrandnanel en gval

sel ector 8 are both copponents of an interactive f)ro gram box 11, V\/m ch
e

connect s t a4 @D/ feVEPTOYERA NEINE B SOFIPASSIBHTYLEP X B SEPFFRE wpaghyallopyse
required f td , nitor
could all gggcggﬁ?kleogxlsﬁgg&stang ée)eré?{l m%%ﬁ%ng?ég%g%lﬁge&g :i\?ll“%@; of a
few 15 conmuharindl {cliannéliBd, fxﬁre&amle)cdxrrmghebe de'Eﬁcd)ta)Navdéomlhrldeccalmﬂs (A{ Y,

only an RF dngde ator board, .digital demrultiplexer, deconpressor(s), frame

buffer(s), r YHBPIEbIRs Hﬁe?ﬂrgcq%%réawmfume SERIHBFCYEH! t ﬁeﬁrﬁfewgs%}gn@onput er.
Thesg,ite h o] e rocessor
and storagz(mgﬁéhdrr%ﬂ?ﬁséygémgl ?ose&c]ﬁ??%dg%?{gé’ﬁ%?ﬁ% , 1'(%in egquieglﬁ this 20
enbodi ment , sigraé (sigresl Bradeyconerlires tioeerap wieav ditee gamputieon; Iﬂemh)d)arddo sfeingire 3

shows an enbodi nent with a single anal og frame buffer. gure 4 includes

pairs of R#Skgaﬁ!ofaurmamrgam@rqoa InyeysieRdsied repfayd gamg @ﬁahshtaﬁaf&mﬁl pair of
di gi tal vidgg. pYbifTs é rﬁ%)%@?@rﬁ)ﬁﬂs fm‘ tﬁé’XE)m%(?mﬁ'ugFr $h se%ﬂ“@m@&sgﬂﬁl di ment
whi ch al | ows Forca €ss €0 swtc et ween Or nore sep e

digital videweDsngiyalos exfaplRhosmultipidiedus folfowsa vites sippeReasdB 108 is
connected to RF denodul ator 102 and digital denultiplexer 106. The
i cr 8pr oce%@ﬁlpmd @niocicdasa sregant Liramised ameabdochianel 34; yideRisignabsfC eré proper

channel ancbgr?} éoem ta S rSar'nrh Jg%ﬁ%@{o@ﬁ%&?vbg %'5 ggﬂerna-{t}?lypglpper

channel is d Mihed elt yex Ggdr Input “from user

interface 130r viads @Jgnﬂ@yAquuldBéﬁfumﬂé;@a ifb ofik db@rstr8am carrded\inlonez~JS 18
(such as personal profile-information} stored in RAM ROM 120. For exanpl e,

t he RAM Ro\ﬁrmonzmhadn@t dihesecionnsigudls prayvihareayenibe mappet by ¢pafeelles Pgpal s as
di scussed in U S,

terf 13 b
i rarod. R SUSEIOLR. s Sk ahaingL plagciog U8 it BBk TOR Fom
mil thpl e 5 GhRLCRakRRhbREs SftHe rultiple choice controller, a seamless sw1tch occurs

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



- 3 ~-1-",~ 2GE 19 The RF denodul ator 102 is part of the receiver 7,-amdp 2003
denodul ates data fromthe broadcast channel directed by the m croprocessor
108. After the data streamis denodul at,gd, it passes through a forward
error correction circuit 104 into a digital denultiplexer 106. The

denul ti pl exléeh t36s.ifor exnmple) IFad-Joyean A¢toproPesss ox: CBBeup ActionovPrbes speci fi c
vi deo, audjo,and dafa s{:gng?tl .out oé ashﬁu,nber of video; audio and data
signal s | ctat e 2wt HEH the @4tties st redht’and steer themto the appropriate
devi ce for use u¢LiHuh, iPBORYSEAIR whd RIHES fo: n SABMALERSDRBLNF fhahiidlt One
video streamto the other i1t Ts preferred to performthe swtch 1n the

di gi tal | y mgppabrasadiacogreedam sihesiable cbhnmsl negnadgelettor f&ecbrjonctieaadeh t wo

vi deo audi o and data streans at the sane tine. 10 Wen the conpressed

di gital vireesverd Banbe pgraamgd feovigdcriwesniheriagaug videgsignalsd agtnglled i n

menory 160 uyntil.there i I.nfor. ion buff .2 continuous
pl ayback oaflfﬁ%éa’b?”a@é"asdf %setg:ﬁ?ﬁjrggscﬂg@g(gwg?bte%cc%sgﬁgﬁégegggPnﬁ%rgét?"é of the video
i nf or mat i Glowe e Shrafekabdy X1l st driolsi vides slghblsGasbchtdiwah sigaRidulgant amount of
video information (on the average of five to six franes ). This neans that

there is ankctivgpidaraanre owltiplededemiq heinglerahant@d. conpr essed video is
received to the,ti. it 1,s dec ressed an l ayed out. Therefore, the
preferred net hoﬁa‘?‘gf‘gn%fkﬁ’#&ehﬁw ?{s‘%ec{tﬂregw SP"(SE_‘%UP%P%&PB“%&? QY he new
vidgp on the jaiohdser ;éaﬁorvéegi.epmbéaa‘afr&ﬂe,Je@aﬂpe_msda??fo@n@ bk Rikvie? 0Pl ay out the
old video to'the nonitor. Because thé incomng stream has been created by
produci ng myvibactespaiskt pademns ef the MRE@rseghigt soretd an memerg| Thisatfoerhatk t hi s

can be achieved easily., By.this nethod there .is.no, need for addjtional
har dwar e T2 bieUsedd cOmPNton v ik SOmMARSS TansILied AT e WreaEnalsotbo a

singl e vi dﬁ&u%erdq%wh@ Non@,ab@,mtiﬁat%rg&a%%p&ﬂ b;rrére}%ﬁce.'\ﬁﬁ%@#ehm for the

reconstruction of e video clock a he receiver 11 through use of a data
field cal lpegsonhepPGR ihRirogitiama@l cecki vk cemarand} maflvesisedstoXvirvhcessary to
ensure that the decoder can play out the decoded video at .the sane rate as
U Ps | iRt VEY Gt ShaR HEFad APe S0y Hifedht SR afdiioRR FOPRBEd ded
i nf or mat i Qydy hd B@r MPEG stream i ncl udes the PTS (presentation tinme stanp)
and DTS Display Tinme Stanp. These signals are used to maintain lip
synchr oni zat i onThd mbltiphexedlintiercine paigsan tmayibefiranemitted avecesingle when to
present the vjdeo, an udi o the display. 30 Figure 4 shows. an alternate,
dual tunertel lﬂfi?nidf dI% efge%b@@b@wrg% ‘H@igt’lﬁ’éﬁlﬁ}@é‘f?@éﬁﬁp%h Svi deo
signal s IgtobliaaltBad G AT RRRES S8 a1 LOBHE ATk Roh b 17 ect i on
of the RF ﬂgﬂ%x]ralhg? t hat l&g [ev"nnegquatée:rlr y R denodu gt or§ 1025\,&%028. -~
~. . R 1, ~ tIf additidfal Thenmbénwelrel detiect, d atva-wsdy cealfigumnioeis wsee af dessaibeld er r or
correctors 104A, 104B. At the output of the forward error correctors. the
data stredl®®are transnmitted to the input of the digital denultiplexers
106A, 106B. As yid Q. s n:]:ﬁzl% : hGbtal
demul ti pl exers %6 ,sgegﬁﬁggg%géggﬁgg%@gﬁl e ymg{ﬁ%@n? %:@g?)@oc%ﬁs?gor | 08. This
conf i gur atantbodiunemwdn tiie embodimenodefsmatidiDR staved ool epebnthenttiepnsialaect t wo
different indjvidual time-nultiplexed video signals on different channels
and data SP@liksof reprogpeibleniafermaden ssegmaats eeh Afvhinh epmBRses @ GIFMFEm wer e
contai ned i n : 4 i sary to
ave a o Ao s eQRdBRIARD e plei iR Realy B3Eipchi M Se1Bloh g i ARETS
denul ti pl ex@ral besigakl s¢lecwirteetpasiasdo b asdist@ctiod on Hugiglyohslc@edmioller deo
buffers. Two data streans are provided fromthe digital denultiplexers 106A
and 106B. Srhigachafshe indermasionsegments pl g dpgowOIA A PIFEAMSAONtAHINIITasysY vi deo,
audi o and t . directed t he rQRII devi ce under
m croprocerggstg?gﬁs(r)l@hc%%p?lgﬁ%g"I?Lﬁ“?]ﬁicg&v?gfsﬁjﬁ 5% rﬁ%pq%(s)ﬁ'ggj}e%%%gbe'ssary to have
al | of thanforinatioRd! ingi3s4e8! ¢tiddaminkbohtieR@f.RF channel . Instead the
information can be fpund’ at different frequencies in the RF spectrum and we
wilBOstill be abbeevarwpuspnfomsatonicgments istheamninus Byta slreamnpreteralilylsgte di gi t al
switch at .t healglJt:fJUtd of tfktgﬂe ttw? demnul tti.pl exers we can avaoi dt du\pl i cating the
entire decBd& cHAY ¢ T SBI BR THEPEY T AP ATY 1P8Y B 44 R049¢% avi ng
approach aj a@ﬂla'dﬁ?}idy@ﬂ‘aﬁd‘i tHeBef RESon@ 1d 18 \@H@h@in‘{ﬁ?wggto\“@§ Kofigink®ld - 20 A
a

st andard G stre contains different types of encoded frames. There



are | frames (Intracoded), P franes (Predicated) and B franes -7 %’m(;
(Bi-directionally predicted). A standard MPEG structure is known as a
(group of pictures). GOP's usually start with I franes and can end with P
or B franes. There is generally only oné |I franme per GOP, but many P and B
frames. Wihe eided sighaB0tAsnenses ssywerd OpRhcliaviacarvgadory watrasnultiprychadice usef ul
for many reasons. GOP's that end with B frames are consi dered open. GOP's
that end WFIRPDEE. fheripfermationdpHis \ddgosdgnel assagiateggrith the partisybpselpetiamisi on,

pr ef er abl e [ ' St e . h re no notion vectors
poi nti ng ﬁi 0 %grdré) tﬁ%?’ﬁﬁ%rsgfggﬁ)? di g@g?H éﬁéhgg}%géﬁﬁ&&%}) S%QWEéangso
reorders tidng infosaeridiad RSsdge O Mal ehdral §r bedion@lindd iHRhAYnOHGE A dtbort he
encode process in order to code the video nore efficiently. This reorder
nmustS be urddloefehé mandus videsodgnald.n order for the video to present properly.
J ~i~~ ~~0 21 Frane Ordeyl 2 3 4S 6789 10 11 121314]1 S16171819 20Frane
Typel B B PB B w%e#%m@ammv%w}tmv B F#DplE PAr Broggcask 108 9 11
141213171%3.6q01 1 S5 E ; B : BBPB B
ore oo 18 Sp?[il%go-sg%gé R\ BAIFR LR o A braeo iR S GhecfRBFEET0
prior to tihehd previanelyofien@OoR2d ULS. paenismihdranterdcd v pragtamumay bat wi t h
appropriate controls the encoder can _code with variable GOP | ength and

pl ace spl ite¥coOPEhFEIChAE MAE) (he SEORS ) (thARIEISREINERMG: | nteractive effect. If
t he,gontent is : i g f every
GODHEI | owi ng fo%ﬁjerrsﬁtnt?%;lepgﬁ {/nqgfagg\%gtqg Ilz%igé}oa;dg%drdtcﬂﬁ?ét ?yté{s}% %ggéﬂ)se the 15
GOP ends arendmBsidnaneansaecdsoagd IKXDR émmbodimbtethe digifeal ddeSeigndlestsat SwWi t chi ng

in a Digital System Any of the above-described reception unit enbodi nents
can be usdBKEIMANIEGUYE PSRSAMNSAES SIIRALR HCALSIOTAZE MEapT BEB 3P VidePdmRS . on. | n
the prefery i t . Sy Vi 1,£.¢hi t he
reception \{iﬁéjot @%gg%rﬁﬁﬁéégéq%%éﬁ%c%@?gﬁh%ﬁcgvaéllg%&ﬁ%%gt F%%%ﬁt’lg’ t he
encodi ng phedrsEl viso sighalk ard Mukipiiked ot diariardsSMIEChighgl. UEesfticdagi t al
vi deo signals, whether representing independent television prograns or.

di fterent SRR BEIRS Hanbz copnepied toay eftbeiurractive hoxepdisslpsaddndiiguregal to
the view expefrience. i i [ j j deo stream
sui t chi ng TRet s beEo BE Ryl B 0B, biudmétRlg eeaRa i £70, £
encodi ng peleoREm seb AQematipdly fiie ainchign afFigeret BeS sedawlcosld RViiptdihétgedr ocess.
The encodi ng &;ﬂocess,is performed at a central |ocation, the elenments of
whi ch ar e ®hbeird andhingested into agtandasd persoral gemputer (BC | Aipeparaty of vi deo

St Poams.  THTGFPR R Bk SteRE BRIRpEeceiatfy A (B FRERREARR AEFC, 1

vi dew, Vi dBés@RdAteIPT préteieer perpemd eEkEnctMbof BRtpebddst 1D8@HowRt €. The vi deo
signal s can be in I\/PEPG format, HDTV) PAL, etc.. A plurality of audio

signal s 3088w®y3ori gi nate from CD) tape, mcrophones, etc.. 3 f~~Ea~;
?003 22 The dat odes enanat i fromih t e ter 316 in
Figure 5, are tﬁ%g‘?°r}¥%%“a‘?5:‘?3?_vvy2‘hééxﬁﬁﬂ8§9%° egieﬂtlé]r%grg |n\6}38}g§|%%éécgé$§é§ﬁsed by
the set tapoCc@iyEdfRiuratR®. dh HGYFHEE, (RO OMBOUs Pidbeighlsy) ark Peocdeded agodes are
part of an interactive scripting |anguage, such as the ACTV scripting

| anguage) BievighHadesegbed @lmgﬁ@ﬂsbb&‘g@@%\rﬁ@lé.an¢ﬁ@mé@§%fﬁdctd’d‘é§efare al so

forywarded to the e er .312. These data codes.facil.itate t Ltiple
|t B et VETRTEaP R T SRTTOHS e roel Fed Bt ne rtibd Badat L2 RESH Fent
requires anfjdamenameaifcAingaRatidnibe Farfid & He8RBMAIsSYhdcOmphShewRinhe first
vi deo stream and a second video stream This data channel conprises the

codes whi dieafliend ratberehireat thieccdivef. dvishiplgehoigeanonablbwnn? selaysdhe nfudiptet i on

AR S e N

anal s are B B e e T et e g

enbadi nenttd ticoswpathind srattorc byl emyscodiventanel meansi suelt aatwofvaycableaelbeiaend t o
telephone, or FM transmission. Switching station 14 receives the multiple choice

selection of the user and routes the desired signal to transmitter 5 which



15 work with the digital reception units at the renote sites. The
interactive applications of the current invention are preferably MAT G003
facilitated by synchronizing the commanjgs at the headend to a specifi &" ¢
video frame and a specific audio franme. This |evel of synchronization is
achi evabl eowni¢rionally erasymitsathe dfsitedeviddoEtl ddwarthe appreprdté catile ohannel n or der
to facilitate the seam ess _swi.tch at the reception sfj tes, the video 20
encoders 3Pbthgpant ré‘ﬁ%‘blsli}d?ﬁlﬁ?é SYSERT ] FRY ASTHiassIEL RYEBRPd start s
necessary ' o ced in the

vi deo cont&ég%rggl?ghg Og[e ﬁét %%bm%tgfes)égé§ﬁ?®glr}§ts ﬁﬁ%ﬁ%}r’? D%ﬁf)gﬁﬁ}a@ls‘%not necessary
t o obtai n programngingl Adereciovlyaoyitdting ahtiord4 agyamslidPealtipléxing eqapinexnabl e in
this manner. This provides content producers with the ability to plan video
swi th oc@sPrewiewsdy eescEbed. Ane s APQEFES MU LG MR Ced OOIIYACIDS of t he

G oup of Pictures ). TE. tine code or Vertical Tinme Code (VTCQ)

i nformati &ﬁg%rgﬂ‘%t%g{?gg‘ég{eig%ﬁt r%lﬁf“}e' the encoders 312. Additionally, a
splice can be PFRGRIMPLES W idlvely/dedire@Yinipl@i®hikie itdrhdtRieToolhR ki abl e

| ength GOP. Upon conmand from an external controlling device such as the
ACTV commrgagrendas wovipusle degtibed taningle dId6r cablochpanclbpaylbe albacatedtfor i nsert a
splice at Bn franme mber . . 30 . Maki n(tg ﬁ}ncoger .nodi fi C%’Ei ons att t he headend
ensures moRePERFERY FI0¥/CYE5 M INSINSRATS ey deq sigpals opld b Pressnl 8t gr s, -
100 U~ Gridem&8ndnd NV s ohsE L QN EBnaL frdtH MlitesE cHEARr 91 530SI i3Q6h: tyat a
codes 316 and audio signals 308 are input into the encoder "312. In the

pr ef er r ed relapddk (etotthe ¢able TVi e whatgastamminsviacke raungsuthe dedidtvidecerigmadéer 312.

However , re or |ess vid treans may be i nput hased on.the content that
s to be dBF FSAIPUE YA Pl AN RQH S HEBAS: S Lie St PHLERR ons f or

the nunber,GinoydAeRsy Afifg B ﬁpm%?.ct ure quality. Utimtely, however,
there will be nolimt to the nu r of videos and audi os that can be
cont ai ned wi t hi Alternsiivaly.at ohagbadesirabler tohmnsmaliie meractivie sportingatvenins can be

renoved t hrough, the pse of .the_alternate enbodi nent that descri bes t wo
oy O ol Rt R eine R P Boneptits S5 (he PRRErENG 8 JEIPCHALOT SRR IRE P AR NPEG 2

conpr essi iBhe ¢ ]\tg\ﬁaﬁr- o Wekibh 850t (A8 e SRIHPT €SS on
formats, 28(8: rﬁg?vr\l/gv#g ts e{lr?glygrﬁgzc{épggds(%ﬁg%séﬂﬁ)tni Iﬂlnzed for corCTpressi on.
These t echeigmpliof tharintecamtipaprdgran wvethe heerexéigphong LA SCtlannd sigle Bolandar ds

for digital vjdeo systens. Certain nodificatjons, howyver, are nade _to the
MPEG st r edHPilss §pHethe iyjeragiys ¢hoigecbeing made #ths Bcpiver LRaSTBIFSIORRf ng at

(he set 1 QRalibice B oBflalibH dnBlaSs, tfbrh e 1206 8F QARRENEA GiflfiRey | Ded

below with reference to 't eo frane structure own I n Flgure 6.
Swi txhes atkdshtadeanotsponscephd mreractiveselsclion madeiat the rdchiveri deo splice poi nt
336. Programswitching is facilitated through the provision of splice

poi nts. The spl IeeWsWanilink denyeenitaiver ardde witaligs sREOP My rbeHset f¥am vi a

t he adapt g{,i fiel ' i.ng, I i based
on user i?\%h%u cgsre g’oﬁgﬁ&Srng)?(?Igléﬁﬁg\ﬁ%%%aqtall%%d}gtsﬁ#‘e‘%f%e&rr@ﬁ@?gpg%é?té?t her the
set top cahyérdadcasonetwek fieademmsrcahpurposespinds af rapgatr¢diad vertgma imisiopy ce.

Wth respect to creation of the video splice point 336, the video encoder
25 i nser t SCEHINE AL SHOY Winngy, @ MnrapsHgnbsr fpx pickiroaf 4 pitgs) or gdeEhown i n

Fi gysre 6. ]W LSt one | frame and a series of P and B
frahlrr%s, bads%e orﬁﬁggfggn%?%ﬁnegcg@%vﬁ%ﬁ the MPEG schene. Preferably) the GOP

i's encoded as aAS ptevimdly ddsBtilsdd; bahpressionkystemsngassily paifoinées€OP concl udes
on a P frane. Therefore, no notion vectors to the next GOP are present. If
not i on veciBeignedy yhen fragieriorfeanmoponient infdudes masy Cchamep imphet eRIMeNt48-&- cr eat ed

and i o1 bl & HS0 RS AOLR0S cOMel 65 DU of I hBSELi GRSl hotr e 1o

necessary 10Or “conpliiance w ntax e sence of

visible aridvﬁﬁtﬁgéotﬁfytlﬂbﬁﬁﬁﬁﬁﬂﬂo%s@&lebk’t_fée§s}?rl§ S den on tHe LETC&!?!}DI’dS% 24 The
GOP |l ength is programmable and can be wthin 1 to infinite franmes of video.

It B& prefmogrth. Yhaeadey ontia cartesllgop deprepreilse salect Blegirerbsignal amglight
Referring to Fiqure 6, four video signals are, sh . Jt is desired that a
seanl ess S‘WH%‘W%B@%P&}P@ AN %F“Wec?e‘gggsilﬁﬂa&hﬂsoé)eimwl&“ﬁetﬁe deo signal .

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



5 As shown in Figure 6, seanl ess video switching occurs on a GOP

vi deo-franme boundary. For pre-recorded material, splice points need- UCMIG”GUUJ
identified for switch points. For progranm ng where "free" channel
selection is required (e.g., sports)) all GOP boundari es are encoded as
splice points. Wile the switch nust appéar seanl ess, it need not occur

i medi ately. For exanple, a command or key input 10 requires a finite tine
for processing. Therefore, a video switch may be deI ayed by up to 1.5
COP's. As shaangs ffond¢he Vided Bigh8e® ér@fﬁeﬁﬁﬁn@ﬂ g é"L%eg%ﬂ real time
nature of MPEG data during transm ssion throu t he gl tal annel to
create a ti nmelegsadation lﬂrthmffmnemmfdbe@iﬁnﬂtfalzaman@r@wndeh@ﬂtdhesmmr ng
one streamto_dgcoding the ot her 15 during the gap 340. Thus, the gaps 340
shown in Fi gLﬂrb ?é%&%gm Yhe switch tines. The key is that the nost

conpl ex video is conpleted and through the channel before the first packet
of the next GOP is through the channel. By encoding at a lower bit rate

t han the Ehannel dJdgdiEist3;)4, dorte anct 1ashowpréferedemipadiatents of thedreskivene GOP

in order to EG sirea ed to create a
single 20 sy?,\%@@n} %BQ%P%@E%K/EI%EA% %%qlélgﬁ ﬁfﬁl](gggregg@sggﬁ Ye created
at the encodegwifthilg b&wen therdigitdl @ideo $1§hal8 ontiie GRARTY Ei5arradl oF @ifesFent The
audi o signals, preferably, are encoded using the AC3 format. The present

i nvention, hdk@neels. chrsesemhgdissiie mayodaFomanested échaamtr@@sgumm megia of
th i I 25
the encoder T2 TPI R HEeHE B IbGNA dhyitand ol G eSRERANEY o1 gna
i shout put!Oi n @@Slzedi)ngjltl[aibxéi{irgﬁercﬁi@eeel pEograms i Prefdnably, ﬁtweec(dard'ﬁm and swcli

ot her convent e dat not ortant ust data.
The encode pr??g%ggréﬁéﬁ gth BWPBOBG'%PQ%@QI'”?ﬁ’é?‘zat"’?t%ﬁﬁrﬁtbof(ﬂ1 %b?'ld)pri ate
bit rate for (e @04 tél@ﬂ@@ﬁ'or olthér d@gﬂi/ ﬂ‘id?ﬂto?zﬁltgﬁi’atwbl)l 'tﬁ@ré&lﬁrééf

several different possible nodulatio schenmes. Preferably, QAM i s
chosen as t hefunotienality ohthedRe meceiver Ecﬁlgnahéemw&am@mm&qﬁ@oulﬁt@lubeof t he

Todul at i on scELea Bt en RS her FTNegadieh BERVRY 20, o1 s

7 ~ an 15 ~~cordpdnedts ito Bt p@m&aat ¢ompliteroTolprbiide tblslwmbﬂlmmlﬁanm

n-PSK, etc.) can be used with present invention. I\/&g atl me Rate
64- QAMPO. 96 Wﬁmg%'a@&mrwgéa'\mt@lt@ewpQGEO@W PAL56
Mops 10 Separ?ﬁ %Wé PBHQ shedlftoHiAY tﬂ%%éﬁb@ éf Oﬁﬁé

conbi ner, prefera requency modul at'i on ess sw tch| ng

at the set tontemsrwmialey sthmru:ompnmentsr mma;ohecsngeﬁbdttotfmﬁ@pnoo&ssm andne
NTSC channel or from aon S

di d
bel ow. In sunWgr3ge %@Hﬁ”é%?saﬁqcﬁﬁdda Ourgﬁggtg 20@% NAs fglg'iws[ ZtsedI qutsﬁg

encoder 3R 18mBYdindR, SENGIroREKdS¥bIbEOrE A Bhé complerlkegisbag .t he encoders
and creating a tinme gap 340 to each of the digital video Streams (which

represents the difference between
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



the encode rate and the channel capacity) to GOPs) defined below After
encodi ng) nodul ation and multiplexing, the signals can be transm ttefdMuo,is
reception sites via satellite, wireless) land |ine) broadcast, or any other
conventional 20 transm ssion system In the preferred enbodlnent, t he
signals are distributed to renpte sites ¥8a cable or other transm ssion
medi a. Reception Sites At the reception sites, preferably consisting of the
el enents shown in Figure 7, the signal is received via a tuner nechani sm

344. The tun r S f lite
di stributi on@bgﬁéérd%goﬁaqﬁgo%ﬁ@ff) P %ﬂoﬁ St"w?‘ %%bmg%gps?@re@m‘ﬂ %‘r nor e
tuners for sgarRAFIROM MO churbstord seamatidsiprogidedstviiatise videatstgnals as

di fferent frequency channels, as exglalned bel ow. .In theﬂéﬁse of MPEG

signals, thediscweseddnd) SuRaientdNe hoBaRy P JiNgruser dtteirga S0 MAUPEARI from
command by t 0$ [ ably a
Vot orol a_ea3anas: yRISSE T Hirsifteeol/af 1R ThoBlos RRGManR T AURR

i ncl udi ng Pogtesi®cohtndlaknifent i um etc. The signal is then forwarded to the
denodul ator 364. The denodul or 364 denodul ates the conbi ned signal, strips
off the FEC and forwards the digital signals -J~1Y.Inl ~~~~ 26 to the
vi deo and audi o decoder 372. At the digital decoder 372, the signals are
separated and deconpressed. The decoder 372 strips off the program
identification nunber (PID), and routes these PIDs to the appropriate
decoder, whether video, data. audio or graphics. The audio is preferably
forwarded to the Dol by digital processing 5 IC 380. The sel ected video and
audi o is then decoded. as expl ai ned bel ow and the video is sent to the
video digital -to-analog (D/A) converter 388 which prepares the sel ected
video for display. A phase lock |oop (PLL) recovers the encode clock) which
was encoded in the PCR portion of the MPEG adaptation field. Preferably, a
ROM hol ds the operating systemfor the reception unit 34'? and is backed up
with Flash-ROMto allow for downl oadabl e code. Further, there are nenory
devi ces connected to the decoders 373, 380 and graphic chip 376, which are
used to store graphics overlays, for exanple. Furthernore, profile data for
various users in the home can be stored in nonvolatile RAM or ROM 352. 15 A
backchannel encoder and nodul ator 368 are present for sending data back to
t he headend. Such data may conprise personal profile information
interactive




sel ections, denographic data for targeted advertising purposes, ganezsf,mvmm
scores) etc. Further, the reception unit 342 permts new software
applications to be downl oaded to the unibt. These applications can control
the unit and redefine the 20 functionality of the units within the

constraints of ferPaEHY@IIRor BUE Y HOYMRY reedReDE aﬂ%!d%ﬁo@ﬁﬂ%ﬁ@%%ﬁéﬁmrﬁnd udi ng

control of the front-panel display) the on-screen display, all 1nput and
out put porthsbroatesivitetddelmded bytthemRFopronessor Bapkitarshe Batp saewn ihe nmappi ng
of the IR renote functions. Preffrabl , the interactiv% pr ogr anmi ng

t echnol ogy emoRelatrdh HPIFEDYIraRE? FR5P LTI COFpFLonCAitEH 4 U4 Ajfp @digital

I ndi vi dual 4 : Mk St : 1 | L Sidenpl ement ed
as a softvg/ae?rgﬂité%%}/e?(:lg?i gﬁg&e@hﬁlﬁiﬁxﬁgléggeﬁp ?(é)[ﬁéhubr# @YCS%?Q%%@({S&QMOI ogy is

pr efser abl yroudassdifi ¢itkd) aldidaat dalaasdiraReM cTahudibet Bevidesendicoshdudiitd , Shown
in Figure 7. The interactive technol ogy. however, could alternatively be

| ocat ed i r$igngls lpgated withinghe Agta guoare and REPLBERJO FRMPPEITREL] davigerion)SePROM

etc.. As 0] f re . shal |l haye.access. contraol ovyer. the
har dwar e z#lerr%ﬁ essyt(#g}'ﬁ[gotrevi[‘g%‘?a%ﬁéstsﬁgg%?g Ty evclf?e g&ﬁ%%ﬁ“&%ﬁ?é Ot\r{ﬁr L#di ti onal

har dwar e igzefeggiditd g8fdrarthe Swlith 11Ste @fgital® compredsed- donkein tirerdbys 27 _
i nteractive progranm ng technology within the reception unit 342 to achieve

t he per f orchisHBaiingdbe nedsila depesied worigea angleo arfd davmsieaatrisaw e sameditee.cont r ol
devj ce 348 can used with t resent. i nvention, It i ref.erred,
nowdier . hat  oREeD Bl retd Seloe0Rt i sy B hara teeate Bnglin KEvi ce and
i ncl ude f Gyt QbredPE Ric@REY P60 B LIRS iAdubh R RADufeRd tbBnGREes. Seanl ess

video switching at the reception unit 342 is explained in the paragraphs
bel ow. Theontnwpisipbaybeck ¢f tBe 2ideh swwean.nBEcayse ef the pompeassds natirs of dpabl e of

:rgﬁ! { E)Ir ge f%%s%goq%&GégFf%ﬁggg% llh%?fg?%éjg%‘nhwﬁ?érﬁ’gﬁﬁ ctﬁlﬁggrf‘g‘g{#olf I::)f'4 ®Br ogr am
Sour ce andyfeARSS fnthe MdrEAlest Med6 Qixdosin &Y dThis Thd 8 My ARrARRY OPT i at €.
Based upon the viewer's responses and requests, the unit automatically and
seaml essl yigniitanhdslap&ometbn tiviedbe compmpidosdeani revadied tpthegimagitiing sequences
decompressed and played out. Therefore, the preferred method 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 monitor. Because the incoming stream has
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 to 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 MPEGQG 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

between separate video signals. In this embodiment, the microprocessor 108 controls

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



reflecting the viewer's earlier responses. The interactive technologw_gfmm
the present 15 invention permts a high level of interactivity while not
requiring the set top unit 342 to tranggit any information back to the
progranmm ng source. In the video decoder 372) shown in Figure 7, the header
data i s sThegpmddabfedtdae siiek@s shiee dm foiihard parot tadcarrs V0480104B.t Aethesel ect ed
based on a command fromthe host processor 360. The associ ated audio is

sent to t RBIPHLAS e fevsaberagioriesiorsdes daip strepanssae HapRtGd (R e 18PBff ered in

a standard vj: t put for decoding. The physical buffer
size is de °idﬁ§g£€l§”{“i‘§§1%%@g‘6§§2@§r%d, herei n incorporated by reference.
Enough tine nmugs wich tel RIMBemadulads 10214, 118bBomediginf deackigioxgrst @6, 1 1 up the

buffer with I-frame and other data. After buffering, the selected video
goe$ t hr ol@6B weergantrolied by dhegnicsrpr/eEeo 8¢ dddeonfignmeien allgws e utili zes a

vari abl e | ength deco VL r.ef er abl rally, the variahbl.e | ength
decode coRUGPPRERarsTht BrtaRoEnBLaRe tud BCRH AL M BB er 0 1
l'onger bi {&fchRMafsUnBiferehénaRhéis hh& 8MaisGeslRE OBQM theWiled kignIRRShA t UENt
parts i.e. notion vectors, dct coefficents and the |ike so that the video

can be retuerattivecprogranBwbsapnemddygn 4 fiegldahawtel eadata streomvuewbeld anfiy o
frequency, domain informatio J 30 i.nverse Discrete de Transform
DCT 11 1t ebe Regestans (4 payresingle RFAeHditater, fampar ?wcoeraftarviagcggiéﬂ@# ated and
scoped in ] iadiv eonmectdd dndlfead; f ol diBigh] o 7, the
Seadt ess. SomAplglesserialy Somnected dnd.fegtile il B ol d Bl Ao SR
Swtches will Gweudatestredntenre ppivided fpannhesdigas! dehmitiplexerfil@ohand. When t he

denux/ decoder 372 in Figure 7 sees the splice point, it switches to the
sel ect ed ¢P@Ro TEF gHIUL Qhihe demaltiplerers ¢pnida aa&wlgehqltwtvgsicopﬁip@w 2nd t he
switch) t fi i i f : I I The next
i anal pi BiadhdiSn oW il lne LMY forile dndsPRAGRUAEE RS 380 T
order to acsespiln &lis &vagwiit ab IdrgepNeesdary fachdveull of tidcinfinaciagonthined vi deo
decoder 372, shown in Figure 7, nust identify the PI.D nunber of the new

vi déo st r éapme REchamnel. Instepd therigfasmatien eambe é&aﬁ at difsran frequensissamd audi o
stream shal | I D, e J r i | catiqn 10
Stored | n iR syt e Sl st BOUhe o8 b AT BIAE Lok IRy bEBERT, ¢

seanl ess simlgdigigl swictgatthe outpdegfahe end deindiplexan weicimaeid daptivatihg nust
then call the routine that perfornms the switch. This next PID, igentifyi ng
the next &8 @dredesadashag; Frikpuldbemord thakibe isAnkyd 4nst Say&s 2aRPEPASEAPEN or by

way of ey bALELACk e GUR AL IBR 0RO elOnce the next PIDis Ioaded,

t he decode egins to I oo e selected video stream 15 and,

because of the Aspnd40 MPEGedarh Rofitaimhs \diffeentdgpasif eaesdedtfhendedhder 372
wll always find the header_information of the next video. Once the splice
poi nt i ndiakeak isames (IriracodedsP fiames dPredicadn apd Bipancg dBbdiectionallyng t he

PSR R R gt o o

video sig into er as Ir 0 "si gnal

cont i nues GOP’phsyslytirt withd fiews\ehdeon sndwath P & B dhmet.eThhrasegenetilign ei t her
user selection or based on an interactive control code. One of the itens

necessary onbrong Ifeamg py GQR; huimmany R and B frames. Mohileit so\phnesessgivita spli ce
poi it fl ag, hgse i ndj ¢at ced in the adaptation field of
theﬂl\/PEG %‘ﬁ%é&t?%%#‘s.ﬁ’&h%e ‘gépe?lﬂcfgl[ %SI feagérﬁht er indicates the nunber of

vi deo' packet s GOP®@rthit@nt RAtHSE Ifiagfes A ¢¥nsidERd opehl GOSN ehd #gthibndi cat es
that the splice count is 25 present in the stream Once the decoder 372

det er ni nedranes agptansisiepsdi ahesedi Forthe poesghhineritioas preéerable cadsis alesdéo stream
and conti %P’%I S e Salt i ret ahrg ngingoqgn v%%tcjrg p(i)i%tir\xl\g/;e loframes tll\l/lz:l)tEaCrae %{ltrs?aacngf
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.



Audio Swtching As with the video streans, preferably four AC 3 audizoMR 003
streanms, each of which 30 is identified by a unique PID, exist per servi %g
PI D nunbers are obtained fromthe MPEG2] transport table such as SI, PG
and PM at the invocation of the interactive service. One of these PIDs is
sel ected as the default audio channel and is sel ected i r R, n~1J

'~ ~r~ ~n 29 upon acquisition of a service. The remaining three channels
are optional and shall be selected by the Control Program based on Contr ol
Vessages 3RfWraSeny 1DPL, Wil & 31d o, chpnfel s 0REBYd Yy Sl § ety Lh Lhe
associ ated video channel, they may al so be sw tched 1 ndependently. In the
pr ef er r ed Feamsdultenent!, stth(?hing? dccBir8 &n Fr 8meBbduiami 5. BasBstfown in the
digital frgperepresentation 392 of four audio streams of Figure 8. Wen
swi thi ng FreRe@@ channgl 3to 3nat hery one; fame nmy7bg ds opped i n this
case) frame 5)) and the audio resunes with frame 6 of the new channel. The
audi o decaemsmidd@ i s capabl e of audio switching by provision of the insert
of audi o pderce points at the 10 encoder 312, shown in Figure 5.

Pr ef er abl ¥raneffgpeencdddy B1B ih$erd sP ah Bppropri&at 8 wal Be B nPthie $plice
countdown sl ot of the adaptation field of the current audio franme. \Wen the
audi o decoder 380 detectsG®Wi s splice point the de6@8er 380 nmay switch

audi o channel s. Although the audio splice is not seam ess, the switch wll
be Hearly i nperSpéiped ¢ricur aighe hed bbde B tempat the endma @ 1Berd s tetlfimntat a

d ' itive in.the digital enbadinents, .th t f
b hoade G o BoeaY Sia i el PR e toRact 4 Seof CeBrmands
must be syBehRRivAASIMIADP YirdafadiaG licd i’l}gr)n@i‘ﬁ&qﬁ.{u;l‘?'&%cﬂi&e(?ﬁéjer to

acconplish this) the data codes conputer 3 shown in Figure 5, nust send
20 i ndi vi digsire intaraitvé<igst. df ealoatepatskwrelatid tiendberemaodecan sphgesatshe of as
few as two es. efore, the neratot nust pad the.rest, of the packet
w £ code RO R Gt BLSV Rk T LG 8F pettind Peplifirefy Reteuis b her 3
12, 14 he ensopehrds¥ra Piftdmd, haNsel GO is3fieltidd 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 renmai nder of the packet.
The conma dsf j dentified in. I.. AGTV Codi ng Language) Educati onal
ERREE SPIGHEEIDA RS o838y Language) Entertai nment
Conmand Ext ensi ofsdf t§ehSd ROde3cbedibdptieh utlichibodifei€EA v UsBE &) gt ed by
reference, are formed by stringing together two to six byte |ong conmands.
The 30 coninmsedmdess awitshipged elmt presandinvhetiem do deg prefar@dembodimiente and packet

stuffed tq ensure . e . Lo :
20 %owever, 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 rejated 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 3, 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 originate from CD, tape, microphones, etc..



tinely transmttal of the command dat a. .. ~ ~==,r; 2003 30 The Cor)t{ .
Programis preferably stored in RAM 352. The processor 360 receives v MAR 7003
i nstructions fromthe Control Program oFurther, key inputs such as user
responses, personal profile information as well as control nessages are
used by the protresier codled, shownekiangtispiro@ihd Gatdesdstsmsuer™ 1BriafRegabl y, the
Control Programoperates in five npdes as determ ned by the receilved

i nt er act i vealgdherierapiiesepgarsandpter infayective deeceasing usedibyl the e 1op Swit ch Audi o
and/ or Video Based pn User.In .t ch Audi o,based on.User |nput and

st or ed datcgnvﬁaﬁir‘t %‘?tﬁ%&ﬂﬁﬁeg agﬂﬁglére{;%gé% ‘E%Q%l‘a CB?\CSL%%P“?%%H méq{ﬁct.g}'teor ed data
10 Switc | 0, ersy b : | o 1S udi o

and/ or Vi gg‘gﬂg{é:slggg‘g{r% ’C?o\r{!t](rasIglel\/‘ggzggsggpgﬁ%iagg%%éggéﬁégeﬁlﬁdgwiCtr?ggltgé Ml tiple
nodes nay compued 16y Thé datRrcodescare sismfibrinaandsaistye enthderf 12s tThesdddatabove,
switch audi 9 and, video chanpels) is the sinplest node 15 of operation. The
Control Progsdarilisate REBls 18IFrIGhYe RIQEr YRR NS dbdetereptieR Bhithne of t he
four Remobdyd RbbailiRK: £AHES: £0fly LRl fof Bndilink S SANEEARINNR BRI VI deo
channel . The Program pertorns this swtch on the-vi déo Frams boun ary at
the end ofa firltevides stegain 450 sddvaed videe stireah CTBR™MAta dhanghl $phpYiset)tht beddsr ogr am
has the capability to update the On-screen display with new text and/or
graphi cs eudnlels topethst theedifferspeprparmm ﬁetnﬁ@tsaa@ia@%m%tmnfslewmﬁ@nnbadend or
stored |l o ! d node above. Display One Video Channel and Swi tch
Aud]iroo Cha%i?\flglrrér,“%;gg %gﬁaggt}sl y displays a single video channel. Wen a renote
i nput key code Referrigeiziiad) thdadyd 18Rals 900, itheisisirdidy of ViBe@iighAs sb@ane!l 1s
switched on the appropriate audi o frame boundary. As nentioned above. the
appr opr i atgenlggkgdbinfthe Hisleo Beplockn device POt ahsk thrsritimesosypghreriaad.nThgtimee spl i ce

poi nt counter, val 1. 1 .atjan field.. The choice nade, by, the user is
stored in Sggﬁ 'F %“SY‘SF %tﬁggﬁgg%ﬁlfﬁ%{% 185%5%(‘-51%38 aﬂ%&‘é 18)‘7n?°?ér S %rm ‘Pﬁe key
code and tphefeRE@¥mBUGIMENS ONPELBIBRhERRIFT B 4re YdRiyed abihe hBle headend to

15 work with the digital reception units at the remote sites. The interactive applications

of the current invention are preferably facilitated by synchronizing the commands at
the headend to a specific video frame and a specific audio frame. This level of
synchronization is achievable within the syntax of the MPEG-2, 4 or 7 specifications.
In order to facilitate the seamless switch at the reception sites, the video

20 encoders 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 scamless

switching at the set top converters,



Program to determi ne the next audio channel. The third node identi f-i®gan 2003
above. Switch Audi o/ Video Channel s Based on 30 User and Previous Choi ces,
di splays an initial audio/video channel23 Whien comanded by the Command
Message stream text is displayed on the On-Screen display. The Program
then waits for Assiwevn innfigare SNhetiplh eidepesigriatyd 00, dsa cedmidiédndiaudio - 3
M-1l; ~~J~3 31 is stored.in a RAM regi ster along with previous user

choi ces. ThENaSeH{8sare iNQUS IHQ e §16adH A 12h dn Hierjeigied ARbpRigent faueWden st or ed

| ogi c, detgrm t. t I.QL Vi channel to _be displ ... The fourth
mode. | dento P oo R RS G Raler s R L Ve
Messages, iaha®batidSed tiecoarnt Mhat isad badeli ¥rvd. dpahe bamdie knviféteméfitogr am t hen
waits for a control input fromthe Control Message stream Based on this

i npul, therritisgl hpnitstipnschetheghiatbee pE vidaos fre baseden ficwreequpditindary at the end
of the curgent . The fifth .node gbove. Swtch sed on Control Messages
and Previ Oldglﬂlaéf%ﬁ}ﬂ%ee\’gl", tf&‘?rgﬁﬁ‘f‘ § TQRIMR Y ihSPUHf?af g’?‘(}ﬁﬁo&f‘n&iﬁéﬂﬁ’ﬁéﬁhawhe
Program t NeR paebhsleawithif QRideH cHaRRML Fur@E?, bi@ufemtifmiatl8 ag8e St r eam
When the Control Message input is received, it is stored in a RAMregister
al ong wi t remoeepihemighuse useof thadlternatereptbodiss gieat dhssiribes a tWhituner egi ster i s
t hen exan‘i.ne(il b%lthe Programto determ ne the next audi o/video channel to
be di spl ayBP Bt 3] Vi deo Systems and Applications The fol | owi ng

par ggr aphs di SChRES,1HGUEE BheolBPs 1 Cédel AMTankHdMPERS? Bbdbledliof FRAAL TNt S

di scl osed. above ina F?’gur esc 1-8 an%tet %g&tﬂv\o t uner eg%oglferré%ts, escri bed
bel ow, of HogeneeSMPEGH#Hdnd MPBEY-7Brsoedl L assoth&t avnipoessBni forrhatagu2Bas n t hi s

enbodi ment 412, the seanle swi.t.ch fromone signal to another signal is
done at a W%ﬁi%ﬁéa%%le%%ﬁaar% “EE?‘ﬂdeﬁrm SARPTES QR ﬂg?fett?fhﬁ?é‘eﬁlé@r s' digital

reception etshif8yinRheS i ' andaNiasd er al
digital pr ogrp?i%s arle cgnb?érqug A‘alé%rgg‘lﬁ %af:}% (S)(ég%%&g?ol?t %gﬁmet hog}éS[itg%l ai ned
above. Upd@ertae giodificationd)dopeogr awendde tb hiee MiPEaHstresn intaatderan fadilwatesi gnal s
are fed i ni} a digital stream selector 400, This selector conprises the

o 2
el efents dPSBIRETR SCRBNRSS SHIGRIDS 8F thetiet 1P Ok nAPFSFAMUHHERHARE AR Bt or
performn : i o : - ; fact
Phat thi s epfRESUREE SULEET bRy En Hierbhed B Ao BURRRR LB 392 | he
sane nmanneshoas idiFsguwe §ed above. Regardl ess of whether the digital stream
sel ector 400 sel ects anongst multipl exed si lgnal S in one datastreamon one

30 channel, cend W{eesdhthg Te@PicAPeEPLioR gifenwill ogshr fahgiwiso splisepaint 336.

di fferent Feq£ef: [ ' ocal hRserted ad,
21 such SpRRLSeRHng Bra O kR A Broll e pflepoiRee g RRET {22

di secussed pding ere idehtéfidd WhkinaBnpldgrami diteas via the adaptation freldpdataoPragathunct i on

of station prerogative, renote user_ selections and/qr personal profile
i nf or mat i o?r‘]’olfc(tfll‘%‘ﬁlfstaéépeﬁ%l’?‘ﬁés bpged; P H5ES ANRHLSY PQYSB%IPE‘%Qﬁh%‘JIgWa‘b‘?“ t ar get ed

adverti si NgorePif fethotfhBhithePthe!sSt IBRLEnbdMe: BF AR HRMGHINA cdrimbiRRdHh t t ed Dby

any

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, a
closed GOP structure is necessary for compliance with MPEG syntax and to ensure

the absence of visible artifacts after execution of the splice.



conventional neans 404 to the renote sites 408 for presentation. 5

Non-rel ated Program Switching Figure 10 di scl oses an enbodi ment 430 F ®AR 7003
swi t chi ng between non-rel ated progransggln other words, this is sinply
switching fromone TV channel to the next TV channel. Presently, swtching
from one si gnalTHeaG@RO¢dEH isqRbH@MNEDEariaEnlbe sShiedn With hofiditef framkesf i n t he
digital environnent. 10 In the present invention, a viewer may switch from
one progr ahdace Iaisdrefered hoyicsny thak te{a@P cemprisel 1 &l 3 wirkeol faaraes. Refarringe
transition wll pe. seanless. In other rds,. there wll _ be no visible

art1 1 act o 1 Fises B roRP Bk E Slnaly MR an T AR R G: amisr R AR B TRt ¢ ne
programs gffin GBS 3:26alaB An{rttel PIdBY 8fEniY t hi n one MPEG stream 15 any of

t he enbodi nents di scl 6sed herein are capable of perform ng the seamnl ess

swi tsch. | f the Ay dgmans Fagwe bnseaepess aideoNWSChingarenas on a0dB@Pofid¢difrantiegi t al
"two tuner" enpbodinents (Figures 4 6 and 17) must .he ysed to al |l ow for
LheCt T oacbauaRRy For bremes i el sties s pad ke idsnutfir fanovieh

non-r el at ed: x‘%{n‘ﬁ' 2a]l A ' | O : r he
non-rel at “g%'gg‘? mwgng |ggg‘g}§g€‘g§%egwgahﬁgpsfg% ?? %ﬁ&%%@ %@rbaé% ait{}PEG

st r eam i nt@OB beuntrias treemovdesl asgpboepdiitSCWinidethe lswitth enust sigpeaencoder

chassis 416. n-rel ated prograrrgj%? can be conbined into_one MPEG stream
or can be SERTUFY dcRegd nPhoSUR FFmEarialety. NTesEexamBlena remmegf o KehHirut

pr ogy amm [ f 1S) I | ' anm ng.
Theg)e prog?%ﬁn@gﬁgﬁ%%?goggé&gt%gg %%%@f%?/ﬁ%?%%rh ﬁmeibj l%%é]gf\e&ﬂ{r nsmtted
across anyol® GOPtabl e transm ssion neans 429 as di scussed above. End users

are capable of viewing digital progranmng on either a digital
noni t or / t uner) AS $OvE0AJIIZHS PpsRLcES tke advaniags chHheiandenldime saWEs obr 428,

connect ed oA ANALEG §ELEXLRLORASh vd DMl R ERRELhE SeAnbesseaw teh is

performed I'n"the conv € vari ous conponen oWs a

user to "sSHifhictcihaidBedder basieswitched fidny dvBing onpset&h eh a€sodinighk dithdrhe
reception unit can be selected fromany of the alternatives explained in
Fi glfr es 1-daying thejgap3A0. Thys the gaps 340 9bgwn 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 lower 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



33 Seam ess Switching within Miultiple Event Proarammng In this - 3 MAR 2003
application, shown in Figure 11, a system 450 is provided for allowing a
user to switch between separate events 26ithin a single program For

exanple) an A ynpics broadcast may sinultaneously conprise several prograns
cor r espondiongentonal shoflfilatiemtchewentisch a. REK, skPKgetc.$ paekt wdedtwitgthef | gur e
skating, ski junping etc. Preferably) these separate event prograns are
conpr essed & HYCRIY-exed into one MPEG digital streamat the video
encoder chassi spgathaiiBA%S hroughpt.fle nodul at or/ upconverter 438 and
transmtted as a—m—nqge—m@si ghal =vra the transm ssi on neans 442. These
event prograns,6hQaMer, may al so bgg;@amsllggd at the 10 broadcast center
ont o5 separ ate NisgCoannel s. After agq{;gﬂ,ﬁtl on and subsequent transm ssion,
these prograns @kgp eceived at the ngRQyE ssites 446. The renote sites 446
include a recepg qj t,, which cont ?'l S%lther a digital nonitor/tuner, a
per sonal conput ig r xt er nal dié gﬁgconverter connected to a nonitor.
The user may se Q n the difpP8 S programmi ng 15 events via his or
her renote control device. Wien the user desires to switch to another event
program the switch will be perfornmed seanl essly according to any of the
met bds and sys$epmsate NS satdnab areahéri-cgubiasd i dconfentidnall @dmbiBeqn ess
Picture-in-Pjcture _Pr? ram Swi tching Eigure 12 discl oses an enbodi ment 470
for sw t cHifRiGrHRY HEB %ﬂ\é@r@w&mdylwaﬁ- JOUS SEamisss PYEdHBn et P
"picture-in-pj re" f (e e ' | [ bet ween
pr ogr ans ic%)n,? xgérgﬁgrr Pc‘ﬁ?gl?r)ég&%ls%%ﬁ%%ﬁg 1#@1’?%@@?3%&@@%&2%&@ all such
sw tches asm@ SESTIchameMd dndtiee NTSES eidnne)) uedistded belowhe present invention.

a viewer may switch fromone programto another. prqgram in either of the
two di spl ayed wirid8wBary] s¢amiase switehing at thadeeodgr is|fagiBtated apthe gnspdgred 12

artifacts i i i from aone .progra Q her program The

hi gLD I evelkgyﬁ@%g%?ég p%rﬁﬂf’ hgkpcsﬁgr{aésm%fn or °§‘f‘§% ee-nlmr)éeﬁ? %Qaﬁérrgﬁg}ggagtrug% swi t chi ng
470 are sggawmnoléagmsm&aigiﬁr oildes abdayns (Waiith rfePreSEEhe i fRGE b el EEn
conpressed and nultiplexed into an MPEG streaminto one datastream on one

NTSC chanrié¢ eagoderateind dlee ehapael sapasifay i GORs4lefigedibelopr ogr ans are conbi ned
into other 30 trea t the videq.encode Ssi S 454. For

exanpl e, pr ogr AR T ray e oranefr il R LR B R e
progr amm ngcepliasaePriagaiie Aviceless;lahaline, bro@itas}, &n a3beeknéibakl
transmtted across any suitable transm ssion nmeans 462, as_di scussed above.
End2User s teanemissiribivstest. Mitbaprsieredgmbadipen gtha signalg asrdigtribuied ta di gi t al
nmoni tor/t r S | ¢C ter or.through an external converter 466,
connect ed%?%()?f %tncgghaa a@% (t)reqqg\%ﬁ%alngﬂlsglé)f’,m?&lﬁg\/\Mi ch case the seam ess switch
is perfornmed inRédepricpsuester. The enbodi nent and flow disclosed in Figure
12 allows a user to invoke the picture-in-picture feature and seanl essly
switch between & theapeeptionsisess Bigkcrobly §pRsising] of dghecelpments shavemin Figaresi t chi ng
from one [ i . am i j e, vert.er, PC
or digi ta:YE%gﬁﬁltﬂoﬂrs %&ﬁérﬁq'ﬁ%%[uwef P’te&eaa‘f‘}?’ﬁ g&{ h’iéﬁeltggéljn%@%aw‘é%d o? &a&ﬁh ltiple

t ungy / decadgdr, iretha kRdeast safell Wb dizktibusiof @idirdwi bindh@Sodstaddr@a MPEG .
Switching within Miltiple Commerce/ Shopping Programm ng One application of
t he currerfignahsy @AtV AT Mevoluners for sepminsalysivatahing detwvesy diféarentisignarset ur n

pat hs) as | i e 13. wi th the, other.enbodi nents qi ssed ~ 5
above, t he}%&ﬂ%ﬁ‘egx ée}ﬁgf)e%gFreﬁ“ﬁ‘%gﬁﬂngfgs@ssexg%mrﬁeh%! gkt_bg c%sg\%ﬁlgfﬁ i fferent
progranms oiidmalg e RheMMauhiE tkdialier NPSClchati i@ fiéncb@aniaagot e
sites. Preferably, several different types of shopping prograns are

conpr essedyahd hasti prpgsissocd$0othe hastgironsissor S priafenatdy a Masorodx 6331 e,
sepgy ate RLAGAI® IRt PR Sy eohedl ShoSSnchSiE Hober O BRI BESum S & !
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



20 all owabl e on a single NTSC channel, nore than one NTSC channel nﬁﬁ Wer 2003
utilized by the present invention. The prograns are transmtted to the end
user reception units 486, as shown in B6ogure 13, over any suitable

transm ssion neans-482. At the reception units 486, tire user can

seani essl| yo thgividde ddiandiriegpdara’enit preodigial dgepdas 372 Ahesigvatsiarel y, the 25

i it 486 i i d ] . ed
bor sonal " SPBFFE St SEBmEEssh B e BTN (R R ORARSP RSN, hose
products \Wahbbr (FI5Y, a‘ﬁh@&ﬁ%&s)/the?et BIDsQb 1S 4pprébrii@d ddcoléivHeniél viddeadars

interests and desires will be presented to the user. Such data can be

st ored i naedibhegraphmsadée andibhepreéoapy fawanddi to4B6Dolbyatigttdierdeeasiend. 30 | f
the user determines that he or she would |ike to purchase or receive

addist 1 onallCiRPorasseRies égsv amh@udio by f@a@éfso e SRBIERATAIY-496. B uch as

t hat shown.i.n ;Fi : 1,08 L ! . k to the
central | gtl:da?te ilg%&?[ﬁgéglc@%@@p@ t@éﬁ%@%@éﬁ)@?%ﬁg%‘ﬁ?nhwglé?@#ﬂﬁe?afbsi@egr essabl e
Adverti si ngleftedsideo Idr dlsiday. oses an enbodi ment 526 for providing digital
programinsertion. At certain predetermned tipes during the progranm ng)
certai n advert iABhaspiackdper dildpirespvarsttbe epr@dg ickarkr Which Wiaseengpeadeiftegy

enbodi nent, rti S J ndi Vi j t i Vi ewer
based on 6@??%%§¥SBEg%ﬁggEFﬁP%§%%§€g%M%EH%%#% Fégﬁ?%pﬁﬁﬁgﬁﬁéﬁgghFCSuch
target ed agsantfosthegedeptistesat B4kshd 1§ batiedhupl WiehFRgh RaDBIGOaNoS. foht t he
central location) a plurality of advertisenents is inserted into the

pr ogr anmi nigwstoadalite cegee fartdior, yhere hee wemorydevicgs aenngateddeshes hybrid digital
insertion | O sys r jnsertion t he,advertj sepents into the i

bt ogr armi [5E0BYoT St B BRPBG SR YA e Bk SRS pehlsRyBiS, 5 anal og
systemw teﬁaxﬁ?l'ép%ﬁh&m&éﬁdfoﬁll%!dé&sfoﬁﬂﬁl'iél@‘i@é’@ﬁn BRMbne & Bldiode@iA N I n the
Cabl eLabs Cabl e Advertising Wite Paper. herein incorporated by reference.
The adver tiogvalgtiledAMmr REOM 32y ori gi nate from any one of a nunber of
possi bl e sources, includjng, but not Limjied to) server, tape decks) 15
BarE 11 e T eed A Bl gpech o dRoniarot i up et e g Bl B ded and
conpr esseqhd feaBBn®f SndH 8fa Ha?fé@ﬁx%risélﬁéx@&\aWBE@léinf&PnEa@o%-. mredEtFe2) or a
proprietary nmethod. Distribufion fromthe encoder to the server and to the
pl ayback sylettams. deamographdodasa fontaiggtedadmertising lpuoroséry gdinglshow stanse. etaf t er
encodi ng, the &po S are distributgq to a server for storage until required
20 for playbacK"'Bfef r&ﬁ?R}‘f’“é‘.nétp} £ PEHRIIHRE Y AL aPPRAIR Sforle)emthe server
to a decodewnfbgd i @E uRRNTRES! @Bli&ﬁfé‘ﬁs Egh @loPehe uliteandiNBliefice moNverted to
anal og, then sent through the insertion switcher in the conventional

manter . THenaienglity of tleamitamdthan dieconetrdiots hére teedwatwande dostowltche baudi o and
vi deo encodor shown i.n.the central site configuration in Figure 5) after

whi oh ¢ ho AEE5ETeRY B ARhas P c6 U SPane Auin Louut e RIS | o ¢ ne
par agr aphsnARANE outpluf PorfCHRMAPEE D oRED MR B nflet, NeM M NGip asd @kf i cient as
digital advertising insertion, the actual switching of the advertising into
t he progr amppmg efdhe B} samdie functionpl i shed with conventional advertising

i nsertion syst i .anal og or tape.based stens. .. The pl acepent and

di spl ay of adv?ggﬁe?éﬁéﬂ%smfem%‘%Héogﬁ?rgﬁ’r”hgn‘ﬁ‘?el?@?%ﬁyr Eﬁnﬁidé%l’%"gl@%?‘?ﬁol | ed

t hrough t ' i Agivaddii id i N i DSRELHON 498.
Perggnali?gﬁﬂg%&gﬁ?ﬁg?%gkégglbe g?%ﬁ%?ﬁgﬁgg”g§xégdress%ﬁ%ﬂggrfé?n

adver ti sermpiesnenead asersofiwarevapplieation Wibhinekarepesjonainited42ai Suchaechnolggany
wants to individualize its, K _J .S ~. J~~ 36 commercial to best neet the
needs and igBsferally fcatedevithin ROM or Flash-RQM g af thhicertigiupdih-ShPUR Miser i s
mal e and ] Lt r : w t he
adver 11 seribRt Jon eiiSlagt et lethid G nhoE s SUITMERia RN ST IPIR 'S o
opposed t aype gmhdrhogeienikBindiding RASM ABRROM, BHRRON], PROMeetpLusheshcho the end

user 5 based on data stored at the renote end user unit or in the stream
addilessed thosaftyeare perllpae goagsy prebeaping] pvRs thechard wareedgmenss PEFheidsviche

i der’ dend. ferably, ] Si I , ded
Becor i ng S e rapoBlage oA B RO ARt R Be B BT UL B ause

t he advertising spot videos are genlocked and tine synched at the encoder
510, switching fromthe main

~' ~~~. S



viewer. Seanl ess Switching froma Goup of Signals to another G oup o}

Signals at a Server In another enbodimepgt of the present invention, the
process of switching anong |ive and served video content is described. As
opposed t dnfYdctivBipRegriheim @reshidbgy §iBinttRd redbitsH udio34netbrieveinegl e digital
signal at the renote reception units, this 15 enbodi nent allows for a
seam ess tpesfvsinenesrdeserdhedddever oup of signals to another group of signals.
It is necessary,that the transition take place if.a_nmanner, such that the
out put b st re Y BRESREPBHEnH et el 5 R Sele Sott S et oper

swi t chi ng (BRHF Behild. RIWpreferfad afhvdVRE G Al eroRetot®b il HbAce $8bd 49
bitstreamas if it were a streamwth no errors. 20 The preferred

enboili mentinG3@df(MR) qeardeandiimguddhifonr sminbohogtmnduoans amd faeigassecibied IRhe

el ements of Figure 15 are |located at a cable headend or alternatively, at a
centrali zé®%)p center for a satellite distribution network. For purposes of
expl anation. a Qfiqdd b I - e5h0as ok Gi gUReA signals
arid the G oup agrlﬁgsﬁc'aIl%éda%(@t%?%ﬁg%%%%tggqﬁtg"’rhég@Brﬁe@gcor degl si gnal s,
pref er abl ypasdgeasia halow.hEhs escygiorbix(lt 3420dhoR/m ifFRagqrt & préfBablgrio uppablesofgnal s
may conprise several videos representing different camerag%ggl es at a

sporting e¢arime MREG. MPECY giffPEGragesodiice sEift reeensien jug TRPHRET ci al s.

It und h th a : i.gpal s
cout®i repriseeifetas R lnfoldlopdfigpliR AR e SoRH Mol BRemnBRAIT *
I s desiredwiftheywided ahd 2idib ReedehOaapprapraal s to the 30 Group B signals.

The Group A signals are received at the server 550 froma real tine encoder

546, |ocated eiB#rsd uperHie Yiewer aresponsehendaequasss, th unyeiematicady MEEG di gi t al

The Ly SR hh hedfecs B, iy S ARl A B PR i el 554
provi des agflaitalgate YRR s RatiRe rdspHRRs STH RdtadtiVeQEctnBloa Ak € dresedi 0i t al
conversion. Once the signals reach the Real Tinme Encoder 546 fromthe
Comd&nd andvesionrpgrmite p iighaleved3d intetactiVieyawhils net rEQiGog the3a60pnBERHE a
digital totn at t[he a&gro ki tek%()])i nt_in the GrouF A digital stream upon
det ect i on 'SFFESTHANY AUPHHAGYRACK & he RrperanifiBe S sert ed, the Group A

digital stream InshowidetldetéddRimyhanbRalin FigR EnaoHeidebdha antippedwis tied t o
the Server 550 at the headend. Once received at the server, the Goup A

stream i s ¥IBEbsteram. t Theaprr PG Yidemis pant selpgieddtaseiben eeommand éogeihger 550.
I oo BB RRt A8 R B AR P RO L

switch devic ed 10
di ghg al t O seldetad Wedo fsBuPferdd IRAGKandAR VRICBuTEraad tiRAtoutgub CorsREydhg.SW t ch
devi ce nust decode timng information fromthe Goup A digital stream and

subsequentThe piyskabbiffarseeds defpned byche MREGWwwandard eheagip inserroatted Py ni ng

[ ls f . Pr.ef wuthis | i | ockK] h
P o vi adaerreameraret Ursarg oy bdieq e BT RRetey Aol RO PE MG e

enbedded thgfeewAth BREme bhd BePpgat@ut t he program cl ock reference (PCR) out
of the videostreamto recreate the encode clock of the original Goup A

content. At thiA&ftpobyfferinghthesalectet vitleeigoes thasnghhariabs stepsyoftao MBEGnsert the
timpg information into. the.Goup B content, to p redt for-.playout. Upon
det 8501 on GeoRR ety Rich ISt Rl Foh i Gl BB riwretanh afsBR 2o
transiti onht Qafidifle @n@tPdd3odé Sbidvalts fe BARNgBPERIOISE HarRtrehCan@ Ol it
prerecorded signals. Preferably, the server switch device has prior

know edge iofo ithiengertytstreah fotment GTbe pitBreaomis eatodeddntotitsepnstibuent pariere.t he

server switch device senses the ecpg’ggf the Goup.,B content, it chvitches
back to thBOEPTHYGF NS CRHtIceontpan keisAgagils Yideo AnRe R WSERUedf r om t he
server to ' [ t: ; ent.
The tr ansry (et B0y bt PR GARP L ARl ot B A it Bof sk
recept i on iavéres DissetpCode QusisforaeDCTified. Iflthe framss nenmercodad, theepikai n ti mes
during the presentation of a sporting event) represented via the plurality
of live didfaisigeperaked gipaedin g bfer t he Group A content), for exanple, the
recei ved videostream at the receive converter units wll automatically 30
transition to the G oup B prerecorded content based on the action by the
server switch device, for exanple. The decoder at the reception sites then
sel ects one of the advertisenents in the Goup B content, as

previously. described. At the end of the _ , ~~", ~~u3J1! ', ,~,

10 progranm ng to one of the advertisenents will appear seanl ess toJﬂ*mR U8
£ VAR L



38 advertisenents, the decoder automatically begins receiving the G-gupsfy 03
content again and selects one of the |ive signals, as previously descri bedq.
In this manner, a seam ess switch fromRi ve encoded vi deo content to
prerecorded content is effectuated at the server. 5 Two Tuner Enbodi nents
for Seam ess SHdf&kinge Qc%ﬂtéi‘ﬁ'thesf,eraﬁﬁéﬁsts%t@lQidtﬁbnﬁoreﬁﬁmexs‘MFEd} viebWo tuner
enbodi nent 558 for pI’OVI I ng seanless switching froma digital signal

| ocat ed i ﬁtftﬂﬁ@lS‘W@dﬂm@ﬁbyS\EMﬁm@hll @h@n@nnadetoeap,llcé Ehiatmes shdwWn indFiguretther
digital si | ocated in an h annel (hereinaft " Channel
o 20 R e B Dt it D e g e s oA e Pl BoiL i Sbes HbRe and o0,
this enbo ﬁm arate
frequencyg%:Egnneﬁ%%fggaﬁlégirdggsr%)elcl:{ggi%?%ggﬁ'( orl’gg[('érg[étdltléjngwl e&%rfgrg[ﬁency
channel s aidtodigyial frhmss gratill beimgeddieced. Mae aexy)sigmil Bmwlod@mdwméors 568A)
568B (for denodulating the signals fromthe carrier a digital t5

denux/ dec §8€ades 332 frpBy the hestiseaessas 360+ ieowler kxaceamalish sWilshiernsd dat a of

the sl oot ohP P LLM A ORAR! S0l Al BEIERh ANdeRul 391

processor orna €0 S|gn

enbodi menPIDRAHMeL s the nsw\xlaém dire@m ethel, @ ik kefdaécamatmmddm@annel Ato
another digital data streamin channel B as follows. A first t uner 560A is
tuned to 20lechadnretioAtraam shsll haneaitsvdwiy PED dowpmsipttiee iditegictivie appliesion

pref erabl co.risin igita nd/ or

Ol Gifal o, FieteB miens: Bl PocebiBir o narasri SRS BR et 2 oam
i's passed afri’oﬂU‘tlﬂéﬁdé[bernﬁéntt\h'di‘e%rané%&otsQre%m@' o rh@dt tl%@ﬂ%@%dﬁ'imé@% The type
of denodul ati on can be any of those conventionally known in the art, such
as those gedemihidd switol.e TfQSSne'RhBHaadpmz;fymg thié gexttatlested ealeoisggniahean berect ed

to the i t of t. di t d /d 572, . wh th | d di
b or e ategitin ithgr Bhed beienc TS S AEE iR B IR R S of Pk e o e

573 and f fevRideED §O1ohie, exeddeeo@é?@ﬂlb@gns@@%ﬂ%@m@éélec&é},deaeﬁeﬁﬁtI vely.
Those signal's are then deconpressed and decoded based on the signal
encisdi ng suhmauqsroéﬂar@lplS,AO@r@taﬂmtthevM@EGatss:r@neshe @roder3¥2deitloded, the

audi o and i de or. data, appropriate rded to.the dlspl ay
processor 2 E’n‘@ IB%{S ﬁ@ﬁ?wt% Oﬁ)ﬁ@ ’ﬁ’ﬁﬁ?”pS% Bnce, J‘ ?f’e point {Rdicaler mce a
deci si on io$ (EEgiQ: %x@e@i@s%&hw &e@ﬁ@&&‘?mg'aﬂél Eh%' se§6rgl“\%ed Hghd 89HRRGHeLhannel

B. the m croprocessor 564 sends a conmand to the second tuner 560B to
pretune td)yttﬂltedddmdarﬁglz &efscemﬂmompresfﬁbvnﬂeupxgaaltlmgmsgoﬂczald istortbabuiifer Channel

Bis passed thro t he ital dul at 5688 nd .f orwar o the

i oF o 5 i LEPHDRERIBn Fontinkes i PBYY Piie T M gHd SETH RGeS GRd 572
recgi ves lagtenh@neesﬂgaéaeh ot bEGATh dfabes OBofiARDElL. A and Channel B, Thus)
if both Channel A and Channel B carried four digital signals, the

derul ti pl exer 5ng cvfeheeltmasnmegdmty flirgiseahless gmadlsis thithsplide gomabomjeaul tipl exer
572 receive comTand fr m cro rocessor 564 indicatin i ch of the
di gi t al siaﬁ‘liélbg IgePadRtfigg. 3%?1‘ FB W‘t%rﬁﬁ%%ﬁe én Hlegﬁdfl%[la“%‘gf’\é\grﬂ?f rom
Channel By, @Lawwéﬁ% pagw&&dnpélm bate/the ShibBEo O¥ked N1

sel ected video and audi sighals fromthe conposite digital
streans f packeGhgmorab 'tie s@llaﬂdet 'll'liEESlﬂtebeotnecﬂlagurghait& tantehé epliercdent iso t he

vi deo and audi g decoders 574, 575. The vi deo decoder 574 switches fromthe
curPent | y PESEH layeeStmaabooeqeqhaﬂe@éet e draepyinesahe eRliE RPitelb C31 BRI as
descri bed ot ref he
decoder  57ATEEe Mot A SUELRIER Sl OUER T BeANE e bRREIOR St 0°)
decoder 5%fic UMREGHsgedrhe splice point, it determnes that it is the
appropriate tine to swtch to the second stream The decoder 574 begins
| oadi ng tlﬁﬁééﬁﬂﬁéﬁﬁﬁreaminto the buffer and a seaml ess switch is

Ctream s out pat P e e uiedfr esedhit R 4G asple e SR of U0

pr ogessor lmémxﬂ\aem)ea hﬂﬂauy PR OeEEgRAkervicel PIDBubErS 26 obtafiel #om tHee audi o
decoder 575P£erform; the switch fromthe present audio streamto the second

audi 0 st r MREGihtratspor sahde MrverSIaBGm&Mbemeabmp@tm ohthcemteraenme to

Fi gure 11. Once he sw t is c et ed, ond audi o .strea

f or war ded S¢§'h %Ofdbf‘ésﬁ’EQ b°'r58 @thfa W"t‘ﬁ‘nch@dﬁ% 9P St naI s to
Digital Signals or Digital Signals to Analog Signals A two tuner enbodi nent
590 for switching froman anal og signal located in a first RF channel to a
digitally conpressed signal in a second RF channel or vis versa is shown in
Figure 17. In this enbodi nent, 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 it be
analog or digital, in a



- 7
.~ 1.~20U3 40 different RF frequency. Two tuners 560A, 560B are us et 2003
transition fromone RF frequency to a different RF frequency. Assum ng by
way of exanple that the viewer is curregtly watching a channel (Channel A)
wi th an anal og signal and the decision is made to switch to a digitally 5
conpr essegbai gaalsitian e aldetfies. eTiie ehantieg thré&hetmnatls Bje) ortrioaalemdatialibat  of
Figure 17 operates as follows. Wth respect to the anal og signal, one of

the tuneri¢lesgiby rgd=oniiel Prrgramr bpsed fndnenirod Messnges 8ad/RI Ugerénawn SlVhide
B the..ch i | ' . 6 irects th
Do AR CRE PR I, P ShaRB IR SRR B B e

denodul at grit@e8Andpendsttiat es the anal og signal using 10 any conventional
anal og denodul ati on scheme known in the art. The VBl decoder 570A strips
out Sany i nf or nt therpre¢ferrgd embadigeat simitehiog rogeirrd on frimesoupdgridsoss g nenbedded

in the veirtical anki ng interval ). The denodulated | og signal is
t hen fory\}é‘rth% ‘gtltﬂpbﬁg’ea{ﬁ%fi%md’io glga&yg(?%@@ér’soosr”eggéf%lhﬁuﬁehig'f rivits the

anal og si gpalhin @Rt SRICHHARYS Sndther! Bnd HEMYRlayH¥ diSipealth AREasd1gmnst SpI ay
device. 15 If a decision Is made to swtch to"a channel containing nuxed
and conpr 85 ard tidi gridiatessingnwith framesd of the apwahessdr Thédudie desadendl80 ishe RF
frequency |l ocation of this channe]. B and for vvard?e)l';c{ile i.nformati op,?i n a

conmand t $AP2RlE LSUGIRSitrEne BsrraYis themsenh P ? FRAICE PRI, e he second
tungr 560 - : LN LRANERCH B). The
outtout of TIPS PR SAph R it DRk AR IE P R ddr RN 5P

denodul at edludGBie sphicctounedondidlat efshd hanpsitigndleldisi thg camgntabidiolfearné.gi t al
denodul ati on sgchenmes known in thg art. The digital daéa a;drﬁgm i s out put
from t he dermpddYBandhe sedin dspericr dBQ Aeiaets Hiis spiscRoyt th degedsndtidedder 572.
The mcro e HER [N - : r S72

i ndi cati ngbﬁ%gaggé 8@%‘3‘3Ed9g?‘1°3’§93| gngfo. §p$ﬁéh§?(gibtg %r{ll%g éqnﬁ%gggﬁgﬁﬁwz

demul ti pl geeel indyerqebtibRltb the wer.25 di gital signals and deconpresses such
signals. The resulting selected constituent parts (audio, video and data)
ar d5t hen Pafafee@Bundy t he appropriate decoders 574) 575 (see Fig. 16B), as
descri bed abov i I ; : I ecoder 574
begins to decogg}%]’ﬁ'g ﬂ{;/eie%ag%&?}ﬁﬁlg&%a r%g#{egsﬁéggén s{hglagﬁlgéggrpg%%ﬁ@ﬂg’

m Ccr opr oceryare & frvingihalhedentvid a tdramahd damPIBSPapokepkietyfickeiooy€theand t hat
the audio 30 was in |lip synchronization. The video agd aydi o signals are
then for weRmBBANE MU YgFhranized Wb Kjdey GOE sH AheHW odGHf8 e IhOXKRES | gnal s
are Conv.efxéc%ﬁﬁlfsﬂ%ig,' b hia c’b&Esa&') er 3-|1_@est{o%q|nt e 5, mustsend ' = ~ I fa

anal og signa corresponding to annel B are then rnput into the VBI

swizbch 58thdivifesl coatm@itd af A @Wholdyeackec rEyeh eormsand cab dorsixt sfind felv 4shterot wo
vi deos, the VBI switch 588 switches during the appropriate time during the

vertical BY&hkiheefose.che aenerplesmpstingg tharegt dvihe Barket Bith code BMEISSY to the
digtal cRAanelynchinisutlole BRRE! € dediQo B drfBadi 97 B dhaldbpl £aLNe! Lo an
anal og channel , e process identitied above i's sinply reversed and the

second t utiefisrhif Bt Pk @adlidReDnveniédre. m{)ﬂgalqmmek senftur thBehcodeh@1 Bnhodi ment
shown in Figure 17 can switch fromanal og to anal og channel s. Although the
present i PRGATET Bk Aees nebssnddhe epmpand pptigubsgquen) ompagls ddled ths 10 certain

e di nen e vari ations and nodifications exi st which are
W"?z%i n thlée%sl@g%eereo)é?ﬁ%#aéﬁﬁtf esent invention as defined in the follow ng

cl ai ms. 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 transmittal of the command data.



. % (,lh~J f~l;"~ 42 CLAIM5 1. A seam ess switching unit for receivimg 2003
progranmi ng and performng a seam ess switch froma first digital video
signal to a second digital video 5 sigrs@l, conprising: a mcroprocessor,
the m croprocessor selecting the signals for display; a decoder connected

to the m croprDeessmrolfReogdhi i€ pdfB@blyneored ISR AWM gb2.alThy pdeessst go@l i nto a
vi deo buffer; wherein, upon command fromthe m croprocessor to switch to
the 10 se&eemesdngfrucsions framothe iCpnsip! ProgearaeEergiear. keydnpwiesudhors uske splice

point of the first digit video signal and upon recognition,of the splice
poi nt, sWFtRORES: P%rs?‘?‘f’g pé%blf) OFRYITat W/?IG%SOC%‘B@OE&‘F“ b e 4So e ﬁé’; B tine gap
In the figrstessbiBdoah myakdROswit IR decidiéhst | M8 gap representing a swtch tine,
and | oads the second digital video signal into the buffer as the first

vi deo signal clmefdarzhlpghe CoplrayPogtanmobpdrhtes i5fivruhbées, asajatbrmviredeiythe he swi t ch
fromthe first video signal to the seﬁ_gn?, vi deo si gngl is seamess. 2. A
swi t chi ng®EmYdd BEraqtye semmandancisages, ThafvASIoEs a5 PRI di gi t al

demodul ator, connecsgdcd AubRGHN G ARELBERAYn Ul mpgcel Vi ng and 20

denodul ati ng a program si gnal contal ning the Ile rst- and second digital video
signals, and a denu§witgh axeio msedies Usel Inputtdnd sekeaddathat or and t he

m croprocessor for denultiplexing the program si g{g}al to obtain the first

and second didital YVHebAydigrandior Videgbasad opilisehinpyt s ttorgd datai ned in

d ?d m 1, wherejn th§w{t«%ﬂ ﬂ.ld%i %dyc?}lwé%‘f@ Sg;hg@nuj&l\/{ggggwl exed in a first

program signal received in a tirst and Second digital video

signal is nultd pl exgdii Aadpeseng Videgbast shTvakrol Peedagesarddstaredecond RF
channel, and the switching unit further conprises: a first tuner, connected
to the m croprocessHeYVIoORHIPUUNi ng to the first RF 30 channel, wherein the

first L ULl f5hS HFol Lt The SARRRsufRufiogapd from the
The first mode above, switch audio and video channels, is the simplest mode
15 of operation. The Control Program is commanded by the microprocessor 360 to
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 rcceilved, the video continues but the audio channel 13 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 chbicc made by the user is stored in a RAM register. Any time a choice i$
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 identjfied 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



43 a first digital denodul ator, connected to the first tuner, for 7 MARR
denodul ating the first programsignal; a digital demnultiplexer, conﬁe’cMé"dL']le
to the first digital denodul ator and ngg¢roprocessor for demultiplexing the
first programsignal to obtain the first 5 digital video signal; a second
tuner, connected to the m croprocessor, the second tuner pre tuning to the
second RFiciiaaael a RMATEEiBiet MBS REMNedibibiseSEARELsS TR ggePRd RF channel

on conmmand fromthe m croprocessor; and a second digital denodul ator

connect edexaminhe by dwolfidgtanmand thewrbaitd cestortdllagic ndeterenssabonextpr ogr am

signal; wherejn the seanl ess. switching fromthe first video signal to the
second vi a%‘.{i")é’i“&ﬁaﬂ aH‘Efié‘_’ EBE‘SB#&.QS‘Eﬂice visible artifacts. 4. A switching unit
as clainmed in gyy f&%@?ﬁl@g@%eﬁliﬁéd@bo"\‘/@?ﬁ ltéh Knﬁio;@idgéﬁ“cth% MR Lon! S .

i npl emented in a subscribér reception unit, the subscriber reception unit

recai vi ngQpnhaglr Miersages. hisomdisplsu as daitibledudib/siies bivdnneln Tiet Myoprnsekect ed from
the group consisting of cable television, broadcast television, and direct
br oadcast W &4 qaatropmpyt framdhi CopirpigMassiage Hecag). Bassd onghigigpusrtbe edi ng

claim Wh%fgéé}ntsllﬁtcﬁg}é éh%HL{IQOHmetvi%léo £riRE SORLAM R BnFLRRE LIRSS Feception
uni t, the subscriber reception unit conprising-a television nonitor for

di spl ayi ngz@the first and second digital video signals. 25 6. A switching
unit as clained in any preceding claim wherein the switching unit is

i npl enent ed i nThediihsmpinahoveeRuisel BasedpintConjiob Measpagss ped Beswitusprofile is

created a the su ri her. receptian it further [i.S€ for

st ori ng t 058?’3%??2%&5?} d?'i“l‘lé,guaz(%ld\%ﬂg%qnﬁl'tﬁ%e ?r:% rsat?r?% ns“?aag‘grﬁr %‘%’g@,si gnal s
are sel ecigh BRELGeITbnDRI McBéhek ReehRr FORAl thdCOArd1QVIe@ge inpt B\de®l¥dNg UNI t
as clainmed in any preceding cllaim wherein the switching unit is

i mpl ement &ds sterest WAKSHM tegsteradangtwiththgmirevioushiseeand edngrol message
choices. This register is then examined by the Program to determine the next
audio/video channel to be displayed.

15 Digital Video Systems and Applications

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 4 received signal to a locally inserted ad, all such switches are seamnless in the

embodiment shown in Figure 9. As discussed above, .selections can be made as a
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|nterface

| . ~~3 44 subscriber reception unit conprises a subscriber-j}

for receiving subscriber selections, and wherein the first or

second video signals are sel ected basedgpon one or nore subscri ber
selections. 5 8. A smﬁtching unit as claimed in any preceding claim

wnor oi n 1 AE QAR Pelogitve, RORRER il R0 R oy

processor,

scri ber

infRMAR6H @Qarts&uttmcﬂué Aot si@fiorS kG tﬂ@ﬁ&féﬁﬁel) fop Earé&é@afwe 1R d

“n 2003

ption unit,

formatting the selected video signals for display. 10 9.°A'switching unit

as clainmed in a@pcod sgeciionss made tig: pm@xanemgnalhetrsnmrmnm mgamynit is |ocated

at a broadcast station a further a means for transmtting the
SRR

signal s t FOPEMHPASTIRY ¥slof ere,&“%@v?
Caigs 1 tl‘@or?’relwggrﬁ %ah@v@éﬂn‘i%ih' ng unit is integrated into a renote
d second digital video signals contain

LIRFEEErARIOD aj med in any of

receptionT
shoppi ng progr afiguct Iediseldsatanteeboghent @ 0dJoosdsitahingset wedhason-tsheédi n t he

seanl ess switchin
sel ecti onP BEAFEr

unit further conprises a neans for transmtting user
8888 vipady hipissimplyvgichingcaemene TXochpanel 40 86 4eXhi ng uni t

as cl ai rrEdI‘Y @Pgrmél Ob w;'tcllilg %ﬁonﬁ@féﬁbﬁhl&?g?ﬁmr cﬁm&%e lﬂ@éotmﬁﬁshg cat ed

at a centr

ocat1 on, re| n a ohe

advertiSermllﬁﬂioutc';md(efrunﬂtH&&flglmléﬁersnrﬂglta menory for Storl ng the signal

containing the advertisenent. 25 12. A switching unit as clainmed in any

pr et&di ng cl ai 0 WA BFSER 1DFEILONT & ViewgHmay sHiah éiog) ensl prvzr@@bwsmngﬁ@r s
%ng f&ﬂ{e?her?&g @%rhﬁxe?z;f&fgﬂq_‘g? L Shi ’B%' Hsg ﬁerswtchl ng

conpri se
unit as clfa

In an erern

second

I's represen S an

digital Vlvd@@s smmabm ROk AiCacey pro®¥n€in mlwha@tﬂrcyrﬁ oBE QQTgaiﬂﬁd) gnal s of
an interactive program

15

30

another program.

If the programs are compressed and multiplexed within one MPEG stream,
any of the embodiments disclosed herein are capable of performing the seamless
switch. If the programs are in separate NTSC channels, one of the digital “two tuner”
embodiments (Figures 4, 16 and 17) must be used to allow for the frequency shift.

The high level elements of the system 430 for non-related program switching
are shown in Figure [0. Preferably, the non-related programming is compressed and
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
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
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.



- 3 f'~~"1;", C03 45 14. A switching unit as clainmed in any of Claingbl,»ptﬁp
12, wherein the first and second digital video signals conprise one or "HD‘ %j
advertisenments. 5 15. A switching unit3as clained in any of Clainms 1 to 12,
wherein the first and second digital video signals conprise different

caner a an§kaslesf Swhehisamethéy Bhtltipld Everdt Rrogtaaimg unit as clainmed in any

preceding claim v,\/neéfg,i n one of the 10 digital video sighals contains a
cl ose-up vi ew & thharplisaion. showninBiguresn] ng sysien 428 1t Pravired fPhaligiingr ecedi ng

claim whergj h.Q ' | L 5. Lt | ngl e
cabl o chagisrt 1o TaieRbeeEh A8 LRF Pl bl B, RS- SR8, BL7Y ) 1
wher ei n t Bypigs bedadvisd Ry Sirddledneodd] £ cdriiikere VérelproY finsa ofte¥pdtdin dNBESC
channel. 19. A switching unit as claimed in any of Caims 1 to 12, wherein
t he 5f i r st diffrlenyevens, e gkiing, speetbskatingfiguse skatingisii varpingpigt ddeforablp.ans. 20
20. A switching unit as clainmed in any o ains, 1 to 12 In.the first
2nd secondfedt orhate brRL rasPhRE s Doirstest wapbitRler up 2he NEEE el S, ¢ he
sal e of goEesm af the §ideoGBsode? 2hashis A4MpisbadnRugRetd orm ng a seam ess switch
between two digital video signals in a digi taf reception unit, the digital

r ecept i onmadiutaterdinsenwirieg 438 and trommuited soa siagld NI e sigdelvia gempri si ng t he
steps of: receiving fir d second digital video signals, each djgital
i dbo o1 GHATSEISHP IR - bl TR r RS TAL SO Y A SO0BLIRE | ng ¢ he
firgt di gigt@dcyd: 46ReSoild8dpardle ATYcd@RkuEfer: receiving a command fromthe
m croprocessor to swtch to the second digital video stream J1v,-u~
| vvS 46 sear chiAfterinnodutdiensplisobsegoémtrandmistien fthesstprdgrgins ake receleed si gnal ;
and

the remote sites 446. The remote sites 446 include a reception unit, which contains

either a digital monitor/tuner, a personal computer, or a external digital converter

connected to a monitor. The user may select between the different programming

15 events via his or her remote control device. When the user desires to switch to
another event program, the switch will be performed seamlessly according to any of
the methods and systems discussed above (Figures 1-4, 7, 15-17).

Seamless Picture-in-Picture Program 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 to 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



switching to the second digital video signal by utilizing a tinme gap'fiplﬁ‘:ﬂtﬁﬁg
first digital video signal, the time gap representing a switch time, “and “**

| oadi ng the second digital video signal34into said video buffer as the first

5 video si ti I - said buffe d, be_dj. d;
soirern <O BUERAD Bt b Shi sl iy
igital vi .signal is seanmless in tha e video signal sw tching does
not produce visible artifacts. 10 22. A nmethod for preparing a Plurality of
di gi tal si gnal Endtusers aengapablelodyipwingdizgal prearmmuBiagOR aibhr dgigdel subscri ber
reception_sites, conprising the steps of: receiving a_pl ity of video
i gnal s afPHETHERE AT SOBE bRt R Rl arbeRFinehrvEr i 4% FoureaEs i gnal s,
whekei N genhegki fewEi8RE&Sinl wileh SYRGHE QAA&d sWitdR % Sdref}aled in the di recting
the plurality of video signals into one or nore video encoder;; i nserting
spli ce pokceorwrtent Bhe ¢rebedimeat artdflof distkbead inilggated?2 alioms asysactorionékei ng t he
plurality of video encodg%s, th regﬁ ensunlngﬁthat the splice points
i nserted fif RIS MIRIE EE AR ra pnchS BN F Bl S M CA B HRERISRILCTeR} RPesmISy
encoder o, "STE SR el 1Bk RN BER HleAIPER RN e Y e
signal s ansoteeriodesired| the coaveterDPT of aighal hemitahanrelcsoridaediiye thesul ting in
creation of certain tinme gaps in each of the video signals;_wherein program
swilfchi ng ePPBXMSRE Of/8 bR gHgr/decodan sxarepley POwBichilyprawmin Figeres dbker i ber
the tine 83biFF epresent i ng swi teh timme thereby allowing Cime for a
Zeamt ﬁsz SWitElﬁihl_zf\ﬁithWRgiﬁl_fe (Idélgmvl\ilc\:ﬁ@h0§fbiﬂﬁ'@l‘fl$arﬁmlrrﬂ__l?@t hferdyi dteoI signal . 23-0
met hod as clainmed in Caim?22, erein a plurality of digital program
streans are cr &eappliegigniafthneuresbinyentsimigvelves atrapsagtionrbasef sy$&hng t he

plurality wclthh rgéugrll tpe?tlhs,pars WEIR i Hg%xaenﬁ. As i]vitg\ﬁ?d other érfll‘)]ddimcnts discussed

15 above, the video encoder 474 compresses and multiplexes several different programs

onto one or more NTSC channels for transmission to the remote sites.

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 programming 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.



47 24. A method as clainmed in Claim22 or 23, wherein a plurality of ad#d8i
signals are associated with the plurality of video signals and further
conprising the steps of receiving the gkurality of audio signals, encoding
the plurald.t. ICH recei ved audi,o Si :Tll and conpressing the plurality of
audi o si gratFiatEOSAM RSGUOR =g ASCICPIGEHVEIHNAY of Clains 22 to 24, wherein
the encoder re@&d&@%@isléldéés'iédéMb&Hin{éﬁEﬂgﬁct%FBHv‘?dinGB%‘?t%l @B ur t her
conprising the step of encoding the received plurality o? data conputer
codes wi t hnsehempl Ar@ltainypredetarindea Sngnalring the pREravAmingyickmbinencodi ng syst em
for preparing .a plurality of digital signals at a ,central |ocation for

seani ess qu&pﬁrﬁ@t%m &}'Fijb% .er"é‘?:"‘é"ﬁti’bwesﬂr?. ’éerEBWB?V%qnﬁg: at |east one
Vi 80 08N’ Q6 iCare iy JBARI' Bfhd Dt AU LENhaEa ¥h B8R0t ppigial s and
creating tinme synchronized video signals; at Teast one video encoder,
connect ed ihforthigorvorcdieeagedphixciafeteiation., Stich tatgesely ddvagisary is despidedts i nto the
plurality of video signals, and encodi ng and conpressing the plurality of
vi deo si gribg flloyingparagrapfisyi t al program stream wherein the video encoders
are time synchrgnj : erein.t Qi V] .S l. e encoded at
a lower bit rat‘gﬂtl %g%t%lﬁg?ﬁ\é@ n‘%&’}%‘é‘@i}@y&l’a g%%rﬁ%ﬁnrl\%nqgﬁ lgéreg% i@tﬁq%?_ certain
time gaps prégr@metin®@birdaht Mieflesbl§, tHOBdntral [028tidd s AHYbrid ARYIQS BRRbiiod SW tch
times thereby allowing time for a seanl ess switch fromone of the video

si gifal s t cystemtfbeinsetide of HiegdutitisgBeRyint\thei pgpgramming.oHiyhyd digitaém as

clainmed in Caim26, wherein lurality of digital program.streans are
croated afGuRAITHEPEEN e LaTe ohife pitfoertard MithaoReERaR ek SRl ur al i 1y
of di gi t alynpHeHRILAHE, 3358 fortB in Ae@dBldlRbs EAGIRH AVRrisyHd WHiL%EPaiéE@' med in
Claim26 or daim?27, further 30 conprising a transmtter for transmtting

t he pl ur alhieteyn ofcorfiogitedby rafergneem Bieradaensisimgtconwns dswry bugindiesfromboyi on
net wor k sel ec%}ed fromft he .g{foug consi.st.i n‘gexo of clabl e.tel evisi on,d bi;oadcast
tel evi si 0P QhA TYMPELYT RASHEIFSSUICES Apelpidting Put nogliguited ta, server, tape'decks,

15 satellite feed. For storage, preferably the spots are digitally encoded and compressed

in an off-line process, using MPEG1, MPEG1.5, MPEG?2, or a proprietary method.
Distribution from the encoder to the server and to the playback systems can be done
through a network or by disk or tape.
After encoding, the spots are distributed to a server for storage until required
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 5.
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 to individualize its
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in any of {dea #8vicbvih the3st- tdW@drﬁfo‘I‘lextJﬂQh@bHﬁ&drts}’heQﬁen\‘j' deo signals conprise
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any of C ai ns 2BreferaBly, swﬂaealadmrasmgeamnstmemfodbthecqmlrdmglto the rodnner deo
signals co t canera _angl es _of the same event. 25 35. A
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event. A digital encoding systemas clainmed ih any o aims 26 to 35,
wheriei n thprotgrzgnmaig tprong oé thestdvertisements mal appdar seamlessaoahsvieglee cabl e
channel . 30 37 A receptl on unit for_recei VI ng progranm ng and performng a
seanl ess S92 &SS ng frog a (proun of| Signals to ez IGraup ieBalg At a Server i r st

program si gnal ; . gcei ved in
a first RF channetimottlgeraemsbeogbnr}%mc?fglt rFsem 3%“@?%%%‘1 pljoc?stsl F\&ed‘ Pn a second
program si gmehg liec ahd/edvédivides eanad iRffesefibedlehs oﬁ;b'tﬁe&&ﬁmtbhﬁﬂgfrbﬂﬂa vi deo
contai ning two video prograns that wll be displayed simltaneously in a

pi ct ur e- i nsipelerdigital signabio anethep pingleriigital signpl at thpieoia rspptiqnunits, this
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first tunegronpglofeigaalshét it inesdssdrly ticdn erenednspionaakenplack ihraafudnee such that the

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

for dermpduPEPRHRtsigamHe continyoup, ?’t‘)‘b?oﬂﬁc&%ﬁhail\’lp%(}éb’@% aProper switching

demul ti pl eéﬁ&é@%ﬁ&%&mﬁﬁg begs &e%o@}é}?)flédst re@hl@ihé%hst@e‘%‘ﬁ??ﬂ'f%@ regnd

ni cropr ocessor or eX| ng t |rs program signal to obtain the
first digiswdanyivitamossrgnal , cont aining a buffer for buffering the first

digital video si gnal and for decon})r essing the first digital video signal;
20 e 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 ard 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 1nto the Group A content stream on-a specific channel. The
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wherein the fir eosig C mal n program f eed.
20 transition to the Group B dmtal stream comprxsed 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 to 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
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demodulators 568A, 568B (for demodulating the signals from the carrier), a digital

15 demux/decoder 572 (for stripping out the selected audio, video and data of the
selected content from the composite digital stream) and a display processor 576 (for
formatting the video signal for display).

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 S60A 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.
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A two tuncr cmbodlment 590 for switching from an analog signal located in a

10% & () - LS109

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
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10%0& () ch@*Per@d%?gr(al i PaifIE: @annel (Channel B), the embodiment of Figure 17

operates as follows. With respect to the analog signal, one of the tuners S60A tunes to
the RF frequency associated with Channel A. Because the channel carries an analog
signal, the tuner S60A directs the signal to the analog demodulator 569A and VBI
decoder 570A. The analog demodulator 569A demodulates the analog signal using

10 any conventional analog demodulation scheme known in the art. The VBI
decoder 570A strips out any information (e.g., interactive commands, close
captioning) embedded in the vertical blanking interval (VBI). The demodulated
analog signal is then forwarded to the analog display processor 580, which formats the
analog signal, and then outputs it to the VBI switch 588 and then display device.

15 If a decision is made to switch to a channel containing muxed and compressed
digital signals, the microprocessor 564 determines the RF frequency location of this
channel and forwards the information in a command to the second tuner 560B. Upon
receipt of the command, the second tuner S60B 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 568B, 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 (see
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
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analog channel. Further, the embodiment shown in Figure 17 can switch from analog
to analog channels.
Although the present invention has been described in detail with respect to
10 certain embodiments and examples, variations and modifications exist which are

within the scope of the present invention as defined in the following claims.
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"1 0%VE! (§) | é . A sed Ita%s@;::w(l)tc?'\fl%g(&nity f%r recei\(/gfné)pro ramn\ﬁ\g and performing a
seamless switch from a first digital video signal to a second digital video
5 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;
wherein, upon command from the microprocessor to switch to the
10  second digital video signal, the 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 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 demodulator 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;
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10  demodulating the second program signal;

wherein the seamless switching from the first video signal to the second

video signal does not produce visible artifacts.

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 feception 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
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. A switching unit'as claimed in any of claims 1 to 3, wherein 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 a 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.



s3s$10%K& ()-!S3s$10909&' ()-5 &$10%& ()-!s g
&$10909& () - S$10%& ()-d2l " abcwi [ M@ sL$10 10LL 10LL 5 MAL 1003
10LL! X *s$10%.L& ()-!a *s$10%H& ()-! *s$10WAWV & ()-! S sL$109%QQ& () -
cvyL96} "<M@ 9CMB10%008&' () -
109K ()-!4#109%& ()-! V#10%& ()-L10%& () - &¥E0%& () - 6# }<M@ 9y& $10%& () - 99$1
0%& ()-!99$10% } & ()-9$10%& ()-! 9$10% 8} 8& () - 9CMBLOY%&' () - & "r PLSI10%& () - !
0& 10%d& ()- 10 10
10! E9. $10%&' ()-!9. $10%& () - 9y& $109%&' ()-". 6: <>EeFr P1S910%" 109&' () - gy" 10%&
()-gy" 109%& () - gy" 10%& () - gy" 10%& ()-gy" 109%& () - gEJMPTWZeFr P1S910%" 109%& () -
?3/ "109&' () - ?314100/& Witahird opik ag )clajgistapding)of gy aiht& t¢ )| 2gWhersimitihg FradPy " 109&
gy" 109%&
390 () - ggPasRES( Aiial Kides,siaralg.cpMRise R @) TeiP a@%RitissTaYts 0% () - gy”
109& () -gy"109&' ()-gy" 10%& ()-geFrPy" 109%& ()-y"10%& ()-gy" 109%& ()-gy" 109&' (
)-gy"10%& ()-gy" 10%& ()-gy" 10%& ()-gl RBFr Py" 1y" 109&' () - gy" 109&' ()- gy" 109%& (
)-ay” 10%&5 ()1§. p @ switching unit as claimed in any of Claims 1 to 12, wherein the first

cl/y"109%& % 0%& O%& 109 9&! "10
%}ﬁ O -gy" 100/3'1 e{;‘ﬁ?ﬂd%&é eg,% lgl}é%fg /&e(cﬁlﬁ‘%f BY@mera g?wglgg o}?he S ?n 9y
"y"109&' () - gygvéﬁp/& ()-geFcl/y"109%& y"109%&' ()-gy" 109 ()-gy"109%&' ()-gy" 109%&

()-gy"10%& ()-gy"10%& ()-geFcl/y"109%& y" 109%& () - gy 109 () - gy 109 () - gy "10
%&' ()-qgy’ 10%& () gy"10%& ()-gl RBFcl/y"10%& ()-gy" 109 ()-gy" 109 ()-gy" 10%&

}((:?/y R oS (3 (1 8qy~ foBHHTINgG Pt G giaimed in gry preceding AR wherein anseet ey 1006
& () - gy" 10%&d(gitey vided}sigrnals LOPEINS a aJ0sEOdEViEl of an Event.
"y" 10% ()~ gy"10% ()-glcl/y"10% ()-gy" 109 ()- oy’ 10%& ()-gy" 10% () -gy" 10

%& ()-gy"10%& () - gy "10%& ()-9gy"10%& ()-g !"7}cl/y_p

"y"109%&' ()-g 10‘V b0

Gy" 109%& () - gi‘ 10% %@‘Wnﬁ}%d{%w’yﬁ%% 'Ogys"‘%l(f?g/«g?ﬁ&WL Meegnghe didital o koo
Fcl/y_p video signals are transmitted over a single cable channel.

Oy" 10%& ()-gy" 10%&: () - gy" 10% ()-gy" 0% () - gy" 10% ()-gy" 10%: () - gOQUVW bl
(Fcl “10% & ()-y"10% ()-g_p G = "y"10% ()-gy"10%& ()-g\a<l|[:cl ~10%

a | 9$10%¢& (ns. | %é@%r&n%hmt dsHitstSin(any of CIaMRYE 16 16, wherdihQh® Eididal : -
10% & ()- | #, | obU4 ~ " 10% & ()-10'" 10" 10' " b’ | 9$10% ' &(1 1 9$10% & () -

a' | 9510%" & (vjdeo SIggslﬁcay@&ra(nﬁmltted puer a suMHE NESGoshanepl.  ~9$10% & () -
“10% & ()- L@10% & ()- L@10% & ()- - 10% & ()-op\|[: bua

C0#10%4 88 ()- . 10% & ()- " L&SL109%&& ()- L&$10% & ()- " V$#10% & () --

SH 10% & ( ) -19) } v MswidrIPGAin(t)as claififedlindary) of ClaBad 0% &'2( WhersiBtREHigst( ) -

I 10% & () - RGO It deerggaals CPhiain neRTGIAR PAaTEPSy Gpsy Ul
@10% &) - 10%& ()-10D 10D 10D~ ) Os-&$10%D & ()- Ss-&$10% & ()-- “F
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;
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25

30

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
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.

22. A method for preparing a plurality of digital signals at a central location
for seamless switching at subscriber reception sites, comprising the steps of:

receiving a plurality of video signals at the central location;

genlocking the plurality of video signals, wherein genlocking creates
time synchronized video signals;

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

inserting splice points into the plurality of video signals;

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
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
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
streams are created, and further comprising the step of multiplexing the
plurality of digital program streams.
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channel capacny resu|t|ng m creatlon 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. Adigital 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.
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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
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"yZ10% % & ( )obtain the first digital video signal, containing a buffer for 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.
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one of the two video programs of the second digital video is selected from the

AN Lol

-

group consisting 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,  Areception 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,  Areception 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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31

video program corresponds to one selected from the group consisting of a
replay, a predetermined camera angle, an advertisement, an individual focus,
slow motion 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.



