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O Tel evision Prograns Using Event Notifications 5 BACKGROUND 1. FIELD The
present iwoandws7rel ates generally to digital televisionpramdSor/ermdeast
systens and, nore specifically, to using event notifications for
controlling the 10 recording of digital television prograns. 2.

DESCRI PTI ON The bMethod andhApparatug fos Selpetiviengecording gi t al br oadcast
technol ogi es  t h@f PélevisiomMProgeainy Bising ENvént Notifickitionsvi deo and audi o,
and other 15 technol ogi cal enhancements. Digital television (DTV)
broadcasting provides at |east several advancenents in broadcast content
enhancenent. One type of content enhancenent is the addition of

suppl egen i ion to the regular broadcast transm ssion.

Suppl egngnpgpdldrﬁ(gpmrrgi on can take many forms, such as Hypertext Markup
Language (HMIL), nmeta-data, and other information carrying 20 data

struct ure?. Flﬁznmnced or interactive television incorporates the

suppl emental ""Thformation into the view ng experience through interactive
di spl ays, |i nKEBhe presebt ingenfen relateshgeneraldy tredigitairtdlegisiosr afdcbtoadeast The
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net wonés, récetdivg of digitdl telesgion psagrarhe. consurer el ectroni cs industry, and the
personal conputer (PC) industry. ATVEF has defined protocols for HTM.-based
enhanced tel evision, which allow content creators to deliver enhanced
programm g ppsCR@ETIONOr ns of transport (analog, digital, cable, Internet

and satellite) to intelligent receivers. ATVEF has bl i shed t he Enhanced
Cont et 50 Spethe beatesinoJetistys sxaandiia, ik Gataerobdesst BEGHobABs ci nar s o
referred yfatasrohfiee neV VERLRRE Chihératrésuitiont Qideo0ZRH € aG@iBS | dFide theret hods
for providing enhancenents in both anal og and digital broadcasting
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authored once using a variety of tools and deployed to a variety of TV, set
top box, eontemCEhEneamestisi theradditipheof suppienssidali informptionh te tecreduas cont ent

broadcast transmission. Supplemental information can take many forms, such as

Hypertext Markup Language (HMTL), meta-data, and other information carrying

20 data structures. Enhanced or interactive television incorporates the supplemental

information into the viewing experience through interactive displays, links to web
pages on the Internet, and other features.

The Advanced Television Enhancement Forum (ATVEF) (www.atvef.org)

is a cross-industry alliance of companies representing broadcast and cable
25 networks, television transports, the consumer electronics industry, and the
personal computer (PC) industry. ATVEF has defined protocols for HTML-based
enhanced television, which allow content creators to deliver enhanced
programming over all forms of transport (analog, digital, cable, Internet and
satellite) to intelligent receivers. ATVEF has published the Enhanced Content
30 Specification, version 1.1, revision 26, 1998-2000 (hereinafter referred to as the
“ATVEF Specification”) to promote consistent methods for providing
enhancements in both analog and digital broadcasting systems. The ATVEF
Specification provides a standard for delivering interactive TV experiences that



formats and delivery nmechanisns for the transm ssion and processing of
triggers, resources, announcenents, and content that are associated with
an enhancwo 03804581 r ansm ssi on. Such enhancenents are of t emcIuisvabioeo f or use
by a conputer system (such as a PC), connected to the Internet or other
networ k. For exanple, one type of supplenmental information is a Universal
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weat her f %gge'tfét reto@ers NI)FRQcaé usedwby nailions nf)pecaplwtq rrsrd theiae®al s, or
scorin S|nafo tgwewer
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favorite shows to a VCR. Al of these devices, however, allow only time-driven
20 recording. Thatis, the viewer typically sets the channel number, start time, and
duration of the program (or end time), and the device records the program
broadcast on the selected channel during a specified time period. Control over
what is to be recorded is determined by the starting and ending times of the

programs.
25 In contrast, it is desirable in some instances to automatically record only

certain fragments or segments of interest in a program. For example, a viewer
may want to record the weather forecast from the local news, or a movie without
commercials, or scoring plays in a football game. Furthermore, in many cases,
the viewer may not know exactly when the program segment is being broadcast.
30 If the viewer sets up the recording of an entire program when only a portion of the
program is of interest, video storage is wasted. Additionally, finding the segment
of interest in the entire recorded program at a later point in time may be time

consuming and difficult.
2



BRI EF DESCRI PTI ON OF THE DRAW NGS The features and advant ages of the
present invention will becone apparent 5 fromthe follow ng detailed
descri ptiwop ModsBe present invention in which: Figure 1 i®ca/uoaeam of a
system for recording program segnents using event notifications according
to an enbodi nent of the present invention; and Figure 2 is a flow di agram
illustrating recording of program segnents using 10 event notifications

according to ' t invention. DETAILED DESCRI PTI ON
15 An en&%ﬁﬁ%ggﬁﬁdﬂﬁﬁﬁgﬁ%ggﬁﬂsﬁ%ﬁﬁan provi des the capability for event
driven recording of digital TV prograns. Viewers may sel ect segnents of
prograns to be recorded. A seqnent e . e QL portion
t hereof. The Eh@éﬁ’%ﬂﬁ%@@ﬁ@ﬁf’g%ﬁﬁ?ﬁ 3%%8@%&&3"@@@&3@98? g‘?rﬁ?gpgés‘%ayV%en an
event gOCGInS t iidVing BetaE @ agsaiptiondf theereseny inventi@ninevéctt: noti fication may
be 20 enbedded in the broadcast signal of the digital TV program A

receiver of the digital TV programnmay interpret the event notification

and aut omat i caid,ye St Rrd dRibrant oPB $y8een dm@cofdiighproprngrsagmentsdasiig ed. The
recorded progr thus contains onlg/ t he deinFr ed cont ent. selﬁt ed by the
vi ewer. Tvenbeotficatians ascoriing ern erabestimeptefdneyRepspal YRR driven, not
time driven agdpe Bk Mol n%ia%ﬁéﬂ AlStrativg rBedraing o prdgraintsegarents dsiogt i on to
"one enbodi nent™ or "an enbodi ment” of © the present invention neans that a
part i 10ul asveheastificetionstaogerdingtodn embediwent ¢fdbe presgaLBY¢BI®8 i n connecti on
with the enbodinent is included in at | east one enbodi nent of the present
i nvention. Thus, the appearances of the phrase "in one enbodi nent"
appearing in various places throughout the specification are not 30

necessari | I [ t he sane enbodinent. Figure 1 is a diagram of
a system @%TXWSES@'@ notifications corresponding to program
segnents to be recorded according to an enbodi nent of the present
invention. A television (TY) 10 may be ; i vt 3 VWO
03/ 00587 FK:T/*US@Q‘/DQQ@EIB‘i 0?/@?6 P@é&ﬁbl”ﬁ@ﬁt&%brﬁgl‘j&%ﬁ %%@86'@?5§'gc\ésts via a
br oadcast yRpinwpsderdilg ofh@ighalt TVoprogbams. may/idveers anay gielend segmesteiofe digit al
broadcast TV signals via a broadcast

St el | ¢ epr@BES o b8 HAEs.nd SRCTSIEA Chan B PP ioe” Fof PRFEAS: o ™ or
any ot herysui rabie AbgnsTssgrhens mehBaikaown las eents of interest. When an
event occurs during the broadcast of the program, an event notification may be

20 embedded in the broadcast signal of the digital TV program. A receiver of the
digital TV program may interpret the event notification and automatically start or
stop recording of the program as desired. The recorded program thus contains
only the desired content selected by the viewer. The selection of content to be
recorded is thus event driven, not time driven as in prior art systems.

25 Reference in the specification to “one embodiment” or “an embodiment” of
the present invention means that a particular feature, structure or characteristic
described in connection with the embodiment is included in at least one
embodiment of the present invention. Thus, the appearances of the phrase ‘in
one embodiment” appearing in various places throughout the specification are not

30 necessarily all referring to the same embodiment.

Figure 1 is a diagram of a system for providing event notifications
corresponding to program segments to be recorded according to an embodiment

of the present invention. A television (TV) 10 may be coupled to a set top box 12
3



5 enbodi nents, the set top box may be integral with the TV 10 or other
associ ated consumer el ectronics or conputer products. Set top box 12
conpr i seswAlgBosseCcei ver 16. The receiver decodes and pl &¢3/U50¥Efd4€0nt ent .
General ly, the ATVEF receiver may be a software product being executed by
a processor within the set top box, but may also conprise 10 hardware
circuit ryow\nebéivrmgtdi@taé't\/ Oay) lnpoadchsts ofsea bmaaﬁm&twowh@ Alheesetiter ei ver

processes the D [ nal h t

accordani@ 'V\‘FYE’etﬁ%n (%Szosbeé:glv]e @éfaﬁﬁ&é%%%tri& n gf@%h@ﬁ%%é cont ent
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strlpthere(:telvef l of tr| ecute a sof r
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i nto g ouRhiifimeRRNEHECKRA 169 BbL Aayet mm@taadwtfhrmmw 1DV otheoadsasdtesi gnal  may
include a variety of enhanced TV reaources such as ATVEF triggers to

updat e i rfOPFHRAET BIRCHPRES BLRUMRIHIEH) WS display (such as the screen of TV

10 or anot her gm 596)} ’12%Hb?l%@@%mbéleeﬂ-watrﬂé&eéélﬂrsdecodé’s’!badata
scripts, JavaaEFets HTM., we es, or other_useful ta. 20

The TV vipews ARdRF togatent. nﬁ@ﬂﬁ@lngﬁa\w ERRYRLBWY 85 R é?]ffW‘éfStpéP?\ fromthe

set top %QQcJEé/dt rb&é%s&hﬁlutk{uhewe%t% ke BGE mayOdls€xampriee enhanced
TV broao‘pegﬁgqs may us ngh;rs and scripts '?o change a?hesbanﬂ?rnseon web

gﬁggﬁp&o (r)trlwardwarerxclwgttlr%&}t wﬂm@; InenereamrRRAiment. R EVBRT#G Y spl ayed
t |
ot fhe W8Beftes h T bREEES Hind? 0S5 BrhahedP ETUBRER ASIOEE D el 50
?g(r:rg: Id se wmd'rajA'li'VEI? Spd@émetleer Ex7actionynfiesbanceddeq/tent r8ay £amBEsSmtf or the
T e AP e Y AT o Y ey veo by
or

conbi nfit l tﬁ.gd@fs leRecutava ssmaredscmmt ofegTagad® dpteogr aata bsrucrt@r@@r QétOthﬁiy be ik
acconpl i she

et or J nodeihgdt ot Seeating A g oo s IR BShRoL Racidl (PRTaCT,

noti fi cat heYproddiash sighapmagsnende pmge@nofsagmaned; Tt\/oresenmesi suclTlae set top
box may accordingly control the operation recor Rr%'tﬂg 4 WO
s sy (5l 4

03/ 009587A"PV¢EFUWQZ‘Q&Gdatﬁr'ﬁfj’ﬂa on gispigy &%‘8‘&? recor der may
be i nt egf?& e g th Toeqd %roénotﬁéh%orﬁt@ﬂpu}rﬂerw ResGUcErLcehtes r(DRLsy devi ce

communi ca y coupled to

metadata, scripts, Java applets, HTML, web pages, images, or other useful data.
20 The TV viewer may then interact with the enhanced content obtained from the set
top box and TV to enrich the viewing experience. For example, enhanced TV
broadcasts may use triggers and scripts to change the banners on web pages to
tie in with a TV program or to change web pages being displayed on a portion of
the TV screen or other monitor communicatively coupled with the TV or set top

25  box.
In one embodiment, set top box 12 may also comprise recorder 17.
Recorder 17 comprises a device or function for the recording, via either analog or
digital means, of TV programs received by the set top box. Recorder 17 may be
embodied in software, hardware, or any combination of the two. Recording of TV
30 programs by recorder may be accomplished by conventional, well known
techniques. Set top box 12 determines, as a result of viewer interaction and
reception of event notifications, which programs and program segments to record.

The set top box may accordingly control the operation of recorder in recording
4



set top box. Broadcast head-end 18 broadcasts the DIV si

box 12 5 over the broadcast network 14 using well knoa}]ggg!t hggst h_(la_hzet top
br oadcastwb®adessend accepts an enhanced TV stream 20 whi cmcm“lgsobézmo
reformatted by the broadcast head-end into the DTV signal broadcast over

t he broadcast network. The broadcast head-end may al so be known as a

t ranspor tpregrafi ofn ofhet raTtmpiments ofperrecoider ary ke nteerd! withitoery or

infrastructure that includes -
St cam 20 CHEPAPEAT SAMBYTE TR Sbude Boftmeat il ted 18 e
;Lgﬁgorvﬁéégdm@?)gshit 25 clontent conponents of the enhancement including
, , la . .
creator creat eéJ'O@Q’%@SEHﬁ%qTEég%%”\P@E%@% Cihl)eogggprgsquis%lt(?%gé %} tc%%e)ﬁ?@ t ggt
(€. 9. .5 ONG/Rthd BfdRdENstHeAWSRIMES Uigivg R@ll anowaaséthedsli dhemdadcdstohgadt t i ons)
and 15 zero or nore ATVEF triggers 24..The .content c gllﬁp a
br oadcasténty aCﬁfﬁtt&m‘ﬂ(,enaa'ﬁ?dp&?/dﬁg??@nzigﬁﬁ%ﬁayo&)eoftﬁer dt’ﬁe eé gﬁ%n
programm %ﬁﬁ@éét theadldhdOR® thentypdisigial brédteastonieethe brestcast netyoble t he same

entity as thé entity operating the broadcast head-
oper at or . The bresdeastdisadendenanASe Peipows) 3% aa%%&h‘?@%ﬁt%@r é;f%%% I(t:t)t

i ntegrate TV prq it JeivBheiRBStretaira tRE A fi0 S NIVE
Spemﬂca??%ﬁ ;r)r%r\qlsfSl eédggoﬂ? fé’nbﬂcrea’tr..g}:z‘!’s ng?chl ghaﬁﬁi abl goré'efdf)l?ﬁi i E of how

to deld vedatanhfine enhpnaegr AMrstreaToR8rmay P& ¢TeRIedJpY 3¢ GO S EatRE i
conpliant receivers, e | t n ' [ C the
pr ot ocol aléqwrﬁed E@et ﬁ%ﬁ%&?gﬁgﬁ@?ﬁﬁ otﬁgt g&ggga:cgm&a \ggnr“glr]?ﬂetegﬁt the
notifi cat bamgncandntiendluding tbdio tvislean\graniies, |laypsht intaRACtoBNANY A9 % cei ver

Shars “IngShebRErR b R AT e wRRirshe meaiane 26 Ty
be execubgdegt, dneeormerel meg(rang.havmgtatuaqgt ‘;@a‘égéigﬁm“‘?@ﬁ éar%gr)esT) Sqntﬁhit h gf‘y
g)r(rbodlﬂgents, ervent nQIR)dELfi |at | onz rm.yebg rﬁgﬂﬂe%@ t%r irﬁhy"‘b bRfAdeh&ingr €
SOpirl'VEF gzm@gﬁé t '99F% ‘rln g1 &R .a‘?a jst_reafgnn'%/or.rrat or protocol .
1.1.5. Triggers g?ﬁ%?ﬁﬁ Fﬁrﬁ?ﬁz@%ﬂb&\?ﬁﬁﬁslﬂpawgﬁmmﬂﬂg@ntﬂm S€Xe on
'+ one Dembacent, e s eronsy By b s e SAUS AR 0P
rbuncendf o RESU i oot cpepudy agcumuabor, ambnest W
allows a content creator to integrate programs with relevant data
20 enhancements. The ATVEF Specification provides content creators with a
reliable definition of how to deliver enhanced programming over a variety of
transport mechanisms to compliant receivers. Some embodiments of the present
invention use the protocol defined by the ATVEF Specification to create program
event notifications and deliver them to any intelligent and compliant receiver, such
25 as set top box 12. In some embodiments, event notifications 26 may be data
enhancements implemented as ATVEF packages and triggers that may be
executed at the receivers (e.g., set top boxes and/or TVs). In other
embodiments, event notifications may be embedded in a moving picture experts
group (MPEG) data stream, or other data stream format or protocol.
30 ATVEF triggers are described in the ATVEF Specification in section 1.1.5.
Triggers are real-time events delivered for an enhanced TV program. In one
embodiment, a trigger may be included in a single Internet Protocol (IP) multicast

packet delivered on the address and port defined in an announcement for an
5



enhanced TV program In another enbodi ment for analog TV, triggers may be
transmtted on vertical blanking interval (VBlI) line 21 of a National

Tel evi si OWO o3vegsear ds Commttee (NTSC) tel evision signal. PATNESP2/R9¢ei ver 16
may set a policy for allowing users to turn on or turn off enhanced TV
content, and can use a 5 trigger arrival as a signal _to notify users of
enhanced eomdreetl B prdgan i inyancthérgrrebedimantyfor @oRlegeT G topgersdhay Rey
optional ly include a hunman:r [er At QR A GIA i a

ceri pr . THEnTER o Bitoe) DREREG hEaRTEEnAhe SRS NI B 2 e
fromthe BtordeRsComestiees (MTSChteldwisipn eigeat ARVERtReneiver 6 MAY#EFaRecei ver
may interpret a received trigger N | f program
segnent oB°|i'9¥tf8rr AOWIRG HFRS f7 8‘3’&]8 gisaf t@ﬁ oﬁ‘é@ﬁé?]%eﬁffv bglﬁttghg %388? ﬁ_‘lu\s/égr ogr ams
may besi depgef beVaPss aemmantosnotihesees of edtancee gontentayaiabiliyndirggest a

program segnent may be_ events of interest. t [ r TV

pr ogr anmi ARYREIUdECR diRl'r'na‘?;f%\VéﬁYC(gpma h 'é?'%%%ﬁ%@ﬂ%%{%%%&ﬁﬁé‘% ta-lEt e

i nt e est i BYoPARAt até OindRa \WcAYET The ATWES Retuikirndumrmines howtto énterpretl 5
notification may signify the starting of a program se nt and a,second
event  notriggecnieesivasaiioni i Pvaﬁﬁ%stg?ﬁﬁdr&?dof e %%r‘r?‘é%&ﬁ%n{h%
General |y A\TSIFeReB8ivel RIAYVihHtet BOMELE0ES t@gjgbeeaamafr \évenpgotfitatiory oba
identified as separate discrete events to be registered for by a viewer.

For eA@nplpeqgram segment opptesespeingd¥epdnast ona She y conprise presentation
of the ”a“onaboﬂﬁ\“@’of“f‘@ él%ﬁ?émsﬂ% bk NiBeriticdahs eeameneat iegreiner@r t, t he
re,

| ocal weat her repo sports”scores,” sports highlights, daj Iq\'(I fi nanci al
i nf or mat i deginhingaanchemding P a dregramssegment Maynke §¥EE of fiergibt HenteNbxanpl e,

in a Sport?ecag{;[[%?frpgg\/:§§Brﬁﬁm¥r{§emg?%§%tsihiékgl_aﬂf:e WHIPORAFAmM GRGMentsPOSSi bl e

events maf I ng plFfays wo m nute warni ng, gl ays ai ni ng
over 20 yawdstituleointerpatirgesyentstfor @epieivens, Inf omleszodinents @ 8rst qVﬁ”Eet 25

acencdsr i CHEFATRG A6 SATGY B SL Rhpha 00 it sEURBRCaRT S SRR Sfent ThOTL ANt
portion ofnotifddtioh ¥niy eghiytiieagndieg ofi et progen asgrmenteveanerally,iselestedst to a
e e T T
D -l me e b T e e, Loy hobab et her
nmanual |y mveétﬁt aat g%apﬂigﬁ, F’Eﬁﬁef‘w‘\go'ﬁ)rq;a Ealqtiona Hg\gﬁ’dk% Yocggﬁfg g)r%t ﬂgér ea’ta or. 6
20 national weather report, the local weather report, sports scores, sports highlights,
daily financial information, local human interest stories, and so on. In another
example, in a sports program such as the broadcasting of a football game,
possible events may comprise scoring plays, the two minute warning, plays
gaining over 20 yards, long passes, interceptions, fumbles, and so on. In yet
25  another example, in a drama program, possible events may comprise important
scenes furthering the plot of the program. As can be appreciated, any portion of
any TV program may be identified as an event of interest to a viewer. Each event
may be assigned a globally unique identifier. Furthermore, the portion of the TV
program may be pre-recorded, or may be part of a live broadcast. For a live
30 broadcast, events occurring in real-time may be tagged or otherwise identified as

they happen, either manually or automatically, by the broadcast head-end or

content creator.



WO 03/ 009587 PCT/ US02/ 22940 1|1 n one enbodi nent, viewers nmay subscribe or
regi ster for event notifications through a user interface available at the
set top bww.os3Bessexanple, the viewer nay be presented w PoTAISHY/$940f
events on the TV or other nonitor for one or nore selected prograns on one
or nore selected channels of interest 5 (e.g., show all news segnent events
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The set ofURSAERE Oy el §9‘§F‘%rolefr®9d'51?n& ®ge%PEWyo%%ﬁ$en8ﬁem %ln}éfég
channel s. sy sQXRBRNI®a @ailyin%%Faﬂ@)/oﬂéﬁhdgazm, begipsdgrant guidé,eor idiahf er ent
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channdl 4electsapic feegueh pveB GIgCHPNG p(seg!amtﬂ@g#%fag‘gmwﬂr’a% ft on
channel 11e68n%shkcity SRabRliReE inflateQefilfuriiedivel upleagiimbrseatbpast on

. a re

channel events potentially occurring in progrgns br oadcast
on channelbog5g&ro \thamorareventsntFaiexaMpleatheyieyver may SEIRSH eVeis CLINteI§St he

starting of;, a\géslglgfiq&%ﬂ u§&9%gﬁc§%&ﬁéﬁgmgkﬁﬁgs%g 2MAr&haa®htrot he set

top box y recorder to tune tot channel and start recording
the progr amasaousent Thabeiectad exente vea bereempilaskandostores BytbeisebtPh bRX cat i ng

the endin f the progr . top box nay cause the recorder
to stgg r%ég?%lF%QOf{?%gtﬁfegagé\%%@@éﬁgh{%ﬂ Vl'oer?”géa{dcast on the channel. In this
way, event not iThé cgdti oheversst rebistared for dydeageweheeay osdumay weltipleed t o
control recording activity at .the viewer's,.sjite. T east
three t rar‘i‘Qﬁ%‘?@s-n@@ﬁ&ﬁ?@Hé’ as\éﬂ”?fr{“%@%a‘f%%@?% r t%g%éﬁ ﬁ@gbe?@se gfre]rt\tls,l nventi on
for sendi REneNRNEvaHs igoteribily BBcUrtng inv brogeams Ibnoartvast emivbdnmaird,, fouhe set

top box or TV includes t tuners. One t b i h The TV
o b, Py bR S e sl g TR 11! 8né SRS the

20 potentially occurring in a program broadcast on channe! 32, and three events
potentially occurring in programs broadcast on channel 156.

When an event notification is received indicating the starting of a program
segment selected by a viewer on a channel, the set top box may cause the
recorder to tune to the channel and start recording the program segment. When

25  an event notification is received indicating the ending of the program segment, the
set top box may cause the recorder to stop recording the program segment
broadcast on the channel. In this way, event notifications sent by the broadcast
head-end may be used to control recording activity at the viewer's site.

There may be at least three transport mechanisms used in embodiments of

30 the present invention for sending event notifications to a viewer. In one
embodiment, the set top box or TV includes two tuners. One tuner may be used
to receive the TV program currently being watched, while the second tuner is

typically used for a value added service such as PIP. Instead of PIP however, in
7



typically used for a value added service such as PIP. Instead of PIP
however, in 7 WO 03/009587 PCT/ US02/ 22940 sone enbodi nents of the present
I nvent i orwDhg/oess8pnd tuner tunes to a second broadcast ciramrEso2/239a0
carries current event notifications sent fromthe broadcast head-end to
the set top box. In another enbodi nent, the set top box or TV may , include
only one somereniaaimestsaif thergraseet Mveptiopghamesench iings tunesdy a sRR9Fhe 5

nly_one piooghe
ol cotr oni beatEgspantel MRLF Sinet RUER o RLABoSeft Ml BPRRMAN)  ana

the |ike) hBayend t& thesatrtep torn I anathenembodiownt, dhe sattopdiok Fubhmay t he
Internet. In this case

. an .| nternet Rl b el may be
used as alrtq%@saeivm?e&w&hi(E%f?%e""a%|t$€§$‘})§5‘!eqﬁé’hn%?'wiv@é i 0 ’ssﬁmﬁ{?‘%\TVEF
triggegs tRwdhralsy BaEsns ofrote ofher Asvisto(@uchraska §Or eonsunéreel@atvimitst ri gger s
representing event notifications, be.co | Ga |0 gat ets
t hrough t KaUiPAESE nedll phPng. @Sﬁ?ﬁ?bp'ggés?sesﬂﬁ?aw&éﬁ&ég i"ggl @a@gﬁél ed to
the set tQgnhiionAbldesemuhrRAtiGREeRét@driasuchcasing iteragst entrBdcase, Ringure 1,
this device nmay be an [

y _conputing devjce  capable of receiyi over a
net wor k s Uidarnet peatecql iPe midicast ¢nagpel may 8%@8&@@&‘{”ﬁ98ﬁ§’&°’?}%8%%§5x
connect s td%li\%é?%vleﬂltr%ti'ﬁgétidcn lin ASVEE\idkers eth&T\wrer'stsitegger s and a separat e
conput er systemis not used. In still another enbodj nent et top box

_ t he
or TV1Dncl udesAsrshpworie Rigiter!, MitdATMEF dM93eTR GeRTESSIUING %’8Hh88‘5}|°8ﬁ.”5 In this
case, even 1] ' d Send {16 gleampateralystemm Wit h
the prim a)}p}?%ﬁ{?@w&%d 'Wytérjgaw rethgéhgggggg?gﬁse to cogfpgrez;tg b
provi di ng 320 comndwiichtirelpncaupisd te Hhangtstopo b@’é-her"""ﬂ‘?‘dﬂiﬁé@ﬁ'@%ﬂm&ks for
carrying event notificati. far,a okt [FWe] r &Fp ghagel s. For
DTV, the WH?H&%(S?VSt%mg%I"?rrrﬁa?/urlgng:’l b@gelagglltcg |B|£‘§‘12ktzae‘t)sa(ﬂ avi ng&@\g/ent
noti fi cat icapablet af rreteitinggdata evemias networst sioh @RakeellRtenats hdUgPNATVEF and
ATVEF triggers are discussed herein as,a,tr : [ r
conveyiPng aPROAMERL t%????‘@ap‘?’bﬁgnqe& oethtf'l @@@BQ{ Hé@?ﬂ%ﬁ? ﬁgmélﬁot
limted i RriggB@ntm™ deparate eompoter systgmdonoiusedatn stlanstiwreearodiment known or

br oadoast thesat RORTTIHNSRHeT SVBE TNl B e B 18 T ERhaln. L0 e
enpl oyed. |3QnEi GLECeverit hobfidtiong Hiagdieagarit lonuat rsatienTV chanmedlalanggwittec or di ng
of TVpr Ogt{wg ryr::?'imary program. This may require broadcasters to cooperate by providing
20 bandwidth on their channels to other broadcast networks for carrying event
notifications for a plurality of programs and channels. For DTV, the broadcast
signal may include data packets having event notification data relating to events
on other channels.
Although ATVEF and ATVEF triggers are discussed herein as a transport
25  mechanism for conveying the event notifications to the viewer, the invention is not
limited in scope in this respect. Any communications protocol, now known or
developed in the future, that communicates the event notifications from the
broadcast head-end to the set top box and/or TV in a timely manner may be
employed.
30 Figure 2 is a flow diagram illustrating controlling recording of TV programs
using event notifications according to an embodiment of the present invention. At
block 50, the broadcaster or content creator defines events for a program to be or

being broadcast. In one scenario, a broadcaster or content creator may define a
8



usi ng event notifications according to an enbodi ment of the present
invention. At block 50, the broadcaster or content creator defines events
for a progoasiovssbe or being broadcast. In one scenari o, PaETIrOze®aGt er or
content creator nay define a 8 WD 03/009587 PCT/ US02/22940 set of events
for every prerecorded programin a broadcast schedule. For exanple, if a
cable TV eet eateeémtstterTewecy)rnna‘ﬂyordpérm‘Dg@na imyra doeadsash eehgside. Heffi ng

mul tiple chan | e TV QL t e events
For a1 proghafsie SARERLY BriarMechanirzhg, FarRany BREcERK MRubR

anne r-any su sets thereo The 5
br oadcast aavirgunhuitipe chairiels theveatiies TVror setellite conapany may deﬁ@mmveeth :

sports events WS, event s 0 en may be
anyt hi ng 5@@9@*%‘?5 g’é%?ﬂcalsg Orﬁ]aﬁBe |n2]8|§ %}'roﬂg}n kS %1 t(g]lr?ge(gnbggénent t he
descrigti ‘bea‘éfﬁaﬁér m‘ézlaisor@fmb%vemtesmreabenhedor IlvstsandIal(ellgzes@otthew@ﬁ,out t he

broadcast industr exa ext ended mar kup 10 | anguage (XM.) or
anot her s@“%%ﬁ]eé“’so%@ﬁﬁ 69?\§@°I”§nguage may be used to define a schema of

event descri pt \RRSehh® gBBerabenaisiesl ahythlabmafppemdg&stabbet tmnlﬁkanpentuarat
creators. In one sinple illustrative, non-I : ven
descri pt i ®regrasf i Inianeoemaagimsst. thg dQB‘F’lPQP%rﬂ; aﬁr%’&ﬂﬁmaﬁﬁ;%sp Sﬁﬁrﬂ%%jr

<fragment 3, %?am% HEBBY EWROErY. Y PP eiaple, éxterdédmark

</ event typ%\;jsmézc anneﬂgt)gﬁanneb??\l%aﬁe </ch%nne|§ 2oﬂ e
cor r edfondanayag® G§ML) er anether swtableidesriRtivedgngyage W%P%‘?Fﬁtoc%ﬂlnsgae
Footbal | MeRdh FRIEN & és%aéﬁ@éotpaf FRY BRNS2dS6P bl BeoddcadteroHRd dontant

</fragnment> <event type ts_H ghlights </event_type> <channel>
Channel 148eatdrshannel > In a nore detailed exanple, in one embodi ment of the
present inventjion a_ e L def in \V id ERR CSRIMNt | ddbcRAP®EH am
segnents may bLD dgg simi8 EfBstfftive dHohhiihg® \es@hpie, p

definition may be:

15
<program> Program_Name </program>
<fragment> Event_Name </fragment>
<event_type> Event_Type_Name </event_type>
<channel> Channel_Name </channel>

20

whereas, a corresponding specific event description may be:

<program> College Football Weekly Game</program>
<fragment> Scoring_Play_Touchdown </fragment>

25 <event_type> Sports_Highlights </event_type>
<channel> Channel_148 </channel>

In a more detailed example, in one embodiment of the present invention, a

schema for defining events representing program segments may be:

30
<program name="" channel="' network="">
<fragments>
<fragment>
<event_name></event_name>
35 <event_type></event_type>
<event_description></event_description>
</fragment>



<program nane="" channel ="" network=""> <fragnents> <fragnent>
<event _nanme></event _nanme> 35 <event_type></event_type>
<event _deworipbissn></ event description> </fragnent> 9 WOPQ3BOH5RT0
PCT/ US02/ 22940 </fragnents> </progran> 5 <AttributeType name="nane"
dt:type="string" /> <AttributeType nane="channel" dt:type="string" />
<AttributeType.name="network" dt:type="string" /> <El enent Type
nama::' event</irggrmeéntsent ent ="t ext Onl y" dt:type="string" /> <El enentType
name="eveRrfprobgmami> content ="textOnly" dt:type="string" /> 10 <El ement Type
nane="event -descri ption” content="textOnly" dt: type ="stri n g"
<El emeft TypériDatetydd nagaéhllamai'allﬁtYQﬁF"ﬁténﬂ'é’rl order= many > <el enent
type="everfttriaueType ndinesichahnel” ditypeestiing"/z" /> 15 <el ement type
=" event _t ypefibuteMise narms NetwarCot type="string’ &  <el ement t ype
=" event _deg@maitTymmiames@vent sameOcontarEitext@naly” dttype="stimg drrent Type>
<El ement TygemetBypd nageeleveht_type' eontehtd"te3tOply" ot tyee="sténg"/> 20 <el enent
t ype="1br agerithéntMypenameseveat_desxdption’scohtent? textonll sittypeTigteng”
<El err'ent Type name="progran content="eltOnly" order="many"> <attribute
type="nane" required="yes" /> 25 <attribute type="channel” required="yes"
> <attridpedtypesnambuardgmernyuortent="oltuily/ ordest manyt> t ype="f r agment s"
m nQccur s="<EmaRx{Eeitesent_hame>mirdddupsrent MupOezcBd="tel>e are two exanpl es
of usiygg t higedlght tpdielem tydie" MROECUrEPNEFRRDEOESE 1" Pf Ogr am segnent :
<element type="event_description" minOccurs="0" maxOccurs="1" />
</ElementType>

<ElementType name="fragments" content="eltOnly" order="many">
20 <element type="fragment" minOccurs="0" maxOccurs=""" />
</ElementType>

<ElementType name="program" content="eltOnly" order="many">
<attribute type="name" required="yes" />
25 <attribute type="channel" required="yes" />
<attribute type="network" required="yes" />
<element type="fragments” minOccurs="0" maxOccurs="1" />
</ElementType>

30 Here are two examples of using this definition of an event representing a
program segment:

<program name="News Channel 8" channel="8" network="NBC">
<fragments>

35 <fragment>
<event_name>Local Weather</event_name>
<event_type>News_Weather_Report</event_type>
<event_description>Weather with Michael Smith</event_description>

</fragment>

40 <fragment>

<event_name>Sports Channel 8</event_name>

<event_type>News_Sports_Report</event_type>
<event_description>Sports News with John Smith</event_description>
</fragment>
45 </fragments>
</program>

<program name="Monday Night Football” channel="2" network="ABC">

<fragments>
10



<pr ogram nane="News Channel 8" channel ="8" network="NBC'> <

<f ragnment > <event nanme>Local Wather</event nane> <event ty];);ilﬁlen\?\gt ;S/‘Za?ﬁer
_Report </woantodsgpe> <event description>Weather with M chaelr/us02/22940
Sm t h</ event _description> </fragment> 40 <fragnent> <event nane>Sports
Channel 8</event_name> <event_type>News_Sports Report </ event _type>

<event _descr «fpdgnmant>Sports News wi th John Smt h</ event _descri pti on>
</fragma'r'1t> ASevdritr ceapnerS coring Blay Depchdewn<igrejr aameane="Monday Ni ght

Foot bal | " chareedrit” §penSpons oozl Fouchdpwg rréemest: IO 03/ 009587

PCT/ US02/ 2294Qevettr daptription>Seeeng ToacheeBodragrmem<igvemydeneiplinr? event _name>
<event st ype><fagieatFoot bal | _Touchdown </event _type> B
<event _descr kpadmertScor i ng Touchdown Fragment </ event _description> 5

</ fragment > <f<@aém1_3rﬁlérﬁe>swmgtp_m)aﬁbmseoalkmgeml_agrmEPel_d Goal </ event _nane>
<event _t _ype>S%Oér&j&@@ﬁérlg?b@ﬂbdﬂ__@ﬂﬂf@ealelu@hl;m@» <event B

d;afscrl pt | 0N>ScQyéAtIdedcpibforSBtorifg A@NEGLsY Fragmentiésvent mlesoriptiont0 </ f r agment >
</ fraggent s>sagRlcAB an>  An exanple of a schema for defining an event
notificatiogsbghbmes: 15 <event notification name="" channel ="" networ k=""

action= > ¢program>

An example of a schema for defining an event notification follows:
15
<event_notification name="" channel="" network="" action="">
<event_id></event_id>
<event_name></event_name>
<event_type></event_type>
20 <event_description></event_description>
<event_notification>

<AttributeType name="name" dt:type="string" />
<AttributeType name="channel" dt:type="string" />

25  <AttributeType name="action" dt:type="string" />
<ElementType name="event_id" content="textOnly" dt:type="string" />
<ElementType name="event_name" content="textOnly" dt:type="string" />
<ElementType name="event_type" content="textOnly" dt:type="string" />
<ElementType name="event_description" content="textOnly" dt:type="string"

30 />

<ElementType name="event_notification" content="eltOnly"
order="many">
<attribute type="name" required="yes" />
35 <attribute type="channel" required="yes" />
<attribute type="action" required="yes" />
<element type="event_id" minOccurs="1" maxOccurs="1" />
<element type="event_name" minOccurs="1" maxOccurs="1" />
<element type="event_type" minOccurs="1" maxQOccurs="1" />
40 <element type="event_description” minOccurs="0" maxOccurs="1"
/>
</ElementType>

45 Here are two examples of using this definition of an event notification:

<event_notification name="News Channel 8” channel="8" action="start™>
<event_id>ecabafb9-7f19-11 d2-978e-0000f8757e2a</event_id>
<event_name>Local Weather Report</event_name>
50 <event_type> News_Weather_Report </event_type>

<event_description>
11



<event _i d></event _i d> <event _nane></event _nanme> <eve nt_type>
</ event _type> 20 <event_descri ption></ event _description> <event
noti fi catworua/oeysst ri but eType nane="nane" dt stype= "string'PCAUS02/22940
<Attr'|'but eType nanme="channel " dt:type="string" /> 25 <AttributeType
nane="action" dt:type="string" /> <El enent Type nane="event id"
cont ent ="t exjv@athiet with Migipest Sstithi figrhato Alertfos Monday ddly 9aR8RT event _name”
cont ent :"teblé@hk_)d'esdﬁpttoy\pe:"stri ng" /> <El ement Type name="event type"
cont ent =" ke hptificdtiohype= "string” /> <El ement Type B
nane="event -descri ption” content= "textOnly" dt:type="string" 30 />
<El enegt Typgermtap@mcatictanes ABOCMbnday’ Nigbhk aotball tban@iFy"  or der =" many" >
<attri but_ﬁctq&';?_eggga,ne" requi red="yes" /> 35 <attribute type="channel"
{eqw_ red="yegent > reabafbbTeR11400878620000887 570 uierent=lyes” /> <el enent
m.ypg; event.d\dnt BhesEeb Rlay ToyShduwrsAvENt /namesel enent type="event _nare"
A p=cpetoribe Z..Je.vzgﬁ b5 Foottall_Telcenn<ieyprstypernt _type"  mi nOccur s="1"
maxchHrS:"{e'v 3 ECFI beyent type="event _description” m nCccurs="0'
et Hg; 15 BB ahYiRsoréda Blichddnd. New YorRIpl: #tiamf 13isi ng this

n oL,&i fé/s?ﬁb idHat | fication: <event notification name="News
Channel 8 <(5 gg}; ifieationdCtion="start"> <event_i d>ecabaf b9-7f 19- 11
ggng?il 00 t e a;oevent _id> <eventnane>Local Wat her

event _nane> <event __type> News

<eventisdescr i pOmaih&Evvmsw}d@égPOMﬂg Gggl\éﬁ?"t?ﬁﬂgé@%% e ﬁgfir?‘?\//ﬁepiﬁ%gﬁ;el

Sm th: Tornado A& bRfentRRGRY, HHibde Emboliftlent T ¥t JERRTbAD MaynBe

communicated to the set top box, either via the broadcast network or via a back

ack

channel such as the Internet or telephone line. The set top box receives the event
definitions and presents them to the viewer for selection. Alternatively, the event

20 definitions may be presented to the viewer in some other form, such as a printed
publication distributed through the mail or by other means, or an electronic
program guide. At block 52 of Figure 2 the viewer uses a user interface operated
by the set top box to select events of interest to be recorded for one or more
programs. At block 54, prior to or contemporaneous with broadcasting of

25 programs, the broadcaster or content creator generates event notifications for
events occurring in the programs being broadcast. This may be done for all
programs on all channels or any subset thereof. In one embodiment, the event
notifications comprise ATVEF triggers. At block 56, the broadcaster creates the
enhanced TV stream by combining the TV content with the generated event

30 notifications (e.g., ATVEF triggers). At any given point in time, there may be zero
or more event notifications for a portion of the enhanced TV stream.

At block 58, the broadcaster broadcasts the enhanced TV stream, including
the TV content (for one or more programs) and zero or more event notifications.
Depending on the transport mechanism used, the event notifications may be

35 transmitted over the Internet, on a selected specialized channel for event
notifications, or embedded within the same channel as a program. Similartoa TV
program, event notifications may be recorded and/or replayed or rebroadcast. At

12



</ event notification> 5 <event_notification nane="ABC Monday N ght

Footbal | " channel ="2" action="stop"> <event id> fcabafb9-7f19-11

d2- 978e- OWOMBBIBIE2a</ event _i d> <event _name>Scori ng Pl ay PCT/US02/22940

Touchdown</ event _nane> <event _type>Sports_Footbal | _Touchdown </event type>

10 <event _description> Jack Smth of Mam Scores a Touchdown. New York 10
M ani  1Bjock/6eVitetset exchoxpteceines HesTAé nontant over et broascast nefyask.tad event s

énd correspondi vent notificatjans fl b cast er or
cont ont | c it haifERtond aishi<iBk! i pRE0eaR AFEICY: Hitimaher dhas
conmuni catcgﬁi,ph@rtsdeﬁﬁithé@a tbpyox isélher anothet Hevigr)o reestheset ladrddXor via a

back channel such as the Lnternef or ,tele L ne. ; oX

recei ves teReNEselie e%?éﬁi’}ﬂt'b?%‘ﬁ’gs'a&@ ﬁ‘?te@hn&?@é)? ﬁrghﬂ%g tth%-g% 8?'2%\%%% or

sel ect Bon-noﬁﬁéa%ﬁﬁwtﬁ?thé! set bﬁeﬁeﬁt@bf aferdstf fonbe remosdetagreiougly setastasd to t he
viewer in sone other form such. as a printe blicati LSt 4 byt ed

t hrough t Wy Wei viewer. pyf @PMeﬁveﬁﬁﬁé’Fc‘ﬂan%rPred%oé&{Bn?cé:% Sgg%r(rag {g’ﬁ)w e. At

bl ock 52 Qf.dridiEGert: ndtii€atiir@VMBEt Wished oS Ebréspoats a0 e ojeeventsetbctdsy the set
top box to seYect events of interest to be recorded . for one. of he
(%g(?ﬁg?l ng of 25

prograns. evenbthecsetsap bex Fayses hayrecorier BrpardRESHOINE FVET

prograns, Lhe. by @adGRgheieveht ROMNISHEd BEQRIRY BB &S acreeaived aiveht cat i ons
for events Occurring i'n the prograns being broadcasc}ih%'gﬁglré(eg y be done for
I

al | pioogrratificationathie sehtoprizixcagsesiig recaider torsien e odi ment, the
event notification [,S.9; tdd I b eadcast er
ﬂ’hgﬁ C%udg%@é{b%ﬁn’ﬁé%ﬁﬁe cffrrr%%? ifvenfibn RIseS KMIREF tritRye

creates the e ream by c Ining the TV content_ wth the

gener at ed eend rédrdert tofrecandi pragrare segmenty\Esed onRfsHEeNcept ah¢Vefitven poi nt
intime, there may be zero Or Qi d | O8fiehtQRcl@ddaasdly on of

t he enhan mp\l;elg)tﬁpgg%on’gfoﬁ%ggfgﬁ?&%,?ﬁ(fgsg?'ggé%%ﬁ%‘% br%ad_c%sts, th):a
enhanced TiMosd program iseginandisig intériest tBthe viawenas eeleetedy tae VIRWERViBtiiyr ans)

oed. The spberies b anr S Spovae T ERChisHaf ssiehisienas meTnar <7
sel ect ed Sﬁ%i Abtifeators @M arkaniquenntientifiet)), fancattieoprogram segmeatdée wi t hi n
the sane channel as a program Simlar to a TV jre B EPBhsed on
noti fi cat i ©eaerdedytheeracerisARaIMEaNS B12Y R PR SUIE r%ﬁi g%dcascf. #
the event notifications embedded in the TV programs.
The techniques described herein are not limited to any particular hardware
20 or software configuration; they may find applicability in any computing or
processing environment. The techniques may be implemented in hardware,
software, or a combination of the two. The techniques may be implemented in
programs executing on programmable machines such as set top boxes, digital
televisions, mobile or stationary computers, personal digital assistants, and similar
25 devices that each include a processor, a storage medium readable by the
processor (including volatile and non-volatile memory and/or storage elements), at
least one input device, and one or more output devices. Program code is applied
to the data entered using the input device to perform the functions described and
to generate output information. The output information may be applied to one or
30 more output devices.
Each program may be implemented in a high level procedural or object

oriented programming language to communicate with a processing system.

13



12 WO 03/009587 PCT/ US02/ 22940 bl ock 60, the set top box receives the TV
content over the broadcast network, and the event notifications over
ei t her thwohsoedsast network or the Internet (via a conpwcarussysioam the
set top box itself, or another device). Once the set top box receives the
event notifications, the set top box conpares the received event 5

noti fi cat Homave tplnogrlamssmaym‘e ipiernented in rsaermbly elomgehing dargiadepifevi ousl y

sel ected Vi ewer out to occur
accor di ngd?%retdhzn 3%88?%69 @%Qﬁ?ge ?E’fblhgg o%és{) 'ﬁ%re'rr?éét%ghes or corresponds
to a viewer sefgsH edch program mdfyebeesltoreda;mnbmxtqragﬁsemedlm or gleyicgef %0 start

recording the event at block 6 i shed
occur ri ngCamRastdieag PRy ANGBYYi @’&H@@m"%@b%’&? |h|1‘a i @g%/l(gyw né'%s&'lts Pto box
causesgt hﬁqgggg@gq%k top infdr mediontiongievive, ¢hatris .redtalse Hyna ogemeeatberdi msnt

t he present |%vgﬂgﬁg %EQFQS"@??EF’\\EZEE tri erjRr e(‘\?gﬁiﬂ'«l'r%vél %pdﬁ,%ﬁég% t e ecord
progr am sé&pEdit d elt n $as€d on

br oadcast rridcﬁﬁre Whéh frStbidge iné@Gmarstasévicens esdd by tHeuctesputet to perfm)me program
segnents of I1nterest to the viewer as selected b tg)%\gn e){%ﬁ?‘!ts the 15

user int eﬁh%@@ceﬂhr%n@ew‘?ﬁ'ﬁ@@h%'ﬂ whe SVHETHEaY B0 P8 ude t he
event not 'r;\g%ﬂ{e'n@bsaas( %‘?ﬁ&ﬁlr@r@ab‘é’éle%ﬁiré{gé Aeafunt, lc@dﬁgur@@@@thtdﬁﬁrolgrmr am
segments are  recor

recorded segnments may be eaS|I¥ rted and
sear ched bémesl toe starage gveditmnaR iCONHGHTES EaUssH &IMAEhing 1n8Pedte, & ans. The
Lo e pOGRE el if, Bl 8t mpLaaRls o iRfln oY oPRE FbIRMIRY clamﬁsdware 20
or sof t warB*¥th atton, d icability in any conputing or
processi ng eanIﬂIBrtﬂstmveﬁhm humrqdmrlhe@wﬁb fﬁﬁiﬂ“@ﬁ%l"éﬁrﬁtwehar dwar e,
software, or genmented in
progr ans Mmﬁ{b&b B egap gﬁ%ttmrrfe%g gagoslt’%g&%kgg&?egﬂ%hgg@bégﬁgs di gital
tel evi si O%rloﬂ”ﬁbﬂddﬁlc@tlonﬁ eftthe astyativergmioetimentpersswelbss othgr t al  assi st ant s,

and simlar 25 devic t hat each .incl ude di um
Feadadbe BRGaNSTs GE hesBreniPRGHIGh AF oL G Pana h s rhe AR G Y
and/ or st qjagetHR!iRVENNbAS peddins hRaddentstEtoiliepwithirditei speit and scopreofdhe nor e

out put devices. Programcode is applied to the data entered using the

i nput deviieeentieNperform the functions described and to generate out put
information. The output information nay be applied to one or 30 nore

out put devices. Each program may be inplenented in a high | evel procedural
or obj ect

14



oriented programm ng | anguage to communicate with a processing system 13
WO 03/ 009587 PCT/ US02/ 22940 However, prograns nmay be inplenented in
assenbl y wo msmedssne | anguage, if desired. In any case, tReTiEoyemge nay be
conpiled or interpreted. Each such program may be stored on a storage

medi um or device, e.g., conpact read only nenory (CD-ROM, digital
versatile disk (DVD), hard disk, 5 magnetic disk, or simlar nmedium or

devi ce, g'ﬁ‘ % readabl e by a general or special purpose programrmabl e

machi ne f MRt i guring and operating the nmachine when the storage nedi um
or device is read by the conputer to perform the procedures described
herein. The syste al,so be considered to be inplenented as-a

machi ne-r eadab agl'rc’cr}?%[\ g9 % i um configured with a program 10 where the
storage nedi um so confl gured causes a machine to operate in a specific
manner . O her enbodlrrents re within I | ai ns.

Wil e Bhis invénti dhMeRP éﬁCQfg'é‘@ﬂ %i%f?%ﬁg?rﬁ&aéﬁé?é'ﬁ%%t (?3 &?wanug'y?atl ve
embodi ment's, t BlogrHee6mpRsingn is not intended to be construed in a limting
sense. Various nodifications of the i]l ugt ratt'?‘gf\ée”b()d' ments, as well as

other 15 enbodieseiving aHigtald Vv sieam inshidingne ' PPA@Rt to persons
skilled in the,gbhatilally¥pareifg Fé&rduﬁ’d@ﬂhb@@f’ectwrﬁragnam Sagmelnentd to lie
within the spirit and scope of the " invention. &03/ 009587

PCT/ US02/ 2igtabTV erourams wheia fist eyeqt patificalion i rje_cel)g\e Hod of recordi ng a

sel ect,gd progr ficBidif of the seleeRt A¥dghiatgivheReei ving a
di gi tgﬁ TV st rg%m%ﬁﬁﬁg?ﬁcfte% rt?gnecdl r\z)dta TV prog?z?n%?rg autgomatl cally starting
recordi ng setondle/ecmhetﬁtceﬂorptsdgﬁ%tm egnent of the digital TV program when a
first event notification is received; and 10 automatically stopping
recording of the selected programsegnent when a second event notification
is received. 22. The mathbwdf circl aivimardin thvdighaliT\ bleealn gPMArisewaRt r eam

conpri ses aﬂanc dfwced TV stream

stre
15
3. The method of claim 2, further comprising receiving the event
notifications within the enhanced TV stream, the event notifications indicating
occurrence of one of the starting and ending of broadcasting of the selected
program segment in the enhanced TV stream.
20

4. The method of claim 3, wherein each event notification comprises an

ATVEF trigger.

5 The method of claim 1, wherein each event notification comprises an

25  ATVEF trigger communicated over the Internet.

6. The method of claim 1, further comprising tuning to a channel on which
the selected program segment is being broadcast when the first event notification

is received.

30
7. The method of claim 1, wherein the event notifications are received from

a broadcast head-end that distributes the digital TV stream.
15



15 3. The nmethod of claim2, further conprising receiving the event
notifications within the enhanced TV stream the event notifications

i ndi cati g0 000e38T ence of one of the starting and endi ng @CThrsoazasti ng of
the selected program segnment in the enhanced TV stream 20 4. The net hod
of claim3, wherein each event notification conprises an ATVEF trigger. 5.
The nmethod of claim1l, wherein each event notification conprises an 25

ATVEF trigger g¢o ni cat ver méntai m 1,
further corrprié' Egu Lﬁih?égfcia@ 1Ctﬁl2ﬁ1néerl%mﬁﬂwhp %ntlt he sePecte pr ogram
segment i pefp@ivigadvaebaesighifyiMeeventee first event notification is received.

30 7. The nethod of claiml1l, wherein the event notifications are received
from a broadcast head-end that distributes the digital TV stream 15 WO

03/ 009587 PCT/ YS8RE 2rEAK oBalaﬁFh@ ftmltdlcmdrrquismgaégistering fortriegification®f i si ng
identiTying program se r_rer_\t S. br. oad ST GOl £ \mi 5 9.

The met hodventsca Afstegen ﬂrt‘ﬁ'?"’ﬁ'é‘g Br%?'p@pﬁa é%é'ﬁb%%éié&gd? Y@%‘Z‘tl on of
events, Fn%ht SYEL et &rht naichting begarﬂmgmj Wad@ﬂsﬁr@mtsemtﬁdﬁe sel ect ed
pr ogram seg and a second event indicating the ending of broadcasting

t he sel ectpeogramwnéﬁﬁtsegrrent 10 10. The nethod of claim9, further
conprising receiving a plurality of event notifications, filtering the
event notifications to identify those event notifications corre%gondi ng to

regi st1@r ed evenDs Thamdetbosh of Gaim fgurhersomArigingrreesiung aRiralY of s¥elr am
segnent when.the e e bii@eHtifCPbES Epsthotifications st er ed
events. 13’(&'50 rﬁ@hﬁ@& %/\}%’ﬁf ggﬁkbﬁér%aterlm nI yr:eg| ster ednng gﬂjs occur
progr ams dwmedcracﬂm tmeglstdrenl avents, askl conAkiag secolding ohiBeSElatiSE of cl ai m 9,
wherein t hperogr%'megégen%’e hhe P& RAevkft notifications correspond to registered

events.

15
11. The method of claim 9, wherein registered events occur in programs

broadcast on a plurality of channels.

12. The method of claim 9, wherein the selected program segment is

20 broadcast live and the events are determined in real-time.

13. An article comprising: a storage medium having a plurality of machine
readable instructions, wherein when the instructions are executed by a processor,
the instructions provide for recording a selected program segment of a digital TV

25  stream, the instructions including receiving a digital TV stream including the digital
TV program, automatically starting recording of the selected program segment of
the digital TV program when a first event notification is received, and automatically
stopping recording of the selected program segment when a second event
notification is received.

30
14. The article of claim 13, wherein the digital TV stream comprises an

enhanced TV stream.

16



20 broadcast live and the events are determined in real-tine. 13. An
article conprising: a storage nediumhaving a plurality of machine

r eadabl e woIBH00S87 ons, wherein when the instructions are exEasvEzoy a
processor, the instructions provide for recording a sel ected program
segnment of a digital TV 25 stream the instructions including receiving a
digital TV str#anThasitict of glaime 4dfusihencommising ghuetiong erg®aeViraiths starting
recordi ng .sel o I kit i program when a
first eveﬁ%nﬁh%ﬁ?‘l‘saglgﬁ Tggﬁﬁ"&@%@@ﬁ%ﬁ%ﬁ?%ttgﬁgﬁ?@ﬂ Ig&_ltlgﬁ%)/ pi ng recording
of the selmlidatidg pcogrentesdgne of thetstarting se@@ndingwéhmoaﬁ@@stmgﬁfh%n is

received. 30 14. The article of j , ein the digital TV stream
conpri ses SEfctednagaRSeB Y #”e@%e%kgh%iﬁ\éf%ﬁém PCT/ US02/ 22940 15. The
arti tcI 8 ;)ff_cl ai m 14, f;Jrj[ her hcorrp;l'i sing instructions for receivi _n]g_ t hte_
event notificatjons w.thi e n . 20 i cations
i ndi cating occﬁjé'rgﬁ%@”tﬁ“re %rfia"br‘fﬁ’]W@egeﬁg?%%n§$%g§méfhcép§%8%’?8 Isr(%aé casting of

the sel eqirREMriggeram segnent in the enhanced TV stream 5 16. The article
of claim 15, wherein each event notification conprises an ATVEF trigger.
17. The article of claim 13, wherein each event notification conprises an

10 ATVEF triggey ¢REEHHCH@SnmOVE wHehen batieeveit nofifitatiéheomptised &n of cl aim
13, further conprising instructions to cause tuning to a channel on which

the sdPectAdyER biggamsosagHaisated OVBEthRMBMSAdcast when the first event
notification is received. 15 19. The article of claim 13, wherein the event
notifications are received froma broadcast head-end that distributes the
digital TV stré8niThaartickhef clairy t3, duriter ePEIPA$ING Instiyelionsrto CaHEE 1UEiNgy
instructiqns ] Vi bei eas

Si g fyi ndb BaApedl S rtkeicete BREIATEGHIRI polig hsadeasaiarine

r egi st er i figstfeventradtifiCatoatis cacedfed. events, a first event indicating the

begi nn1i5ng of broadcasting the sel ected program

19. The article of claim 13, wherein the event notifications are received

from a broadcast head-end that distributes the digital TV stream.

20. The article of claim 13, further comprising instructions for identifying

20 program segments being broadcast as signifying events.

21. The article of claim 20, further comprising registering for notification of
events, a first event indicating the beginning of broadcasting the selected program
segment and a second event indicating the ending of broadcasting the selected

25 program segment.

22 The article of claim 20, further comprising instructions for receiving a
plurality of event notifications, filtering the event notifications to identify those
event notifications corresponding to registered events, and controliing recording of

30 the selected program segment when the received event notifications correspond

to registered events.

17



segnent and a second event indicating the ending of broadcasting the

sel ected 25 program segnent. 22. The article of claim20, further

conpri si nyoiosdbysscti ons for receiving a plurality of evemrcTnusbi/iivemti ons,
filtering the event notifications to identify those event notifications
corresponding to registered events, and controlling recording of 30 the
sel ect ed progr asn Teeatitte offolgimt 2e wherin vegisteredrRvenistdceHCAtAreH3MSor r espond
to registered events. 17 / 587 PCT/ US02/ 22940 23. The article of
cl ai m 20, %\WDE%OW%B‘U@'&@a&é\?g% s occur in prograns broadcast on a
plurality of channels. 24. The article of claim20, wherein the selected

program segnent i 5 bro ast. Ji { @ oned i
real -tine. g25. Eﬁ\ iﬁ? ﬁg&FeO?qufaé@e%d”m%gr%ﬁgWer%@%ﬁ%&ﬁ%@éﬁﬁ%ﬁ@@%ﬁqg pr oglr gms
conpri gi NGroddeast IWenmddré everits arsdetérneinediirsreaktimer i ng in prograns; 10

providing the event definitions to a viewer for selection of events of
interest to be recorded; receiving registrations for selected events of

interest from bhe ahewsd of Biceivirgt aHderececiingnirginoéd PW agogramsegnent s
corresponding to the selected events when the program segnents are

br oadcast ;COMPris@8ei vi ng an enhanced tel evision stream the stream

conprising tel ?é’&eﬂiﬁﬁ"defﬁﬁt%%%’Févé}ﬂybmrﬂrﬁ@in%romh%; program segnents and
event notifications correst)ondi_ ng to eventi; and .congari n éhfe reicei ved
event Mot i fi caPre/ting thetgvent dgfinitons &ey a MRWR JoTRRFCliPR O %ﬁ'}’i'g° 'BleEeted

pr ogram sqgrga%gorgg the television prograns being broadcast 20 when the
recei ved event notl?’i cations correspond to a registered event. 26. The
met hod of cl ai me@iingwegistiationstor seleaiedayenis|afnteieshiran R WEWEbIRhr i ses a

digital television.str | toadeast on a
plural i tyefBE"r%Fneéjr%déﬁippégb%%s%eﬁ%t%%%%ﬁeﬁgﬁ%éz)%egé&hag?\éi n the enhanced
t el evi si orthé prazam segmentssae baocaticgst al t el evi si on stream and ATVEF triggers

rept es1e5nt the ergceeri]\ging an enhanced television stream, the stream comprising television

programs having one or more program segments and event notifications

corresponding to events; and
comparing the received event notifications to the registered events and

recording selected program segments of the television programs being broadcast
20 when the received event notifications correspond to a registered event.

26. The method of claim 25, wherein the enhanced television stream

comprises a digital television stream and the events occur in programs broadcast

on a plurality of channels.

25
27. The method of claim 25, wherein the enhanced television stream
comprises a digital television stream and ATVEF triggers represent the event
notifications.
30 28. An article comprising: a storage medium having a plurality of machine

readable instructions, wherein when the instructions are executed by a processor,
the instructions provide for receiving and recording enhanced TV programs, the

instructions including receiving definitions of events occurring in programs,
18



notifications. 30 28. An article conprising: a storage nmedi um having a
plurality of machine readable instructions, wherein when the instructions
are execuwedsloysssr processor, the instructions provide forcramser/yiomg and
recordi ng enhanced TV prograns, the instructions including receiving
definitions of events occurring in prograns, 18 WO 03/009587 PCT/ US02/ 22940
provi di ngptdvidimy theteveef definitiopado avyieweyi enmslection of ayasts PORtESISte BRt s of

nterest Lo be . 1 ecqrdem o SR8 IR SelERHER dRe/eR! SRS VBePIENt S Of

interest %% '"ztdr’née‘ﬁI recordi ng of program segnents
cor r espongito@ regoriding cfqiregrasdsegveamtscarasponding t%ﬂ'@gﬁeéﬁﬁt%ﬁég‘fﬁé‘ whep e

br oad
Lol evi o ol PGSR o PR B R B Mo, Fompr! 1 no

noti fi gat iygnstr&drn cEMPASIHY Mgevisior pegrams Ardng onpar Mege pagraresegvwedts event
notifications to the registered eve gProgram
segnent s @ndEyent RAtiEGaYq r?OHFB%‘?"Qr'Fbququ gb%rg&g& é%@ﬁ%ﬁ%‘?ﬁi‘% ecei ved event
noti fi cat igQBst fAfERTNRNE tHeoregisterad éf/a’ftednevazurdlng@elﬁeted'ﬁnegramt| cle of claim

28, wherein the enhanced tel evision str am COMLi S t el evi sion
st r eam andegmentsefiibe telvisien PogRBY PERE Bqa(ggagtr@?en tﬁ% rgc%egfr%\ll% y of

channel s. n%ﬁf.é’éﬁong%rr%ﬁdn@ﬂt@a%glﬁie?éd@\?e?lt wherei n the enhanced tel evision
stream conprises a digital television stream and ATVEF triggers represent

the evint notifications. 19
29 The article of claim 28, wherein the enhanced television stream

comprises a digital television stream and the events occur in programs broadcast

on a plurality of channels.

15 30. The article of claim 28, wherein the enhanced television stream
comprises a digital television stream and ATVEF triggers represent the event

notifications.
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