SYSTEMS AND METHODS FOR | NTERRUPTED PROGRAM RECORDI NG BACKGROUND

[ 0001] Medi a devices receive programming froma nedia provider, and based
upon a viweeniei2zegbecti on of a program of interest, streamush@osediect ed
program of interest to a display which presents the sel ected program of
interest to the viewer. An exenplary nedia device is a set top box (STB)
that receives progranm ng froma cable system nedia provider or a satellite
system nmedi a provider. The nedia device may include its own display or be
coupl ed to agySYEMNANDIMENHYDS FORINIERRULTED FROGRANWRECORBINGhE Vi ewer
may select a novie of interest by inputting appropriate instructions to
their STB. The novie is then presented on the viewer's TV. [ 0002]
Some nedi a devices include a recording functionality. For exanple, a STB
may include an internal digital vi de¢kKGBOENMer (DVR) which, based upon the
viewer's instructjions, records selected prograns of interest when they are
avail abl e at thd0@HB Myl deicst acriye Wra@e&%ﬁmwe@ﬁ@w Shefng lgasefp
concurrentl i, ew - f i S eir -

" ndependent 1 e g 8L PEL By b ERFS A AN El kel roclin FE¥rester 1 s

away or Whi& dipaylie¥epredcisWad CdicRd proddidh Leitst RS @8N RWer. Ad&kmpRel) a
devi ces may be coupled to other nenory nedia and record sel ected prograns

of i nter estmédia devdor danea tup bbx i $IEB vihemerdigesi programaiingofism Exaiphyesenof such
ot her recordabl e nedia include digital video disks (DVDs), video cassette
recorders (W proviggy oot Rellitoyiystai| racdea piovidal The mndip etk anay| inclydanss

i nstances, the nedia recording device is exterpal tao the i a, devjce.
100037 Ree ot AGPBY o6 EEFOBIP AT e dBpRH <D & adrPyMBA0EY " dHon Phe
schedul ed stigld: by RIBYInbIE o GREA G dufitheldp R pRlte WU ARIIARLPETENL o1 est.

Thus, the medi a Ice nonitors real "tine e sc start tinme of

t he progranTifmivid BiRstpreshii@nod e vieebeduled start tinme arrives, the nedia
devi ce selects the programof interest fromthe avail abl e programm ng and

begi ns recordi ng00Rdr Seranmidey devines STBIdeeyrebormdmp fhnmiendlits élof ckanplecei ve t he
channel that is providing Ihﬁwfrogran1of interest. Then, the STB starts the
recordi ng o3 Heavpishamnonteru ¢iael videgisersder VR phishebaschripeniiis t hat

t he. pT ogr an\]fig\Ilerisr}%s%'ruet% si r%coar‘&st s%ﬁel !eX For ?a%lesnt Efr(lj[ rosg.v;[lh%gtthec g?‘en Q%{Ia ti)a'c?tet\lge on
avai | abl e program sc edh1|ng | WS atIen REEEF i'ng" ends 8h*The "Sthedul ed
end time arg§iyefhe recording may occur while the viewer is concurrently viewing the program of

interest on their TV, or may independently record the selected program of interest while

the viewer is away or while the viewer is watching a different program. Other media

devices may be coupled to other memory media and record selected programs of interest

in accordance with the viewer’s instructions. Examples of such other recordable media

include digital video disks (DVDs), video cassette recorders (VCRs), and other suitable

external memory media. In some instances, the media recording device is external to the

media device.

[0003] Recording of a program of interest is typically based upon the scheduled
start time and the scheduled end time of the program of interest. Thus, the media device
monitors real time with the scheduled start time of the program of interest. When the
scheduled start time arrives, the media device selects the program of interest from the

available programming and begins recording. For example, the STB may first tune itself

to receive the channel that is providing the program of interest. Then, the STB starts the
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[ 0004] However, there are many situations where the nedia device will not
record the entirety of the programof interest. For exanple, the program of
i nt er est wayoe2e43gporti ng event that does not finish arcCrhms2&olesias ed end
time due to one or nore overtine periods. Here, the nedia device would end
the recording of the sporting event at the scheduled end tine, and
therefore fail to record the overtine periods. Sone nedi a devices attenpt
to address such issues by extending the recording beyond the schedul ed end
time by sonecpdiegef ihaegaambohinteodst. HoweverHbiseredess firbsanes ihat tho pgigeananf ee t hat
sufficient time extensions to the recording will be made so that all of the
sporting evigigtesi & peseadly dquepented,opHbst chiapndl hasedpey pyanlgblensograra ghedahing v, or

ends at the schedul acity of. the recording nedia is
hnecossan PP Be e Sttt SRDaT the B tor i 0 L 0o0b]
As anot her exagg t'ilﬁml%é}g'ih%i-’@ oh ﬂléhé/ﬁ&&%ﬁodm%eﬁ’@tﬂe”ﬁl@{]é UREEH whY oD

unschedul ed pr such as an ener cy programor a high-priority
program t haﬂeccw@shmhrdw 61Vihe Pedgyans @hﬁw&sedtor EQImRX aPprOgramh GaMEfeRITRAT
official may be making a speech or the like that is inportant to the
public. Thus,a spirtimnevept thgr dovrinny finmsly abéleisnheduhedlpn@drrmrﬂwne 00€¢ ONDIOES
channel s so that the governnent offjcial eech is sent to the nedia

devi ce. As %Vﬁatnpf‘eweﬂ@st%ﬁﬁ{eetheéne&mewe @ﬁé@@éﬁ%rwrdﬁ%&@ f the WRttinggyeBécur . The

medi a provi r upt t ramt resent newscast or
the like pet?l? gch”gé(la(i %18, and tFergPoe rr%lﬁq iy cor henogs\lgmge erLPds S mT 06] In
some situat §QRss adddft 'td“&d%l?ésy %c%quBésotW @x@én‘&fng' e REEng R0 ROSdH@Ned her eof
may be cancel ed. Accordingly, subsequently schedul ed programm ng w |l not
be inpact edendTHvat biyssonteh@icdefmeh adishadofStimet Hovows, thott Boiedudratecethdt ti nes
remai n valid. [0007] However, in sone situations, presentation of the
current pr ogfzamnbime gxiensess twhle Iredgéhl@ge\lvély:@dn%iy sp Hat dlipfth¢ enortiee evens is

m Th resentation of the interrupted current

unschedul ed

programis ragqf&%eﬁuﬂ?% é%"t EP&“I% oph RIS \GRILY. Rt at Ge sehedpled @l HBul ed end
tine. Sincey, S e on, and
that the act %IH?W Cﬂ?' %g\(}%f I%(f‘ 9@1@% Slﬁerd g‘n? Wn}rl%gsﬁsaalﬁrpq\&lﬁizér?t tgfsgo r% e efxll&l’lﬂg{';:dcur

after the s&h@fwd)rqﬁ end tine, the nedia deV| ce will fail to record the end
of the program of |nterest since its record end tinme has been preset to the
ori gi nal schedul[@@)5¢nd\st danothenéxanipée, Pireogogamod! intetest @8y be interrupi@QBan
Further, if the interruption delays the current ogramm ng, alll

subsequent | YnseheHdediPoarapy BHFh AR ﬁ‘@eréﬁl%’ AR ah%g‘lghwlPllltY@éOgr%ﬁ@f ¥#  That

|1 b |
| econci | ot R Pl AR RO et € PitoptBent OEREE et BF Buk Be E0SEh s and
schedul ed etﬂg fcé ESis %ﬂ&ﬂﬁﬁtsto BiYe ﬁdﬁﬁc d]ffﬁlgtc'uﬁgnt%frogtrﬁﬁningttﬁ’yrﬂéQﬁt%%tedoﬁl an

exanple, if e unschedul ed programinterruption occtirs from 6:00 m to

6:20 p.m, @’rhewf a@radhaticld Jottedt %l goBmmbato fGAaANRNebech fid @hﬂahﬁeymanm@weed to
start at 8:00 p.m, and originally scheduled to end at 10:00 p.m, wll
act ual | y st enogter 8x2plp . anpublin dmengancator 10w Ovant may @it thet thediupsehiedul ed
programinterruption. Accordingly, if the viewer had preV| ously set their
medi a devi cB2t §eBEhME CIENHPIEERENOoPTeseHt & Mewcaginot: s ike PSHAHBING (tp {im 8: 00
p.m throu ulbi]' ?lgrﬁgncg% then the last 20 m nutes of the program of

! : hews cvent.
interest w een recorded.

[0006] In some situations, the interrupted program of interest, or a portion
thereof, may be canceled. Accordingly, subsequently scheduled programming will not be
impacted. That is, their scheduled start times and scheduled end times remain valid.

[0007] However, in some situations, presentation of the current program of
interest will be delayed by the duration of the unscheduled program. That is, if

presentation of the interrupted current program is delayed, its actual end time will occur

0.



100091 Accordingly, there is a need to coordi nate programrecordings with
unexpected programm ng end tinme extensions, unexpected progranm ng

i nt erruptwonsijy/ansIunexpect ed progranm ng del ays. SUVMARET/US201002£166) 1
Program recordi ng systens and nmethods are operable to adjust recording
times of a programof interest in response to an occurrence of an
interrupting programthat alters the schedul ed recording tinmes of the
program of interest are disclosed. An exenplary enbodi nent receives an
unschedul edafer agraheduledgendURRy. Siaca @spondih nigvico camod dauwr tac thef isam
unschedul ed program adjusts at |east one of a scheduled recording start
ti me associ@teadptgn and fat tiesgruahenss time, g thesqurrers pEpSraBdHtIBEreplew Bl @FCY ar t

time and a schedul e cording, end tine as iLated with the. program of
hter et ¢ oh Tgenult OL Ba IhE Rk dfEer RIPBUZb Featt b pul B RERRUpr,
and T ecor ds, e B At A Rbrd Bhftas BESGHUPRALikiRAStN-AREY Ofd ffEoHPdat ed
record start tine and the updated record end tine. 11 In

accor dance the pfogfauf éfhere@spect s, an exenpl ary enbodi nent conprises a
program content streaminterface configured to receive a program stream
with at | east a [pi08yr &ovthdr, iifit the esitertuheorei delagndthat cureas tpregrammsghedlul ed

program flag (UPF) corresponding to an occurrence of an unschedul ed
program anUPirdesitlE ceheduker pjograming P dbatvedannet alh st imngetedcbhay it-hdl progr am

of interest:.a recordi ng .nedium.co ni.cati vel oupl ed..to.t he .ar.oaqr am
Sont ene " o rish b BiokRE T RTINS B o QAR ab O R o0

interest; afpd fsPcRCESBANIRNSHEThGOTTYNAAED YR YmGUURIRHLY teldifibeePT di ng
medi um and configured to adjust at |east one of a schedul ed recording

start tine @ssacingtion M th ckiigplpridglicaonsolicdulet @i@sim titkediptiopdatwes fifogcor d
start tine and a schedul ed recording end tinme associated with the program
of i nterest6:f®p.antupddrenl. 7 posieth endercitraa thay channplogrigenally sehedelpds foridert he UPF.

The program of interest.is recorded based upon at |east one of the updated
record star"’tt%fqot?ema ?r%n%}%dﬁleg‘geéj@ eé‘ﬁ&t Kh ?'F’rré’f’lhéﬁi“@b’ PHEERIPR BN OF THE

DRAW NGS and end at 10:20 p.m. due to the unscheduled program interruption. Accordingly, if the
viewer had previously set their media device to record the program of interest on that
channel (from 8:00 p.m. through 10:00 p.m.), then the last 20 minutes of the program of
interest will not have been recorded.

[0009] Accordingly, there is a need to coordinate program recordings with
unexpected programming end time extensions, unexpected programming interruptions,
and unexpected programming delays.

SUMMARY

[0010] Program recording systems and methods are operable to adjust recording
times of a program of interest in response to an occurrence of an interrupting program
that alters the scheduled recording times of the program of interest are disclosed. An
exemplary embodiment receives an unscheduled program flag (UPF) corresponding to an
occurrence of an unscheduled program; adjusts at least one of a scheduled recording start
time associated with the program of interest to an updated record start time and a

scheduled recording end time associated with the program of interest to an updated record



100121 Preferred and alternative enbodi nents are described in detail bel ow
with reference to the foll ow ng draw ngs: 100131 FIGURE 1 is a bl ock
di agr am ovoanieenbodi nrent of a record schedul e control sPysransp010/028166 [ 0014]
FIGURE 2 is a bl ock diagram of an enbodi nent of the record schedul e control
systemin a nedi a device; [0015] FIGURE 3 is a conceptual diagram of
a stream ng program of interest showing a scheduled record start tinme and a
schedul ed record end tine defined by the record schedul e control system
[0016] FI GURE téné i mesmpe epteadlingitagtUam afd teb@ds thegaograg qiriogrestnbaséd
interest interrupted by an unschedul ed program and show ng an updat ed

record end #ropet lgest preeqf thundpfed Faseigsenrtdoreeddtie wdnied sicorshead Epe.

0017] FIGURE 5 j tual di f the st i f
ncer ost interrdpfh BGRERBhiFou GNP B BRE Ot R Er T Ehe dul ec
record halt, f[i,m8mn @teHPIRhEhERLE Lo IRRUAL teckh OB prddfith {REmUPERL 8t £cor d

end time;
program of interest therein and at least an unscheduled program flag (UPF) corresponding

to an occurrence of an unscheduled program; an interface configured to receive a request
to record the program of interest; a recording medium communicatively coupled to the
program content stream interface, and configured to record at least the program of
interest; and a processor system communicatively coupled to the recording medium, and
configured to adjust at least one of a scheduled recording start time associated with the
program of interest to an updated record start time and a scheduled recording end time
associated with the program of interest to an updated record end time in response to
receiving the UPF. The program of interest is recorded based upon at least one of the
updated record start time and the updated record end time.
BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Preferred and alternative embodiments are described in detail below with
reference to the following drawings:

[0013] FIGURE 1 is a block diagram of an embodiment of a record schedule
control system;

[0014] FIGURE 2 is a block diagram of an embodiment of the record schedule
control system in a media device;

[0015] FIGURE 3 is a conceptual diagram of a streaming program of interest
showing a scheduled record start time and a scheduled record end time defined by the
record schedule control system;

[0016] FIGURE 4 is a conceptual diagram of the streaming program of interest
interrupted by an unscheduled program and showing an updated record end time defined

by the record schedule control system;



[0018] FIGURE 6 is a conceptual diagramof the stream ng program of

i nterest delayed by a previous unschedul ed program and show ng t he updated
record stwiot2oto/rzes3and t he updated record end tine; and PCT/US2010018b6 FI GURE
7 conceptually illustrates a programstreamrecei ved by an enbodi nent of
the programrecord schedul e system DETAI LED DESCRI PTI ON 100201
FIGURE 1 is a bl ock diagram of an exenplary enbodi nent of a programrecord
schedul e system 100. The programrecord schedul e system 100 is operable to
adj ust a predef i[6Ed] r FEGURERYs 8 chexdpiuel diggrama op rhegtraamiog progtagr elSinterast
response to an occurrence of an interrupting programthat alters schedul ed
recordi ng tinfeEgpted by He usscheduaed prpmtaad slosving goupaheduled eeqiddlt tigepdyr al i ty

of programs are,provi ded by a urality of |local progranm ng providers 102
(LPPs 102a-143%9 Pec?’iﬁléesg%tb‘%%ﬁﬁ‘?gﬁ-‘lﬁ‘}at%fgrgcoégFﬁ‘fﬁ?ﬁl%at ed to a nedia transnit
facility 104 opgj@iged fyuREERILE b AG orant B8 HRIQBIANE pfRnf o fihfrRNdl ed
into a transpor'ﬁI @hgnnz(lg 106 whi(O: © S co n ni cateS toquvoi%{aavxe?' S Fredi a
devi ce 108 @fllayad 6y St @&BEusAMEdHed @S] prbdram and showing the updated record start time

and the updated record end time; and

[0019] FIGURE 7 conceptually illustrates a program stream received by an

embodiment of the program record schedule system.



[ 0022] An exenplary nedia provider provides programmng to its custoners
via a plurality of satellites 112. The transport channel 106 is uplinked to
each sat evDi2b®/120439t hr ough a correspondi ng transm t ant @cmaS2dd/028ibe
respective transport channel 106 is then comunicated fromthe satellite
112 down to a receiver antenna 116 at the custoner prem ses 110. For
exanpl e, selected ones of the prograns Pa-Pz that are bundled into the
transport channel 106b are uplinlced fromthe transmt antenna 114b to the
satellite 112b, and then conmunpegaigdp Distribhensatellite 112b to the

recei ver antenna 116. The transport channel 106b is then received by the
medi a devi ce 108002Phe Fi@CdBEVers antledindiaghér whyanb exeopidry gumbedinient récei ve
mul ti ple transport channels 106. 100231 Ot her nedia providers nmay
provi de pr dYPEAM FF§OdosthRdHs s¥tiem AR r $h iPsogitmeiecary phedyte xRNt dt i on
systens. For_ e I sone ia pr.ovide use a cabhl e .network or the
Thcernet t OSEEOTBET SaTT g SeBl B iR e P ARG BT R REOE e
i £abl o yme o e HEETIE Jot R SEATIALES L RIE (RS PR Ay
Sui yp [ i ons “sys pr og

i nterest Piprogymbheimatect ed by a vi ewer who provides suitable instructions
to the nedia device 108. The programof interest Pi is identified bY its
particul ar "chard®@ll il avhwioveeelwddy of pagpos areghiavidesl byla@uraiftyeof hesdl a

devi 108 t itsel f t h i cul h I whi ch t he, f
it er ast piPPEIRUS AT KT ERS el TR R B e P prog iR B
i nt t Pi ] T ' Pi i
then pr esert BS0anAnl CATED P TR, ARaie B RO AR R b PR e e 2

devi ce 108 gRYicdid a3@hspoARMAMY ((BTWRicH RabmhdineAd@heH vieReds midiih A€ NMedi a
presentation device 120, such as a television (TV), personal conputer (PC)

or the |ikel0O3@t actshenalipsyplisey 1148 may be a conponent of the nedia device
108. [0025] In sone situations, the prqgran1of interest Pi may be
sel ected for red®¥2di nd ibgrepiriary, imegier rofeer previifeR oMy © ity eugfoaars

o ost pi Vg aehfa” Eale s 2 T e SR e o iims B AT Py am of
interest Pig}Rq5hUapbhfe ARt Méngaq@.utﬁea@ép%cmmwng%df 181 186 is

[0026] In sonme situations, the programof iInterest Pi e currently
avai | abl e i thert ftenrhiirddas@Adrdm o amoigite M0GIoSHaEha tddaiv et ddeenfie Cl dittiegustbmbhe
program of interest Pi begins imediately. Recording of the program of
i nterest Pipremges W0t Rorteremple hrettaticd dngsexd dhrechregreims PavBz thecare bundled into tho027] I n
ot her situations, the program of i|nterest Pi gﬁﬁabe avai |l abl e fromthe

transport clRRMEY cheprs! A90bare ppliked frpmehe Wpnspitanisgpa, ! 14pHe tesarclityb\Pce 108

defines a sghodl o SRALA ShARL LT 386 Anernaduladorecer fhepdbdm for
t he program of interes I'. "Recording o he” program of 1 nteres I begi ns

when the s Céh_%ﬂhéll e6bL i€ Rh tecStvad by thie MR ARCRVS 108 NHe 8RESMRARANS NS 1§§>h§‘é3|U| ed
record end tinme occurs.

configured to receive multiple transport channels 106.

[0023] Other media providers may provide programming to their customers via
other types of communication systems. For example, some media providers may use a
cable network or the Internet to provide programming to their customers. Embodiments
of the record schedule control system 100 may be configured to operate over any suitable
type of communications system.

[0024] A program of interest P/ may be sclected by a viewer who provides
suitable instructions to the media device 108. The program of interest P7 is identified by

its particular “channel” in the received transport channel 106. The media device 108 tunes
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[ 0028] However, in sone situations an unschedul ed program may interrupt the
programof interest Pi that is currently available in the transport channel
106. Accowdingli9439he end of the current program of i nt@ec&aiS2Ri/onsygse be

del ayed. In other situations, the unschedul ed program may delay the future
scheduling of the programof interest Pi. That is, the unschedul ed program
precedes the programof interest Pi that has been scheduled for future
recordi ng. Accordingly, if the original scheduled record start tinme and
schedul ed riselindthendrticulaeclahndl e vatidgthaprogian bf @reest PHPis asgibblesad thar
recording, a portion of the programof interest Pi (or possibly the entire
progr am of TeHitcueseBe sobjcjed\pirogram g ingrscst Bilhpry dlp, transport chagd §46. A§e piogeranypl e,

th hedul .ed b i.ded t di i der.. | f
an unscheduited BR ot BRMEFIEI U JaPaY Job T e aeie: B et HBVed Fo i o
speech O 2 61G.6a5U0f QUST NG & Y BENTNNL RIcAPLETGS! e fRehedul ed

programinterrupts the program Interest 'Pi t S current el ng
recorded (agelcAtatiREidgePosith g attelctikien VT €)WpEkonal BEmpRSCIPEY Ut €@ IKecOgr am
interrupts the schedul ed record start tine and/or the schedul ed record end
tine. That Os thetdmplaydhedal édacenprmdntsif dreemedindevandfdr t he schedul ed record
end tinme of the programof interest Pi will be changed. [ 0030]

Enbodi ment s ensdP@SEodpiseme sitaptiongi thg Bpeemeothindgeshii onay ke seksed PPT i n one

or more manner gAY SXSRIA crBodiERL Kecords Lhe nsehedul.ed, proar am
and adj usts tThe &ctual ‘record ehd tTme §h8§?ant|a?P§ cointide’wth the
actual end LLAR 4Oficd R, WIRATBIHRGrabLMESLst B b@¥nRAdigbit e utufalpen of the
unschedul ed programto the schedul ed record end tinme. Another enbodi nent
hal ts the reamictlilng sughodriratoftinerasn8c redulee drqooad)aiitd s suddble araioeed, and
then restarts the recording of the programof interest Pi upon the
concl usi on w¢divhd2Unschedul ed program Anot her enbodi ment records the
unschedul ed pro along wi.th.the entire programof interest Pi, and
addi t 1 onal |y i ngWEiek " 48 Mgt g 1dr Brogiueh HETE lg%yahﬁtcugﬁla}yemﬂ@?e t he
unschedul egin%eo%ﬁ 1 hahfl@ 108 sYhSHE BV ordR | 2 RR! ¥ r&xgo‘i’%rgel%ﬁ PfbEdnd he

p or may p Redul e pr og

unschedul e rogra . choose to ski he unsc . rogra In yet
anot her embahdRidly. REGAMG o HRYHREG KM OF irtd16st PF 8Kk &MhQhe {REAN&ISkcdrll end
presentation of the unschedul ed programis omtted, and the unschedul ed
program i s tgeparcatsel y avail able for |ater view ng. [0031] If the
unschedul ed progran1is inserted into the transport channel 106 prior to a
future schedul ed?97bgraather sifuptions el pioierant plintgiess PiaBay pa 3yadgble flempghogr am of

interest Pi_in t tr ort channel 106 be del ayed (by.substantially
he dur a1 crrorer, RenbofRetin BARE0Gy: Ao TEHyodaned Gyt et BEF
schedul e conp{RleaS¥dtERriAfe WA G QPR IdAd RFinE Bhdehth 8f il caUSed
by the unsé%eéﬁ%%g progranleand gccgfﬁfngﬁg, ag?ust t%egg%%edgﬁed record
start and ergotdidpesf the sodsthadTtinRtdsty PLBighGi weenvht Riclidagleewtoad btdaltingd art and
end tinme of the delayed programof interest Pi. Accordingly, the program of
i nt er est Piodcwrsraad endtehenttisrschedulyd comoakendviaiclagblre i n t he transport channel
106. 100321 In yet other situatjons, a ram of interest Pi may run

ro
| onger than ant il@%8ht dPVerHeiteppeddratipnhan P‘Pﬁéﬁ%dﬁ d@rograra sy JHFHMRt She
interest Pi. A SpQfrt.ing eve y b non= .. m.ti xanpl e, of roogram
that has o eraded dhitg Y Bo el lyondnid S e 1, RARPRLRABE4Rr ogram
end tine. TR&RRY, AP 8Y Rthd B rdlA YR ARE 0P intdfBN: i URSCHhEdMbRY. QY efnk me
periods of play to determ ne the winner of the sporting event. If the
schedul ed retoaidhs.ethel uhich®luied hagead myyodeldyhie siatve duheddlingy efthaprogra vf me of
the sporting event, the end of the sporting event will not be recorded.
Enbodi ment sinsfest e Thas do the uethedulpepiosimympcedspsthe piogrm efdeieroyieiithgt basmat i on

i ndi cati ng an ext ian of the programend tine, and accordingly, adjust
the act ual 1B oTHIMRY TS BoutiBet ARCTANEY. KT muiahe GrER eh ot vl end
Lime of & heySoRLLARRYSRe e . OB SRALL PPk BRI LIRS,

recorded for Tater v



100331 An exenpl ary enbodi nrent of the record schedul e control system 100
includes, at the nedia transmt facility 104, a programm ng Sstreamreceive
system 120 210(e438port channel generation system 126, a&od/tseomossihedul ed
program flag generator 128. The progranm ng streamreceive system 124 is
any suitable systemthat receives a plurality of progranms, typically in a
stream ng fashion, fromthe plurality of |ocal programproviders 102. The
programi ng stream receive system 124 nmay reside within the nedia transmt
facility 10gbrti@sofithd pregramtoé thtérest Pl GUREssibly the epine priogmras dfintte PHrvai matmm ng
streamrecei ve system 124 may be external to the nedia transmt facility
104. Sone ph%ﬁﬁqggﬁ ng streamreceive systens 124 nmay be distributed over

very | arge geogr i C reqions, d/ or use a variety of co ni cation
nmedia to recei véeﬁ% prd, reé?fﬁl?le’atﬂe unSCl[’%éﬂPmﬁﬁaén W%b? B%lﬂ’ﬁd%%%%‘?ﬂlar ecei ve
system 124 BLARA! S8ahDes [ YRR abiokdiO InRIIOIPAM ! R Ah TR & hat i s
suitable for communication to the transport cnhanne generation system 126.
The transposdliticB@b Rpdecl ONehakd Cadt SWefiRiTh TdiGerd Witk 65 intdi&t. MR QInvE@EddREDYr ans

on a selective basis and generates one or nore transport channels 106. In
sone enbodipregres, intehreptp rtog pagrann gl stareaiy et e vereyly tbemg Ir2dordadd(ahder
transport channel generation system 126 are integrated into a |arger system

that nanageipRIgeARHTNGe Viepens5 s viseheduipd brgew nieiunts s sshdylpd accord

tel evision progra newscast or the |ike i.cal ly.includes  various
corponent s THGAAAIBEHE STRUHES R ot Fs TR T Vnetiod T B einer 106
such that the RHRILRACEROAAN Snkt P HRr@SsE OBhRtDY; Will8e BRML&y devi ce 108
for presentation to a viewer. Exanples of the program conponents include a
video portion (40639 @snboliniciegasurt bahplet eccoriiigadfltye pogamnifédeta Pappear to
a viewer as a video), an audio portion (where sounds are provi ded which
communi cat eongudingore pfapkath tinorxesplpoe eroleadlmgnt iecorse thy erselrpdeldd wrageas) andand/ or a
cl osed caption stream (where text i royji ded that corresponds to fhe audio
portion). saéiﬂlﬁtséé%‘tcé‘g?lgﬁ“rﬁf? ei“?‘n&‘Fﬁ&‘és@s‘ﬁ@fallyﬁalt“&dﬁmliﬂ&‘fr?CWﬁF t1c5’i‘ﬁ‘o‘?)fitﬁfes

suppl enment i nfo i S i i . ogram
Supp erent Ak 0OLTHAL SR ARSI A0SR Bkl o B
facilitate gudulddl R¥6rA%erd Rbr Ahbthyr Shb&iRe s | E Gedoi@ngd Isadks BRK tthehannel
106. The packet streans nmay include the neta data, or may include

addi ti onal wugpbdodptoglam i3frot nebidod gnd rtheni meitag the récheliny ofgthaprogram of [ 0036]
The unschedul edbé)‘rogramflag‘generator 128, in response to the presence of

an unschedulEEsHrRPR e cehaiond sheamsgheddpberasan. HROBrEmbOlmsI(IoPIYs The
UPF i des i nf tion th les t di i 08 dj ust
Fecording. SEart BRI TR e QL ER PHE RGPS R | <
recorded whgg. i Fsui@a%%grg%ﬁ%lg\d@ﬁdtiﬂglt& ééa{}t m%nﬁeo‘%%ﬁevﬁfé%ﬁeﬁéi.@& QR)%PanPMQ@J 106.

[ 0037] The UPF is a insérted wthin, or otherws onmruni cat ed

Wi th, the tviangpedt oftidadyedhodfGo vidwethbRsoneduldieprsgpal at @hy cledsanonikgat ed in
the transport channel 106, or nmay be conmuni cated as part of a current

pr ogr am t hathe bsschayluted @ragramdp oret anothanereodinddt, deong plearack ef thopeogeambolli ment
enbeds the UPF into the cl osed captioning streamof a prot%r amthat is

i nt er r upt ed5{est Re NGFTeRpERpupiethe grsgedned RIogEh & poBted, andr thggusehedtet 1y, the

TIJPF can be rgnr‘gnelqg&d fa{élyta%il%iledt%g’la%?rvfeiv?n%z t he audi o portion, and/or the
nmeta data p%r%| ons 6f g program

[0031] If the unscheduled program is inserted into the transport channel 106
prior to a future scheduled program of interest Pi, the availability of the program of
interest P7 in the transport channel 106 may be delayed (by substantially the duration of
the unscheduled program). Embodiments of the record schedule control system 100
receive information indicating a delay caused by the unscheduled program, and

accordingly, adjust the scheduled record start and end times to substantially coincide with
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[0038] It is appreciated that an unschedul ed program may interrupt a
current program provided by a single | ocal program provider 102, a

pl uralitywofopel2esved program providers 102, or all of wPhe/ysec@go281656

provi ders 102. Further, as used herein, an unschedul ed extension of a
current programis defined as an unschedul ed program [ 0039] The UPF
is periodically communicated in the transport channel 106 once the
unschedul ed program begins. In an exenplary enbodi nent, the periods between
t he seri al | tiic conmmeinal cattead BRFtims of rediefayekphoglant ofiisteprstdfieAabdidmgleltad | vel vy
short. As long as the unscheduled programis interrupting the current
program t heogipm of Hédrerd B5is seepfded vaan it Pedogterratailable inothe Hanspert ehpangldf9-a devi ce

108 to adjust t cording,start . .and/or end ti.ne such that r ogr am of
Fnterast Piois dEGE dh S b St R A P BrBEaRET anapor
channel 106, AR Bl QRS (RIBRA RN t 3, Ping ¢5y§% & Shart time
of the unséﬁgggégg pro&?ﬁﬁ?a%& cur?%nt JB a?fgntggtofna% on %? fﬁ@ﬁ
unschedul edbeps OGH-RiMtinReIMBIBST W PpSEhaE L daPi aghypd damg fthddigs&esbyotdhis UPF nmay
include the start and end tinmes of the unschedul ed program or may include
the start térmmaandhddoledl prdgmat toh tiok. tThe posmbeduhte haprloge ame or ey
include the total duration of the unschedul ed program ) [0040] In sone
embodi nent suns¢hsdulghevrEnvPEdppiofpain detcaping Eierinnes of the spqrdeg ¢rest Hebpot el y
fromthe nedja transmt facility .104. Th PF.is assocjated.with, .or
condi ned 1 el AATSR B e g Eaclib Rl B AN REME MR ¢
I'S brOadcas&kﬂgﬂkﬁ%d%ﬁﬁﬁ@@ﬁﬂhﬁge@%PQﬂﬁHbt$Jn%&ﬁaﬂQ§ﬁﬂﬁﬂ&%ﬁﬂmp%99&%ﬂi'S
broadcast by multiple | ocal programm ng providers 102, the UPF is
associ at ed swhédale @htrolodybicMaO iredere iRfaahatioh ifdietisg beax®nsidn @ thg pagiinng
associated with the channel provided by those particular |ocal progranm ng
provi ders 1@ tinhegd ace¢rdinglysedinst the aetualirpeordjpr timg © sabq@ﬁn@ghbammrg it eam i s
| ocally controlled at. the | ocal. progr ing provider's faciljties.
Addi ti onal | ?aﬁPaﬁ&P‘? B‘F‘ﬁé?? f‘\?él’?}”}mg ﬁ@gbgg“m%g}? PEIG REENE étﬁenéf”ﬂs Brecylite of
t he unsche m or may be inserted at another suitable point along
t he connyn?%ggggﬁkgg%% to the media transmt facility 104. [ 0041]
Al ternatively, qoomafdidd eralplayy chBediMBR rSth€ QEBIHNEEBALE chiltrol Rstdni dTE pOr t
channel 106 as a separate streamof information which identifies the
parti cul ar iotladmedtshe mbdit tramsenitbfaolgcid@d 2 pggtammingn schadutedd gystogrida a Thus,
if the unschedul ed programonly affects a |imted nunber of program
channel s, tFaspaerientel sacragan Bistrhoatfdediierhefethrperamdlicisencse] ided in
t he UPF. If]paqy channelg are affec%ed, uch an %qaodigenH %rodees t he
advant age of “pBPAY SHI% SYE T SREAYF Y ﬁlﬁn@cﬁaaﬁ?ieﬁ“ DI SYAFT PHASHATS, as
bei ng af f ecligd itV fhRG R eyplcAFRR B ing Pus B HPRS PG TYSH pR
i ndi vi dual Iy i n é}%egnﬁﬁfgpfﬂ@%?ngﬁg?ﬁﬂgﬁsprdg?ﬁns.p fiflo prEram

providers 102. The programming stream receive system 124 may reside within the media

transmit facility 104, as illustrated in FIGURE 1, or portions of the programming stream
receive system 124 may be external to the media transmit facility 104. Some
programming stream receive systems 124 may be distributed over very large geographic
regions, and/or may use a variety of communication media to receive the programs.
[0034] The programming stream receive system 124 prepares the received
plurality of programs in a format that is suitable for communication to the transport
channel generation system 126. The transport channel generation system 126 bundles the
received programs on a selective basis and generates one or more transport channels 106.

In some embodiments, the programming stream receive system 124 and the transport
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[ 0042] The presence of the unschedul ed program may be detected, determ ned,
or known in a variety of manners. In an exenplary enbodi nent, the
unschedul w0 2proogoem f | ag generat or 128 nonitors progranmpChaisaguopesieé ded by
the |l ocal programm ng providers 102. Since the programm ng schedule is
predefined, deviations in the provided programrng fromthe schedul ed
programm ng i ndi cates the broadcast of an unschedul ed program Such an
enbodi ment nonitors nmeta data provided for a received stream of

pr ogr anm ngchafitee geetratichatgstamayl 2onaleuthtegeatsiuiintald darpetepgstdm ahat mecdeas a
programtitle or the Iike, which identifies the current received program

[ 0043] | n sRiegra@dmiiEnbodi nent, the programm ng schedul e informati on may be

tored i it di t sh t the media t it faciljty 104
i Ch i 5 accessiBI byXCHEo BRECHEALN L DRt aneTiah PUERET debr-So8 hD,

exanple, t p 1 I e i I I;

peri odi cal Ihl% eé%%m@giﬁﬁ %@ ?ﬁeC%g@g?{eg%dg%%g C%%Ms%gﬁ)i %@%@g%tecélnzgtt?eoni C
progr am gui g@sfdrPBhnl 106 Quch itk tieaRodiem Gempsithe GaR Bl adbBPle@y g ehelfedda Vi EVET .
Thus the title of the currently avail able program can be conpared to the
title of théveeHed rgdesptaigmama vi¢wdrhiexanipldses thrguogremdiofpereatstincladess pr ogr am
record schedul e system 100 detects the occurrence of the unschedul ed
program  videop {a ssEen off Grary (ot Yp seially eentod I3 aPPsH B FeYiaVerasitt er f ace
130 or the |.i ted into rogram

ke is integr ...or. coupled.tp, .the unschedul ed.
fi ag gener a1 9b, Wl BREPE: Gl o Rl rRTeaRAE G AAMRRRE T iEnal Iy

initiate therPhAtRSSqRhcQeNR akigaGetheyvRES)! &R1/RTa YNSE baRhL 8Fc aafam f ags
(UPFs). The unscheduled programflag (UPF) can then be inserted into a

sui t abl e potttiioproofded that dor@ispdy fo ted@divgporldf.. Sddpaystean tlay dictide @fmetd he
unschedul ed program the operator may then indicate the end of the
unschedul eddatr pgitiap which providge 481plgxaeital | ipfeamation essocadtede witht the dirggram. | ocal

unschedul ed _program i ndi cator 132 qr.the |jke nmay be avail able at the LPPs
102. The |09§6fn, ﬁﬁ?&‘?ﬁéﬂﬁ IC%P‘HPBBF%ﬁEIHEﬁdc%RJo‘E%%an%d %Wﬁ?tégfaénsﬂ to

informatio . : - pr fl. e Lnifiaf e
generati onnf(%%lmtakegﬁ HBE[%;%P%Q? glﬁ%iltzﬁg%%ﬁt@,g ﬂt%htga%alr?]ogﬁ hé‘%‘ﬁ"?é%&grh (Q)S%éak%{

i ndi cat or 13=RaiBhal ife@ldb tBERBhAkR, bPRsy aitthdphadiBodah ippleifcttal MorRBAGT am
streamthat is communicated to the programr ng streamreceive system 124.

Thus, the ipedieiminguathelpRizsard02 nmay nonitor their own progranmm ng, and
manual |y or automatically generate information that indicates the
broadcasti ng of [0436] uddeHegheduisdpreggrnafirdgenerir 1 2& i tgspmse YgbhPiewHes usi on

f th dul the LP. Ps 102 h i i t f th
AR T LR LR T T L XL
embodi ment gk eitnf]ogrﬁ%o%i tgﬁ eQMLsethQ%'btdEaO ev%?b@% !t(%gst'rgcorr(hﬁ% fBqi.aqdevi ce

108. Exanples o me vice 108 1 ncl but "are not Timted to, a
set top boXen(ShZs sudbnhadi fregitug oBlintérbe Pi 8Ge¢oddesioiRd i Rceaat dveilabsyiatiean 100

may be inplenented in other nedia devices, such as, but not limted to,
st ereos, radtwosd ttapdpertickinmnklOPTVs), digital video disc (DvD) players,
digital video recorders (UDVRs) , . or personal  conputers (PCs).. .
[0037] The UPF is ‘added to, inserted within, or otherwise communicated with,
the transport channel 106. The UPF may be separately communicated in the transport
channel 106, or may be communicated as part of a current program that is in the transport
channel 106. For example, one embodiment embeds the UPF into the closed captioning
stream of a program that is interrupted by the unscheduled program. Alternatively, or

additionally, the UPF can be embedded in the video portion, the audio portion, and/or the

meta data portions of a program.
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100471 The non-limting exenplary nedia device 108 conprises a program
content streaminterface 202, a processor system 204, a nenory 206, a
progr am bwbf2ero/2089 an optional digital video recorder PDVRS200028186
presentation device interface 212, a renote interface 214, and an optional
renote recording nmediuminterface 216. The nenory 206 conprises portions
for storing the record scheduling logic 218, the current schedul e

i nformation 220, and optionally, the delay schedule information 222. O her
medi a devi ces nd§038hclludeapprnidted ghat mayunschetiulsd pgrani ntaaéntabaver desor i bed
medi a processing conponents. Further, additional conponents not descri bed
herei n may HegpRdrYded by siigdelos prageang piosdeinERs & plurality of selegfod BlogHE

f ti lity .of t di ' 108, h t box, i b d
descri bed. THESEr WG ¥ VEREE Bruhthriapags i Br SurBlei alieh o B ogr am
cont ent St 1 GAN L PE A Rn 30 Zcu ey RERL Bt ISE 31 ARARLIBY pAER 00T am

content streaminterface 202 s ely tune to one o e“transport

channel s 224 i n [6639pr dABCRFW pdtiotlidslly ¢idiri@inGitddas tie\RBsphbft @Rarinbiel 0BIoAEE S SOF
system 204. The transport channel 224 typically conprises a plurality of
prograns nutht updckoduttdtppgtth degind He ap comgdap cmbydiment, #04cribdisetivespdine a
request for a programof interest Pi specified by the viewer, parses out
progr am contCERYY e@uBENEH U ihpredrdingd Syt é@rﬁréﬁerapg{t iglatigly phort. Telopg yr am of
interest Pi,is the ssenbled jnto.a stream of videq / ar . aud]

|t or mac  or"arERs) TEEM Sal PR R ALOSREL Pt PR8N Rieat ¢ he

program conheihatRno RRabit e MMt QWlce 1108 18R HedeRr&RE MALIOO: dRMIke 120,
via the presentation device interface 212. "Alternatively, or additionally,

t he parsed «ul that ®@rogrant oNinendst PRl réwrded wehdn litticoorh EkeavBNABI2ThCGhé edceivat er
presentation. 100491 Some enbodi nents are communi catively coupled to
a renot e r elewspiirnghapgad il on Erp exanyile onpembedipert of dlecoV B mglustedtha miartritnes f ace

Zhe- s, 8, B i ssh Lol B2, SSTRLERE, i, g tagel cod o
sel ect a p:}@%&%‘ Rlhed Hlte?hgc%%%@e}d aJrS’ ra&%ﬁ?ﬁ%ﬁg- thd PR dla?g%@ﬁ‘zfeetﬂe YRR, 4 he

viewer's i uctions, Vi ce an then rol various nedi a

conmponent s @&adingk oﬂﬁl‘éiuﬁ@\ﬁedlﬁéﬁcﬂi‘o%l@ml SrandMR12dOtha Bt @imeta@ tdtaMtGof 6€0r di ng
medi um 226, in accordance with the determ ned viewer conmands. For exanpl e,

but not | i nih¢ exkchalnlet! peograad ioamde wichde 1HR8otaldurdyieon 06 the ugichethlddprogoei ve
commands froma viewer via an optional renote control 228. The renote
control 228 incll0E dhsome srphodingsts tha pescBedplzd programy flegngpnersigr 42 uat i ng

f th | 230, t .contr.ol 228 t
Qenerat o and UPRGRID e PLav B G dRa g EECPLF 4R ar5%5 08 b
remot e i nt el hLAage 2 t feCARLROlr O@G%M&Igw% Afsobied "Rh andeMafiel 1AG: is

[ 0051] For exanple, the viewer ma to view the current schedul e of
progranms t habadiginguaé hastheddl@r prokw. NG, theuhdtasdutddr propitahny isObrohdradthigy f ut ure.

The vi ewer may

multiple local programming providers 102, the UPF is associated with, or combined into,
each of the streams of programming associated with the channel provided by those
particular local programming providers 102. Thus, the insertion of the UPF into a
programming stream is locally controlled at the local programming provider’s facilities.
Additionally, or alternatively, the UPF can be inserted at the source of the unscheduled
program, or may be inserted at another suitable point along the communication path to the
media transmit facility 104.

[0041] Alternatively, or additionally, the UPF is communicated in the transport

channel 106 as a separate stream of information which identifies the particular channels
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generate an instruction, via the renote control 228, requesting
presentation of a program schedul e and program infornmati on shown by way of
a di spl aywo 2eloeic0430ni ¢ program gui de (EPG. Fromtinme t@cmiuse)1oioz€166 mati on
popul ati ng the current schedule information 220 portion of the nenory 206
is conmuni cated to the nedia device 108, via the transport channel 224 or
via another suitable nedia and is stored into the current schedul e

i nformation 220 portion of the nmenory 206. The information may include, but
is not |imth&dart broadeastirpetticlluecthptubsienbabmomhest #f the andhatuledngtogrameynlya
program channel, and descriptive information. The program s descriptive

i nf or mat i oraffegly & lngitadmmper pfipregram chiymelsy g idemificrtipe ot e affestebehsanads or
actors, date of .creation, d.a sumrary describing.the nature of the

r 0gr am  Ar" S TER T it B ekt PR RGBS e d ot FEbOg PG RS
descriptiveg) 1O, r: i I j fr L ewer
requestingq%%gégﬁﬁgﬁPgﬁﬂn gﬂmégﬁfﬁfﬁ% |ﬂ?@?ﬂ%§%%ﬁg%%8§%38%5% gﬁFﬁgghedule
i nf or mat i ony2@@ WEF,ri@tdoheieds nfa@y retHsedhicantist be mdviesantiedren itthendi spl ay
118 as an EPG 100521 When an unschedul ed programinterrupts a
currently awmdividablpgograragr am an UPF in the transport channel 224 is

recei ved by the nedia device 108. The record schedulin Io%ic 218, being
execut ed by the [BH3teddspresgrse ahiteoumsohaduled RIREmRp) ra%wbeeq?%%ﬁ nesiermiRedecks t he
current schedule infornmation.for the presence of any.recording.activities
current Iy uraRiy Y 8 kel MRy T L BRI et otinien g gdSiued' o
event that ﬁfoéﬁﬁqagg@ﬂerﬁt)r SGHEdI @R IrYeraNabdifPhBviIREPSY ARG potemERie P 1S
underway, the recor b h

Ing is interrupted by the occurrence of an unsé%eduled
program Thgovidéaono. Sifve did [@ogaminigg schytitecimpidefirepedeatagisnd ia tidprusitied
recording start and/or end tines such that the programof interest Pi is
recor ded whapgremmpeecioore theagolidplad peogramming indecatsh thedreadegss plomtunsdhadided 224.

The programrecordi ng schedul e adj ustnents, are de .in accordance with the
recei ved UFFOSam. gucqlwbsw OGAMGH lvr%we@xdéﬁ?pprg?@?f AYn? FSCRRVES APt \é\%r am

recording s I 0 - . . I

embodi mont S gRap by THEnRL R PubLCFLIALE ERTE) Si LREHREIGRCh:
concept ual @i agy, amAfidanfisnhOERfhtRESEIShsRaNT Ng program of interest 302
showi ng a schedul ed record start tinme 304 and a schedul ed record end tine
306 defined by t[0@t3t edorsahsolreadoliemeotn ticr @bgraysimnechi@le in@m@atiant maysbassunmed
that there is no occurrence, or prior occurrence, of an unschedul ed program
that woul d BeRérhidsEiRble dpedim (o ridpsr) dethsymedie tgpwrk darlsy 0Atwhe s 302

[ 0055] The schedul ed record.start tinme 3Q4 correspo o the ti t hat the
brogram of FHASPEseY s EEMEd, abodn are fERGERT BT oF P G Hhe hed o
device 10K ﬁhﬁ? I . . i t hat

t he prograH%§§a§h€er%ggg%%gﬁfégg%ﬁg%h?ggnﬁgﬁéﬁ %kgﬁ%g?gﬁg%%?élnd£f§?
initiated ahedidhgeveeh®dub atht areclodttbnilprbdrah igiRle 3OBG N thaIfkd@n bbb geidiAg am
content streaminterface 202 to receive the channel that is providing the
program of dndt&smasted 302, viawdr. tThen tiwotitkunf ¢t cngntihevplblyr progofm ¢ant by est 302
to the DVR 210 and/or the rennte recordi ng nedium 226 for recording. The
recordi ng ofompaEsd e Bgtiderbhe seiredyledprogign: ?fdhﬁctvtlﬁaégcog%e diffenicthe BiRBR r ecor d
end tinme 30r%¢0rd schedl%lnL Igy% 61611 ld(z)ld%ﬁagtlﬁeholacﬁur%ngg &%ﬁgﬁn%pleggfeggrroar@mqf the

stream ng program o erest rsTinterru an “unschedul ed
program 402. Her|go44] €oQiudion&y0for tah@mawe@gmé cRIPGHBMRT 130 NraheSike 302

starts at the schedul ed record start tine 304. At a tine 404, the

unschedul edinpgagddnod@Zeconplgi ns tiendhschietleled ppiggnt Aeg séneadm 12§, i opgrant of
interest 302. The unschedul ed program 402 continues for a duration 406, and
ends a ti meVAO® apmErER rprogiamacampy maandly; withes thaauodsys pheengratipg thd me 404
and the end t.ine. 40 f. the unsc¢hed ogram 4 . After c usi on of
The unschedSiEobBgIaME 5 e h oo, ity MBSl diadt o5t
restarts. T, i r } | t | ayed
A L A e L D R R R M R
program record schedul e system 100 adjust the originally schedul ed record

end tinme 306 (FIGURE 3) to an updated record end tine 410 so that recording
of the stream ng programof interest 302 restarts.



[ 0057] Thus, the stream ng program of interest 302 is defined by a program
of interest first portion 302A and a program of interest second portion
302B. Thewprogrviam3of interest first portion 302A is def iPa@aishgroobsace
schedul ed record start tine 304 of the stream ng program of interest 302
and the start time 404 of the unschedul ed program 402. The program of

i nterest second portion 302B is defined by the end tinme 408 of the
unschedul ed program 402 and the updated record end tine 410. 100581

I n sone si tthatunwhsdulddheroprasgc edopeedopmayg tiem iddi2até sheacreioontt ihaumtdhodulaf t he
stream ng program of interest 302 that is being recorded. For exanple, the
stream ng pMreger@m of interest 302 may be a sporting event. If the sporting

event does not ude at the orjqginally schedu]l ed record end ti 306,
Such as during dESh; NgPentiop iRl eSSl Rinehefieh DheHgn BEar P
determ ne A : rti , i Of 114 event
shoul d con'f‘olr\r,ﬁ}é(;.HE 919%3% ?ﬁ?%ggtatrt]g%%?@%f%f%%ﬂ? gk?ﬁgm%% E‘g%%’l&nlélh%agbr am of
i nterest 30B2a%a@BornGeibae M BENpORYs B didehdlwlae peddtarh TR SdeAdritoP 128 he
unschedul ed program 402 begins at a time that corresponds to the schedul ed
record end mitire ROGHtjonrdclor dPhdnsome emb@Bments, thicernschptiddd program infl0@609] The

duration of the unschedul ed program 402 corresPonds to the duration of
overtine pel32o88yottsetfhgenspdi (Ul aifemtace ched itanithndFogsm t 28 pldiet ithg event

is determned, the orting event ends. The end e orti.n nt
cor r esponde i TRE b el BB ER reef il B s, FAS PR BPED: am o
Interest 30y fﬁgy%orﬁt@p%i%&h%@%mﬁlﬁﬁn rad" AR EF U hugimhedil e S¥akem 100
deternine the updated record end tine 410 based upon the act uaﬁ time of
concl usi on iaforinionsthiteaditng the opaddstids éfnhenssheddRd ,prafan bhelciendsnt he
recording (at the updated record end tinme 410). Thus, the entire stream ng
progr am of Wprneoaelsi@oof theupsgladplgd grogram, the LRIBEOP may thasnedieripthdicngnt s, t he
unschedul ed Erosg %InléOZ is also recorded. Thus, a tinme nmarker or the like
may be optiGh4t @e'“ 8™ i nto the recording to identify the occurrence of
t he unschedul ed r YT o] { (o usi on
of the unschedul [g((;:l&gr %g‘? g%%idg’? bg%k?%%e%gg?n %ﬁ%otdkg%t ?rgt?‘l? éé&gcgsffﬁg@%
optional Iy dong6rdyeemilob o thdenddRcaidengs. BASHIA of HRWEEid Sevic@PlogYhdhgict he
recorded stream ng program of interest 302, and the unschedul ed program 402
i s reached,buthe st dimited taye s4iOdp bdxl 3B )f Emtlodimenth ef g aedordrenhkdrg caundl end
time 408 (identified by the end narker) of the unschedul ed program 402 can
S

be used to {YFEWi 198 3Yel Hplameed Hy phersmeda tdawices; sugdras. bt nehEpRdeto. t he
viewer may elect to junp ahead. {n the progranm [ewing taq the tinme 408
cor r espondi Tt et cERTRE oRvEr ‘PP LAEERER By thr Haidhn Rail®yiis

conti nue thegj L B f 1 ream ng program of interest 302

(t her eby SE?%%?%%WIEQU(& gﬁE%UIEegi 6‘%% r%' 402). [ 0061] In other

enbodi ments, befjpr4] t e HoaWeditinS cingsant meliimdevicd hes pbaytieg prokhai r
recorded stream ng program of interest 302, information may be presented to
t he vi ewer dontintstcemgnictfate BRea procpperesysienicidd alnethopy 3¢, angogre® tutfeur r ed

during the recording. The viewer may optionally select to skip over the
unschedul ed?§5r typRiipnaisheite] ¥ideq freprde OYADi2dh< PiEssataodryiceiplsiencedt: @ o skip

forward to yj £ regoyded unsch I roaram 402. (For .ex I t he
unsehedul ed BERoPRi03 ey ol SRTHE L SRPLAR s TR Bt "event
of interestmth@y JoBRoMbEWE hottidnd o BoRRE AR refbrl s&WINGe)logic 218, the current

schedule information 220, and optionally, the delay schedule information 222. Other

media devices may include some, or may omit some, of the above-described media

processing components. Further, additional components not described herein may be

included in alternative embodiments.
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100621 In sone enbodi nents, the unschedul ed program 402 nmay not be
recorded. Rather, the recording of the stream ng program of interest 302
hal ts, arwlotzhevi20438t arts upon concl usi on of the unschedeCedSprlogesns 402.
FIGURE 5 is a conceptual diagram of the stream ng program of interest 302
that is interrupted by the unschedul ed program 402. Here, recording of the
stream ng program of interest 302 starts at the schedul ed record start tine
304. The unschedul ed program 402 begins and interrupts the stream ng
program of i nt er[eé®t8] 30Ac fiilvaoliogoatk mexitr divivg P8ob@s s seatopsboat isanowecor d
halt tinme 502. The unschedul ed program 402 continues for a duration 406,
and then endfgadlRdessribydaPreedt Apiestraspait eheanely 224 graraceivedrby 3lpy program

Accordingly, aft ncl usi th hedyl ed 402 th di
of "the. S CORL T BGRarGH 2 kel g 3Bt 8 A B 1 AEk ™ hr ough

t he updat ed e, -' Qa%@p?bl’t i I a1 he
unschedul egm%?%%;%)r% %geﬁhﬁég%imﬁ%qgr? egﬁgsejtprl or %}%n?%{;g%‘r ?{g%érﬁ!g]{dkr%@:‘?ﬁ%dul ed
record ti negstAlctib@edived & PFOREs ey emi 20t eTIRSHand(b2t chbrhQURES §picsilya
conceptual diagram of the stream ng program of interest 302 delayed by a
previ ous unsoipeides agduplitygf argdk@B rewltplstrdviogethecaTha pdatedr syscor24shaaed ti e
602 and an updated record end tinme 604 defjned by the record schedul e
control systemariggrest for a progyp of intgsess P7 spepifisd by dbf wpy cpPYHRs HhPIREhat i s
schedul ed after. the.ynsch | ed program 402 .i.s del ayed at. Least the
dur at o aogr EHEHRESAEAN By=BRodt AR BuraltRor Rt PhBchebnt
politician aymflld@tta SREAT viddandos seA & HaREPIhRMAI DL shh@tindRRET rupt s
programm ng across the country. Accordingly, all subsequent programmng is
del ayed t heprdgiat budfer Q08 tsieh had iht i eoginh coserect Hd fieatas oheduihednglizogr am
duration 406). [ 0065] For exanple, the politician's speech may run
for fifteenpraicpigtiens devige 1200, wa |tha ereseritaon devisarinictfadear s tAlecamtisgly ppogr am of

interest 302 js iginally schedul ed to bei at 8:00 i.gi nal

schedul ed raéléﬁPBﬁL}’t pafye uger@;raahepné%anwr@:seﬁdpmmth%)ar(?%ﬁﬁ@ff&sletﬁredm ed
end tine SQ&ESGH&H&}stream ng program of interest 302 by fifteen m nutes.
That is, because of the delay caused by the politician's speech, the
program of i nt erge9) 3G3meRHIbEdiER K aFChBGM ety sbpidd 18ta Bnd@ r&omin% updat ed
record start time 602) and end at 9:15 (updated record end tine 604). Thus,
enbodi ment smediuh 226, pioge amatecoodingoelduwh entesfase 2. T0@:, begigmnr eCiotedisng  at

t he updated record start tine 602 (at 8:15 p.m) and end recording at the
updat ed r ecrepydisgompyBiceiod toagd repondsd by feyrergefe KecoHAe MeduneA2-r e st reani ng
program of inter 302 .is recorded. %0066 FI. GURE 7. conceptual |y
illustrates a pr@gsﬁ)émASYIF‘ggn@Qbsfo LB hy PRST _élafeﬁeéhgl t‘éf ref?fgmﬁr ogr am
record schegy) g systefod 0 vERRr PIRRLABLS HEABIAORIRCINIET drvLdifigy SLTeam
704, a corresponding audi o stream /706, a correspongl ng neta data stream
708, and a egibhe sReAdondosdRsS atll/Gragdviceni Jugh Sk rteam VL Q.10 Hae/oV ittke enflid eam 704
is conprised of a plurality of serially sequenced video frames 712, each
havi ng a patetdrding ancdiyrag¥6ofin acgrdmramithTHe Jddteteanelr epwer gddmands. Seri al |y

presented so as to create a noving picture. The audi o stream 706 may
i ncl ude spoRémPlRoPYs notyliaited tanfhepmedigrdsviva Woumay . beTrrafigigd Jdosicrd%m 706 i s

sequenced V\éotmr}nat Hse (t;rﬁn? '% QIie]:V'é \Uﬁsan70]p%io1§a{'f %grggtg actont%? gﬁg.nT]}l’\@rre%f‘o;t%go:ljrﬁrioﬁ 2%%2 d

background sounds e audi o stream correspond in t .
MOVi NG Pi CtiyEIRdes 4R ShBred@nBofdif 830N TIRBvieRBL yN&utiR€Tond B GFdFRLF QR Of
i nterest. [ 0067] The cl osed captioning sfream 710 is al so

concept ual | gonirbllaus2I0at@desabe patote @htrdE23po ggreadte aidrieanmif Gdtruciioas, vhacs ed
captioning stream 710 is typically a textual presentation of the words of
t he audi o svidesnsiEng. 23%hie thesemed inferiaechitdatp icorfrdl 9pgpiénn ¢fdble media device

108.
[0051] For example, the viewer may wish to view the current schedule of

programs that are available for viewing, either currently or in the future. The viewer may
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for hearing inpaired viewers or for viewers in an area with relatively |oud
anbi ent noi se |evels, such as a bar or the like. The words of the cl osed
capt i oni nyoxoroeiam3¥10 are sequenced so as to generally eornssponesise t he
spoken words of the audio stream 706. [0068] In an exenplary

enbodi ment of the programrecord schedul e system 100, a plurality of UPF
714 are enbedded in at |east one of the video stream 104, the correspondi ng
audi o stream 106, the correspondi ng neta data stream 108, and/or the

cor r espondi gegeraicanankuaain, oiithgrestorceamrdl1I2ateqpaseniepicsractipmbdLe p@sm | n
response to detecting a UPF 714 in the presented pr am stream 702, the
program r eci‘)‘h‘%ﬂul?c%ﬁé dveaeeans {pdereysiiqrphore e fyap of a displey er%@trgma prograthedand

e S R R S e
program 402%091?% o} é‘ﬁnehfoggz%oé.c%hﬁnﬁa{e]h (St %&?Pdé‘v‘ic@”l%m@%e(%

associ at ed U|0|n rmation 1nt eaU|o strea [§ assomated with

meta data idhabee 278t@ dataottf e@MbROBedianhdon AsSOGHBt@E bl heskd
captioning information in the closed captioning stream 708). A first UPF
714a is i nsefarmetidnnl2y pdreorc biOthe dnaragy 12600 iy mformamnen7 1@y clidecbwxiempt ar y
enbodi nent of t he pr ramrecord schedul e system 100. The first UPF 714a
(and subseditd g‘iﬁﬂe%?@sﬁ%’@?aﬁt% el P dced PrAETE™: HBNpF o@l?dam
stream 702 (PI‘IOI‘ to at the nmedia devi

08 R
T00701 Unarttiafiict PubrRERR 138 pRect S aes s S o S R TR B et

recordi ng ofrodBR, RInETHBGorBRASAMRS d&tQTO?EI%%on?’% Hﬁﬁnﬁ?@rym@ic}ﬁﬁﬁg tﬁeecor d' ng
may continue So as to record the unschedul ed program 402, a marker

the |ike maputle df nbepieshn. NAdy tshieabtee hbsrehatich my%nmt:ladédﬁm lﬂegpnagﬂaﬁgs of t he
unschedul ed program 402. [0071] The unschedul ed program 402 conti nues
for a duratdeseripes, infgrmktondd/par re¢omes A0 Dertrieftpnt Aemuths cHew| wdugsiegyr am

702, Aceor dRRGIYION P 1 S (URERIES PHB CHAHREF MR PERBSHCAPbdUl o0
or 00t am 4024 B} B ALERRI e LB AN S5RL, saedul e system 100 vil |

under stand t e unst program s currently interrupting the

stream ng progr 3| WierSihsdduledHdgam ihtetifts ¥icEM&tlyWyvaiB% froghacord the
stream ng programo interest 302 (or the remaining part of the stream ng

program of 4annUBF és the3@dpport trwnpad Ag# anraceisat by seheclib dewyes 1 GBNThOGecoah
appropri at ell\{ adj ust recording start and end tinmes in view of the
i nterrupting a4’ d?eé)@r axpcutod by the processor system 204 in an exemplary

embodiment, checks the current schedule information for the presence of any recording
activities currently underway, or scheduled at a future time.

[0053] In the event that a recording of a currently available program of interest
Pi is underway, the recording is interrupted by the occurrence of an unscheduled program.
The record schedule control system 100 operates to adjust recording start and/or end
times such that the program of interest Pi is recorded when it becomes available in the
received transport channel 224. The program recording schedule adjustments are made in
accordance with the received UPF.

[0054] A variety of exemplary, non-limiting program recording scenarios are
proved to illustrate exemplary operation of embodiments of the record schedule control
system 100. FIGURE 3 is a conceptual diagram of an uninterrupted streaming program of

interest 302 showing a scheduled record start time 304 and a scheduled record end time

-15-



[0072] During the unschedul ed program 402, the inserted UPFs 714 may
conprise a variety of information, including, but not limted to, the start
time 404 wO 20tve12u38chedul ed program 402 and a current tipeg/useomioesibé ke so
that the current duration 406 of the unschedul ed program 402 is

det er m nabl e. 100731 The unschedul ed program 402 ends at time 408
with a last video frane 712b. Upon concl usi on of the unschedul ed program
402 at tinme 408, a TJPF 714b is inserted into the programstream 702 to

i ndi cat e t hWoetetinaf byt the recost ivhedilecbnpobgrem WO2Heldpo s dedeat thanthat it he UPF
714b, dependi ng upon the enbodi ment, recording of the stream ng program of
i nterest 30 AROPITHREC, @ls PHEQIt @;C@urr?r@@o@fdarhgnsrv‘rwulg?émr@gﬁm thyy vaenld @&eé@éﬁ‘ d the

second portlon 302b of the stream am of interest 302, or a narker
or the |ike" mptﬁgg/oﬁgeéﬁtgﬁplioﬁ’iagl‘ffnlg g%@gl&dl ng to denote the end of the

unschedul ed pro 6 4%6 scl%edulﬁd [rg&z(qutaf%fthl%’ 3&@9&&%@6 %F ‘[6”(thet Hﬁe lfmqmdm ed
program 402, e e programrecord cilu e system 100 conti nue
to periodi C]gﬁrbflgr}iml dTSﬂeﬂestLﬂaEsS fetBived by dr hieaRIIggE &S tHeaaddia @iccFOR. EXanpl e,
the UPF 716a follows the UPF 714b. The UPFs 716 indicate that the

unschedul edschedutpdaenoddhdhane Yusedspandtab g time thitghap@itaabifl interestai0?2 is
subsequent p}z%g‘ram; Thus, when a viewer requests that a @ro gr am of

interest becheisddednd.t Husgieriiingy ynt&q@leaaahleeﬂh%ctuéthre%@ Ading #¥sblcan be
adjusted to_t.he up dated recor startrfaEC 2@2 e AN thter}ﬁann@fjﬁgﬁd rec ﬁd end
£6 feqy cRedttithg

time 604 (ﬁi‘“&%ﬁ%{ﬁl g) osram COMCPGHTEY Ay TRtTe, a's

reconcil i att'h@?ro%%%ﬁm?e‘r'é%hﬁ'}zh%d ﬁfél?%@ﬁﬁﬁﬂk&t %ﬁ@%g}aﬁﬂofﬂh@%tﬁm #9nd S
returned to Its originally scheduled tines. Eor exanple, if the duration of

t he unschedDVRea® 1praagoate48iote Secndnd oiddinmt I28rfoRrqodigamhdh aeomdingafdhy at i on
of one hour is canceled. Thus, programs that are after the canceled program
will be avatbgibnef dteresha? conchidennt the seliedelsd reppidfead amle)306t he reconcili atl on

when & tonei nt B! pYAGrRR i = CEmbatiF R ST ey 'eig Dy e ve
enbodi ment S3Oﬁttﬂ'§t 1“?1'56?1}1%&3& ’b%%& %H%ﬁgc}u dﬁg djr{)?rgrlfltﬁg 7[—8@5% C}e(h gptﬁg s{r&mn?

i ncl uded with one or ream I 0 streari 706,
the neta daﬁra%jgﬁlr&amrzg&oz apeks ar the Rencalieg ectokPgirt Qmk Y4, sAtr £am: 484 .thdor
exanple, the UPFs 714, 716 nmay be in a MPEG PSI (Program Specific

| nf or mat i onynstlabiled proguanh 483 bedmst andontetriprs tledstteaming Régrarh R ogte@sh 302.
Associ ation Table), a PMI (Program Map Table), a CAT (Conditional Access
Table), a Tﬁwnecmélﬂ%@fpgraet%amtm@% T DEVBHOTT) @yl endinainie 4@ (Whatea

Sttt Z'e) TBE ey s e PR Al o SR BRI of Tt DR oo

but not t i L Tabl e),
2 DOCT (D1 recr el CRaos] s meEh APl Sen A Erop B 1ER, SRR EE RS 2
DCCSCT ( Di r grahtedstGoannekts dnangahSeatating@eai@ant abin@kest 302 Hal bednfélagtdigd Text
Table), an EIT (Event Information Table), a CVCT (Cable Virtual Channel
Tabl e), andhercauwETof therunssiedulal piveramud2. (Bmaho)d'eﬂlenmachﬂ @y proginem WResl 714,

716 may be in a DVB (Digital Video Broadcast) (Service | nformation)

tabl es, suclhgfule Séf@fﬁmrw aflijupt thaprigipplly gchqdyled R@%W g HREIFOREPAK ), a
SDT (Ser Vi ce I El T..(Ey I nf or m | e BAT
(Bouquet AsasnouDl(ag éf)egg B? tl%Q 4%§q$nt rgeoirdlé |§ﬁé n orn rct)%gm.?}-ﬁll?er S)[‘D’OflRST
(Runni ng Statiuss Table), a TOT (Tinme O fset Table), and/or a TDT (Time and
Date Table). In other enbodi ments, the UPFs 714, 716 nay be conmunicated to
t he nedi a devi c008 ThuQttiestreamingeitserars WE intasst BY2 & d&Eipatl By e ptagaams of sSi on
of information. 100771 It shoul d be enphasi zed that the

above- descrintgeyt EFHwEiameiR A apd atpmram olgpigrestseed dogion S8eB-Thspseezam 900 are

| bl | h t
Var i at i one. ARG HORPRERLT SRA RRyTBED Hadhe FO<AHEY dAmores aBsk Bek o he
nmbodi
embod ent s, Sy 41D ﬁefeke%ﬁé‘dzoaﬂ AR @@gg@@ﬁgﬁ@@%@@ﬂ@t@g& 2, e

i ncl uded hereln scope o hi's
foll owi ng cl ai ns.
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CLAIMS |. A method for recording a programof interest at a nedia device,
the nmethod conprising: receiving an unschedul ed programflag (UPF)
corresporaipregioriaosn occurrence of an unschedul ed prograrCTiisesieiozsibhe UPF
i ncludes a current duration of the unschedul ed program and a current tine;
adjusting a schedul ed recording end tinme associated with the program of

I nterest to an updated record end tine in response to receiving the UPF,
wherein the schedul ed recording end tinme is in an el ectronic program gui de
(EPG, wherHicnpioemuptiateedt kevod gongne¥ddBt i ndefisadbby aret ¢rall tiie @Bl alf shd he
schedul ed recording end tinme plus the current duration of the unschedul ed
progr am an‘dlsﬂ‘/h?éﬂléq?hmgﬁ@%dﬁ@é@upé%%ﬂfﬁc%ﬁéndﬁlfﬁﬁﬂos based on the current

tie: and endi nguiAp, feselitiSL. dOS ATtk FLSnbRRES, R0 The

streaming program of interest 302 that is being recorded. For example, the streaming
program of interest 302 may be a sporting event. If the sporting event does not conclude
at the originally scheduled record end time 306, such as during one or more overtime
periods that must be played to determine a winner of the sporting event, recording of the
sporting event should continue. By defining the extended play of the streaming program
of interest 302 as an unscheduled program 402 (wherein the start of the unscheduled
program 402 begins at a time that corresponds to the scheduled record end time 306),
recording continues uninterrupted.

[0059] The duration of the unscheduled program 402 corresponds to the
duration of overtime periods of the sporting event. Once a winner of the sporting event is
determined, the sporting event ends. The end of the sporting event corresponds to the
updated record end time 410 of the streaming program of interest 302. Thus,
embodiments of the program record schedule system 100 determine the updated record
end time 410 based upon the actual time of conclusion of the streaming program of
interest 302, and then ends the recording (at the updated record end time 410). Thus, the
entire streaming program of interest 302 is recorded.

[0060] In some embodiments, the unscheduled program 402 is also recorded.
Thus, a time marker or the like may be optionally inserted into the recording to identify
the occurrence of the unscheduled program 402, which began at the time 404. Upon
conclusion of the unscheduled program 402, at time 408, another marker can be
optionally inserted into the recording. When a viewer is replaying the recorded streaming
program of interest 302, and the unscheduled program 402 is reached, the start time 404
(identified by the start marker) and end time 408 (identified by the end marker) of the
unscheduled program 402 can be used to provide viewing alternatives to the viewer. For

example, the viewer may elect to jump ahead in the programming viewing to the time 408
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2. The method of Caim1l1, wherein the received UPF is a first UPF, wherein
recordi ng of the programof interest is underway at a tine of a start of

t he unschwdubsdizpe3egr am and further conprising: recei viPag/Us2610008166 UPF
corresponding to an end of the unschedul ed program wherein the second UPF
I ncl udes an updated current duration of the unschedul ed program and an
updated current tinme, and wherein the updated current duration of the
unschedul ed program corresponds to a total duration of the unschedul ed
program at donespopdiag ed tiuceonehikionhi afethe dedcbeduladi prggramt 4@2h endredittnudeldice, a
duration of the unschedul ed program based upon the first UPF and the second
UPF; and add¢wiget Hethgurcaeridesh stieaning nhpssern edfuingicspridgr dharety slHerisg Kedul ed
recordi ng end tiﬁp such t&gﬁ t he updated record end tinme substantially
equal s t he WeHEAUFCROFER5ding end tine plus the duration of the

unschedul ed pr Oqg In otheﬁemb-glaﬁnegﬁt Qé}grfeQIIleh&i\’!:\%rq% ;}Ig‘?% O? rvﬁ{.hr}hé ng}rifl? gfg i ved

UPF is a first U wherein recordihg o e prog I nter
underway atthéir kdcoRle@fstréanih@pioghin bhitdiers GOE didoadatidh agdyara pRsitdius tther

conpri si ng:
viewer indicating that one or more unscheduled programs 402 occurred during the
recording. The viewer may optionally select to skip over the unscheduled program 402. In
other situations, the viewer may elect to skip forward to view the recorded unscheduled
program 402. (For example, the unscheduled program 402 may be a newscast pertaining
to a significant event of interest that the viewer is interested in viewing.)

[0062] In some embodiments, the unscheduled program 402 may not be
recorded. Rather, the recording of the streaming program of interest 302 halts, and then
restarts upon conclusion of the unscheduled program 402. FIGURE 5 is a conceptual
diagram of the streaming program of interest 302 that is interrupted by the unscheduled
program 402. Here, recording of the streaming program of interest 302 starts at the
scheduled record start time 304. The unscheduled program 402 begins and interrupts the
streaming program of interest 302. The program recording process halts at a record halt
time 502. The unscheduled program 402 continues for a duration 406, and then ends.
Recording restarts at a record restart time 504. Accordingly, after conclusion of the
unscheduled program 402, the recording of the streaming program of interest 302 restarts
and continues up through the updated record end time 410.

[0063] In other situations, the unscheduled program 402 begins and ends prior
to the originally scheduled record times of the streaming program of interest 302.
FIGURE 6 is a conceptual diagram of the streaming program of interest 302 delayed by a
previous unscheduled program 402 and showing an updated record start time 602 and an
updated record end time 604 defined by the record schedule control system 100.

[0064] Here, all subsequent programming that is scheduled after the

unscheduled program 402 is delayed by at least the duration 406 of the unscheduled
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halting the recording of the programof interest in response to receiving
the first UPF, receiving a second UPF conesponding to an end of the
unschedul w0 2proogoss and restarting the recordi ng of thecprusgriamesife
interest in response to receiving the second UPF. 4. The met hod of
Claim1l1, wherein the received UPF is a first UPF, wherein recording of the
program of interest is scheduled to begin after an end of the unschedul ed
program and conprising: receiving a second UPF con-esponding to the end of

t he unschedubgdmptOdgF@mxampler @i impoltentgetitcish Wl givecl yded (dr wnpdaddetl cur r ent
duration of the unschedul ed program and an updated current tinme, and
wher ei n t hePrograat é02)c that eWterigps apiogEing RereshshResiney greseidaglye o#ll esponds

t total d ti f th d t, t he.updat ed t ti ;
ot or i ng DD Pt Oh B HERBR U dre PO baeest uiBh 1 he
second UPF;uréﬂQg{ﬁgdf)ﬂ%grahloéu?étiog% tion of the unschedul ed programto a

schedul ed recording start tine indicated in the EPG such that an updated
record start timeoesybsFoaatanpld, thegauadisn’t fRedChodtheatr fieamdhngs. st ard time
plus a duration of the unschedul ed program and adding the total duration
of the unschedtinec progianirtaminherogeimeduntedsr3®2 ay chigigpllgrsdhediles td g at ed i n
the EPG such that the updated record end tine substantially equals the

schedul ed r&S&Pd Mg (Aigna sehsdypds secprestert tigrei W) ¢hd epd 2t F9L HedufBigingt ogr am

scheduled end time 306), the streaming program of interest 302 by fifteen minutes. That
is, because of the delay caused by the politician’s speech, the program of interest 302
would be rescheduled to start at 8:15 p.m. (updated record start time 602) and end at 9:15
(updated record end time 604). Thus, embodiments of the program record schedule
system 100 begin recording at the updated record start time 602 (at 8:15 p.m.) and end
recording at the updated record end time 604 (at 9:15 p.m.) such that the entire streaming
program of interest 302 is recorded.

[0066] FIGURE 7 conceptually illustrates a program stream 702 received by an
embodiment of the program record schedule system 100. The program stream 702
includes a video stream 704, a corresponding audio stream 706, a corresponding meta
data stream 708, and a corresponding closed captioning stream 710. The video stream 704
is comprised of a plurality of serially sequenced video frames 712, each having a
particular image of a program. The video frames 712 are serially presented so as to create
a moving picture. The audio stream 706 may include spoken words, music, and
background sounds. The audio stream 706 is sequenced with the video frames 712 such
that spoken words, music, and background sounds of the audio stream 706 correspond in
time with the moving picture. The meta data stream 708 contains other information of
interest.

[0067] The closed captioning stream 710 is also conceptually illustrated as part
of the program stream 702. The closed captioning stream 710 is typically a textual

presentation of the words of the audio stream 706. The textual presentation is provided
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5. The method of Claim4, further conprising: beginning the recording of
the programof interest at the updated record start tinme; and ending the
recor di ngwof2otoneo4spogr am of interest at the updated rec®Cu/uSaeloo28166 6.
The nethod of Claim1, further conprising: adding the current duration of
t he unschedul ed programto a schedul ed recording start tinme such that an
updated record start tinme substantially equals the schedul ed recording
start tinme plus a duration of the unschedul ed program and addi ng the
current durfat heningimpdied vizsetren dbradevparogr amrtaowitthelasietie duldeshbhiec osisi ng end
time such that the updated record end tine substantially equals the
schedul ed rleedt dielgaendat pheepliigs Thyevardr aft therflased cansioping chexw| 749 3t ogr am

sequenced so as to generally correspond to the spoken words of the audio stream 706.

[0068] In an exemplary embodiment of the program record schedule
system 100, a plurality of UPF 714 are embedded in at least one of the video stream 104,
the corresponding audio stream 106, the corresponding meta data stream 108, and/or the
corresponding closed captioning stream 710 at predefined intervals. In response to
detecting a UPF 714 in the presented program stream 702, the program record schedule
system 100 redefines recording start times and recording end times so that the streaming
program of interest 302 is recorded when it becomes available.

[0069] Here, the unscheduled program 402 begins at time 404 with a first video
frame 712a (and associated with audio information in the audio stream 706, associated
with meta data in the meta data stream 708, and/or associated with closed captioning
information in the closed captioning stream 708). A first UPF 714a is inserted into the
closed captioning stream 710 by the exemplary embodiment of the program record
schedule system 100. The first UPF 714a (and subsequent UPFs 714) are generated and
inserted into the program stream 702 prior to reception at the media device 108
(FIGURES 1 and 2).

[0070] Upon detection of the first UPF 714a, depending upon the embodiment,
recording of the streaming program of interest 302 may be halted, recording may continue
so as to record the unscheduled program 402, or a marker or the like may be inserted into
the recording to denote the beginning of the unscheduled program 402.

[0071] The unscheduled program 402 continues for a duration 406, and ends at
time 408. During the unscheduled program 402, a periodic series of UPFs 714 are
inserted into the program stream 702. Accordingly, if a viewer tunes to the channel that
the unscheduled program 402 is being presented, the program record schedule system 100
will understand that the unscheduled program 402 is currently interrupting the streaming

program of interest 302. Thus, if the viewer wishes to record the streaming program of
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7. The nethod of Claim6, further conprising: beginning the recording of
the programof interest at the updated record start tinme; and ending the
recor di ngwof2otoneo4spogr am of interest at the updated rec®Cu/uSaeloo28166 8.
The nmethod of Caim1l, wherein the received UPF is a first UPF, wherein
recording of the programof interest is underway at a tine of a start of

t he unschedul ed program and conprising: nmarking the recording of the
programof interest with a first marker in response to receiving the first
UPF; recor dinregest 302 (unthe nmchunieglppr aghaseamengairagrag oflingeeso AR ) UREprogram
corresponding to an end of the unschedul ed program restarting the

recordi ng ofcarhechsde patpnbi00;can apragrriataly sdiwpesidingstartandicnd wgetineissecond
UPF; and of the interrupting unscheduled program 402.

[0072] During the unscheduled program 402, the inserted UPFs 714 may
comprise a variety of information, including, but not limited to, the start time 404 of the
unscheduled program 402 and a current time or the like so that the current duration 406 of
the unscheduled program 402 is determinable.

[0073] The unscheduled program 402 ends at time 408 with a last video
frame 712b. Upon conclusion of the unscheduled program 402 at time 408, a UPF 714b is
inserted into the program stream 702 to indicate the end of the unscheduled program 402.
Upon detection of the UPF 714b, depending upon the embodiment, recording of the
streaming program of interest 302 may be restarted, recording may continue so as to
record the second portion 302b of the streaming program of interest 302, or a marker or
the like may be inserted into the recording to denote the end of the unscheduled program
402.

[0074] After conclusion of the unscheduled program 402, embodiments of the
program record schedule system 100 continue to periodically insert UPFs 716 into the
program stream 702. For example, the UPF 716a follows the UPF 714b. The UPFs 716
indicate that the unscheduled program 402 has caused a delay in the availability of
subsequent programs. Thus, when a viewer requests that a program of interest be
recorded, the originally scheduled start and end times can be adjusted to the updated
record start time 602 and the updated record end time 604 (FIGURE 6).

[0075] At some point in time, a scheduling reconciliation occurs such that
subsequently scheduled programming is returned to its originally scheduled times. For
example, if the duration of the unscheduled program 402 is one hour, then a program

having a duration of one hour is canceled. Thus, programs that are after the canceled

program will be available at their scheduled times. Preferably, the reconciliation occurs at
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mar ki ng the recording of the programof interest with a second marker as
the recording of the programof interest is restarted. 9. The nethod of
Claim 8, wonbtwero4onpri si ng: receiving an instruction fPoms2M0ma66t0 pl ay
the recorded programof interest; playing a first portion of the program
of interest beginning fromthe start of the programof interest up to a
halting of the recording of the program of interest based upon the first
mar ker; ski ppi ng over the recorded unschedul ed program and playing a
second por ta amm-pdaktievipg oigreamudf asi nire ready i égi morning), for ovheh heloenidteodst t he
unschedul ed progr‘amgpgl to an end of the program of interest based upon the
second nar kepgramas schipdladet hod of Claim 8, further conprising:

[0076] In alternative embodiments, the UPFs 714, 716 may be inserted into,
embedded in, or included with one or more of the video stream 704, the audio stream 706,
the meta data stream 708, and/or the closed captioning stream 710. For example, the
UPFs 714, 716 may be in a MPEG PSI (Program Specific Information) tables, such as,
but not limited to, a PAT (Program Association Table), a PMT (Program Map Table), a
CAT (Conditional Access Table), a TSDT (Transport Stream Description Table), and/or
Private Sections. The UPFs 714, 716 may be in an ASTC (Advanced Television Systems
Committee) PSIP (Program and System Information Protocol) tables, such as, but not
limited to, a STT (System Time Table), a RRT (Rating Region Table), a DCCT (Directed
Channel Change Table), a MGT (Master Guide Table), a DCCSCT (Directed Channel
Change Select Code Table), an ETT (Extended Text Table), an EIT (Event Information
Table), a CVCT (Cable Virtual Channel Table), and/or a TVCT (Terrestrial Virtual
Channel Table). The UPFs 714, 716 may be in a DVB (Digital Video Broadcast) SI
(Service Information) tables, such as, but not limited to, a NIT (Network Information
Table), a SDT (Service Description Table), an EIT (Event Information Table), a BAT
(Bouquet Association Table), a SIT (Selection Information Table), a RST (Running
Status Table), a TOT (Time Offset Table), and/or a TDT (Time and Date Table). In other
embodiments, the UPFs 714, 716 may be communicated to the media device 108 in other
manners, such as by a separate transmission of information.

[0077] Tt should be emphasized that the above-described embodiments of the
program record schedule system 100 are merely possible examples of implementations of
the invention. Many variations and modifications may be made to the above-described
embodiments. All such modifications and variations are intended to be included herein

within the scope of this disclosure and protected by the following claims.
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receiving an instruction froma viewer to play the unschedul ed
program and pl ayi ng the unschedul ed program based upon a begi nni ng
identified by the first marker up to the end of the unschedul ed
programidentified by the second marker. 11. The nethod of Caim1l,
wherein receiving the UPF conprises: receiving the UPF in at | east
one of a video stream an audio stream a neta data stream and a
closed captioning stream 12. A program recording systemof a nedia
device, the nedia device conprising: a program content stream
|nterfacé§hbﬂﬂ§gured to receive a program streamfrom a nedia
transmt facility that is broadcasting the programstreamto a

plurality of Ot,ﬂ%e@&iifér ARV LES o WOERE Bf LltereR 05 A& rd@ﬁﬂ% | 6| HERSI
at | east a program of interest hereln a first unschedul ed program

flag (UPRpmposmespondi ng to an occurrence of an unschedul ed program

t he unschedul ed pro gra cond URF espon t
t he unschedul ed PF9 gpgnl %F@Weg HJF??E%%?@EE &Rl @ﬁ@ggéggﬁgcﬁggmgéOf

each include a cur rgrhscheteltd pﬂ)gﬁim,t\ﬂ&xddﬂslﬁ?d”lﬁﬂﬁlnﬁﬂhdks aguashtahtation of the
current time; unscheduled program and a current time;
adjusting a scheduled recording end time associated with the program of interest
to an updated record end time in response to receiving the UPF, wherein the
scheduled recording end time is in an electronic program guide (EPG),
wherein the updated recording end time substantially equals the scheduled
recording end time plus the current duration of the unscheduled program, and
wherein the updated record end time is based on the current time; and

ending the recording of the program of interest based upon the updated record end

fime.

2. The method of Claim 1, wherein the received UPF is a first UPF, wherein recording
of the program of interest is underway at a time of a start of the unscheduled program, and
further comprising:

receiving a second UPF corresponding to an end of the unscheduled program,
wherein the second UPF includes an updated current duration of the
unscheduled program and an updated current time, and wherein the updated
current duration of the unscheduled program corresponds to a total duration of
the unscheduled program at the updated current time;

determining, at the media device, a duration of the unscheduled program based
upon the first UPF and the second UPF; and

adding the duration of the unscheduled program to the scheduled recording end
time such that the updated record end time substantially equals the scheduled

recording end time plus the duration of the unscheduled program.

-23-



ey

an interface configured to receive a request to record the program of
I nterest; a recording nedi um comruni catively coupled to the program
content streaminterface, and configured to record at |east the
program of interest in accordance with a schedul ed recording start
time and a schedul ed recording end tine associated with the program
of interest, wherein the scheduled recording start time and the
schedul ed recording end tine are defined in an el ectronic program

guide (EPG,; and a processor system communicatively coupled to the
pr ogr am conBent T methad phEkein dceherna thheeceisebV BF ip st BF, Whatein recording

confi gureg 4,0 program of interest is underway at a time of a start of the unscheduled program, and
further comprising:
halting the recording of the program of interest in response to receiving the first
UPF;
receiving a second UPF corresponding to an end of the unscheduled program; and

restarting the recording of the program of interest in response to receiving the

second UPF.

4. The method of Claim 1, wherein the received UPF is a first UPF, wherein recording
of the program of interest is scheduled to begin after an end of the unscheduled program, and
comprising:

receiving a second UPF corresponding to the end of the unscheduled program,
wherein the second UPF includes an updated current duration of the
unscheduled program and an updated current time, and wherein the updated
current duration of the unscheduled program corresponds to a total duration of
the unscheduled program at the updated current time;

determining the total duration of the unscheduled program based upon the second
UPF;

adding the total duration of the unscheduled program to a scheduled recording
start time indicated in the EPG such that an updated record start time
substantially equals the scheduled recording start time plus a duration of the
unscheduled program; and

adding the total duration of the unscheduled program to the scheduled recording
end time indicated in the EPG such that the updated record end time
substantially equals the scheduled recording end time plus the duration of the

unscheduled program.

5. The method of Claim 4, further comprising:
beginning the recording of the program of interest at the updated record start time;

and
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ftn.

determ ne a duration of the unschedul ed program based upon the | ater
recei ved one of the first UPF and the second UPF, wherein the |ater
recei ved one of the first UPF and the second UPF is identified based
on the cun-ent tinme in the first UPF and the second UPF;, and adj ust

t he schedul ed recording end tinme associated with the program of
interest to an updated record end tine in response to determning the
duration of the unschedul ed program by addi ng the duration of the
unschedul ed programto the schedul ed recording end tine defined in
the EPG, wher ei nendirg the swseglimgoighe piograpt olgnigresbit thavnpsated redosd endldine.
based upon the updated record end tinme. 13. The program recordi ng

system of Coal MilZmcHhPbeERih IERFRERINBHRF 1S the first UPF,

wherein recording of the programo erest is underway at a tine of
a start of the unakliethalcedeprdugtamoef drdunsbledelen prdmpamproe sdwednled ystoaling
is further configured t.o: determne a,change jn the duration . of the
unschedul ed progra&%ﬁhhggs%%ﬁ§éat%1Pﬂ%ﬁﬁfag?ﬁ S REn GRS ??83H¥Eﬂ“55the
interface receivi ngcliddeled ae@idinREart Whemphisna thatiehange tichddgled program;
duration is based upon the current tinmes in the first UPF and the

second UPF; and and
adding the current duration of the unscheduled program to the scheduled

recording end time such that the updated record end time substantially equals
the scheduled recording end time plus the duration of the unscheduled

program.

7. The method of Claim 6, further comprising:
beginning the recording of the program of interest at the updated record start time;
and

ending the recording of the program of interest at the updated record end time.

8.  The method of Claim 1, wherein the received UPF is a first UPF, wherein recording
of the program of interest is underway at a time of a start of the unscheduled program, and
comprising:

marking the recording of the program of interest with a first marker in response to
receiving the first UPF;

recording the unscheduled program;

receiving a second UPF corresponding to an end of the unscheduled program;

restarting the recording of the program of interest in response to receiving the
second UPF; and

marking the recording of the program of interest with a second marker as the

recording of the program of interest is restarted.

9.  The method of Claim 8, further comprising:

receiving an instruction from a viewer to play the recorded program of interest;

5.



add the change in the duration of the unscheduled programto the

schedul ed recording end tinme such that the updated record end tine

substantially equals the schedul ed recording end tinme plus the

current duration of the first UPF and the change in the duration. 14.

The programrecordi ng systemof Caim 12, further conprising: a

renote recording mediuminterface configured to communi cate the

program of interest to a renote recording nmediumfor recording.

15. The programrecording systemof Caim 12, wherein the recording

nmediumis a di gi Plyingjagest pagien @éihe prograg ofanipseshbekiaing figpdihg start of the

transmt facility f ' I ' cligh 00ram 9f ok

by a renote nedi a g(\gﬁlglgrbﬁfé@égle\k/t{lﬁ)g{oﬁhe p ogrtg‘%eg})l%lg%[g%res? OFragI{mg{ﬁz&eSt

medi a transmt f acibabddyypoh e finst inadteiconpri si ng: determining a start

of an unschedul egldggigggeerpthe recorded unscheduled program; and

playing a second portion of the program of interest beginning from the end of the
unscheduled program up to an end of the program of interest based upon the

second marker.

10. The method of Claim 8, further comprising:
receiving an instruction from a viewer to play the unscheduled program; and
playing the unscheduled program based upon a beginning identified by the first
marker up to the end of the unscheduled program identified by the second

marker.

11.  The method of Claim 1, wherein receiving the UPF comprises:
receiving the UPF in at least one of a video stream, an audio stream, a meta data

stream, and a closed captioning stream.

12, A program recording system of a media device, the media device comprising:
a program content stream interface configured to receive a program stream from a
media transmit facility that is broadcasting the program stream to a plurality
of other media devices, wherein the program stream includes at least a
program of interest therein, a first unscheduled program flag (UPF)
corresponding to an occuwrence of an unscheduled program, the unscheduled
program, and a second UPF comresponding to an end of the unscheduled
program, wherein the first UPF and the second UPF each include a current
duration of the unscheduled program and a current time;
an interface configured to receive a request to record the program of interest;
a recording medium communicatively coupled to the program content stream
mterface, and configured to record at least the program of interest in

accordance with a scheduled recording start time and a scheduled recording
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determ ning an end of the unschedul ed program determ ning a total
duration of the unschedul ed program based upon the start and the end
of the unschedul ed program generating an unschedul ed programflag
(UPF) corresponding to an occurrence of the unschedul ed program
wherein the UPF includes the total duration of the unschedul ed
programand a current time; inserting the UPF into a program stream
that is broadcast fromthe nedia transmt facility to the renote
medi a device and to a plurality of other renote nedi a devices; and
communi cati ng the ﬁn@gmasﬂop@@m with (the peodumm afnthtaress, p'h@tg'mameoﬁcheduled

interest to ther e O?dl a1at ndn‘?‘“ C(Pthaeft dluieg re%%'gllpgleﬁlaqe unscc{]?ﬁ% N an

program wherein at Teast one of a sche

t he program of int eteeﬁbn1c§ro@cbnugﬁled(HBG)tbl&i rem)te nmedi a device to an
updat ed record start time indicated in a troni c program gui de
(EPG based upon? tReFESE 2 SGr SRPHnisYtive e @h&ﬂﬁ}eeamﬁf%rcﬁﬁﬁent stream

included in the regqiNRd ke r\é&%ﬁ%&e&u%?*&ﬁ@%rﬁﬁufe%‘%@rd' ng end tine
of the program of interest indicate EPG i's adj usted by the

renote nedi a devi ceciegnian mp@aﬁt@d pledor dn@h@ﬁlltlfrmlmgeobaagbmpomlethe later
total duration of the eg<§§edh89 . Iﬁ%gl‘[?ﬁ% &lthl %Q 0I § [Blt}'e W é%giln e later

UPF, and wherein the program of | erest is recor by t’he"T éro
medi a devi ce based upeceiaid dreasft thefiestdfPH hgl ﬂnﬁdastcmd wmwﬁeﬁtf&ﬁtbaﬁemﬁl
and the updated r ecortﬂe gl.?lgent tlrrL% in the first UPF and the second UPF; and
adjust the scheduled recording end time associated with the program of
interest to an updated record end time in response to determining the
duration of the unscheduled program by adding the duration of the
unscheduled program to the scheduled recording end time defined in the
EPG,
wherein the recording of the program of interest is ended based upon the updated

record end time.

13.  The program recording system of Claim 12, wherein the received UPF is the first
UPF, wherein recording of the program of interest is underway at a time of a start of the
unscheduled program, and wherein the processor system is further configured to:

determine a change in the duration of the unscheduled program in response to the
program content siream interface receiving the second UPF, wherein the
change in the duration is based upon the current times in the first UPF and the
second UPF; and

add the change in the duration of the unscheduled program to the scheduled
recording end time such that the updated record end time substantially equals
the scheduled recording end time plus the current duration of the first UPF

and the change in the duration.

14. The program recording system of Claim 12, further comprising:
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17. The method of Claim 16, further conprising: periodically
generating, inserting and comruni cating the UPF that includes the
total duration of the unschedul ed programand a current tine. 18.
The nethod of Claim 17, wherein the UPF and a plurality of additional
UPFs are a plurality of first UPFs, and further conprising:
generating, inserting and comruni cating a second UPF into the program
streamin response to conpletion of the unschedul ed program wherein

t he schedul ed recording end tine of the programof interest is

adj usted to the apdavedesadiogthedivah interéachaselbiupbio dohenuneses the grogram of
second UPF. 19. .The nethod of Claim 17 erein.the UPF and a
plurality of addi ti'oha S[T%IZ‘S’I'—lsem {r%erecéor%lflgpgfli%mﬁ’éfecf)fq}%% UPFs, wherein

t he unschedul ed program occurs before a schedul ed recordi ng of the
program of ilat efTkstprogand réeordihe sysanmfi Glaimg 12,gehaeiat the gecordisge mtddivgn is a
and conmuni caIt |(2§ aog(%l urality of second UPFs into the program stream
in responY&RY 4B on of the unschedul ed program wherein the
plurality of second UPFs include a duration of the unschedul ed

program wheosei A ibgod abadutdd wasger didigy Sbabéntidlifg Lokl &F P9rammfof
interest js adjusted to the updated record start tinme based upon the
recei ved @Eﬁr%%%% R/, FCHAY M devicosecIdan dipuregrapetigrigrasiren dhe megia gransmit

the progrgpef mdthehsStohsisadi usted to the updated record end tine
based upon tlﬁ% recei ved0 u}sg% on. 20. The nethod of C aim 16,

further conpri si degfermining a start of an unscheduled program;

determining an end of the unscheduled program;

determining a total duration of the unscheduled program based upon the start and
the end of the unscheduled program,;

generating an unscheduled program flag (UPF) corresponding to an occurrence of
the unscheduled program, wherein the UPF includes the total duration of the
unscheduled program and a current time;

inserting the UPF into a program stream that is broadcast from the media transmit
facility to the remote media device and to a plurality of other remote media
devices; and

communicating the program stream with the UPF and the program of interest to
the remote media device after the end of the unscheduled program,

wherein at least one of a scheduled recording start time of the program of interest
is adjusted by the remote media device to an updated record start time
indicated in an electronic program guide (EPG) based upon the total duration
of the unscheduled program included in the received UPF, wherein a
scheduled recording end time of the program of interest indicated in the EPG
is adjusted by the remote media device to an updated record end time based
upon the total duration of the unscheduled program included in the received
UPF, and wherein the program of interest is recorded by the remote media
device based upon at least one of the updated record start time and the updated

record end time.
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nonitoring received progranmm ng froma | ocal program provider for the
start of the unschedul ed program and nonitoring the received
programmi ng fromthe | ocal program provider for the end of the
unschedul ed program

17. The method of Claim 16, further comprising:
periodically generating, inserting and communicating the UPF that includes the

total duration of the unscheduled program and a current time.

18. The method of Claim 17, wherein the UPF and a plurality of additional UPFs are a
plurality of first UPFs, and further comprising:

generating, inserting and communicating a second UPF into the program stream

in response to completion of the unscheduled program, wherein the scheduled

recording end time of the program of interest is adjusted to the updated record

end time based upon the received second UPF.

19. The method of Claim 17, wherein the UPF and a plurality of additional UPFs are a
plurality of first UPFs, wherein the unscheduled program occurs before a scheduled
recording of the program of interest, and further comprising:

generating, inserting and communicating a plurality of second UPFs into the
program stream in response to completion of the unscheduled program,
wherein the plurality of second UPFs include a duration of the unscheduled
program, wherein the scheduled recording start time of the program of interest
is adjusted to the updated record start time based upon the received duration,
and wherein the scheduled recording end time of the program of interest is

adjusted to the updated record end time based upon the received duration.

20. The method of Claim 16, further comprising:
monitoring received programming from a local program provider for the start of
the unscheduled program; and
monitoring the received programming from the local program provider for the end

of the unscheduled program.
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