;e3eLJL$6TITX& CONSUMER | NTERFACE FOR A DI G TAL TELEVI SI ON SYSTEM S FI ELD
OF THE I NVENTION This invention is related to the field of digital

com‘rum cations systems) and is described with reference to a digital
satellite television system but also nay be applicable to 10 such s wtems

as a digital cable systenm) digital terrestrial broadcast systmwmw m

digital communication system which ut itizes tel ephone |ines
al so concerns screen displays for controlling such a system 15 B{GK&EROUND
OF THE | NVENTI ON I n a satel lite tel evision comuni cation systen) the
satellite receives nal representing aUdlli vi deo, or data information
froman earth- @@&SQMQ Ri? ACEROR & BIGITAL TELEVISIONSYSTEMr oadcast s
this signal to a plurality of receivers, 2 0 |ocated at the residences of
consurrerﬁ) via transponders . operating at specified frequencies and having
gi ven bandw dths. Such a systemincludes an uplink transmtting portion
(earth to satellite), an eartHHEEDIOH BHEJINVENIIGNr ecei vi ng and

transmtting unit) andnﬁsdﬁ.wehhak Rofdlaed £§&h@lﬁ¢meof Qngﬁmt h) including a
recei ver | ocated at. majter of the

b esent | nveramedio W5sties. dad 33, deRGiied” Wk, EFRRel el ng uni
desi gned f ordigdtadt satelllgteet&égmm systems buterlsormay g @pplissbleetoi s

designeq g 0 QN Qystens it al Hiél&ﬁ GhbIR| gyﬁeﬁ'ﬁV‘ﬂ&‘i‘ﬂl eRprediriflaboadehber in
geosynchronous 3 ear tg{l&t@t statlon s? tude of 22 300 mles',

appr oxi rratel‘?'sé?/‘@r Thé 89“%&5”52‘ OFt VYRS W receivers

| ocat ed anywiedephane dingscorfheginventian sdsn smmemshecwnntwp&yat can
receive si gngbmréNip RAER &aé@iteml es on the same receiving antenna dish

wi t hout having to repositionthe antenna dish. Each satellite .3 5
transmts its signals with a resectlve oI ar| zation. Selecting a satellite
for recdgtion of its si gnaBAGCKGROURN : HON 2 receiving antenna

bytsle: etctl ng those si ; oiAalas s‘tﬂ/télfité h@h@ﬁ’ﬁbﬂp&bm:ﬁeﬁﬁéx%tz Histé, tﬁalch o th
satellite in o3 si xteen transponders ran i'n nals to the
recei ving an%‘ggﬂ Leal e é‘%’%ﬂtgﬁl’a?sw gﬁg V{Rﬁgch rtgldﬁh‘gponder IS
ti me- mul ti pl ifesmatiopofvam anpear +basydotranemnels| oThehsatedlite (e.g ) six to
ei ght Channehﬁﬂphffd&b%hdnfétﬁbhtlc@s'tmhisa@?ﬁﬁ| o aTlim&ﬁ& | of rSciversal s are

i)

oo A6 IdbaRave o el 81 Anyutit) v ebiRuaRs \dRpigh °n.
many as tvvo RUrﬁ@Pthled fftgquqnmqshandehavmsoweme|b@ndwidihs1or (Sghcbrrﬂsel ection
net hod and agppaedi YacludesClni &pﬁﬁﬁyutaﬂsmsiﬁrgstmﬁoan(ha@ﬂﬁrtat Gateﬂb@w d be
provided Tor g healiR Brbitidig "SatehRts TecefihE® AhtCWans Aty il 284 ¥
‘downlink portion (satellite to earth) includirig a receiver located at
25 the user's residence. The subject matter of the present invention
is especially concemed with a downlink recewmg unit des1gned
for relatively easy use by the user.
The subject system is designed to employ two
satellites within a few degrees of each other 'in_ geosynchronous
30 earth-orbit stationed at an altiftude of 22,300 miles, approximately
over the state of Texas. With this arrangement, receivérs located
anywhere in the contiguous 48 states of the United States can
receive signals from both satellites on the same receiving antenna
dish without having to reposition the antenna dish. Each satellite
35 transmits its signals with a respective polarization. Selecting a
satellite for reception of its signals is accomplished at the
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15 broadcast television as a guide) we find that the solution provided
thereinis of little help) for the foll ow ng reasons. The channel nunber of
a given television station corresponds to a fixed band of frequencies. In
ot her words) channel 6 in the United States is regulated to occupy the,
range from 82-88 MHz. Most non 2 O technical consunmers have no
under st andi ng of the frequency allocations of the tel evision, broadcast
bands. Instead, they tune a desired channel by entering its channel nunber
into their receiver. Their receiver | programmed with the proper
information to performthe required tunlng to the desired channel 2 5 ~ by

generating r ey hi el c ds response
to the ent e%c?cﬁe %81% %ﬁgér@\r?an elrggf?%g Itlgi E&I{J‘gg ‘thht ?]iE'EmQ Pf)‘?% for,
manuf act ur epglarmmnl d Baeh ,atellite:ningludesnbixteer-transpoodess tfmansl ation

arr angengnt tﬂa'i\kﬁu@ﬁfgh sigladyitdl e reseivitey )an@éﬂﬁh mgﬁt&.@rtberahgbabf onshi p
bet ween cha er ‘and fre ency a@ formto a broadcast
st andar d. TE&@“FP%& f aCﬁ?eﬁWSQPQ ard ﬁlg‘e 8@”@&&;@ t0% SORECHr Badcast er s
because t heiplunalign<fi televigiaagehpnaels (esgs etini toy edghtechanneds, or nai nt enance
pur poses dU@ubﬁahhﬁllb%ﬁﬁﬁRih&hsl € 3[‘!5& Qda@élme sig hiﬂst '&?et{rﬁﬂﬁm&écﬁr
mal functiong, it ca @ esta(ﬁ gth
at 115 desi Ghatdp Brsc o) vw@cﬂaﬁ Qi pE8 oFomBrge ity vision,and
contrast0 aancillagy f dqusigoglsar rBeraserthef systems is sfapable of th:w:;gr abI e

because of tabenﬁhgcascﬁo %drﬂﬁe&eﬁ Odik| EHarﬁfel@“sBHé' teiegistgq el lite. In the
event that a tran s, that traﬂb(ﬁgn er is thereafter

der nm
i noper ati ve; ggl'saé'htqe \S Al dPE'y'é’ﬁ) dAPRATAIUS, W dF af#¥d 0 tune that
t ransponder understand vanch omsaﬁeedshmﬂévbsl provpded)rfom theuludenot receive a

usabl e signal. In sucfy 3 gkt ctolﬂeeﬂggﬂlvgﬁal g WR aﬁn@v@glpost the desired
teIeving %h grels satellite recelve anYlE é g(ﬁs(gorma
functio rpageash eiRYINgAAh & W ?’og‘f"aﬁ{ﬂ §nst,the i ““?'h BV

tel evision ithereinds ofelitiédwlpofon the following heasais dhie chaonels detection
aibure, ¢ havpaser, Bpﬁaaﬁén%”é‘"m” ofon SoHSporich %t*”f‘fe“vé""‘?"?zﬁé‘ﬁﬁﬁder
w11 'be’ foun (EASERAIY ¢ Haote WAty SHARIR 8 Bik HATh SHES ASnow

t ransponder rigulgtes to beconpyc the: rafge dreman82488 MHz. udMosts nopeei ver woul d

Lhen haxe | QeBiRiiar Bobuirth e Rife "ITTRIC ahdins SACHRY Chrbffiefts! T ed channel
20wthth§&{1ewtrans r supply

nmodul e fai l qcﬁt“’?’heoéé{‘]% 1etvé51°§egﬁqaé*°a§tr bae %ndi?%‘e y RS 3 ecei ve
pover from tdeairedodhimnelabycenteeing dtss whahpely nimiberc éntol mhch an event)

the sut oproggmpg ellllt f,ggegbyei@ ﬁp@é@ﬂ%ga wih w?llagf‘ause several new

t d { tr d
ar e noted adnHREA: tonPertoR, the WG AURDE, 35 e URHS PR o

al l ocat2fg thye genceating megru;ipropnatm&andxm;ﬂnnghamhetlmmg/br eover) as

noted above) a C X e t he

channel s ass@ﬂgﬁ%l? £l l%‘a‘ﬁ?%ﬁ’;'? hrea%g{ m%f e Ch%'g l‘&ut edlbg 0 anong
several sti ItREfUEL | JtulﬁgPQS(S d&anu ‘F‘ﬁ“ﬁ?&tmc%'bl t A e‘?ll#‘ﬁﬁ ant enna
will have acmﬂabelt-m-d’i'équa‘nctyhetrawélat/ibal arrsigemens, intot eabk receiver wll)

qui t | literg W SIORL ADAYEN SRR (oedduld IO TRIANGRAE) SotWeth RAkRnbeen
er and frequency band rust conform to a broadcast
standard. ,

This fixed-frequency standard is acceptable to the
broadcasters because their transmitting equipment is readily
accessible for maintenance purposes due to its location on the

35 ground. If the transmitter malfunctlons, it can be repaired and
the station can be back "on-the-air" at its designated frequency

e-air"



A television systemfor receiving a plurality of 5 digitally-encoded

tel evision prograns includes an integrated receiver decoder (IRD) having
circuitry for selecting a particular digital data transm ssion channel from
a plurality of digital data transm ssion channels containing a desired
digitally-encoded . television programin response to a control signal, at

| east one of 10 the data transm ssion channels al so including television
program schedul e data. The system al so i ncludes user-operable data entry
circuitry for entering data, and a conBroller for generating the
above-noted control signal in response to user-entered data. The controller
sel ects a viriad iy Eﬂ“."ferlbrﬁfwfbltuna-l i t yn ofontrast,ual fikEd-fﬁé‘tgwh@ s in
response to umeangemantefordal dateReN iyiﬁﬁd@iraﬁpm@hu&?io&g suaér%c to

reassi gnngnt i}lﬁc&sgibfilfiﬁf et ,one otf. sai d E 'ural 1ty © |&?et ge
transmission Channels ot 5§ Fhrting, Safsl &If")a 15 ¢k Aveat dhat adef i ni ng t he
rel ati onshi p HANsPBMCHr malfunasions, sthat prangpendert dsr eEpRGHeye ones of the
plurality of idopetativedaésseatialliy’ FoeeVesS! apsach di gital.
t ransni ssi on tﬁagnﬂﬁlt Q_ag ﬁdecgelg X givﬁi iézﬁeadcr?{?%qt%gﬁs %{E@gamﬂ fPex" ( PDDV)
of program gui dés, audi %{?ﬂ Lot rifcalyeca a Aesirgd ntelevisionutpregramyst em

provi des a cdﬁ%‘iléhéﬁgil'@@elamdaIltsgbt&alsignag.anlxzagdcﬁnaﬁcgvénq’a@%ﬁrggéig of

mul ti pl el Del ewilbiavePiéxdr jalir8i Uil i cin@l | in both 2 5 satellite
and terrestrial br oadc@ésit?{nésqe%%%geh@éagﬁPW% THE DRAW NG FI GURES 1
and 2 are illustrati Qn? cﬁateghf‘i/;f%%ﬂvef rIBA¥ nbe t P@grarmes: 4o sperfarmf nom a
transponder ifANGewr simitar wot thet lcemmor nautoprografidiing ffic@dn, lih ustration

of a programvghichea Sel ey i ce W t.h the I nvention. Fl GURE
4 is anill u%‘rgﬁ?r i o%éot?ﬁgledi}gﬁ%&y?{o%eq %? %gpo?ra@e?ab‘@o annefsi aad and

speci al progra gﬁi ECHOD Dl eacha At dt s tiiounde ¥ suchnacsystem is uzed! GURES 5a
and 5b até i [afgst 8 atransporafer pfailuremtHet failedt tHsPoAGer WAL HY RRGE Wi th the
invention. 5ahdGYRe® héti Lagr satellite,

trarsnitting/ ;,‘gg; ivi‘g h&lg‘% b‘?n%c?gpg?n? gJet %8“9 \)éé"ﬁf‘?'BH‘.g thaythe 7 s a

bl ock di agr am rif'HB“&?@”rs EEY emoygd: to B e Banspander obk gicigidam of a
portion of thasedRDontodi personnel). ofTHY GsB¥ES Bcder Wohld ?ﬁél?iliavglg%DETAl LED
DESCRI PTI ON f n ject system the 1nfornmatlon hecessary
to sel egfga %ré;e&aﬁt ?ﬁwgﬁéﬁg‘gﬁ’ g#ﬂ §8n8f§/f}°|'§<t8dﬂ§ﬁ flesifednchannek o each
recei ver” but ™ B?h'éz_:’ii trapspendesaddoweven inhthes zvent ithet & poeet i nual |y .
on each tranSgpplyemodiile fxilediini ole Watellite) sev&al | i t conpri ses
a set of dat madyneukeige o{)@§t%n{3rt§)‘g{ %ﬁedﬁﬁ%qééﬂ%ﬁ%ﬂeglgﬁ{&g

t el evi si on paﬁera title&s) therr start e iGF@se ansmitting ahannel
nunber to be’Of%pl §etich a8 eventydbe) auteprogmmming solwidmaedvémg Vi rt ual

;:_hannel ISQI ; oI aboves (T%?Halo_tz workr bmi ﬂ@gp e au%)&?oﬁhg&t N IS’% | I
i me- mul2§ pl eodd s J mite a particul ar transponder. In a
syst.em accor di.nsg to ?ﬁetsé@%r\élﬁea{lﬁvgmqr%,&igtu uspandepy, At pnetedoas une any

channel unti migsine ¢ in sﬁ“chaﬁt@se_prtbgrmneiga'r deill havecwo weay fafoallédRing

satel | ite) btheaweeeivedesipaski v thbirt {-@nééycﬁ’&}ﬁﬁlg]m | gvghaféseﬂ%%dchannel

is 2 5 |ocat §hvd Neg X ’ | ot
Wi thin t ﬁéadél'?%"% {‘?‘éé%”%?&fa#fs%ﬁé‘ S5 GABYCT Sk ©omtaht: channals. th chanme! s

al l ons al | ocBt4¢i%rassignadatoc e rfailedu tanspotderc mbo be/ diswibutadd. SPorts)
movi es, 3ibwsamohg s sewerhl Zs%il'l-fmﬁctiiéhihgr @')‘HQ#’ gfor naﬁgétvg ag,ﬁFi nactive
vi rtual Chan%%bﬁri gh&g bé t@ﬂ l’\l/i rtual cha n? s 3 . .slaf‘ueé 0 sporting
events on a Satuf a2y NF ?n‘g Ng¥ey ageessnin @l of ctheateleyisione apanselsand may
provi de enoldjit Ehedereiver wilp, quiteoliterally; nexakmive, wher 'ty fiRdi ggz@annel s.
Thus) the usehannels which have been moved. .




has the perception that he has many nore channels than) in. fact,' could
be supported simultaneously, by the ~ available bandw dth. 3 5 Anot her

wor ds) the concept of virtual channels allows tine nmultiplexing of the
system bandwi dth. Moyreover, it' allows a 6 television programrequiring
greater bandwi dth (such as a sporting event) to "borrow' bits froma second
tel evision program5 on the sane t ransponder whi ch does not require as
great a bandwi dth (such as a "talk show'). Thus) the avail able bandw dth of
a given transponder can be reall ocat e&) as needed) from one virtual channel
to another. Advantageously) the systemis totally flexible in that 10 any
program may be assigned) orWOHMAKOAN" RHEANNIENEIAN program gui de

transm ssi on tine, to @nuelé\nmp@yﬂem q61 Cf@éﬁvidg“% ﬂtalny npfa fashi on which

is conpl ar e t0,1 he user e.unchanged program
Lithe and vi SieAtOZRESAH ' Biedfion PrbefaiRe nfgTodky fan, iBeodtARy
transpondersrﬂc&wdxedsmdﬂed(mlﬁhdmmﬁ cirenitrye foreselectinigng pawicalathat it has

occurred, Dbydgifili 4thY traRSmNIEH aﬁﬁhhp%moa furﬁﬂ?y il aed l?ﬂélﬁaev' sion

progranms to unctr.onr ng tran onder s ofs, and by
transmtti ng{ gu??fétai‘l}“ghé t‘ké‘r" gﬂﬁ?&‘ikf‘"ﬁ? am gui de i s
preferably tt&lcreimqnt pdognam? if m]sponsamepmm@mmlvmghalt et leaktewnei ofh program

vi deo andp auglied dith prafdiflissfor eogﬁﬁh% Rfdd ngﬁﬂhﬁ%)teflé\ésﬁfﬁafmb& angVery 2
seconds. The (g}a rog r I'S hot °E @/ i used by the
recei ver i nmd ‘ﬁ“i?ﬁ”a‘f‘t er |§¥§t9"éc%||s9eﬂ‘ PRFSs USF eperprp n%a}?e? B ogr am
gui de) once cncmm}ecfprrmtmngt dangdand a controllgr X08 pemdratingt the r ecei ver)
and updat ed esér&ﬂg&,% 'dbntxfo‘?rmgﬁﬁmheré‘s h¥e 3Q WsOMbfftrededdial | OFhel the

mast er program oOWs | eous ,televislo ram sel ection
because the © @EQEEa?FKF%%I"eC‘WtB%Pd’S‘PB“ droma Rivg ‘ghéﬁp é’gl WItYal { he master
progr amlghti dehaveneds t im l:respbmartdedsaf—&memdsrdngal eactlh wiztundt claanmelevi si on

progran) 3 Obmg‘%néab%et W rearag mdiioRS o WEFISRGP 4bg piagalfged uhile

a new progra E)@l ef ore furt er te+evr Si ram

sel ections c issign chanpe, ’1309'&5) isign; B?ﬁﬂ@mcapabl e of

transnitti ngsthedileddataf dafingrgartbe rﬁmmmhi;grﬁfrmady ofnchaideleyisionber of 3 5

services) A ﬁ%%r'aﬁfs ks Ashe& Ffe Qﬁ{es gtryagfc&]ré}?@ Pedlia SUcCh as a
}gqt t

audi 0 s| on-s ot her dat a,

vi deo si
i ncl udi r%aexer@ﬂﬁwsé oR ¢ @Hsﬁﬁﬁg%r?‘bﬁ"@‘# BOWESS  Each
servi ce of eaclpavketizedn dlglmtlaimﬁmath;ﬂeb‘y (RDDmuef progiane guidemnent

ldentifier (Shifd CY(IEQS éufﬂ Ui an §@kn ! fife 8&@&8&%5:5&{:?%80&%1%0 byt es)

transmtted I n pa edet erm ned  anp
and each pacﬁemnrﬁl&m %nrl éesm&oprwmgforotrﬂwann A

rﬁpresent at i altiplen televisioh progranisr emrmgimlnf@ﬂm ugeﬂxlout rbmthranSpﬁnders is
shown i IGngg mthat data streamis shown in
FI GURE ?gl n &EE% atc}%’e%kﬁﬁi <£l@?(ég’sﬁ‘,ri%pr esents signal packets which
are conponents of a pl uralrty of drfferent tel evision prograns transmtted
by a given transponder. ERBESCRIPTION € HE\DRAWING subscripts
represent 15 conponents of a single teI evi si on program For exanple, packet
identified as V1) _Al and D1, represent vi deo) audi o) and data for program
1. In the upper | FRGUREShE and i2,grell p&%«t&@) of & typisgh dransmittedponent s of
a parti csrotar dat GtRsEm afrens o vwarsponaes inoaeédrdanceontthe the IlhvtEﬁtw@t
necessary to grou

i ndi cated by .t he 5&@@3‘9 %eﬁenﬁﬁ@?ﬁ%lpﬁfth @Jog{'arﬁhgﬁd? ri ngg{F (pﬁgleover)
there .is noiRetgfordancs \Fﬂhpt dnvegtipdcket s of- a string in any particul ar
order. FIGURE 4 is an illustration of segmentation of the master

program guide and special program guides in accordance with the
35 invention.




The string of packets shown in the |lower portion of FIGURE 1) represents
three tinme nultiplexed prograns) prograns 2 5 1) 2, and 3) plus packets
representing a program gui de (packets D4). It is inmportant to note that the
data of the program guide interrelates program conponents and virtua
channel s by virtue of the SCID. The respective packets are arranged to

i nclude a prefix and .a payload as shown in FIGURE 2. The prefix of. this 3
0 exanple includes two 8-bit bytes coqgrising five fields, four of which
are 1-..byte fields (P,BB,CF,CS)) and bne 12-bit field (SCI D). The Payl oad

portion contains th information to be received and processed. As
shown in FI GURE 2F éﬁ]?ﬁé«%n%ﬂ and ﬁgaeﬂfi"xﬂl“s@?é‘loﬂéle%f Pragmem dgtd ority fiel d
(P) a 1-bit- stmund-egynf i @cdrdBide. widtld thlei ¢hveritighi.cat es boundari es bet ween
significagt signa t ) ch -indi cates whet her or
not the ;a)glayl oad i ?Gb@ﬂg gﬁ‘r‘%I %l;?%k dlti'kﬁug 4f0€ %t% whi ch indi cates which
one of two ddeansmitting/geceiying ssysteme ageerding testhearipventioscr anbl ed 5

pay: oag Wr«'s}mdha 12 AGURE Pis Ehsldcﬁnaia Fith &f%ﬁdtﬁmpaﬁéeeive@qmtltﬁes tge .
payl oa ich may err ar its .app e.end o e
payl oad data. A nﬂ{‘l’ e% é‘nﬁ’@?ﬁdg‘ag%%/ @sp%f?ﬁeﬁ]gbedlgg TN att ed as
defi ned abovamnitpfl FIG Sgﬁ1@dda7.slped¢thilc SCI D, such 10 as) 0000 0000 0001.
A mast erjprogram gui de conprises four sequential blocks of data)

desi gnat ed) SEGMV APGD@EE%P%E 'hs‘(urj S ﬁ%&m . Pl Swhseg, to
be descri bed below. A roan des tel evision
schedul es for' the next Imwthehsubject bﬂ)tStfmiy thacinfoomgtihndoeesssatyx ta 5 f qur,

_Sl X, or ei ghtsetsws ﬁnQélegls@&ttﬁl% rémZ g Qott ﬁQeHWrde rahlmédtiggo t o store
|t|ntherec K o t.ne,nmas er ram UId there is al so
provi ded one %F n{ﬁ’cglgeﬁe “E\Ilspm}bf’%\ﬁfgﬁ?ﬂg ggé;)ﬁogbﬁ Si ?ﬁﬁgtﬁddl ti onal

data) suth asontimualyaopl ejch eiranspondar.pr d‘dleartels&iseMImgtun selectionhl owi ng
ei ght 2 0 hoypforntdtidn Ic%m;sﬂmsnassar of 41§ mé»dﬁ aslh 'Niié%éﬁflirb farf€cessary
for sel ectlngtt,5 rmip ele % ga‘ t he sp g es contain

i nforation ab® 8? JrHRB. P%E%I“‘Gﬁ dBEIT 38T ounl oaded
fromthe sat eind medaumwedednemdl a:rhanndt nuatbeirntod ben displayed daetheo t heir
spec al progracroate, iRfdrhidida .A*%‘P?“ g0 virthaP cRanhefs ‘m“‘?ﬁi’%'ﬁ*&%? S or
port i onsB cﬁ?‘b‘gﬂﬁ“ﬁ%a t‘ﬁ ﬁnp?ﬂ R "hs'i‘& %ﬂfﬁf‘t‘&f Pkfdyefihg Bh number
of segnents doanamigtedy bwha ppdicular gransponder:h' Is eqnsysternaaccarding googr am

i nformation fee suSH]SctO'ithﬁ)d”ftt iéahoﬁf‘;%k@ﬂhé Whﬁbe rﬁggshﬁmp gntfl 100 to

I I
cegrents,  andit HER SPestss RGetalh Bdnoin, ekoRg Gooy thel el - °

operators at hqc@usat el mmm iliteratlyndees oic knope ovkeére gany echanget ris
e E?ESM%E%%‘%SW“%""@W Bty ond, positon; (s, S8 B By 2‘3 chow
program dat a Wit m:tt f edatds s%"ﬁ%ms&SJ%,Qﬂ ‘E%SPPW?% t TP SSRNESPH P s?’é‘t‘ Not e
that the , Seghannels allows allocation of virtual channel numbers by category,
such as, sports, movies, news. This realization, in turn, allows for
- . active and inactive virtual channels. That is, ten virtual channels
30 assigned to sporting events on a Saturday afternoon, may be
inactivated after the games and may provide enough bandwidth
to support, for example, twenty movie channels, Thus, the ‘user
has the perception that he has many more channels than, in. fact,’
could ‘be supported simultaneously, by the available bandwidth.
35 Another words, the concept of virtual channels allows time- |
multiplexing of the system bandwidth. Moreover, it allows a




5 Map (SEGV) bl ock of the master program gui de contains information about
the partitioning of the channel space into segnents, and the nunber of
segnents. The Additional program Guide Data (APG) bl ock contains a program
gui de map whi ch indi cates which special program guide segnents are active,
and 10 their location (i.e.) the particular transponder carrying the
segnent), as well as the SCIDs of the respective segnents. The APGD bl ock
contains programinformation relati ng?to ratings and theme of a particular
tel evision program The APGD al so includes a program gui de map associ ati ng

speci al gui Ewiddy sagd types. The
mast er qui dgagﬁ eve?lsog\ghecr aﬁugﬁ%eﬁu@?a?n i%tﬂ W‘fq sgrw ce Segnent
dap (CSSM Epeetkn&rrdeat rtegrlaeﬁrpwf oP%t em §eg SlSVISPR\PTOZIHBK .  The
CSSM desSri loms tvé rdausd tedrspoatier (whigh) doss fnostwqgmenhs)rgmwon as to

channel namg,, aw‘?dﬁxa'(éu#ﬁta e&ﬁaﬁ{‘%ﬂ&@)" ”“'ﬁ\%&) R0 ﬂﬁie "Iﬁ'n?th igfie 1 n .the

correspondi ng segnent E‘;ﬁ% 't nke program
i nf or mat i on GfuBhBYEN {rapsponder,ean theng t8d, oRY negedg frandoRGt egor y)
t hat are on visalal whannel whawetherdescri bed |n t he correspondi ng Channel to
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11 packet does not match the SCID of the desired tel evision program as
listed in the program guide) then that data packet is discarded. 5 A brief
description of system hardware, suitable for inplenmenting the
above-descri bed invention) now follows. In FIGURE 6, a transmtter 601
processes a data signal froma source 614 (e.g.) a television signa

source) and transmts it to a satellite 613 which receives and rebroadcasts
the signal to a receiver 612. 10 Tranzﬁ1tter 601 i ncl udes an encoder 602) a
nodul at or/forward error corrector (FEC) 603, and an uplink unit 604.

o edet er m neIer SRy 3“‘2‘@?}%'?@08%%@@‘%@?@{%%?%%? 8,3 ot andard
devel oped byapprepmiatei meceiver. ur Bagh prervicer ofieash pregram st islentifiednal
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associ at ed sto

Ltal ,stora L um ngoded signal from
unit 602 is p 4 eﬁsﬂeﬁt%dﬁ?‘g'ﬂ%ers/ Y AR sgmlggﬁor‘ Cchtk(?&ﬁc?? (FEC) 603) which
encodes t he lmegnmlrmlmtm mnountscmfr data(e.g. ddﬁﬁ) bg(m)de eeacdr \paekese Shi ft
Key 2 0 (QP ul.at . gn carrier. Both
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603. Uplink unit 604 t A FEPrescaty r Y 3 sWesmelrom ong afo
satel |i i) 61 the wanspordessids astiown lin BI(@URIE t1o and? aStypitaic packegefrgnaphi c

t | Ht t &g d
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613 3 0 trangghioriedf" &g&@@lmt 166 Bl AR q%%aﬁp%‘%pfés%} of a
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so-cal | d se?QmBB"?@éePf/ear S tngle  television, program. acgoﬂeﬁﬁaﬂﬁ’ 8i tm&k@d atop a

t el evi si on riieatified) as REGei Aprandl Pi, rnlpmehmt avideop dudit, cand-alat@rfor Er r or

Correction B?QA'E‘EC)I dqﬁoﬂ@ Zr t“q1 c@gmflh&# Hﬁ ﬁcﬂ@ﬁl tp‘gd to decode the

error correc ata) a m cr rocessor operates. 12
i nteractivel EFSRP?HV@e‘FﬁiBBPEG%‘tS/ pEca  pagti pIpgram ¢ axgn SheMn (EEPuPeds t o

transport thmgetlmal H@wene@mrmpnbamcdmoﬁab pidup CottponehtsH0p #lependi ng

on the I nf nsport
ani t 60 Qﬁfvt*é%ﬂ%'“ fﬁé?ﬂﬁ lpgesfier, B indiclied| BFOHICRE Blupdéd o

header of eaHh he.dr Pooﬁéb%rm |tMomnerngher9et80aer§eqmrqmm 509 decode
t he signal apthceetmvpaeldaedof rarsa%ﬁ;:éndahy)paﬁlcumdorm NTSC Encoder 610

encodes_the _10 decode gsjtaghétgf Eh(?\yh ﬂnb fl8{vei" lJﬁ sbgnal

processing c uits |n ndard ons rer eV|s celrver 611.
FIGURE 7 is Ei@m b zIeP’éPﬁPQWo\M\WG firae m: B¥°&fh@8+ FISORERMBS v er

E%lgtcﬁmol(??ﬁ! lrjldurm ad Duplien r7aehét3n rdsagbzigw fofr an?'r@uaa aakbts?etsuﬁl ]
various tel eV| Rgégdmiﬂ"ﬁ éb i&% thaJ %gg%ﬁm% P@%‘j‘m %ﬁl&éont roll e?
706, whi ch austsrr@bﬁps oProgmam i ¢ammpoaerts Badwwintuahchapneksn dya \tléuuephone
network via aftieeSTUDE IFHEE Fesped nvbe?mefs h?@drfﬂﬁg%ﬁdt@mlélﬁﬂe%a an IR
link 725 and bt ¥ead & Fay 1B 30%mdvit i FIOORE" 5°SThe préhid 8F elEC
30 example includes two 8-bit bytes comprising five fields, four of
which are 1-byte fields (P,BB.CF,CS). and one 12-bit field (SCID).
The Payload portion contains the actual information to be received
and processed. As shown in FIGURE 2, an exemplary prefix
includes a 1-bit priority field (P); a 1-bit boundary field (BB),
35 which indicates boundaries between significant signal changes; a
1-bit field (CF), which indicates whether or not the payload is



20 decoder 723) a video encoder 721, and an RF nodul ator 722, and finally)
between the IRD unit and a user via a smart card .interface and transport

| C 708. Referring nowto FIGURE 8, denvodul ator/FEC unit 807 acquires)
denodul at es) and decodes the data signal which is 2 5 received from antenna
di sh 805. This unit includes a tuner 834) a Quaternary Phase Shift Key
(QPSK) denodul ator 835, a . Viterbi convolutional decoder 836) a

de-interl eaver 837) and a ReedSoIonlaﬁ (RS) decoder 838) all of

conventional design, arranged as sho Tuner 834 receives an input
signal from antenna di sh 805. Based uga? a user's channel selection, a

control uni tsceumbled; & )l-hitnfigldo (e Shewhish indicatssawhichyeagcof $Wgnal to tuner
834. This sidysetamiblicg’ kdysnﬁr t838etuxcﬁuw desctambiRpar s¢¥aniled channel and to

downconvert o the 3 5 tuning
frequenc§ sﬂ%#i?‘{cgeﬁéd/ l? uﬂgaé%‘g ?ﬁgﬁﬁ#%ng% 8?e@'§o$§°l&23 806 " An
out put si gnaOTRPIISAS: mh@rpaarzloa whichi may tiaclodekemrofverdeatharitysbits 5 QPSK
denodul at or dpffended ke ené (b[(dsyjilchfd) mcjvvum), t he tuned channel) _
O Lo o e AL o AN koAl o2 e
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received si gpedgrah @RRIesd€SP@) eontainingt additional datam sschuraisi f885 is '
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Di ego (?f oﬁﬂ'i’é ( ) mastqse g 9@% &gegnfgrmavppepgqesg orithmto
decode and tﬁorccscieeungbcunent aekevision hprajrand,| ande dhei spesialf goidesni t 835.
oper at 1 on to TRl RLUAAIEE et R, SO ool %”C“SB&‘?&LE el y
decode the d& ﬁl%’teeg%'ﬂﬂﬂ%‘ﬁm A?‘f‘ef g&'gtfe @5 Ni é‘é‘ afte Aot
corrects t herataimoduinatmeainaocyt dusltgnﬂ!en iargecmmdeASCﬁtowmﬂgrEllGUREséppl i ed
Lo 2 ded ol ebofi(Re fdster B rc%a &P & BER Ohprid C gRid laf) Of | he
data signal to Its orlgl na an grns non.3 5 hlocks (RS
bl ocke) 1 n BERHHGNEA-utly BnpIUTEUEY @E:HETHRAIS, OF-FOTHARS (GUBOYcto. 13)
de-i gt erl eav;g;lﬂ?’&ﬁ irndéxes'nspgh ladl(&titl;:gt the/rmxrvmt&gnumbérméfseegMng?/ tEe
encoder at t RO §ectal |Gl deRRidRYcRY fidigalRS bl oc
synchroni zat § oﬁh‘%& or %n%r or gr\tlxgi v1 tua ch%nnels which range from
30 100 to 999. FIGURE 4 shows only an exemplary allocation of

virtual channels to ségments, and other groupings can be made at

the discretion of the operators at the satellite uplink center. Each

special guide segment includes two sequential blocks of data,

CSSM1 . . . CSSMnseg, and PISM1 . . . PISMnseg, also to be

35 described below.




5 supplied to a Reed-Sol onon (RS) decoder 838. RS decoder 838 decodes the

RS bl ocks and corrects byte errors within a bl ock. A decoded signal from

Viterbi decoder 836 is provided to RS decoder 838 via de-interleaver 837.

| f decoder 36 uses the proper error correction decode rate to decode 10 the

data signal, de-interleaver 837 and Reed- Sol onon decoder 838 will operate

normal ly. Thus) a digital nmufti-channel transm ssion system has been

di scl osed and descri bed which allocates tel evision prograns to transponders
and to time-multiplexed slots in thg data stream 15 of a given

transponder in a way which is conpletely transparent to the user, who

Iy funes, o desl FGURBE! SyOOISMIERY, Biomehedhiadugalisd wal channel.
of this syst®nh FLOIERk sgkejhgem(%gg}sgns PRy ﬂé“?fﬁst ﬁgtgngwépé‘@ E.E.&EIP.%?I gui des
which 2 6 r Mape (SEGMpdidek cnfnahmehastanqbrqngmgt guidmtcanpmss ti ons in the

transponder m&ﬁn 6&8&36& e t %Hﬂg‘ aﬁnel FéccCLlﬁ‘WS 51 A
teIeV|S|on S ste or re V|n ur |gr coded tel evision
progr amns, frg ange éPSWﬁ“é paFhg d e

transni ssi onGmIidm@dtaf(rmPrGD)pbluckl conaids di otgaaimdgmﬂet mpswhksh on channel s

cont ai ni ng al v 4 Pr ogr ams
in response 0 ??%%ﬁ? gﬁ‘ %ﬁ)eéﬁﬁl pxq*ng:.{n gul'%eﬁerk‘égﬁfe%é ?‘rga%&h?élansm ssion
channel 4 Qi stheindpoation (ies. e\ﬂ\§| partinulen dranspraden cageting the user- operabl e
data entry rrwgiﬁe:it@, asnielli &g thatSCIRO B 1 thle f&peam)lsegmdntso Sktied sel ecting

dt |
Feaponse t o ATSP, bt Bafllht preRA IribnHEHSA Neldng Ao gﬁir&segbeﬁ'gg? "
virtual chanthems ofna spasticulari television pregranshafhel APGD alsmdneledes sai d

user - ent er eda dpfcramA uidé rindp! asﬁaﬁm‘tﬁi efial spbideCiedrieriteagdaihgnent to a

di ffererit 2 p fige ﬁ‘%l d l?urﬂwfsal é’*‘%l gital data transm ssion
u

channel s, sald I Si_on p 0g ata def.i ni r}gfthe rel ati onship
of each of said tel ew'gh%nmﬂﬁtégr&‘ﬁéet 6“¢ ONSEY t SRESia)n gyider cantain A ural ity of
di gi tal dat aChaanelnic Sepvicehfogment Map CSSMheblock antdsa @rogyaimem of claim

oo ot BBl SR RA0 o PP R PR CSERL BRI

virtual chankitualaehannals Leeg., thy a&nngatqum@mnd@ac&q QBMWA)H%PRE: wher ei n

the tramsfn sealdnletfersinehammsldnudibercandenipe) whiclc aredint the deacti vat ed

virtual changglrelsoddify' Sthat. { Orde TRSM Biokk &rifliné' fibKEs 1HREWE' -
program information such as, title, start time, duration, rating, and
category, that are on each virtual channel described in the
corresponding Channel to Service Segment Map (CSSM).

25 Relevant portions of the data structures shown in
FIGURES 3, 4, 5a and 5b will be referred to in the following
description of the program selection process. That is, many
portions of the data structures shown in FIGURES 5a and 5b
concern functions other than virtual .channel selection, such as

30 purchase information, and will not be discussed. Referring to
FIGURE 3, a user selects a television program for viewing, by
moving a cursor (via operation of remote control up, down, right,
and left, direction control keys, not shown) to a block of the
program guide screen display which contains the name of the

35 desired program. When a SELECT key of the remote control is




| b 4. The television systemof claim1 wherein, television signals of each
of said television prograns is transmtted in 5 conpressed form and said
tel evi si on system i ncludes neans for deconpressing signals of said

tel evision prograns for display. 5. The television systemof claim4
further conprising) on-screen graphics generation neans for generating a 10
matri x of broadcast tinmes and virtual channels corresponding to a schedul e
of said television prograns in response to said television program schedul e
data. 6. The systemof claim5 wherelf, a user selects one of 1 5 said
virtual channels from said displayed tel evision schedule matrix and in
response saiptessed;, rthel eurrsmt acand ay cpnsnmpoofdthg cargprt & estaluated aosni ssi on

channel for d&;&ot‘h%apf lﬂ@ltﬂdavi) 895}“ afRfo ﬁ.ngt én, A tel evision

system fQr receivi ng 1y enco si on prograns,
conpri si ?lg neans for F %Y"P é g&ét“a"‘&ﬁaﬁh?é’ ’ldr\er'BE se to a
control si gr;a'logra/d'u gbld@arandclpematlqiregmmngmldesragrebdlakibdcatted to one or

nore transm %lméme ining a

desi red one % |d §Jma% S'PP% encodeeyt Gﬁf’gﬁ oF 2 M ﬁ s’gast one of
sai d transm ¥ onTha ﬁW&F's vistaal channgd; e!se9 BPB%}Fﬁn?%éh%dul e data;
user - oper abl first a¢tmnasl rof s&gar(e)foEaantsegmegtWannsocﬂtambl ndns coupled to

sai d Sehept [ SoePRal nitbihations e o bl nBiat HEViRudad cliRIQL N0 S d

control In_re entere d sai_d control
means sel ectUH@“adftfa‘ﬂ&gcﬂ@nrYé‘Itu?lnch aaned nawmber fxom thee X éderYed data, each
dat a channelcursongposithome cinformation, chatviemal chandel frimbér dneusetl sai d

plurality of Sle0 S 0 schedul e
dat-a defi ni ﬁig‘ﬂnﬁ‘% @‘ @F‘Zﬁ‘ﬁoﬁg Qﬁoﬁfegﬁe}]%#ﬁ gﬁ% t"q{keg{ns%g'?l&pr ogranms to
respective thepi magien PrOgram, @}“‘& oF #$peeidl dirogrmnepide) stog. A

tel evi sildh stestieve fthe speeific rhaanpl Unfornigtiod shd)i prelgkamencoded tel evi sion

programs (ragg ﬁ?xﬁ&&&\ Cg@&*{‘&%llﬁe%goéﬂk%g&f ﬂﬂ%n‘h%nﬁ{lp{]ﬂ) kt'ewrc@f i, data

transm ssi on_channe ets

cor r espondi ri#et &S §%£Qha@apbrt00ﬁwm Sygmea ap) arew Eiixsﬁ lensdy & from a
plurality ofsévefitden Pgetdsehnd cedrtaindeuch rigerh® €1 thephinndkt tof SCIDs in

digitally-engodofLdiehty' 5! WMafy WHa?Wadd), "this Pithel Cerdnspdier! (a2

20 Xpndr) the channel number and short name (i.e., typically four
characters), and a pointer into the linked program information. In
order to access any specific Channel Information (CI) it is only
required to repeatedly add seventeen to a base value. Program
information includes the start day and time of the program, the

25 number of thirty minute slots it occupies, the theme category (i.e.,
drama, sports, comedy), and parental rating.

Once the channel transponder carrying a desired
television program is tuned, the data packets containing the audio
and video information for that program can be selected from the

30 data stream received from the transponder by examining the data
packets for the proper SCID (Service Compoxient Identifier) 12 bit
code. If the SCID of the currently received data packet matches
the SCID of the desired television program as listed in the
program guide, then the data packet is routed to the proper data

35 processing sections of the receiver. If the SCID of a particular




said particular digitally-encoded tel evision programbeing 1 5 subject to
allocation to any of said data transm ssion channels, each of said data
transm ssion' channels containing at |east one digitally-encoded television
program and tel evision program schedul e data; user-operable data entry
means for entering data; and 2 0 control nmeans coupled to said selecting
nmeans and to said data entry neans for generating said control signal in
response to said user-entered data; said control nmeans selecting a
digitally-encoded tel evision programlih response to said user-entered data)
said television 2 5 program schedul e data defining 'the relationship of
each of sai dpakclg:ttdbdts)/mmwdmdl the SCH) oof phogiesiredt elevisipac programes of
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sgl dt p?rtlculeas w(;m &‘eb&nﬁ?cmqebﬁéﬂéh%soﬂlé sBEr fynaArecdidentdif.ed by an
raentitli CO

f cl wh d d k
cor respohl nd TSt sy Aachigess Bh ool o0R o BodHaRBrPRE i e by
a second i denmdrlcxmreajnr dFEE) 603.Ap0d . anu.uplinkounitR60d. . EncodernG02A8;

AL APH L Ay f@"én@%@@ %ifnals_from source 614 acco dm
ﬁ;i :3;] Cf:le] Cg&f%‘]‘@ afl?ﬂg}'{fﬁ]segfcasaﬁgl g:] C%Fc@ s i e tlol:afa] cajcajc

(u) 11} 99AAYAstiday | ddvelopdd Ib}glhvd sM{niriltﬂg\ICHcture Expert Group of the

PTPXPJQ ps 1y ;‘f} @tﬁfﬂ CS%JL kﬁ% ] ?axUl Sod & eprdsentdita ol cal call
ca) ca] ca]ca]calcalcalca]calc C

J QN QRS Soelaed i IPqPLRR 98 19} | RaragRy) ca ca) cau
] ca] ca] ca] camediond. ca,]\na]ana:}dﬁ] szﬂmhdjrom] uaitcéOI]! cis] sujpdiddc ab)] ca] ca] ca] cal] ¢

a] ca] ca] ca modulato rward Error Correc C) 60 1ch en odes
Kkmmmr rrsstuvxTz éim 8?'8 g‘&i‘iﬁ?cé}“@ fﬁ-‘% ; ,31" Z
cal cal cai ga] (@PSI&) modulate]s the encoded signal onto a carner
convolutional and Reed-Solomon (RS) block coding are performed
in block 603.-
Uplink unit 604 transmits the compressed and
encoded signal to satellite 613, which broadcasts the signal to a
25 selected geographic reception area. In this embodiment, satellite
613 operates in two modes, which trade off channel capacity for
transmission power, or transmission ‘power for channel capacity.
In the first mode, satellite 613 illustratively transmits sixteen
channels at 120 watts each. In the second mode, satellite 613
30 transmits eight channels at 240 watts each. :
The signal from satellite 613 is received by an antenna
dish 605 coupled to an input of a so-called set-top receiver 612
(i.e., an interface device situated atop a television receiver).
Receiver 612 includes a demodulator/Forward Error Correction
35 (FEC) decoder 607 to demodulate the signal and to decode the
error correction data, a microprocessor 606, which operates .
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interactively with demodulator/FEC unit 607, and a transport' unit
608 to transport the signal to an appropriate decoder within unit
5 609 depending on the content of the signal, i.e., audio or video
information. Transport unit 608 receives corrected data packets
from unit 607 and checks the header of each packet to determine
its routing. Decoders in unit 609 decode the signal and remove
added transport data, if used. An NTSC Encoder 610 encodes the
10 decoded signal to a format suitable for use by signal processing
circuits in a standard NTSC consumer television receiver 611.
FIGURE 7 is a block diagram showing the components
of the IRD receiver system including the outdoor antenna dish
unit 7-5. The IRD includes a block 707 including a tuner 734 and
15 a demodulator unit 735 for tuning various television signals. The
IRD is under control of a microcontroller 706, which also controls
the interfaces between the IRD and a telephone network via a
telephone modem 734, between the IRD and a user via an IR link
725 and between the IRD and a television receiver via an MPEG
20 decoder 723, a video encoder 721, and an RF modulator 722, and
finally, between the IRD unit and a user via a smart card .interface
and transport IC 708.
Referring now to FIGURE 8, demodulator/FEC unit 807
acquires, demodulates, and decodes the data signal which is
25 received from antenna dish 805. This unit includes a tuner 834, a
Quaternary Phase Shift Key (QPSK) demodulator 835, a. Viterbi
convolutional decoder 836, a de-interleaver 837, and a Reed-
Solomon (RS) decoder 838, all of conventional ‘design, arranged as
shown.
30 | ~ Tuner 834 receives an input signal from antenna dish
805. Based upon a user's channel selection, a control unit 806 (i.e.,
a microprocessor) sends a frequency signal to tuner 834. This
signal cause tuner 834 to tune to the appropriate channel and to
downconvert the received signal in frequency in response to the
35 tuning frequency signal sent to tuner 834 from microprocessor
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5 QPSK demodulator 835 locks onto (synchronizes with)
the tuned channel, demodulates the modulated data signal , and
generates a signal indicative of the quality of the demodulated
signal. Demodulator 835 demodulates the modulated input data
signal regardless of the error correction code rate of the received
10 data signal. Phase-locked loop circuitry in demodulator 835
synchronizes the operation of demodulator 835 with the input
signal using well-known techniques. Demodulator 835 generates
a Demodulator Lock output control signal that indicates whether
or not demodulator 835 is synchronized with the input signal, and
15 supplies this signal to a storage register in microprocessor 806.
an output demodulated data signal from unit 835 is provided to
Viterbi decoder 836. Demodulator 835 also generates an output
Signal Quality signal, which is indicative of the quality of the
signal received from the satellite transmission, and is related to
20 the signal-to-noise ratio of the received signal. Various sources of
noise, as well as rain fade, may impair the quality of a received
signal. A QPSK demodulator suitable for use as unit 835 is
commercially available from Hughes Network Systems of
Germantown, Maryland (integrated circuit type No. 1016212), and
25 from Comstream Corp.,. San Diego California (No. CD2000).
. Decoder 836 uses a Viterbi algorithm to decode and to
correct bit errors in the demodulated signal from unit 835.
Decoder 836 includes internal networks, as known, to synchronize
its operation to the incoming demodulated signal in order to .
30 effectively decode the ‘demodulated signal. -
After decoder 836 decodes and error corrects the
demodulated data signal, the decoded data signal is supplied to a
de-interleaver 837. De-interleaver 837 restores the ordering of
the data signal to its original sequence, and forms Reed-Solomon
35 blocks (RS blocks), in accordance with known techniques. For this
purpose de-interleaver 837 relies upon an 8-bit sync word
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836 is provided to RS decoder 838 via de-interleaver 837. If
decoder 36 uses the proper error correction decode rate to decode
10 the data signal, de-interleaver 837 and Reed-Solomon decoder
838 will operate normally.
Thus, a digital multi-channel transmission system has
been disclosed and described which allocates television programs
to transponders.and to time-multiplexed slots in the data stream
15 of a given transponder in a way which is completely transparent
to the user, who simply tunes a desired television program by
selecting a virtual channel. It has been further explained above,
that the key to the smooth operation of this system is the
transmission of the master and special channel guides which
20 relate transponder channels and program data positions in the
transponder data stream to virtual channel numbers.
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CLAIMS

5 1. A television system for receiving a plurality of
digitally-encoded television programs, comprising:
means for selecting a particular digital data transmission
channel from a plurality of digital data transmission channels
containing a desired one of said digitally-encoded television
10 programs in response to a control signal, at least one of said data
transmission channels also including television program schedule
data; ' \
user-operable data entry means for entering data;
control means coupled to said selecting means and to said
15 data entry means for generating said control signal in response to
said user-entered data; and
said control means selecting a virtual channel from a
plurality of virtual channels in response to said user-entered data,
each virtual channel being subject to reassignment to a different
20 one of said a plurality of digital data transmission channels, said
television program schedule data defining the relationship of each

of said television programs to respective ones of said plurality of
digital data transmission channels.

25 2- The television system of claim 1 wherein, said
virtual channels bear numbers allocated according to program
content.

3. The television system of claim 2 wherein, said
30 virtual channels are subject to activation and deactivation, and
wherein the transmission channel bandwidth currently allocated
to a deactivated virtual channel is reallocated to a newly activated
virtual channel.
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5. The television system of claim 4 further
comprising, on-screen graphics generation means for generating a
10 matrix of broadcast times and virtual channels corresponding to a
schedule of said television programs in response to said television
program schedule data.

6. The system of claim 5 wherein, a user selects one of
15 said virtual channels from said displayed television schedule
matrix and in response said controller selects a corresponding
digital data transmission channel for reception of said television
program, *

20 7. A television system for receiving a plurality of
digitally-encoded television programs, comprising:
means for selecting a particular data channel in response to
a control signal, which particular data channel may be allocated to
one or more transmission channels, each of said data channels
25 containing a desired one of said digitally-encoded television
programs, at least one of said transmission channels also including
television program schedule data;
user-operable data entry means for entering data;
control means coupled to said selecting means and to said
30 data entry means for generating said control signal in response to
said user-entered data; and
said control means selecting a data channel in response to
said user-entered data, each data channel being subject to
reallocation to a different one of said plurality of transmission
35 channels, said television program schedule data defining the
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of said plurality of transmission channels.

5
8. A television system for receiving a plurality of
digitally-encoded television programs transmitted in packetized
form via one of a plurality of a data transmission channels,
comprising:
10 means for selecting data packets corresponding to a

particular digitally-encoded television program from a plurality of -
data packets corresponding to said plurality of digitally-encoded
television programs in response to a control signal;
said particular digitally-encoded television program being
15 subject to allocation to any of said data transmission channels,
each of said data transmission channels containing at least one
digitally-encoded television program and television program
schedule data;
user-operable data entry means for entering data; and
20 control means coupled to said selecting means and to said
data entry means for generating said control signal in respornse to
said user-entered data;
said control means selecting a digitally-encoded television
program in response to said user-entered data, said television
25 program schedule data defining the relationship of each of said
digitally-encoded television programs to respective ones of said
plurality of data transmission channels.

9. The system of claim 8 wherein, a user selects one of
30 said television program title from a displayed television schedule
matrix and in response said controller selects a corresponding
data transmission channel for reception of said television program
and selects for processing only those data packets corresponding

to said particular digitally-encoded television program.
35 '
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corresponding to said particular digitally-encoded television
S program are identified by an identification code.

11. The system of claim 10 wherein, said data packets
corresponding ' to said particular television schedule data are
identified by a second identification code,



