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| n-Band Data Recognition and Synchroni zati on System FIELD OF THE | NVENTI ON
[ 0001] The present invention relates to recognizing in-band data in a
mul ti media content streamand |ocating points within the nmultinedia
content streamat a multinedia device. BACKGROUND [0002] The approaches
described in this section are approaches that could be pursued, but not
necessarily approaches that have been previously conceived or pursued.
Therefore, unless otherwise_ indicated, it should npot_ be assumed that any of
the approaches descri b®Paog Do %ecg%??“&ﬁaéﬁ%‘&wa L@ IEIBE art merely by
virtue of their inclusion in this section. [0003] TV viewers can record
broadcasted TV prograns using g _Vvj )G t1 corder (VCR). As such, a
VCR user can record a particuleﬁxbgﬁﬁy ﬁiﬂﬂﬁ?ﬂi e time it is broadcasted
and play back the sane recorded TV programat a later tinme. In order to
acconplish this, a_VCR changes the electrical signals representing a TV
program i nt mmihgné??Em§?bﬁg?§°%ﬁ§“§¥%F%%g¥@ﬂ§?ﬁ%%ékﬁ%H§V6§§F§&%n a

magnet i ¢ t apentent BeeaiiB@ &dching s witlin teuwal Higtedincdnbeat §teamaos maltimed#ocasset t e
t ape insertﬁd.into the VCR by the VCR user. Wen a VCR user decides to
pl ay back t &V program the process is reversed, and the VCR changes the
magnetic signals stored on the videocassette tape into electrical signals
and sends the electrical signals gg g_ %gg) [0004] Wth the devel opnent
of digital technology, VCRs are b %GK g& ed by digital video recorders
(DVRs) . A Doz coTHsappraaakts dsdceitlediy (it eoti@mee dpproaclxdseliat cqlldydmuucthy

changing electrical signals of T rograminto.digital information and
storing t he%Eﬁ'n@i ?eﬁfss?rﬂgﬁ?mﬁcgﬁsr{h%ﬁa@\%g?%’g‘éﬁ)'irlnl a0 ‘éeﬁi%é%ﬁxlssgérd' pl ays back the
recorded TVThatfog aitess biterdddMRIndioated; ittshotlhaotde gsstmkd thaf aryméitheon back to

o ogr am f or RTROFdRarrourdBs sPhavRe St eR D o Fl AR Can
recei ve di gidtals semtidn.anal og signals and send digital signals directly to a
digital TV whi di splays_ the TV. pr i? i G A ny content
providers n@@bﬁge E?Q??% S%éﬁ(graﬁam%gt%ﬁﬁ?ﬁé egﬁ%% gg§w@%§%gggdpast
digital prego@emiVIER). Bhsud gVCR usproay reaondiapgrticslar €F erogeain biyfthetk € ihoxes

and/or sate |bll'ola Sasted and play back the same recorded TV program at a later time. In order to

accomplish this, a VCR changes the electrical signals representing a TV program into
magnetic signals and stores the magnetic signals on a magnetic tape. The magnetic tape
is usually in the form of a videocassette tape inserted info the VCR by the VCR user.
When a VCR user decides to play back the TV program, the process is reversed, and the
VCR changes the magnetic signals stored on the videocassette tape into electrical signals
and sends the electrical signals to a TV set.

[0004] With the development of digital technology, VCRs are being replaced by
digital video recorders (DVRs). A DVR records broadcasted TV programs for later
playback by changing electrical signals of the TV program into digital information and
storing the digital information on a hard drive. When a user plays back the recorded TV
program, the DVR converts the digital information back to analog signals and sends the
signals to the TV set which displays the TV program for the viewer. Also, with the
advent of digital TVs, the DVR can receive digital and analog signals and send digital
signals directly to a digital TV set which displays the TV program in digital form. Many
content providers now use digital cable and satellite technology to broadcast digital
programming. The digital programming is received by cable boxes and/or satellite
transceivers which are used to displayed the digital programming to a user on a display

screen. DVRs thus have the ability to receive digital programming signals from cable
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transcei vers which are used to displayed the digital progranmng to a user

on a display screen. DVRs thus have the ability to receive digital

programm ng signals fromcable -1 boxes or satellite transceivers for

recording and display as well as being incorporated into such devices.

[ 0005] DVRs have becone increasingly popular and wi dely used for recording

TV programnms. Mre irrportantly the use of DVRs for recording TV prograns

has caused ten t r.esenting

e A A L g e S L

Cust om zed lsudwacht&iaﬁt content has been | acking in the content provider and

DVR commnlt U R by the

Appl i cant, esc i beD§, %13 ﬁg?‘ﬂ&d‘ﬁ? mc}eﬁsné%fﬁgﬁk)r (%gddvéggl?/ ug%ﬁftog%t% ordh qﬁi/

cl osed capt ipeagramse dorelingortRaitye te ubioof [BY RSB Be@ding WiYepfogryms hes CAmsﬂl cant

al so descrig Dgigfe t GhPpsed

caption dat a@ﬁ%%b %Q?(saé; nifélﬁg %Qﬂt%éeggso&%?é%ﬁhgaég@%@?tocjt)vgv%%ts S wWthin an

unnodi fi ed ehdeing the agerance of idesipresines. CBR'IOEI‘IZG BEftapognidrs PedE DRAW NGS

[ 0007] The I y d not by
R E&g'iﬁ thé? éhhgﬁptd%tsan'd ﬂvtf I:&%hﬁﬂué% 8% E%a%pée%at RE

way of limtat Igures e acco?anyl ng draw ngs and in
whi ch | i ke 108/66%,8Hcevned hyrdheainplieast, describessi methosk foeteagiembroadeagt cPrenthi ch:

[ 0008] FIG r i # dat a
Fecogni 1 on "ok LR AR AR A8 1o 96”3@%82%%2??% PLOPEIRE R G 2
is a block dﬁsagb%mmqﬂtqsﬁﬁrrra@qgngma SHROHE Hor wéhmlewi efrtiepAganent s of a

devi ce for lwno@gnd AtlRiE SRk LhiARg Bt KERNAMF L IARAARAYMLNY to an
enbodi nment ; 10] FIG 3Ais rt depicting a nethod f

generating mwram/el G%Tabléquence data according to an enbodi nent; [0011]
FIG 3B is a block diagramillustrating the nethod for generating hash

val ue sequence data according to an enbodi ment &W\NlZ] FIG 3Cis a block
diagramillustrating the BFRIERSESEHT HEREPRLT ERPRAMINGS] ue sequence dat a
using various closed-caption schenes according to an embodinent; { [0013]

FIG 3D is a block diagramillustrating an icon appearing on a d| spl ay
screen [0007] The present invention is illustrated by way of example, and not by way of

limitation, in the figures of the accompanying drawings and in which like reference
numerals refer to similar elements and in which:

[0008]  FIG. 1is ablock diagram illustrating a system for in-band data recognition
and synchronization according to an embodiment;

[0009]  FIG. 2 is ablock diagram illustrating a general overview of components of a
device for in-band data recognition and synchronization according to an embodiment;
[0010] FIG. 3A 1s a flowchart depicting a method for generating hash value sequence
data according to an embodiment;

[0011] FIG. 3B is a block diagram illustrating the method for generating hash value
sequence data according to an embodiment;

[0012]  FIG. 3C is a block diagram illustrating the method for generating hash value
sequence data using various closed-caption schemes according to an embodiment;
[0013] FIG. 3D is a block diagram illustrating an icon appearing on a display screen
according to an embodiment;

[0014]  FIG. 4 is a flowchart depicting a method for closed caption recognition and
synchronization at a multimedia device according to an embodiment;

[0015]  FIG. 5A is a block diagram illustrating a state machine for matching in-band

data patterns according to an embodiment;




according to an enbodi ment; [0014] FIG 4 is a flowhart depicting a method
for closed caption recognition and synchronization at a multinedia device
according to an enbodi nent; [0015] FIG 5A is a block diagramillustrating
a state machine for matching in-band data patterns according to an

enbodi ment; -2 [0016] FIG 5B is a block diagramillustrating hash val ue
sequence data according to an enbodinent; [0017] FIG 6 is a block diagram

i i . coni 0 in:band d dj, t
ermboai mont - POHe] REc P T4 ot PR PSR g A oot or

creating ancendmbalmgnt;mul tinedi a segnments within a video program according

to an enbodi ; 0 ElLG 8.1 bl oc .agram of .a system on which
enbodi ment s @?ﬁ{] heaﬁ%\?é%t%%zicg_d%a%%lump%ﬁgﬁﬁgg.%Or%}g*ﬁ%%‘éﬁglﬁ%}ééﬂl_ Tl ON
[ 0020] | n t hdataasbdrding kgpncbedodiopti; on, for the purposes of e>o<|pl anathl on, ]
nunerous S idii C tajl . forth in ord to provide a thoroug
under st andi ﬂgﬁoé t'h%%bfgsa}r%%k%ll%gaténn{uﬁ%r .t1n$'flrr\7§{hf’$%qt5 e ar“g.rYfe.,WI%V\/evgr, t hat
t he present mhwliimadia ssgmealy wWithinpraddoiprexgam wécbhiingt to bl eabBodipasj fndc details. In

ot her insta - t ures and devices.ar.e sh .in bl ock
di agram f or :r[?l@l?] Q\r,\?er' %(%%%%:lﬁg{agﬁagﬁle%%ss art 1% WX‘B’ ceﬁlrbloéfﬂle tﬁﬁ%@?@ﬁtﬁm
i nvention. [MOdEimplenetedrent s are described herein according to the
following outline: 1.0 Ceneral { ctural Overview 3.0
Approach for Recogni zing and Sy%%@%ﬁ?%%c@gﬁqﬁ%nd Data 3.1 C osed
Capt i on Dat 408201 . 1 Ieéedeliawingdaseriptiondbuibe PagorenciexplatationJuincousash Sequence
Met adat a 3. L,@iRespgpLzi s, gggg ' ia Device 3.1.4
Synchr oni zi 08 tl(_) C]%glse _SEC'%"B i ORJI%S,[ G a ﬁltoro%.gMcfeirs% ng opﬁle present

invention. It will be apparent, however, that the present invention may be practiced

without these specific details. In other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily obscuring the present

invention.

[0021] Embodiments are described herein according to the following outline:

1.0 General Overview
2.0 Structural Overview
3.0 Approach for Recognizing and Synchronizing to In-Band Data
3.1 Closed Caption Data
3.1.1 Generating Hash Value Sequence Data
3.1.2 Hash Sequence Metadata
3.1.3 Recognizing Hash Sequences at a Multimedia Device
3.1.4 Synchronizing to Closed-Caption Data
32 Enhanced Television Signaling Data
4.0 Approach for Creating and Viewing Customized Multimedia Segments
4.1 User Selection of Multimedia Program Segments
4.2 Creating User-Initiated Event Identification Data for Multimedia
Programs
4.3  Creating Tagged Multimedia Program Content
4.4  Sharing Event Identification Data for Multimedia Programs

5.0 Implementation Mechanisms

1.0 GENERAL OVERVIEW




3.2 Enhanced Tel evision Signaling Data 4.0 Approach for Creating and
View ng Custom zed Multimedia Segments 4.1 User Selection of Miltinedia
Program Segnents 4.2 Creating User-Initiated Event Identification Data for
Mil tinmedia Programs 4.3 Creating Tagged Miltinedia Program Content 4.4
Sharing Event ldentification Data for Miultimedia Prograns 5.0
| npl enent ati on I\/bchani sns 1.0 GENERAL OVERVI EW - 3 i [0022] The needs

and, obj.ects that

. L th
w i becone BOEr enfhigRer aRel o iguie EpRsrrth Sap GederDLaF t ne
present in vfbattWIB recondsi apperent fyy IthasfeEowmgt deatpt@s e ichietsd 1mnheizﬁeééntd ata
recognition lﬂ{; s T elal 1pzlsa‘tatslncljn ) @ggf&@a&%ﬁ%mcgﬁ?lp % ed above, the use

of DVRs for recordl ng rogra iders to search
for dlffererﬂynmtlotﬁsyptementl ng content to DVR users and enriching the

o present Adi o bR AR el e T s SR B S BRAS RAR I BFD1 nel
vi deo progr amvatentqammwte sgraett for differeni means of pressstagesntentrto DIVREIsaG ahy e

o STent S bl USSR, SR RSB AARD
EL? |gt ?(ran d [ Ve ntﬁéenamtﬁlthﬁﬂpmrmtmg aﬁcbproﬁpsqniahgdntegt wBrdan dﬁglnéf Ivitieo piloagtns’ owned
oY ool oy DR Lo e Rl e HOSHLPOI AV ELERIAGIE Sl o DYR TRV

di splay bran t1ons rel at ed
cont ent durlpﬁﬁlcﬂlﬁ@%isoéﬂiea@tﬁombgtame video program Thus, if a content

pr ovi der V\ﬁqém tOéagl’(EmBg%ﬁﬁjSI?%?mB ld% Plr%r&meatatped“ﬁ ﬁ]&%ctave I con

can be displayed durin a comercral upcomi ng
vi deo progr Aypparaipp fqr i ?é/wgrﬁjaltdﬁé\’@dﬂmf@gs;’f ewnedpiydlwespplican andfuliyact with the

he
i con using andB¥Rk&l Hg‘wﬁef Ble heldhn, %?Rg%gn]td s lttagde %R{gﬁg EIC@ do g ecord t
pronoted upcom n eo Sr ogream 9? B fb g’ (lfl %ﬁe%%m
addi ti onal Pudisn E@g feonspgrilated capamt durdig the broadeast of the Vldeo program Thus, if
a content provider wanted to promote an upcoming video program, an interactive icon can

be displayed during the display of a commercial detailing an upcoming video program.
While viewing the commercial, viewers can interact with the it:on using a remote control
to cause the DVR to automatically record the promoted upcoming video program.

[0025] In order for many of these additional features to work, a DVR must
synchronize with the multimedia content stream in order to display the additional content
data at the correct time. Typically, the additional content is embedded directly into the
multimedia content stream before the content is broadcasted. This way, the DVR
processes the additional content along with the audio and video data within the
multimedia content stream. By embedding the content directly into the multimedia
content stream, the content provider is ensured that the additional data is presented to the
user precisely where the content provider requested it to display. Further, the multimedia
content stream may be embedded with additional information not visible to the user to
assist the DVR in synchronization. The above features are described in further detail in
U.S. Application No. 09/665, 921 entitled “Closed-Caption Tagging System,” and U.S.
Pat. No. 6,215,526 entitled “Analog Video Tagging and Encoding System,” each of
which is owned by the applicant and each fully incorporated by reference herein.

[0026] An embodiment of the invention allows for DVRs and other multimedia
devices to synchronize to in-band data within multimedia content streams. In-band data
is used for signaling additional data over the same channel or “band” as the one used to

send data, in this case the andio and video data. One advantage of using in-band data for
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synchroni ze with the nultimedia content streamin order to display the
additional content data at the correct tinme. Typically, the additional
content is enbedded directly into the multinmedia content streambefore the
content is broadcasted. This way, the DVR processes the additional content
along with the audio and video data within the nmultinedia content stream
By enbeddi ng the content directly into the multinedia content stream the

' S, hat, the additional dag to is presented to the
ser pr eoi el piPR R balnat RohoRlly 1R st b oot Sl Brmockur  hr
t he mul ti mediegause i ig wsnallydeft outact andyntiengsibadshad dah ish raliidid sopdakori Nf or mat i on

not visible qser . j e DVR in synchronization. The above
features ar eiyg%}%%ﬁ?l_gég 311{1]19?%1%?%%0?&&%& af™in US. Application No. 09/665,

921 enti t| ed00%3 os Ekamplss oHin-bRaddatnigelSystlesnl-cagtiod dhta Snd EM$edM. _ 6,h2 15,526
itled "Al : : I n odi.ng .System." ach of . lchis
ouned by t her oot @2 SR8 000 CAF BT iRkt Bl it areinabr ef n.
[0026] An erfboyphrelpsedantion 04>mmantdatarandltéxo)wssof:iate|dMSzic&B@rdg’te{mrstuamitlstl medi a
i i 0= it hi.n i nedj.a cont ent _streans.
' band dat conaerell Schfont fale KAl ab O Redih e B c hannel
or "band" adlipk tonrieysedET sigaading datatiafinek nominisd amd senttdhsigrdicion and vi deo

data. On 4 S RGN -4 i _synchronization is that
[ ﬁ- gand Sa? glﬁié][g&tﬁg??r%llfclaﬁs%&?ﬁﬁg&%eﬁitégg}{%@%mﬁ%ams. Hence, _
because it i[2028kualWhen agnyltinediadeviegrebeivas homimebdiai mntbmmdemgcgmtalﬁingl rel : abl e
f AN ' ' K m A anmpl es
of 1 neband oA b Gal SR eSO P BRI TenElieein (v
si gnal i ng d&PHeNt S BEERaRAhIPasast oY themirdyratcantenigirodda oyt beam dat a
(typicall'y plmadysrBide@py &@mﬂﬂe&?&e@icé”ﬂuﬁg%&é @338 %'o%‘tpﬁgb ‘ékto%! deo 4
prograns such as “commerclals, sitcom prograrns, feature-Fe gft ies an
ot her mul ti MS8P BIogBABhe mpkimedigidsyicasttemptsto vicegwere infband ﬁtwtamg ’mla;] a e
defi co a irg&g& i t - i.cations ic
sini:ﬂrezni Zggﬁ %dE%pgﬁg%&%r% ram_se.'?l f{?@%%}t_{%b\ﬁ%evg&éﬁ grﬁ?}”? ?}%g‘éﬂlﬁ%r V&V e _
recei ves a MGMERSHHRN datz obheewen idepiéfipationdataidatifigs inhadd datp pattpriasrtiatared i n- band
data, the desbéigePnRe pafTalchstd NuRANGiRRES corthR sTUkE TR &y

identification data may be stored on a storage device and accessed when processing in-
band data.

[0029] The multimedia device attempts to recognize in-band data patterns by utilizing
a matching algorithm. According to one embodiment, the matching algorithm is
embodied in a finite state machine. While listening for in-band data within a multimedia
content stream, the multimedia device utilizes the state machine to determine if the in-
band data matches a particular pattern of in-band data.

[0030] According to one embodiment, event identification data, which is stored
locally at the multimedia device, also includes metadata. The metadata specifies one or
more actions to take in response to identifying the pattern by listening to the in-band data
of a multimedia content stream. If a match occurs, the multimedia device processes
metadata associated with the pattern and performs the appropriate action as specified in
the metadata. For example, the multimedia device can display an icon to a user on a
display screen. The metadata can instruct the multimedia device as to any response
necessary if a user reacts to the icon. Further, in response to recognizing an in-band data
pattern, the multimedia device can store video segments associated with the pattern in a
storage device. The multimedia device can also use the metadata associated with the

recognized pattern to determine where a video segment begins, ends, or where a
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i i have

tent stream may be broadcast over the air by a content provider or
gggn previ ously yecorded by the nultinmedia device. During the recording or
pl ayback of the video prograns, the nmultinedia device attenpts to _
recogni ze i n-band data patterns. The in-band data patterns nay be provided
from anot her device or service provider as event identification data. The
event identification data identifies in-band data patte[ns thﬁﬁegas The
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within the multimedia content stream so that a user can skip directly to the location

during playback of the video program.

[0034] Further, in other embodiments, once video tags representing the selected
locations of the video program have been generated, the closed-caption data may be
removed from the content stream, and the content stream may be provided to a portable
device. The portable device uses the video tags to indicate the particular location or
segments within the video program. Alternatively, instead of placing video tags into the
multimedia content stream, an unedited version of the content stream may be provided to
the multimedia device along with data representing the selected location(s). The data
representing the selected location(s) may be provided separately from the multimedia
content stream. A portable device may use the data to identify interesting locations
within a video program and display the locations to a user. Alternatively, the portable
device may use the data representing the selected location(s) in any appropriate manner.

[0035] In other aspects, the invention encompasses an apparatus and computer-
readable medium.

2.0 STRUCTURAL OVERVIEW




At a first multinedia device, a user selects one or nore locations within a
video program wusing a control interface such as a renpte control. A

mul ti medi a device receives signals fromthe control interface and

determ nes which locations in the video programwere selected. The

mul ti medi a device then conputes an in-band data pattern relating to the

sel ected Iocation(s) and stores the in-band data pattern as event
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in any appr @}ynilﬁqaaoméaﬁmwrrecog{n@@@aand datmtrrmulamélatcententIstrearmandrld)qamn

erconPasses paitis M At HiidiatBHRH' G F €adabl e medium 2.0 STRUCTURAL
[0037] Referring to FIG. 1, in accordance with one embodiment, a system for in-band

data recognition and synchronization is shown. The system contains DVRs 102 and 104,
which are each communicatively coupled to Network 105 through any proper
communication interface, such as an Ethernet or wireless communications port. Further,
the system includes Server 106A, Content Provider 106B, Personal Computer 101A and
Portable Device 101B.

[0038] Personal Computer 101 A may be a personal computing device such as a
desktop or laptop computer, and is also coupled to Network 105 through any proper
interface. Personal Computer 101A is also connected to Portable Device 101B. Portable
Device 101B is a handheld computing device, cellular phone, portable media player, or
any other portable device capable of displaying multimedia content. Through Network
105, DVRs 102 and 104, Personal Computer 101A, and Portable Device 101B each
communicate with Server 106A and Content Provider 106B.

[0039] The Network 105 may be implemented by any medium or mechanism that
provides for the exchange of data between devices in the communication system.
Examples of Network 105 include, without limitation, a network such as a Local Area
Network (LAN), Wide Area Network (WAN), Ethernet or the Internet, or one or more

terrestrial, satellite or wireless links. Alternatively or in addition, any number of devices
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[ 0036] Throughout the present description, a nunber of terns will be used
to refer to particular concepts, the definitions of which are provided
herein. Specifically, "in-band data" is signaling data sent over the sane
channel or "band" as the one used to send audio and/or video data.

Col l ectively, the in-band data is contained in an "in-band data stream"”
According to one enbodinent, the in-band data stream may include

cl osed-caption data or Enhanced. Tel evi si on (ETV) signaling data in a
mul ti nedi a cevieelsd togNetweanln 105 mﬁyﬁlﬁﬁhedlwtlﬁcwﬁ‘t@rtﬁ@d’i%@rﬁ%% &ny i n-band

data occur riB@nRMRhtions BaLt 1 cul ar segnent of the in- band data stream An
i n-band data attern identifies %uence of in-band data selected froma

portion of PO n- Bupies erhodingnt, @éfrﬁ“ Pl Fpmanunicas Wik S55iFH1 W4 a pat tern
may be a cwﬂl&qﬁm&sgfogpinogﬁ@e &0 trkaBi el 3sBurbés (FubY a8 FaRapichieks b2 spanni ng

a particular segnent of i n-band data stream "Ev entification
data" is datswcagﬁ?rrrxagmaao%ﬁ%e SAvVerTements, eV%H’&n‘a%%a&% t%,@}lfﬂ%t herdormsner |

event i dent iof HgathhOdhakla DY REBY2 ahE 041 th 6pdisle indelibhlidn@fak thd Bbirer MEAN0 s
net adat a descri bi.ng events within the multi nedia content stream as well as

command dat 8246 VipEF iF¥thg actions in response to recognizing in-band data

gat terns. Vde)Tﬂlpvelﬂ{oEﬂeﬂ@}bhfiérqegBﬁﬁ fdl@& Broky ngﬁ%rﬂé’dm/prdgdmfc@ntsﬂﬂdhbﬁg’dl S dat
evi ces, | C € en laenti 1.1 cat] on a recqQgni ze | n--pan at a
o 1 P Y R oA i 04 g ot be et Soedef SRt B o RO PR ad 2

content str gaR. T&Qﬁﬂ%mgﬁi pfo%taﬁgcoh@nﬁh@de& suchiRoBAE QB Q&ﬂ@élemghth hooie

enbodi nent st em i n-ban ata recognit ronlzatlon i's

Shoom. e Bttt B RO R A S eemeniy Syt SR o DO e

conmmuni cat i Vettlyer, o@vmwneplromeﬂ\mﬁwsks pikﬁ’ﬁileﬁ hddivit@hl dtyto [Senper06adneuding at iho n
interface, such_ as n Et her net rel ess c ni,cat i ort. urt er,

e syat om Pheruan et Tl ebl dis e prGOPULT SopEH oadb Sttt Bhmut er
101A and P@ﬁh&hhﬁDﬂByuabmioﬁB Ak&ﬂ&ﬁguﬁmbﬁﬁwmwbdaMﬁmuh&hn&ﬁﬁmmmﬁmcbe a
per sonal n |ce as a de or t comut e and is
Do taupt odbeth s RE e Ty itiEne Bhafmoptnt G ever | AREPuEERHE e

Conput er 1019@&@@&%&&ﬂ&ﬁﬁﬂﬁﬁb&dpﬁ@nﬁﬂﬁh&hﬁewaeymeev&ﬂﬁﬁmﬁﬁﬁﬁMﬁmweamDeviCe
101B i s a handhel ul.a one, portable nedia player,
or any othBFWg%?@ﬁsr@-ﬁ@Wq@@P ‘k%ﬁpgﬁg# ﬂg%* @3H§énultinedia cont ent .
Thr ough Net (@] 1®ﬁmm£&ﬁ$déﬂ£sandm&ﬁémlﬁﬁmﬁam@hdﬁbﬁnmmgmﬁ@&&A, and

Portabl & Deyi og AD1F 5EN. +£nmuRLeals WLlhSoLvas i, Bd Sapken

illustrating the components of a device for in-band data recognition and synchronization
is shown according to one embodiment. In particular, FIG. 2 depicts the components of a
DVR 200. Note that for purposes of example, reference will be made to a DVR
throughout the description. However, the invention is not so limited, and the process of
recognizing and synchronizing to in-band data may be implemented on any type of
multimedia device or computer system.

[0043]  DVR 200 generally comprises a plurality of components, signified by Input
Module 202A, for receiving multimedia program content from Content Provider 106B or
Server 106A. According to one embodiment, broadcast signals representing a multimedia
content stream are sent to DVR 200 from Content Provider 106B. DVR 200 receives
the broadcast signals representing a multimedia content stream from an antenna, a cable
TV system, satellite receiver or any other transmission system via Input Module 202A.
Input Module 202A may comprise a plurality of tuning modules that allow a plurality of
signals to be received and recorded simultaneously. Further, Input Module 202A takes
TV input streams in a multitude of forms, for example, National Television Standards
Committee (NTSC) or PAL broadcast, and digital forms such as Digital Satellite System
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[ 0039] The Network 105 may be inpl enmented by any medi um or mechani smt hat
provi des for the exchange of data between devices in the comrunication
system Exanples of Network 105 include, without limtation, a network
such as a Local Area Network (LAN), Wde Area Network (WAN), Ethernet or
the Internet, or one or nore terrestrial, satellite or wreless |inks.
Alternatively or in addition, any nunber of devices -7 connected to Network
105 may al so_be directly connected to each otgl%r t.hro

T C h . a i
communi cat i 6RSS), Digital Bropdcat Serricsh PR Advarred Trgpson %"%@f éW@S?muni cate
with Server (A9§6). DERIDES 48 AMiSdese fsQOiaingatideliealmying PaplttCRipeftesour ces
(such as fonts, pictures, etc.(_)b%1 service iGQIﬁrnation, s&%& re,
adver t i semerfreur 20PRG) s MPECCATeawotall EC/dasPHES 25BPEd I8 dat a t hat
enabl e DVRs 3@t thelddtal @atORRAARON e ERapaeirdnémiter EBASETV edceil@6A t 0
satisfy viewer | ntergers]%s. L0041 Cgfptent Pr ovj der ]1366%0525% al so provide
mul ti nedi a FROGFSFALSHPE HPUHeRR {9 Tnd pregranaa thysultiRigx hrough over the
ai r broadcagbe4] _samml dt@(ﬂal:ioriﬁcb’lﬁdés 8 Rie@Ging ?Iodﬁl@aﬂi,?&hickﬁﬁhinetiqnimr mul ti medi a
program content. .includes such coptent. as. featuyre | engt Vi £S si t cons,
Varfety shoVESoMding Goe SRERIS PORRPE Pt SUHBRRE COme STeamPoaed s PY DVR user .
Further, Comi®hle 262A4vhdabriddbBmaltbedarcomemieteatat 4 digindlatd attaantio Server 106A
i ncl udi ng r onot { onal a, lcans data,. and at her_information for
sorver 106N GRHERE et St S B A B SRR g ¢ o
anot her enbaetitanetit storing@aedigind] d&2a sivdatheon at a8 Bnadteraggpfacilitybash mBtbiagedi a
pr ogram cont ent Seryer 106A for .processing. .Server 106A ,processes the
Tl 1 medi o RSP AR BIRP ot e eptin el sRERRR oh e Rl o SsP RO A HATEE R
provi des t henestabddimaeMtorbgedddvicer2]1daiap bt o hdWREk dride lothief ord@VR268. [ 0042]
Mul ti medi a devices.u t he eve ldentificati.o ata.to rec | ze_and
synchr oni v ST SEAE DeGiE A BEY PeamA e B R i PR R,
bl ock di agr aradiuind, buchtas ashngenidrg and map Ao tansivf ofacrexbleatorape madiazacidasdat a
recognition ronj.zat.i I.5,Shown .accordi.ng to one enbodinment. In
par trcul ar . 28 DRI BP ER e ByR A B SR A Rl SR R o |
pur poses of nedmmploerenosfde stuage miedib obihe typel destiibed abWR in by augivetibn t he
descri ption.ﬂg?e% ver, the invention is not so limted, and the process of

recogni zi ng synchroni zing to in-band data maybe inpl enented on any type
of [0045]  During playback, the digital data stream is converted into an analog signal,

and then modulated onto an RF carrier, via Output Module 202B through which the
signal is delivered to a standard TV set. Output Module 202B may alternatively deliver a
digital signal to a TV set or video monitor. For example, DVR 200 may utilize a Digital
Visual Interface port (DVI) for sending digital signals to a TV via a DVI cable.
Alternatively, Output Module 202B may deliver analog and/or digital signals internally to
a TV set without the use of any cables. For instance, DVR 200 may be part of a TV set,
such that communication between the DVR 200 and the display screen is done internally
via a system bus located on the TV set.

[0046] In order to record and store multimedia content streams, as well as other types
of data, DVR 200 includes a Storage Device 214. Storage Device 214 may be a hard
drive, memory, or any other form of storage located on DVR 200. Storage Device 214
may be used to store not only program material or multimedia content streams, but also
additional data for use by DVR 200. For instance, event identification data may be stored
in Storage Device 214 for future retrieval. Although Storage Device 214 appears as a
module within DVR 200, Storage Device 214 may alternatively be located outside DVR
200, and DVR 200 may communicate with storage using an interface such as

Communication Interface 206.




mul ti medi a device or conputer system [0043] DVR 200 generally conprises a
plurality of conmponents, signified by Input Module 202A, for receiving
mul ti medi a program content from Content Provider 106B or Server 106A
Accordi ng to one enbodi nent, broadcast signals representing a multinedi a
content streamare sent to DVR 200 from Content Provider 106B. DVR 200
receives the broadcast signals representing a nultinedia content stream

froman antenna, a cable TV system satellite recejver or, any. qther
transmi ssi o0&/t e VR0 ﬂfﬂﬁwlﬂ)@fdt?rlrgé’ ationy Iﬁﬁfff?"q\@é u. %y%% conpri se
a plural ity PVR boMEdMemiARhEs 85t INEB orR I ODWa BtHetridt, aireleys retwork) othsort 0 be

recei ved and recorded sinultaneously. Further, Lnput Mdule 202 akes TV
i nput st r earfS ﬁorﬁml‘ﬁiﬁnP’f‘SLWé‘%@gshﬁPﬁﬁe 1o PRMUR}SRHQn afer "’fcé?égél si on

St andards  GadyBetahe &/pé D mmBiicalidds portomels &sd coaditictable ghfrakedf fibai®pticarh as
P A 5P eb e Besimovee ™ Sy A BT R D
based on st ansiwéritd 08 &l IDER 200 wdinanMithdrikt esbldxinaedicl to Comuunizafidiihtedhceand MPEG
A kT
di sassenbl e dr RertdbiyiDévickt 10eB b whfa IAN.pr ograns in the nul tipl exed signal.

[ 0044] DVR | sq in Rec.or di dul 04 ich is functional

for Trecor dﬁﬁ%sgne%m %Onld% 628%% Fe(?f’llé’es&f'&gm%%‘ f?f@ﬁftééa@\g,ﬁ?réﬁﬁor‘g?g m r ecei ved
from | nput pldytadkeo DORAsamd Waien multinddidecomeht siramal ae sodivaidt gtur Badulas a
digital dat reamin t or age vi.ce, 21 Recordi n dul e 4 records
the incom ngo%’lt Tynaé%lfegor'?%cﬂ?y:%co@grl\ggc}ﬂ%%émsapg P’foﬁass?cﬂfg}\@is%iﬁ %’ﬁg%léste a stream
on at | east vir@uipitdMaiyée F0aBI Pfdcyssﬁggﬁth&mufﬁimd&g@nteﬁbsﬂdem f&]dds,p(ljaami chis
designed to.retain se nts.of ..the digita ta ream, Agcordin 0 one
erbod ment - 1P e TR MRt Q6 Mk to SRR Del8E AL ERHLAREN) B 500,
Al t er nat i veltyQuigtioviadyde Z82B fordigidy. ria piftue, thah VRypwrdsfport@nadf the and/ or

non-vol ati | t or age i U such. as, f1 ash..nenor nd ma | so .consi st of
IR T e s T R v B T R LT e e
cont ai n nul tlivpbwadhagvdatheuidesordiesihe sttoe agleo proecin rithe procesimgwédlice st or age

medi a of the, hyR&f &Rl HetnARMEedds ABY SURL B3kl B HENEPE233,380

entitled “Multimedia Time Warping System” (hereinafter the ‘389 patent) owned by the

Applicant and fully incorporated by reference herein.
[0049] During operation of DVR 200, Parsing Module 210 listens for in-band data,

such as closed-caption data or ETV signaling data. While the multimedia content stream |

is being recorded, Parsing Module 210 monitors the in-band data portion of the stream.
Alternatively, Parsing Module 210 may monitor the in-band data during any other time,
such as the playback of the multimedia content stream.

[0050] According to one embodiment, the multimedia content stream is an MPEG
transport stream, and the in-band data is interleaved with audio and video data as a private
data event. Because the in-band data is a discrete event within the content stream, it is
easily recognized by a multimedia device such as DVR 200. Further, in the case where
the original broadcast is in analog format, DVR 200 contains a plurality of components
necessary for digitizing multimedia content streams at Input Module 202A such that the
multimedia content stream will be in the form of an MPEG Transport stream when
processed by Parsing Module 210. The in-band data is extracted as the video and audio is
placed in a packetized elementary stream (PES) as further described in the ‘389 patent.
The in-band data is then later combined with the audio and video for processing by
Parsing Module 210 and for display by Output Module 202B.
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[ 0045] During playback, the digital data streamis converted into an anal og
signal, and then nodulated onto an RF carrier, via Qutput Mdule 202B

t hrough which the signal is delivered to a standard TV set. Qutput Mdul e
202B may alternatively deliver a digital signal to a TV set or video

nmoni tor. For exanple, DVR 200 may utilize a Digital Visual Interface port
(DVI) for sending digital signals to a TV via a DVI cable. Alternatively,
Qut put Modul 2B I i ternally to
2TV set i tROE ¢ HE O B e P R AR ol oS PR B T Do bt
of a TV set COﬁ'SlmshPamR@mmﬂnm SatQMwhmeﬂmdnonh@nWRn@@ﬂ’a&tﬁd t he displ ay
screen is d : t. [0046]

| n order toq?%c%ﬁ%c?gﬁ ig%ﬁg}#ﬁéé%uzﬁt}?r&%ét?é%glg%t&ﬁ?%@% ngltgqﬁb;%ﬂ% as ot her
types of daw@genpyphipde mlrl@m@rhésonéen&t@magﬂwl%tiﬁm@qugIDlthStS@te@@Cm| ce 214
may be a harf, g(fchéégs thm ifentifitatiy atgt\{)l%h 1&18(1&%%0@1? RLRAE ki Q{eﬂ% on DVR
200. Storage vice r*be use store not y progra mat eri al or
mul ti medi a daae é‘#ﬁénpétorfé%tﬁkthe bh‘!anéldst@“’lfédtdwli wrhand date patfeoss. use by DVR 200.
FPor 1 nst ancqoogy entadafeisd bR al %e@%erﬁ@\eécgﬂftﬁq stddMRAAYS 1 eV ce

214 for future retrieva t hough St dra ears as a nodule

wi thin DVR m—basﬁwlagéh@éw gtenpisgo m;ﬂham -bandfaleifipal l;’,armg dule 880 witk si de DVR

200, and DVR,2Q0 dﬁ%aﬁﬁﬁmr{h&%ﬁ’c l&enfuhcasfoﬁ HQ:Q@toH:ﬁ'u{‘gto eb@%@éi@c grguch as
Conmuni cation Interface 206. -9 [00 00 al so 1 ncl udes

Conmuni cat | dRANICEE.dbePaign, R@Wtwwm%‘? TERAS ﬂ@@n@@hﬁ?ﬁhﬂ R¥Res with
Net wor k' 105 290 awifHREIREE metiiht® hBSSatBBH WP IHE redBRARIN iR banddaElaieAMBYR cat i ons
standards. In other_ enbodi nents, Conmmunicatioh Interface 206 nay be any
type of comeBiicREtRdss DS 300 mayderfamn anywmperf aetions & synelrenizatien With ber

optic or s%dlﬁmt]ﬁ@alhcoﬁ%ﬁg&éjhpg to one exanple, data is comunicated from
Server 106A over work 105 to DVR 200 using an Ethernet cable connected

to Communi cd?433h |r%‘l0éffth§@éth°1§b6he QogIPAREIESEA YA 209%happbaendescribgdevifins, DVR 200
may comuni Gahigondhip b ADVR, hOThdve HodFIRE faPbEinfdgMicadntd AR &leRUBth Rat-AN.

[ 00481 Input Mbddule 202A receives nultinedia content stréanms for recording

and pl aybadie pefuisyRre hogsed in W\Wé(rﬁefrﬁip%tilerﬂd’if’g‘“@w& tap funstions ghgachmodplscei ved at

| nput Modul @fDRR2A0. Fhder,ah SthesmodBsbnRy hRafoanidd Mdoriied Ub&e 224 rrnd processed

for display to the user
located among any number of devices capable of performing the described functions.

Thus, through the operation of the described components, DVR 200 can recognize in-

band data and synchronize actions and events to the in-band data.

3.0 APPROACH FOR RECOGNIZING AND SYNCHRONIZING TO IN-BAND

DATA
[0054]  Asmentioned above, in-band data may take many forms. Two such forms
include closed-caption data and ETV signaling data. Note, however, that the invention is
not limited to closed-caption and ETV signaling data, and may be applied to other types
of in-band data.

3.1 Closed Caption Data

[0055] One type of in-band data within a multimedia content stream is closed-caption
data. Closed-caption data is data representing closed-caption text for display to a user, as
well as closed-caption control in conjunction with video programming. Multimedia
devices may recognize closed-caption data and synchronize actions and events to the
closed-caption data in various ways using the processes as described herein.
[0056] A multimedia device may use closed-caption data patterns to recognize and

synchronize to multimedia content streams. The types of data patterns available in
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via Qut put Modul e 202B. Processing of the nultinedia content streamfor

di splay includes sending the nultinedia content streamto Storage Device
214 and subsequently to Qutput Mdule 202B for display. In effect, the DVR
records portions of the nultinedia content streans during |live playback,
allowing a user to pause and rewind a |ive broadcast w thout recording the
entire video program The processing of the nultinedia content streamis
further desc din e detail in .U S Pat. 6, 233 tIed
"Ml ti medi a® {Pﬁ'ﬁ‘gﬂv@ %"s&‘/‘g’teé?ﬁs Fﬂ@t‘%ﬂ?&f‘ﬁ%ﬁ“’t ‘apaﬁ%smgﬁ? ) e by the
Appl i cant atig detihl gosedreaptipoteat, @ cldged- mbﬁmem&oltdataeasrwell a@@stbﬂhs Buy othg
operation of D 0 | isten a, such as
cl osed- captltseﬁ1 %{2’[115985(5’@?@%9 an‘ig’ étrgcogmﬁ ISEI Ctpatpﬁ“? ﬂ%‘ggl%content
stream i s bksdigcaptiandatedDVRansy idgntifl ehehis vathih theominttiorediatchatentrsirbamd dat a

portion of ternat i or the

i n-band dat i&ﬁﬁ i ng’asl%%?y%‘ﬁ%?g“tzmﬁé’% tgrg‘ﬁvé’%hlﬁ °ﬂ??%"\&g‘:"‘ln dt??a]lgb%ﬂ}m%ul timedi a
cont ent st r dashvaluddfsPrbseAtnpeldietigantion dexe arehibendifyiegypatieins ef msh vilnedi a cont ent
streamis an_ NPE | eaved
with audio andovid fhu aat%&%&g? Orn%%%?(ﬁ&glga%l%lﬁven?d?gg%gctgiisggﬁﬁtﬂb?% band
data is a dlosmrmr ehaaqlemti-captltoh datatstmrscabm@lmsh wilwes arp generated coresainding

recogni zed t d case
whore the ofBokelcolEs dul b BRnSHEL, Aou e thelba il Shne L LEs 2
plurality ohssoan@@w&hpatlcmgc@@mrqgrworet:gynemsnndg’tmﬂwr Wrnlamdan@ont ent

streans at tﬂlf: I% ﬁ{g%é streamw | |
be in the f(%{r}%ld% 18 e g%g%%rnbggﬁogg%o\}\lherﬁrbprocgaaggglghgygaParm ng
Modul e 210. dE\h@St n-band data is extracted as the video and audio is placed
in a packet Veetch e 389
pat ent . n bagggsgtz}iltgsgl sle@}e (f}zr:ltgtg%at%ng#ﬁg flo ﬂﬁaﬁﬁgg@ggwtég S£zland vi deo
for pr ocessrafn@VBy in fhaf%mméhmd'ahle sauencadataf She mlllélpteé{a dpvicaayspile hathdul e
202B. -10 B 1d3H-LdpBila, CRNT ent
streans, Dvﬁalég%ﬁ&%méaat%g&n?%? sZ aé{%git eérﬂrrl&lRe}égo{g%l tion St ate Machi ne 212. In
one enbodi mewtchin@algosthm is Resddyrihe elimediadeviesie seqventiily compare gestaedan
al gorithmf g st Jrul timedi a
content st r B AERSRYE HEIGSRL *’a?ﬂ%?‘% B BTG h b8 ik

multimedia device has stored loca ly. According to one embodiment, the matching

algorithm is implemented through a state machine that processes the generated hash
values and reports whether or not a match has occurred with a hash sequence identified
by the hash value sequence data.

3.1.1 Generating Hash Value Sequence Data
[0059]  According to one embodiment, in order to recognize closed caption data and
synchronize actions and events to the closed caption data in a computer system, hash
value sequence data is generated and provided to devices such as DVRs 102 and 104.
Each DVR 102 and 104 also receives one or more multimedia content streams containing
video programs for display to a user. As defined herein, a video program may be a
feature length movie, variety show, talk show, music video, sitcom program, commercial,
live television broadcast, or any other multimedia content played to a user of a DVR.
[0060] The closed caption data, according to one embodiment, may be contained in a
separate stream of data associated with the multimedia content stream. For instance, if a
program is in digital form, the closed caption data is communicated within an MPEG2
stream as part of a private data channel. However, when communicated in an analog
format, closed caption data is instead modulated into the Vertical Blanking Interval (VBI)

of the analog TV signal in a number of standard ways; for example, the North American
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212 processes the event identification data, which includes known in-band
data patterns, in an attenpt to match the in-band data with known in-band
data patterns. [0052] According to one enbodi nent, the Pattern Recognition
State Machine 212 is a state-based algorithmthat attenpts to match

i n-band data from Parsing Mddule 210 with in-band data patterns in the
event identification data stored in Storage Device 214. If a match occurs,

t he Patt it | i he .match tq f.he DVR
200, aii ch i Reaand ool Shitlafo ARSI Rt bE AR bBlee BiPGh i bBRa dat a
pattern. Basktihroggh 2hef amNTihtignal, Uit 20 FCCayandates the mmyingﬂggecgtéd a;::] i ?ns
i i 1A ] fd I t tream . e a

i though ¢ e B LoCy e B A SR TR S e BB APk Phigt ot ononi p
to a DVR t hésnalseirdenssied by shermybwoduie offhaDYR dndipessad HVhesytsérenmparehtst hat
the modul es g INORSELE thd) wibrd K196 GRRARIPRH REE bk BhAfll! HREMACLI Ons of
each nodule  of DVR 200. "Further, 1n other erbo Iment’s,” the nodules

descri bed ablsscaibahgbone ParsingdYledileadt g DYR200eabpiocess theelosekeptiapddid e of

f i t i i o tion.of the
foscr | bed commananiely Bhatifih Lae metok e Sigi R ot ML BRSLANAINE, - o 2
actions and tB&A8patien obclesed opniion dpd iaelimedia QoniPPROAGH oFOR: RECTGNI.ZI NG AND
SYNCHRONI ZI iEAt ‘ IO n- ata may
t ake many fg? g@t#%glﬁﬁg#%}%ﬁ%?ﬁﬁduﬁosgf gtg%g)lﬁ ?‘a%@ ?gﬁﬁéeé%’aoan V

si gnal i ng dats rmlisens andyBe dasprporatpdby referchepdisreiion is not linmted to

I d- capti nd i i : RL pther types
of i n-band qarar 3 o R, §e B R BB T Y

within a nudgiedatle Pragrithinthe swuitimadiscontenteiream.cdgsvird AGA dad BVRQA00sad- capt i on

data is dat gead@pd fasIthé BEsclcastRHde@Pt i on text for display to a user, as
wel |l as cl o?@ggca%t&i on cont rgllﬁC in conjunction with video programm ng.

Mul ti nedi a 1 cedispayf of be siparss of reremizinacciosed eapticm date anddsysshmerthizioni ze

actions and aei@fiuil dvents RAhe 6bRASHHARL Hl Htlifadi SALNQHSMAYS, kNI the
processes a?%ﬂescrl bed herein. [0056] A nmultined a device may use _ _
cl osed- capt i $nPH-04 2j5a raceivpsever idestifigation datandccosding leronppmbodimentithe i nedi a

content streambidedifRafioRBf i9hasHFhide RALERE Q%a 2¥R KB\ Bud Rquence data may

come from a number of sources such as Server 106A. For, example, Server 106A may
pre-process program content by computing hash values and determining hash sequences
for use by multimedia devices. The program content may be provided by Content
Provider 106B to Server 106A before it is ever broadcasted to multimedia devices., In this
manner, Server 106A may provide hash sequences to multimedia devices before the
multimedia devices receive the associated program content. Alternatively, the sequence
data may come from another computing device such as another DVR.

[0063] Therefore, referring now to FIG. 34, a flow diagram depicting a method for
generating hash value sequence data according to one embodiment is shown. At step 302,
Server 106A receives data representing one or more video programs from Content
Provider 106B. The data may be in the form of a multimedia content stream or may be
individual video program data separated from the multimedia content stream. Along with
the video program data, Content Provider 106B also supplies closed caption data
associated with the video program to Server 106A. In one embodiment, the closed
caption data may be embedded within a multimedia content stream containing the video
program supplied by Content Provider 106B. Further, Content Provider 106B may

provide metadata containing event information associated with video programs.

13-




-11 f cl osed-caption data are nunerous. For instance, distinct data
patterns may exist within the actual closed-caption text, the

cl osed-caption control data, as well as well as any other event defined by
the cl osed-caption data. By recognizing distinct patterns within the

cl osed-caption data, a DVR may identify events within the nultinedia
content stream [0057] One way of recogni zing patterns within

cl osed- capti ata, is c ut.i hash val ues representin

cl osed- capt il ‘ﬂ“f extaS °HiH P%&e‘%gﬁ?wtf‘}gmﬁ’&f‘ RseHung, ?Veﬁgisoﬁ a%ﬁflﬁé‘at ag%‘aﬁféaﬁ%des .

Thus, accor dipagbyi the and@tintsiiodivicewhile ditplayingH ¢idevgdogardéva ey, Biich as a DVR

or server, the closed-caption data is parsed and, hash val u r ener at ed
oor T espondi METEAIOR ALY DR eT BreCeaa oo Fie oL e Bt s bR

conpi | ed i nttie dsess MThe @bntent seioresvordd begsavent cattisdmultitiladip deticecarlobtainablde o
prograns or .S nts,.an urt her conbine | { t a_defining comuand
e cont ro P TRTRRsE vig i TpleHich BGto SO REM AT DYHS PR A Rndild M8 o) These
hash sequengesecnddta negtrasehing catain preots wdibth thovided grogredi #odestarwesfsuch as
DVRs in the fo of. hash val.ue.seqguence data. ,Th ]t i evi ces use
the:haoh v PO RaehRde SRk Y5 niF SR Dol GlsAge MG ohPECHBAc o

cl osed- capt iPoovidkafl @B dwuligrovidanegyeal iglormatiomte Serusd 6 ndidatngrwhare mgtle a devi ce
to sequenti r.at. . h | 0. ion data
RO b e S R O e Sy

| ocal ly. Accar ginagicthastoruesaipouéariatitto alidvea PARCtiangmatdafyidentiinthes

1 ent 6 LHROUST 8L IRELLRG L Rk ARG ESAGEANS OERET L o hach

val ues and repor ed w a hash seqguence
identified iggmtisseonthasbeen idenefislog D Rosetatyareq@stithd D¥RBrie patomatiraliasitip Val ue

Sequence Datg. A0RAL AGGOKA kil BRS:BIBRGIIEAL, [ n order to recogni ze

cl osed caption synchronrze actions and events to the closed
capti on dat 4006A] a dorfput ascordipg tegne einbedimentaServerd o ormyebidindosed- gener at ed

and provi deg%&rﬂn%\éif&ﬁ:?oc%eé‘ﬁ%@?s r;ﬂé% vilid0da d4ce, fucraCHpR¥R P2 and 104

al so recei ves one or dia“content streans containing video
programns f oinstines DAR 103 mayizee preticudefecerdel draded programpefeipingclngedam maybe a

feat ur e | engibolatepvHeiohh sl Mbredole A0 VroglHPloBHieSia Sl cOm pr ogr am
" Network 105, including the closed caption data associated with the video program, for

processing by Server 106A.

[0066] At step 304, Server 106A parses the closed caption data of the video program
into hash values, which are used to create hash value sequence data. Server 106A may
use a number of different methods to create hash values. The method used to create hash
values for closed caption data may vary according to the method used by the closed
captioning stream to display closed captioning text to a viewer of the video program.
[0067] Thus, Server 106A keeps track of what closed captioning mode is being used
to display the closed caption data. For instance, according to one embodiment, closed
captioning text may be processed and displayed to a user using Pop-Up mode, Roll-Up
mode or Paint-On mode as further described herein. Depending on the mode used, a hash
value represents the result of applying a hash function to a number of characters in a line
of text. A hash function H is a transformation that takes a variable-size input m and
returns a fixed-size string, which is called the hash value 4, that is 2= H(m). The variable
size input for closed-caption data will depend on the closed-caption method being used as
further described herein. Further, according to one embodiment, the amount of characters

that may be placed in a line of closed-caption data is limited.
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| ive tel evision broadcast, or any other nmultinedia content played to a user
of a DVR [0060] The cl osed caption data, according to one enbodi nent, my
be contained in a separate stream of data associated with the multinedi a
content stream For instance, if a programis in digital form the cl osed
caption data is communicated within an MPEGR stream as part of a private
data channel. However, when comrunicated in an analog format, closed
caption data_js..i nstead dul ated into the rtical Blanking. Interval (VBIl)
of the anal 05)0%0 si gR%FveR a‘é?“ﬁ’dﬁﬁ@?’%wo@h’tg&‘i‘?gglra&%%¥n r%ﬁ%‘ﬁ‘ﬁﬁ&s ®he

Nort h Ameri caline df2exBin0adkt a6 hccdidmedaxdifiSemgasts. (B S estHyddbelosed t 0

nmodul ate i nfQrnati onto lines 10 .through 20 of an SC.signal, while the
FCC nandat espﬁrﬂeéglé‘get%@lqefw eLip gF‘befat%#%gg ues & FEPYI® (O ec'é‘?ﬁfgﬁgﬁetteended Dat a
Servi ces ( EDSknts Withiavbe closedabmign dhtasEhk dispdté ornts Widiheths clased caepaded by t he
i nput nodul e_of, t he DVR an assed to, the other conpanents ,of the, DVR as
mBL o4 Rty R abr R BERee B SRR oA R e, St ac

if they were
descri bed abwwehe Bead ®idefjndvibe edeordEginwihg EARIN2 OO tex & MTHE,doesambplsewhen a

cl osed- capti ich oriainally broadcast in either anal or. digital
Form Nore. i st R Yo Dulcied  eirber AT PO capt e b elRr gt & T
mul ti nedi a clorliesrekt lster eans can be found in U.S. Application Ser. No.

09/ 665, 921, it " - Capt i T i t Y d b th
Aol 1 oantarfBO0h 1 o Erear B BRenRE T e PR SR Pk nRB B8 o ot her
enbodi ment s, varieg sites sEExC durtordingdatie enpdinenic thetchiracets may agpyeserdet ect abl e

formw thin . '[Irﬁg' . e sire erver. 1Q6A .a VR 200 can
read and par}%gg eﬁglaE:{lOS eh&é@%{}ﬁ%ﬁgs ac{egye%[r%dgezémﬁgc %?atnd%raﬁoﬁeé Ofir ocess of
recogni zi ng lofoongbndsipichange 43 Glha Furtbyrnohrechisad-ceptiodng ingrisnantdtiossmnt S t 0

t he cl osed capt : [ ' [ .Stre each DVR . 102 and
104 al so reg%@%%gﬂlg%gi%?@gg%{ 1T %goﬂﬁ%nfs ga&%?tgrﬁ%tév%rs&nﬁ%,tsgc SREEBodi nent :
the event ingéendidfiigeantdiogn adisleapiogralash val ue sequence data. The hash val ue
sequence dat y : f S C h ryer 106A. For.

[@o75% 0 éﬁ&ﬁq'%/r{gr tg g?l@en%mernt, %arcs)ﬁgg}irﬁd?gen%slgﬁ%)plﬁ% th?o o

exanpl e, Server 1 I'e-process "prog rrpu%% ng hash
val ues and dégoaiihm toi thghdraddaingd capeasergatiops iche clewd bgptivuldbta ireckider tdevi ces. The
program con r avi r QVi t >r vier. 106A
Dot or o1 1 & ameti o8R! SGE Btk kR RTH0 O oAU o By
Server 106A vakys ¢apendiniortihe plossdraptivoing methadibeingmedl. a devi ces before the

[0071] Referring to FIG. 3B, a block diagram illustrating the method for generating

hash value sequence data according to one embodiment is shown. Frames 310A-310D
represent frames of a video program within a multimedia content stream received at
Server 106A. According to one embodiment, video programs are played back at a rate of
thirty frames per second. Each frame 310A-310D is displayed at a particular time
according to the frame rate. For instance, frame 310A occurs at time = 1:00 and frame
310B occurs at time = 1:05. Hence, assuming a frame rate of thirty frames per seconds,
frame 310B occurs at frame number 151, or 150 frames after frame 310A.

[0072] Note that frames 310A-310D are only four discrete frames among many
frames within the multimedia content siream, and many frames may exist between each
of frames 310A and 310D. At frames 310A-310D, hash values are generated for Text A-
D, respectively. Text A-D is text contained within a closed caption stream, and frames
310A-310D represent the time at which hash values are generated for the text. Note,
however, that closed-captioning text normally displays for more than one frame at a time.
According to one embodiment, the transmission rate for closed-captioning data is two
bytes per frame of video, and the transmission or reception of an entire line of text takes

several frames. Text B, for example, may display on multiple frames preceding frame
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mul ti medi a devices receive the associated programcontent. Alternatively,
the sequence data may cone from another conputing device such as anot her
DVR [0063] Therefore, referring nowto FIG 3A, a flow diagramdepicting a
met hod for generating hash val ue sequence data accordi ng to one enbodi nent
is showmn. At step 302, Server 106A receives data representing one or nore
video prograns from Content Provider 106B. The data nay be in the form of

a multimedia content stream or may be. indivjdual video program dat a
separat ed f rfPt HOWRtAL framisd 165 duhe eesttion pridinipe mpmpdigiconenicheiitdeo program

dat a, Conte%mafmdsgegluég@&@tmoﬁmpgl es closed caption data associated
wth the vi deﬂ@i ramto Server 106A. %n one e od| nent ,  the. cl osed

caption dat a? “étﬁ?femé‘i‘fe\ﬁﬁ@rﬁaﬁwél 19 Disdiisp aé’ﬁ%fté‘tﬂanwl%%fﬁ?’cont ai ni ng
the video nﬁama&rﬁl@l&r&éa&d wchGomhmfteldiv @ 1ind dhta 1688 entiﬁlgrattiﬂ%rw1t}§3@fhbent

Pr ovi der 1068 ma I‘OVI de netadata cont eve tion associ ated
with video p ‘E?Qrp(?% ormulfigg ﬁf"’%@&t\%ﬁamlg%&‘ggaﬂ EW%&B‘?%WE E]ﬁ Sspeci fyi ng
Svenlts or acﬁarwmd 0 hadispdyenOparadtaiche 1umam1Th lblﬁahﬁalﬂBhédﬁMfi@td@\Bjﬁg whi | e

i spl ayi ng Vi ro mto a [ i ncl ude

ref erences g%tfpaésﬁggli Jsﬁthﬁﬁf’%e ‘i’i‘aﬁ”‘&%ﬁgm%bd?o@?g BIEEKFES  t he

UE er. TB? cqm}e\ralrl]ue@fsmc-@n@ muhaad@a a@d’o@ﬁ%ﬂkvﬂﬁmhdsbﬁaksmbﬁmﬁﬁﬂph eaud@yi ce or
obt ai nabl e t he ce v | nt er ne et wor at her

Por chor "t nd sk s el e dspSag ARG coch Srabautin Vpecb PoE P iovent s

Wit hin the Vjoetap prlﬁ)gthaxnamuaafmenmﬁﬁmﬁal ﬂafneanotsiivpralyﬁagbﬁp&ﬂﬁﬁ@bevver e split
L
mul ti medi a dhgeneratict ofadmi melvnnabﬁhesﬁggmdommﬁ as déstrngdﬁmi‘usthe:rmfetaﬂ mat i on,
Server 106A. can e val u enc data to allow a DVR t

St omat i oo IGERRACHFY2 ffks TOpARgPAR A Ao s g eargrtent RESFFTEE: on wi t hi n
t he vi deo prmgemimg cﬁehmlsedtch;ﬁmmngmthmd&sm@nsehaﬁe begeiigtenttivillesry a DVR
user may request t to automatlcaltl ski Bd tegﬂ,ﬁt he i.nt ern alion when
vi ewi ng t he °8’c°c'i‘r"e 8&3%3* SHPgEEce 16gERs P dimgp %W%GVSH ©

enbodi nent , iGatifieatiod O6X" ctzm:;age)tﬁm Tbomm&dﬂthﬁﬁm closeddafitionfdata. Wiethepr ogr ans
from any rTUL‘tI medl dew ce, 102 may have

D
previ ously ré&corvéd” larengnélrs ghtlg&?ﬁ ‘glgﬁ‘? Eier? oﬁ‘éd'%aipg%%%aqa ?grﬁ r\ﬁ% data. DVR
102 can se n@emdm}esrad[adl daéwb mpndmtnmg thg pznor norShimos ©f clb@dAapioming text

spanning a number of seconds within the video program.

[0075] Table 320 represents a listing of hash values generated by Parser 312 from the
video program represented by frames 310A-310D. Table 320 includes a Hash Value
column, a Time column and a Time Offset column. The Hash Value column represents
the hash values generated by Parser 312 for frames 310A-310D. The Time column
represents the relative time that each hash value was generated according to the
appropriate closed-caption method. The time value may be relative to the entire
multimedia content stream, the particular video program containing frames 310A-310D
or a real-world clock time of the DVR.

[0076] When Parser 312 generates a hash value for any frame, Parser 312 queries a
Timing Module 209 of DVR 200 to determine the time at which the hash value was
generated. As long as Parser 312 uses the same relative time unit for generating the time
in the Time column, DVR 200 can accurately track any time variances between generated
hash values and hash value sequence data. The Time Offset column indicates the
difference between the time data associated with one hash value and the time data
associated with a subsequent hash value. For example, hash value “3D59” is reported to

have no time offset value. In this case, it is determined that hash value “3D59” is the
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Net wor k 105, including the closed caption data associated with the video
program for processing by Server 106A. [0066] At step 304, Server 106A
parses the closed caption data of the video program into hash val ues,

whi ch are used to create hash val ue sequence data. Server 106A nay use a
nunber of different nethods to create hash values. The nethod used to
create hash values for closed caption data may \éary accor di ng to Ehe .
nmet hod used ;by. oni n m.ta clo captioni ng
text to a viow m%f’? ? ﬁaéﬁv?qﬁg L%Sg?oa%i“e O{fﬁg%aﬁe Isfﬂ?ég& %?WF VXK eeps
track of whatalel“3%d, clape offiset nduenafces seeonldmsm@ot:tsdadvh1cﬂldndim¢mltw hishe cl osed

%e d t
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nunber of chara

t r ansf or mat ipseresstodusingithe sing offaetinefinextisn mesyncrhmmzeraecompdtﬁr syste nnrtﬁa vaif_:l(() n. Th
fixed-size I e has I that is = : e
vari able si ZLgrl n%umk&gd%ffg%geadggn%e owmdge%}é?n% depend on the

cl osed- capt i[8477het Hdus, Peiserc 18 pedesabe cl@s@d{chﬂmndatamﬂlhﬁﬂe Yidewprografur t her ,

di t f t ha pl aced
"o i of RmiReRlIR A, AR PRI b paSOREEEh G2 ap s TR i st 312
may be conf ipieraselintohash valpgs, %myierri%ﬁgplroc@ﬂs lmneaatt bash sequences hisnegiated t ext in
order to accamRdane fitLenent, Thuso 1o fBRGL Red.bel 0w Par ser

312 determ nes en to enera‘%e has vg ues inres etecti ng
di screte evafeganguntberofihash vlluss éd-avitded pogradetraidedipeogtking sagetent, Bargert s Wi t hi n
Lhe ol oseq SEPLLAM Al fund Wi dite FAIRRTR e AR IGEL 11 00 Fetur i

command. A "carri e return™ comman efine the end or

begi nni ng of0%48] | ndhepumbsetof h@hmﬁueﬁlmﬂllmamleme astvesd]l aa thd dnmenbdf thext  has
been conpl et&bseded Béf"thé h%ﬂ‘%/al'hﬁsl e a%1&£nlﬁ§éf%§PL1J§§r YIS er E)gédp | %py to reset
to the next Iine. unction 1 s’ use for crea

st andar di zeﬂthﬁfdlel‘iw?m 'EF@T wishingfo compl;lhmgemoz@ﬁh@h valemequmzcdatdl Fxg to one

embodi ment , irafioet FUCARhEF:SvilE| 068 BEBTEN o RPBLSng|m L ar t o
FRRa palg SR PR P BhSng

t hose defined by the Anerican Stan er change
(ASCI 1) . FuPemerl064onentert Bravifler HiOH oy Hsp indipitethenduaing o msrtmlyr portion of

the video program lasting between five to ten seconds, an icon should appear on the

,:1

screen requesting user input. FIG. 3D is a diagram illustrating such an icon appearing on
a display screen according to one embodiment. According to FIG. 3D, display screen 400
shows an icon 404. The icon 404 contains dialog requesting user input 404A. In this
example, Content Provider 106B requests to Server 106A that icon 404 should appear on
display screen 400 during a particular portion of a video program. Here, Parser 312 can
be configured to generate hash values spanning at least 10 seconds of the selected portion
of the video program. This ensures that hash values are generated for at least the selected
portion of the video program, giving a computer system enough time to recognize the full
sequence of hash values and to positively identify the video program or portion. Further,
to compensate for any delay or margin of error, Parser 312 can be configured to generate
hash values spanning more than the selected portion of the video program.

[0079]  Alternatively, the length of any hash value sequence data may be determined
by how unique each hash value generated within the hash sequence is. For example, in
some situations, the same closed-caption data may result in the same hash value. If two
video programs contain very similar closed-caption data, such as two commercials with

very little closed-caption text, they may initially generate the same hash values for the
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utilize a nodified ASCII standard for the display alternative synbols, such
as nusical notes during audio in a video program [0070] According to one
enbodi ment, Parsing Modul e 210 applies the hashing algorithmto the
hexadeci mal representations of the closed caption data in order to produce
hash val ues. Further, Parsing Mdule 210 adjusts the nmethod for conputing
hash val ues dependi ng on the cl osed-captioning nethod being used. [0071]
Referring to_FIG 3B, a block diagramillus rat% t he ggtgod fotr
generating HERTEPLIOf the OEgTAEh LOUSER hed MSFHTARST £ 1f SR BBIVARA T shown.
Frames 310A-p3itblar viegy 9688k, the aveslilely tRe Miskl&Quaico9ilane Wl Théreftid,t i medi a
content streamregei vgg at . Server 106A. According.to one gercvi‘gogli rLEnt, vi deo
prograns ar e PHi° glédfﬂﬁ weonfiguzed tg selech any quipbex of beshovalues toincludeinadastiea ch 1 ane
310A- 310D i seql%eaw iﬁysgiér ﬁtcoﬁtrdl@{ddc&ub@rofh'jaféﬁin% a@smgmie Beuksretdag oéé videe rate.
For instance ra occurs_at tinme =1: rane occyrs at
fie 1 05 Dot Fube i aber » s rAeeiE R AREy SPHniBA e *Setthds

1E r arre] 310B Gﬁéﬁaﬂ’a& vaith Haslavatuavegience dabel , The rasslﬂxﬁﬁk]?(i fnaﬁgﬂa afay ﬁl’dicffafeahm a3 10A.

0072] Note .tha r s 31 OA-31.0D are on our discrete fr S _anong
fany  f r aredeqh AR R QPRSP B st oo S e R oy

exi st bet wedno8shch Whdn Hastevabhses 3rk@dnameld, 24:68.3 1 Alinctudanige ddta tBecddt€tDyitthash

val ues are nerated. for Text A- D, r ectively. Text A-D is text

cont ai ned vviqﬁfh egacgp%sg‘é@h%&'ﬁf EgRraley S@%FVG ’rﬁd/'3 Sra%ﬁr‘?g e‘%iap&r-l %*ﬁi"rdfﬁe‘? epr esent
the tinme at tidsanle bhshshlwealay®ds ganceatgin diffiteddtihey actdiding exihe ciNeddesaptidowever ,
that cl osed-¢ tiond' ng text normally displays for nore than one franme at a
time. Accolding ¥6 one enbodi nent, the transmi ssion rate for

cl osed- capt i[608lhg dhvarefesritgw FIGYIE diffeent Elosedeamioning tethodaad shdven

transm ssion_or.receptio f entire |ine,of .text take everal. frames.
Text B, for 2eudingtodne ebodtoett Réspeoriedly, dasedCaption dara s Meplayed 8 aisel in | 75
310B. Howev &op-UprMode 200R011-Ep tMiele 343, iot Paint-Qn Moide 34h FIGUBE sindiiaa cont ent

stream at i ck val IS, r.at ed,f Text B. [10Q7 urt her,
because eacﬁ%&g&?@c @?%%ﬁgff%?ﬁses&ﬁggﬁsf?gﬁ%& Cé?sg&a'c%’gl? |St(r:eu aarngta%]insg!éy At adat a
may be cr eatremiesamtingtthecmtpud bnastuabdisplayve-cldsedkcagttraiextapr@sent ing a tinme within

the video program or |, t,i [ ent streamthat the frane is being
di spl ayed. Thus, franeny'éfolg\sgé%aiq@%eayi ng text A at time 1:00 while frane

310B i s di s8] ng It Bogt-UBMatde 340, according to one embodiment, between one and four

lines of text appear onscreen all at once, stay there for a period of time and are then
replaced by the next lines of closed-caption text.

[0083] In Pop-Up Mode 340, incoming closed caption data is placed in Back Buffer
350B and displayed with a single “flip buffers” command once the complete text for a
particular frame or series of frames is ready to be displayed. In this mode, a hash value is
generated for the text being displayed when the “flip buffers” command is issued. When
the “flip buffers” command is issued, the text in Back Buffer 350B is transferred to Front
Buffer 350A, which represents the text being displayed on Display 360.

[0084] In Pop Up mode, there are only two well defined events that change the visible
text on Display 360 to the user. These events include (1) the flipping of the buffers such
that the contents of Back Buffer 350B are placed in the Front Buffer 350A, and (2)
erasing the displayed text on display screen 360. Generating hash values in Pop-Up mode
is merely a matter of keeping track of the text composed in the back buffer and creating a
hash value for the text in Back Buffer 350B once a flip command or an erase displayed
memory command has been processed.

[0085]  Thus, in Pop-Up mode, Parser 312 will keep track of text being composed in
Back Buffer 350B. While monitoring Back Buffer 350B, Parser 312 continues to update
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time 1:05. Parser 312 reads text A-D fromeach frane 310A-310D in order to
generate hash val ues 314A-314D and netadata associated with those hash

val ues, respectively. However, note that netadata need not be created each
time a hash value is generated. [0074] In other enbodinents, additional
frames not displaying any text maybe parsed by Parser 312. However,
because those franes contai n no cl osed-captioning text, the generat |don O}‘
a hash valu be tr. r ther, as _d ed, i t her det ai
herein, Par gae\r%ﬂsé'a?ﬁcf%msf’ ot eﬁheer l\e'ﬁlge%ém ra H%?eﬁ }ﬁ?fnd%acgr?’lf g%rerl ng event
has occur r ed50B Daytetisl, th@gBm Buififer ESOtBsiednpiapW}nin itaxgisieinp ocmpetdigtaed, t he
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one. erbodi nglxlg%s il?vya%érrltfln ‘8%(%%?&1&%% cornm {s1 P%da?}%uﬁso(gf a "carri age
return" commmommgd@nnmatnﬁmaylbosmi@alma tbﬂtediaiussor Mheanewbne. "Rased orethe r et ur n”
command is ¢ [ generates a
command i s rg% eﬁ?%%gﬂnﬁg&n@?é}ééﬁ PGP PGt R 1in B éﬁglef’ei]a%% i
spanni ng a ﬁgmb‘etpsaifaslsmimfdsthwarhmdartline vi deo program [0075] Tabl e 320

t pt vi deo
:)reggrezsnnr Zpr eds?'gnt :a%Q%M#lgwnt@dﬁgij@l%%fe%ggrfﬁafg?ul nc % h{gg%-?as Sh Val ue
colum, a Tlth?eff@bbxlwamfa flin prdfe dogmand oNofthat Bk Bieffen 3508 mey col um
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di fference H98MkeenAespading W@naatna%%@icwbq@frw 1R ssneratenthh heshlvelieand t he

time data a&wgmmﬁ'&remew& EnSHRSRIEMA Wiaste Mﬁltﬂﬁedla%aﬁteﬁm%%o hash val ue
"3D59" is reported have no tine offset value. In this case, it is

det er mi ned tLH2RS Mggﬂe ¢899 yEmingoduls 304 mey indigate the timing of the multimedia

content stream relative to the beginning of the multimedia content stream, a calendar

clock time, time since the last hash value, or the time relative to the start of a video
program within the multimedia content stream. Hence, referring back to FIG. 3B, for
example, Parser 312 determines that Text A of frame 310A has been flipped to Front
Buffer 350A at Time = 1:00 and has a corresponding hash value of “3D59”.

3.1.1.2 Roll-Up Mode
[0088]  Another mode for displaying closed-caption text is Roll-Up Mode 342. In
Roll-Up Mode 342, which is more common in live broadcasts like news or talk shows,
text is typed as it is spoken and appears on the television as soon as it is received. Once a
“carriage return” command is received, the text scrolls up. A carriage return command is
a command that causes the cursor to return to the beginning of the line. Because the
cursor has returned to the beginning of a new line, a carriage return may be used to
indicate that a new line is being composed. According to one embodiment, text may be
initially composed on Display 360 such that frame X thus includes Text Line 1, while the
incoming CC data 350C contains text that is subsequently composed such as Text Lines
2-4. 'When Text Line 2 is ready to be displayed, Text Line 2 “rolls-up” to the display,
causing Text Line 1 to shift up in frame Y of Display 360. In one embodiment, frame Y
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i i nni hash sequence, thus, no tine offset value is needed.
Lgmgsgl?n;g? g;sﬁ val ue 92255", a tinme offset V?Iye of :05 seconds is
reported, which indicates that hash val ue :2255" i s generated 4 This
approxi mately :05 seconds after hash value "3D59" has been generated.
information may be used to |ocate the beginning of a video program or t
alternatively, any particular event or |ocation within the video programa
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to generate 3.1.1.3 Paint-On Mode

[0091] Another closed-captioning mode is Paint-On Mode 344. Paint-On Mode 344
is similar to Pop-Up Mode 340 except that the incoming CC data 350D is directly

composed onto a front buffer, and since the contents of the front buffer are directly fed to

the display, a viewer can see the text as it is being composed. In one embodiment, in
order to generate hash values, Parser 312 waits until the first user-visible event occurs
after a full line of text is complete. Thus, in Paint-On Mode 344, one method of
generating hash values includes accumulating a line of text as it is being displayed, and
waiting for the first user visible event after the line is complete to generate the hash value
for that line. The first user-visible event might be the start of another line, clearing of the
screen, or a “flip buffers” command to display new text in Pop-Up Mode.
3.1.2  Hash Sequence Metadata

[0092] Regardless of the type of closed captioning mode being used, once Parser 312
generates the hash values associated with a video program, the hash values are placed into

Table 320 along with any additional data such as the time and time offset data for each
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hash val ues spanning nore than the selected portion of the video program
[0079] Alternatively, the length of any hash value sequence data may be
determ ned by how uni que each hash value generated within the hash
sequence is. For exanple, in some situations, the sane closed-caption data
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functlona ity of tags in the multimedia content stream is descnbed in further detail below,

and is also described in U.S. Application Serial No. 09/665,921, entitled “Closed Caption

Tagging System,” owned by the Applicant and fully incorporated by reference herein.

[0095] Still referring to Table 330, the metadata may also specify particular actions,
such as ACTION 1 associated with hash sequence A6E3, 9Y95, E4E9 and 9FAU.
According to one embodiment, ACTION 1 may describe a particular action for the DVR
to take after recognizing the hash sequence. For example, ACTION 1 may include
displaying an icon to a user of the DVR. The metadata defining ACTION 1 may include
timing information relating to the length of the action, as well as information relating to
graphics and icon placement on the display device connected to the DVR. Note that the
action specified by the metadata may take place at a time different from the time of
recognizing the hash sequence. For instance, the metadata may indicate that the action
should take place at a time preceding the recognition of the hash sequence. In this
manner, if the program is played back from storage, the DVR scans ahead, performing the
hash comparisons, and knows to perform the action at the correct time.

[0096] In another embodiment, ACTION 1 may include command data for the DVR.
to process. The command data may cause DVR to record and store one or more portions

of the multimedia content stream. For instance, during the live broadcast of a particular
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generated for the text being displayed when the "flip buffers” conmmand is

i ssued. When the "flip buffers" command is issued, the text in Back Buffer
350B is transferred to Front Buffer 350A, which represents the text being
di spl ayed on Display 360. [0084] In Pop Up node, there are only two well
defined events that change the visible text on Display 360 to the user.
These events include (1) the fIipping of the buffers such that the

contents of Back Buffer 3 are . n the r 350A, .and (2)
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[ 0087] AccoFW%&it?®m%16é§g@HF% AB, fr%%qwép%r Innp egbpdimgte® Wiskishash
val ue,  Par gRlwdks ‘PLPOrdSictibR YRR 1 H RSk ARIPEIR Behkd dhed Ay mul ti medi a

content streamfrom.
initiating a request for the hash value sequence data to Server 106A. Alternatively, in

what is known as a “push” transaction, Server 106 A may automatically send the hash
value sequence data to DVR 102 without any request from the DVR 102. When DVR
102 receives the hash value sequence data, it stores the hash value sequence data in
Storage Device 214.

[0099]  Atstep 404, DVR 102 receives a multimedia content stream for display to a
user. According to one embodiment, the multimedia content strean1 may be received
from Input Module 202A and represent multimedia content currently being broadcast by
Content Provider 106B. Alternatively, the multimedia content stream may be played
back from Storage Device 214 of DVR 102. Further, in other embodiments, DVR 102
may receive a multimedia content stream via broadcast or the Internet without displaying
the multimedia content stream to the user. Hence, DVR 102 can receive content from
Content Provider 106B and store the content in Storage Device 214.

While the multimedia content stream is being recorded or played back, at step 406, DVR
102 begins to parse closed-caption data associated with the multimedia content stream.,
[0100] Parsing Module 210 parses the closed-caption data in the same manner as
described above with reference to Server 106A in FIG. 3B. Thus, Parsing Module 210
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Ti m ng Modul e 209. Timng Mdule 209 may indicate the timng of the
multimedia content streamrelative to the beginning of the

mul ti nmedi a. content stream a calendar clock tine, tinme since the |ast hash
value, or the time relative to the start of a video programwthin the
mul ti medi a content stream Hence, referring back to FIG 3B, for exanple,
Parser 312 determ nes that Text A of frame 310A has been flipped to Front
Buf fer 350A at Tinme = 1: 00 and has a.correspondi ng_hash val ue of "3D59".
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value sequence, a match has occurred, and the Pattern Recognition State Machine 212

may indicate that a hash value sequence has been identified, in turn causing the DVR 200
to perform the appropriate action as described in further detail herein.

[0103] Accordingly, at step 510, the Pattern Recognition State Machine 212
determines if any hash values generated by Parsing Module 210 match hash values
contained within the hash value sequence data. As long as the hash values match and the
difference in time between the hash value events are within a threshold of the expected
hash sequence, a positive match will be reported.

[0104]  Referring now to Fig. 5A, according to one embodiment, hash value sequence
data in the form of a pattern recognition state machine is shown. The hash value ‘
sequence data is represented by State Machine 510, which contains nodes representing
individual hash values within the hash value sequences. According to one embodiment,
State Machine 510 contains a START node 502, which represents the beginning state of
the State Machine.

[0105] According to one embodiment, the nodes of State Machine 510 are indexed

according to the first hash value of any hash sequence identified in the hash value
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line of text as it appears on screen. [0090] For instance, according to one
enbodi nent, Parser 312 can determine that a line of text is conplete when
the text is scrolled up by one line, for exanple, Text Line 1 at frame Y.
Parser 312 can detect that a line of text is conplete when it detects a
“carriage return” command within the incom ng CC Data 350. Hence, referring
back to FIG 3B, for exanple, Parser 312 determnes that a line of text
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associ at ed Mﬁgthbgpetﬁgﬂo§%ﬁéu L BineA660r ding to one enbodi ment, the

addi tional netadata may | e comand and control data for performng
sone actionlWUfdh Asewding td ang eobodimenthiths hifisieneserfState Machine 500 is further

advanced by the use of the Index 501. By indexing the first hash value within each hash
sequence in an Index 501, State Machine 500 can quickly rule out a large amount of hash
sequences for comparison without occupying many system resources.

[0108]  In order to begin processing generated hash values from Parsing Module 210,
State Machine 500 is initialized and begins testing the nodes located in Index 501.
According to one embodiment, the first hash value generated by Parsing Module 210 is
“3D59”, corresponding to Text A in frame 310A of FIG. 3B. Accordingly, State Machine
500 is initiated, it will test the first node 504 representing the hash value “3D59” and find
amatch, giving a positive output. According to this embodiment, any match causes the
state machine to proceed to the right while any failure causes the state machine to traverse
to a lower level. However, in other embodiments, State Machine 500 may be structured in
any manner suitable for testing hash values.

[0109] However, assume that a hash value of “2Z55” was initially reported by
Parsing Module 210. Instead of finding a match at the first node 504, State Machine 510
would report a negative output and proceed down to the next node 520 in Index 501,
representing the hash value “2Z55”. Alternatively, if no match is found at a particular
node, State Machine 510 may also proceed to the FAIL node 515, which causes the State
Machine to reset and begin at START node 502 once again.
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[0094] Thus, referring back to FIG 3B, Table 330 includes col ums
representing hash sequences and netadata associated with the hash
sequences. According to one enbodinent, the hash sequence 3D59, 2755,

A6E3, and 9Y95 includes netadata which describes an event EVENT 1. EVENT 1
may be an event within the nultinedia content streamthat occurs at a
particular tine. For instance EVENT 1 may define a particular |ocation
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\'/I'Mhe Inrref1 a\éas@?@if f‘ﬁ?f@ﬁfﬁ"in ?faﬂ%@“qcﬁﬁe&ééthaéﬁﬁtﬂﬁ’@ﬂ&i[n@ﬁﬁﬁk mati on such

as a descrigute Machlﬁellf?.etheﬂxdze@ fErtRgeREeABEied URHSAME Rbmakt PRNS heddigke after
nst anc include ta

For i nformation
Fecoani =1 10 e Sy hyfiok boSLaRce, BYENT f, e aelude Lag Lot o
tag i s oper avadbingl510 compakds GRLITY vaithiuhevalhicln tﬁarnexvsedéTishdseg%daMﬁsce:t?% ?g’ﬁ\igylbf or
e fu
? lazggr |n ﬁt ![ \ﬁglt?fr% Fm% ?Saa?sé) oﬁ?/gr?rrs@te%%?hﬂ“gé P(ggﬁ&%idtféaati’}hanldd’?‘?%%‘? togedai | bel ow,
and is al so SQ&SNpﬁeH@dvever thiatSf nodppch was food ﬁ@bd@d%'\?ate@@{cﬁi% 3@(}?\5?1'11@”" itled
" i i own e i cant an
e DoAY T S Db e SEBS EETTSobab a0, 1 ne
met adat a mayepa¢sswingSBAETY Ilmﬂllstmﬂmlelahocﬁa(ﬂﬂﬁ(ﬁép‘,aesent§&lﬁ)|ﬂk ﬂq%tébéitﬂa@ﬂné.sﬁﬁ mS) 83 : ﬁé ﬁ?
i h EAEQ and 9F4 ccor g, one_e
\,/AMCEI' IhOQIai n;?/&glgsc?‘?’ e gviaolg? Rt T A LT hi“ﬁ a]B?ﬁR"pggs? A €%
recogn|2|ngr%h@mhé$h sequence. For exanpleheACTICN 1 nayf!n$LUdiCT|CN ! may
r
Mol uds i Raef Tk Re Rt a8 bl iies RGP e e Do eas. wel |
as i nf or mat ﬂ\@nhln@ﬁ(&aemgntldly tguvapésl egch raxdel repeasent@ 1acFm11nt1]g)ﬂo inla@hdltscﬁlw ay
hat & c n specifi y .t he

ot adat a oy g e opd 6 15 caléibEndBtn odisef” kvl SBEF retcBioe Metk.ogni 21 ng
t he hash seyieasdecackbashivalie anbe sequbree nﬁhaahlaﬂaesnﬁtytell\mﬂ:hﬁ?tieom hls?1 he action

| d tak the re itio sequence.
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allowing a “buffer” or margin of error. According to this specific example, State

Machine 500 determines that a match has occurred for the hash sequence of 3D59, 2755,
AGE3, and 9Y95 after receiving the respective hash values generated by Parser 312 in
FIG. 3B.

[0112] When no match is found, State Machine 500 resets to START node 502 and
re-initializes the matching process when the next hash value is received from Parsing
Module 210.

[0113]  Note that throughout the operation of the DVR 200, the State Machine 500 is
continuously attempting to match hash values with hash value sequences. When a
positive match is made for a full hash sequence, at step 412, State Machine 500 reports a
successful match, causing DVR 200 to inspect metadata associated with the hash value
sequence data.

[0114] In other embodiments, State Machine 500 utilizes a hash table to attempt to
match hash values with hash value sequence data. A hash table is a data structure made

up of an array (or table where the data to be searched is stored) and a mapping function.
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i deo progra if the DVR recogni zes the hash sequence of C, D, E, F, and
g:ggesgesgthg] command data associated with the hash sequence, the command
data will cause the DVR to inmmediately begin recording the program In
ot her enbodinents, the conmand data may cause the DVR to begin recording
the live broadcast anytime after the recognition of the hash sequence.
[0097] Further, the netadata associated with any hash sequence is not
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hash values. Thus, as described above, State Machine 500 traverses the nodes as depicted

in FIG. 5A until no match is found at a partieular level or if the end of a hash sequence

has been encountered. According to one embodiment, Pattern Recognition State Machine

212 determines that the sequence of hash values 3D59, 2755, A6E3, and 9Y95, has

matched up with the generation of the same hash values from Parsing module 210 based

on the time difference between each generated hash value.

3.1.4 Synchronizing To Closed Caption Data

[0117] When a DVR determines that a pattern match has occurred, it uses the
metadata described above to synchronize to the multimedia content stream. In particular,
the DVR uses the metadata to determine the relative location of events or video programs
within the multimedia content stream. Thus, when DVR 102 determines that a particular
sequence of hash values have been generated, DVR 200 will consult Metadata 520B to
determine the action that will be taken. Metadata 5208 may contain information such as
command and control information, program timing, content information, display

instructions and graphic information. Further, Metadata 520B may also contain
Command Data 522,
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Content Provider 106B and store the content in Storage Device 214. Wile
the multinmedia content streamis being recorded or played back, at step
406, DVR 102 begins to parse cl osed-caption data associated with the
mul ti medi a content stream [0100] Parsing Mddul e 210 parses the

cl osed-caption data in the sanme manner as described above with reference
to Server 106A in FIG 3B. Thus, Parsing Mdul e 210d-22 parSﬁs tlhe 4

cl osed-captiogn data into nultiple hash val ues according to the cl osed-
capti oni ng n@”ﬁld Ui the Pagtern Rogpgnition Stadi Maghines 2123avp fictesmyinedipgt the
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branches. Eaeperfionieny actioh Reative GetheBltineidi=2o8lht st vides plaafanasbvral ue in a
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State Machines 212. Content 600 represents a multimedia content stream containing one
or more video programs. While playing through or recording multimedia content stream
600, DVR indicates its playback location within Content Stream 600 using the slider 604
that moves across a program cache bar representing the program material as described in
U.S. Patent Serial No. 6,850,691 and U.S. Application Serial No. 10/915,990, both
entitled “Multimedia Progress Indication System”, and owned by the Applicant, and both
of which are fully incorporated by reference herein. In this particular example, slider 604
is currently at time 1:12 of the multimedia content stream or video program. While
playing through the Content Stream 600, using a parsing module, the DVR generates hash
value “3D59” at time :00, hash value “2Z55” at time :05, hash value “A6E3” at time :10
and hash value “9Y95” at time :12, which is currently at the location indicated by the
slider 604.

[0120] With the hash values and corresponding time data generated, DVR determines
that the hash values match the hash value sequence data located in Table 606. According
to one embodiment, DVR can positively match the hash values to the hash value
sequence data by comparing not only the actual hash values but also the time offsets for

each hash value.
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contained within the hash val ue sequence data. As |long as the hash val ues
match and the difference in tine between the hash value events are within
a threshold of the expected hash sequence, a positive match will be
reported. [0104] Referring now to Fig. 5A, according to one enbodi nent,
hash val ue sequence data in the formof a pattern recognition state
machi ne i s shown.. The hash value sequence data is represented by State

Machi ne 510, i ch contai ns .nodes r nt i i ndi vi.dual sh.val ues
wehi nt e O © A iR RS SR I PR For gt Mcrkh b Bear by e
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State Machi n&é®5105 gﬂge T’Jr?&lgl%[g%egm%l@g?{ F%éogir FoRais rgﬂ g %h@%%é%va@%ﬁa@%gfe any
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| ndex 501, h |y . 1N he . 5 hough
rare, di ffert%%t'fﬁg%ﬁ%%#rﬁ}égetﬁé %‘hr%é‘%r\lé’gas“gﬁé@ﬂ@g‘g@# ’ ]\%\A%M?tﬁ% (}sa%%t%géth vgl ue.
Theref ore, RENBDGkesdape e¥entdndgbdiars ke comeuidoreton ¢fiiiag sliderg INEVENE 1t he hash
val ue "3D59" i | SLJ {4 i fferent
nash vai o SSELLEREER b utie ) Bl e WPRE MG Sl BRREBRR 1008efy o' & 00%,
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a |ightwei oTgrelon! B : | | O0is
desi gned tgml](i)ecsgau py m%?ﬁ%%f@g gﬁ?oe%](a&rdgsour ggg%%%%§%%8§1§ ?%ﬁfag%gs%VR 200.
Therefore, danerinpleying 6 livebroidsast Butdicplimhork loeatiod G0againg bebind therastiat ens  of
thousands of, AAEStbVIEISS ih Beniahedd R AR RuMEN B ERUNGASE ABSucREEN

recogni zed, few systemresources are nee perate State Machi ne 500.

Hence, DVRhesberbieniticrd ofhe erotehiqdayhnack ldedtiay. ‘Bhis aldqyrsdbralP VB 02 ip hetreorgl ayback
of nul ti medi,g. co04, ABHEL HGin 2‘9@??58@5’&*%%@ a:é%v%ht.e Machi ne 500. [0107]

According to one e odi ment, the | Cl enc%’/mel ate Machine 500 is further
advanced by [@13@] us&unher;dfier inppsetingslrble 483, PHBR? agp detrsmine thot ENESH %/ al ue

wi thin eachfaghe place at time :40 of the video program. After examining the current location
within the video program, DVR 102 determines that EVENT 2 takes place :28 seconds
after the last hash. Because DVR 102 can determine the precise location of EVENTS 1

and 2 within the multimedia content stream, DVR 102 may be programmed to react to

those events in any manner. For instance, according to one embodiment, DVR 102 may
be instructed to display an icon to a user during EVENT 2. In another embodiment, DVR
102 may be programmed to begin recording the multimedia content stream at EVENT 2.
In this manner, the information identifying any EVENT 1 or 2 may be used to identify a
distinct event within video program 600. Further, in other embodiments, Table 608 may
define other events or actions for a DVR to take upon recognition of a hash sequence.
For instance, after recognizing the hash sequence 3D59, 2255, AGE3, and 9Y95, table
608 may indicate that DVR is to immediately display an interactive icon on a display
device to the user.

[0123]  Further, once DVR 102 recognizes EVENTS 1 and 2 within the video
program, DVR 102 may insert video tags into the multimedia content stream at the
locations of EVENT 1 and 2. According to one embodiment, video tags are data objects
interleaved into a multimedia content stream containing video and audio data, such as an
MPEG-2 stream. Afier the video tags are placed into the multimedia content stream, the

multimedia content stream is stored for later playback. When played back, DVR 102
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sequence in an Index 501, State Machine 500 can quickly rule out a | arge
anount of hash sequences for conparison w thout occupying nany system
resources. [0108] In order to begin processing generated hash val ues from
Parsi ng Modul e 210, State Machine 500 is initialized and begins testing
the nodes located in Index 501. According to one enbodi nent, the first
hash val ue generated by Parsi ng Modul e 210 is "3D59", correspondi ng to
Text Ain frane A of . FI G Accor d Chl Ois
oA L BB R o B AR M LR R 708 L3 e
"3D59" and flocution af HEENTS 1gnd/12 nIgﬂas memiet,iones ‘ﬂdﬁoptalgs ha¥cleen dlacn};l itio thehi s
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manner sui t |.ue r at a hash
val ue of Z%EE dg\f;\ﬁ/gléd %ﬁ;ﬁ{e g’%’ |§’§%%C?ita¥é€ %Bon{aq%g&sp r#%x%%%%@'ﬁ&% &r?gt ead of
finding a nendhudie dathéuringméaybwb,'dﬁéldaﬁmgs %detselsmomﬁmeﬁk@ﬂ inGL8.d report a

ti t t «
P gg?els\éﬁt ?ﬁg&tﬁ? ggﬁﬁ@a g@\% Qntk{%?e?ﬁ)g%d- Iy, %ﬁ%lﬂrgs }Js{é{’i’gh I'S found at
a particul arbythﬂ)tﬂmﬁllcgltanféﬁlﬂmm@pmem&ﬂ(bymdyremeémm oceed to the FAIL node
515, whi ch qaipps t@%lg%@g %gﬁh&ghﬁsooeéfﬁe%?l%ﬁ% RegbRAbyRIGR S 0de 502

once again. assum n ch”occurred at the
first node meﬂnqqld@ay @@rrfom&iéwenmbmdn@cm@ablhefm@nmgg fuph stehe swanas
generated h f fedul e 210. In one enbodinent, the
next generate has lgﬂgre&b&%b@g@&qxccordl ngly, State Machine 510
conpares "2255" WhhancedkelgvaiapSignalingPataext node 506. Because the value in
the next ”Oqﬁlzsf al&rﬁ)thegéfgéo 1n—%tat§& &t%ﬁ@ﬁ%b@%@e%} Ileﬁé%\xgﬁjng?n—%% &te@nd

proceed to node owever oun at node
506, State WBEHNYie EabmoedTaleyisiondETY) seratiog detat REVenahlessheuse of intaractivist ead

attenpt to 1fBtid g PaRvYRl QE b@ﬁd”%ﬂleotl?e@ $ideo Eﬁﬁ'é%siﬁgﬂuﬂgnedﬁ%ﬁtent In this

manner, node 506 represents a fork in State Mac suc at two hash
val ue sequeﬁ@’@%ﬂ nienprder & synelirerize theinthaadhapplicfions with vides progamg, EPy 55"
respectivel ¥1t1h£69 %&éinaitmmgﬁ&%&%ﬁm{ee af SR I R DA FrdiEingaRGEat ed by

Par si ng Modul e 210
information regarding signaling capabilities for in-band transmission of data is available

in the OpenCable Enhanced TV Application Messaging Specification (ETV-AM-102)
which specifies signaling capabilities for in-band transmission of data synchronized with
the time line of a video service.

[0126] According to one embodiment, ETV capable multimedia devices include an
ETV agent for receiving and processing ETV command signals. ETV command signals
cause multimedia devices to discover, download, launch and terminate ETV applications
at particular times. Thus, according to one embodiment a multimedia device may
recognize patterns of ETV signaling data which define the beginning or ending of
applications within an ETV multimedia content stream. This may be implemented by
using Parsing Module 210 to identify and extract the ETV signaling data from the
multimedia content stream. Further, the ETV command signals may include additional
information, such as information describing the ETV content or programming.
Additionally, the ETV command signals are associated with time data for processing the
ETV application at the correct time. Using this time data, a multimedia device may
identify a relative position within a muitimedia content stream. Therefore, a multimedia

device can interpret ETV signaling data to determine that (a) an ETV event is occurring
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Machi ne 500 sequentially traverses each node represented in FIG 5 until no
mat ch occurs or until the end of a hash sequence has been identified.
Further, while matching hash values to each hash value in the sequence of
hash val ues, State Machine 500 may al so conpare the tine offset between
hash val ue generated by Parsing Mddul e 210 and the hash value within the
hash sequence I f both the hash values match and the tine offset val ues of

bot h hash va tch, State Machi ne 50Q can termne that a.positive
match has aegzétg%theﬂ a‘i’Y&tltH%?ynélFFB‘Bﬁdﬁ‘é‘ﬂ’tapagtc PRIEIEH PTHES B © det er ni ne

that a partlﬁwoa,fograhﬁsh val ue has matched the tinme offset of a hash val ue
within the ence |, al | owm n uffer i n_of ror.

Accor di ng tggﬁ‘](l] &iSt &ggﬁﬁrngmg%f@ﬁ@ uemﬁ‘imrff%mscg%e‘g' tPélPWﬁ éﬁf‘t hat a
mat ch has od&uémmcdgatuohlseat&m&mfmlmgee atedmog&éiﬁnemsﬂﬁﬂv and 9Y95
after receiving the raﬁ zﬁleﬁtlve gas tBues rated Par s e 312 in FIG
3B. [0112] \RBRP R Sl gn honipe o 81’1%6@1‘1’%%‘& 38 START node
502 and r e-syfdhidnddet Zethe hdvempRiyily |vﬁ@opfdgmsn\ﬂhﬁnedmeevmmtayhaﬁﬂnmaleue is
recei ved fr t hrou hou

oper ation of®® ?Hﬁ‘ﬁtﬁ\’fggw%%mﬁtfga%%%fegg ?é%gg%%ﬂ?@m ?]itnig fi8u §7ht§tterrpt| ng

t o mat ch hasiosedbapeisn datd, bnirasdmubiliediasledcerecizedMipatte, theasiltimadea mat ch i s
Mac hi reh)or ts a

made for a f has uence

stccessrur Mtrienmag g TR g Pt Rr bt o Er T AT OB EAR 1 b ¢ he
hash val ue as@mmemd:eved‘att«aoloe[e&l:ﬂpﬁ]onkimot her enbodi nents, State Machi ne 500
utilizes a hash table to attenpt to natch hash values wth hash val ue
sequence data. A hash table is a data structure made up of an array (or

t abl e wher e 4ithe MPROMPDEOR@RE@H&NGMQ\IBN@EWM}IGMT&)MW ng function. -25
{ AhaShtable'Wm search algorithnms and is a data
structure that is We nown |n e art. [0115] Further, in another

enbodi mrent, DVR 200 contains a pl uraI ity of state machi nes. By having nore

t han one state rrgth NGk qgétl% ogﬁdggﬁn%ieg{r%mn%'m§ ?atter ns wthin the

sanme sequence of hash va ent e or i nstance, assune that
t he

[0128] According to one embodiment, video programs in a multimedia content stream
are displayed to a DVR user at a display device such as a television screen or computer
monitor. In other embodiments, video programs may be displayed on a display device
such as a portable multimedia viewing device. A DVR user can control the playback of
the video program using a control interface such as a remote control.

[0129] A user can mark off sections of a multimedia program or place points of
interest relating to content within the multimedia program. For example, a user may want
to mark the best plays of a recording of a football game. Once the user marks the plays,
he can send the resulting hash sequences to a friend’s DVR. One method of transferring
data between DVRs is described in U.S. Application Serial No. 10/220,558, entitled
“System and Method for Internet Access to a Personal Television Service” and U.S.
Application Serial No. 10/741,596, entitled “Secure Multimedia Transfer System”, both
owned by the Applicant, and both fully incorporated by reference herein. The friend’s
DVR can then display the user’s points of interest to the friend when the friend plays his
recorded copy of the game. The friend’s DVR displays the points of interest along the
program cache bar, for example, displayed on his display device.

[0130] The friend’s DVR pre-processes the recorded game before it begins to
playback the game by calculating hash values of the recorded game and comparing the

hash values to the received hash sequences. This enables the DVR to locate the points of
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hash val ues of "X6Y6, A4Z4, and B 1 C" were generated froma nultinedia
content stream Also, assune that two known patterns exist, "X6Y6, A4Z4"
and "AdZ4, B1 C1." |If a single state nmachi ne was runni ng on DVR 200,
only one of those patterns would be recognized. However, because DVR 200
may concurrently run nore than one state nachine, DVR 200 may recognize
both patterns "X6Y6, A4Z4" and "A4Z4, B 1 CL" fromthe hash val ues of

"X6Y6, A4z4, and B 1 C." Therefore, in_other epbodi nents, DVR 200 may
contain a pligewsstiin {heggcorded gamendrip disklay hagoiats of mésrest o the Eiendelhpdfffend

represent didhf egBip RAAS SRS oPintekddt RARhisdahate cbdol6] Referring to FIG 5B,
hash val ue seguence_data is shown in accordance with one enbodi nent. The
hash val ue d énc@%??rsc‘iﬁ‘ﬁtd&ﬁ%wmts PNty S mtereRy for IEHIEIA 520B.

ﬁquencle Datoaléa&fsl. ({Qéﬂ’s‘éﬁﬂ)ﬂlﬂﬂ& a'ftt@qhtrﬁ'&adi&f[t@edfcg@??ﬁ@ﬂhﬂeﬂﬁt thmaag@auﬁmee of

ash val ues well ~as the_ approxi mate tine difference petween the

occurrences I?a)\?R f“rfiéSplaﬁ’ég’ﬁ tQ,the E}Eg/_er, Hu sI,%n L disfeetie S&‘Eﬁ?ee& Gpsst ©¥Xhchi ne

500 traver seagohhifhniRIsaas a g6ipi crtimebest it felléSGhe DVRIRLsklp Aecdfidt Bilfo fhe found at

a particular Ieveh or. if the .end of a hash seqciu?]%e has. been _encount er ed.
ShsPLe

p
Accordi ng t & %R ERdkat peirt of igtestor ASpRY B §H5PT AR ARIAeSEIPPiRg
det er m nes tiatext ptintSEMi@a€. eTIAE allbas hserddouesiteIEiPow R dndensébtussiodnd a9Y95, has

mat ched up with t[fjfei eneratiqn of the.s hash. val ues from Parsjng nodul e
210 based  SIPHHLIE He GmptuThide Neutveh TWHLY, e SHRGSACUN ue. 3. 1.4
Synchroni zi gguppeté] osed Caption Data [0117] When a DVR determ nes that a
pattern mat ?%Qfs curbs&ﬁni t uses {Qg net adat a %&sc ib ahove to
synchr oni ze he ¢ &y hepiaigted & reananes seemey STAmYFmedit e DVR uses
t he met adat @rdgeantlet & aremtére thitert etkdain, \Ohelpohatd fondsifig £vie whéen 1he bicadtagtepr ogr ans
within the | t] gia content. stream. Thus, when DVR 102 deter.m.nes that a
arti cul ar TGO oRALeT AT oA cu L SFFGe e el MBROGY w 1 |

p - - -
consul t Met astn vGRAB: Heablede vizmthavaultihedia contan strénad cledrlyl Hoevetakfon. Met adat a
520B may cont (i)rglzehnfeor réaﬁali ?’Qﬁ%{:h as, . comgﬁngll q:;md contt ol _informtion,
program ti ni %tg, EONRIEERE PRAPYETAPET oCERrEy ™ TH S Bn E AT 5P 8phi ¢
i nf or mat i onmafrwishite re-arvaze sigtieents 20fe Majtinaddocoaent sienm tdCaemaihdir Daha 522. - 26
[O118]  ONCe of Do thiiMhediE SO Vershid) ol AR SRR MBSt ©F M Ned that

programs or distribute customized multimedia programs to their friends and other DVR

users. The customized multimedia programs may include a compilation of segments

retrieved from different multimedia content streams, or segments that have been

previously stored on the DVR’s storage device.

[0133]  Using the method for recognizing and synchronizing a computer system to in-

band data as described above, the DVR can easily perform these functions.

[0134] For example, when a user desires to save or indicate the location of particular

content within the video program, the DVR user can depress a button on the control

interface to indicate so. The control interface sends a signal to the DVR, which interprets

the signal as a user-selection. The DVR can then determine the time within the program

that the user has sent the signal from the control interface and calculate an in-band data

pattern that leads up to that point.
4.2 Creating User-Initiated Event Identification Data for Multimedia Programs

[0135] Referring to FIG. 7, a block diagram illustrating a method for creating and
viewing multimedia segments within a video program is shown according to one

embodiment. When a multimedia content stream 700A containing in-band data such as
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hash values fromthe nultinedia content stream match a particul ar hash
sequence, then at step 412, the DVR i nspects hash sequence netadata
associated with the hash sequence and responds accordi ngly. Dependi ng on
the content of the netadata, A DVR such as DVR 102 can respond in many
different ways to recognizing a sequence of hash values. For instance, the
nmetadata nmay contain information allowing the DVR to recogni ze events
within a vi ire
il 11 modi & aged Capiafhe ELTERAI0; ERohlrechited bTRELEREINE SIS & rurure
programto b@vm@@wdﬁdnnaﬁﬁumtﬂlefonnlomlmbﬂanpsemm@hlamiw@ the rebamdtdatdat a nay
contain i nf a,ERELQY, a%'&@s%hb&gabébee t@%lﬁrﬁ%?&%g@g@e%ymﬁﬁ&hgﬁle nﬂva%td' ve to the

mul ti nmedi a gntent stream Vi rogram or ski ppi ng
comrerci al s d&i@dS prckdizedintn diserste zp@mgl]dedr tndglatarfisines. rwlngnpwkbttzad F’-:Iacfh 6, a

Co 1 n-band dops | Svel BLlant: Gnpahnn TARL i SR R LI SRR T et s
hash val ue dehudiea \faﬁmlath@\muﬂténeﬂMOEtemempmé@rm@grmt adat a assglm atéS gg
with the paf | afyRashisSQSME e

hol ds t hg hgigﬁ}lsequen?glsof SD%SS%%‘QZA%%%HKE@%%&%%%B@%@M@% gs the tine
and time of FROr kg pefe of thsruserrebscnBYR WA tumarkabe wementibyseleatinewdoeatitn s

| nf or mat i on yiiin 86 GhikelobATASRENES 10 oAOBMREmEMA AL RBHEEEReARd 1S

| ocated on DVR 102 in _thé formof Pattern Recognition i nes 212.
Cont ent 600 Pregitesiardisplayrpateen malyiliag e proseam caﬁher@aﬁ%%mdea shider08n&he or nore

vi deo progr afg: indlthd e?th@lcéﬁférﬁgla%ycf?%gh oF g%rﬁ'g ql'oﬁ'ld%% £t
stream 600, DVR indicates i ocation ntent tream 600

using the sPFERéR lasation wifin thﬁﬂvi@gpwaas@ealsgws aﬁilé@:ﬂhéelﬂaﬁ repehsd éhwent i ng

the progr amiggike@idedtlonand,48HE hicBReh] idferfabb Shch B4 f%ﬂ{ote%%&@ﬂ S&Rts TS %?9 L 091 and
uU. S Appllcgvl on Serlal No. "10/ 915,990, both entitled Ia Progress

I ndi cation SF&i®mWhesiae usarrsaresips e hetonsm themote Cém@lbﬁ)‘tlﬁlal ’@fsenﬂllﬁoﬁh are

fully incor ﬂﬁrréﬁ&gc&ﬁfrol RftRe EVRecJﬁﬁh%tH@ D\}K‘totd?égﬁaypﬁfréﬂ -G8 PhefRrRPREe, Slider
604 is currentl%q(gt time 1:12 of e multinmedia content stream or video

program Wwh§ee T 4Ry MEBLYH ORBIpHeRSOT the peeata wirot mﬂi@‘iﬂ“ﬁ@ tathsar si ng

nmodul e, thed@‘ifal %ﬁ@h%ﬂ@évi&ﬁ!@mg}/ﬂ Uecordiiz®o oﬁ‘é elﬁﬂdafﬁnenQQhe iBfs val ue " 2755
at tine :05, "AGE3" at tjnme 10  and hash val'ue "9Y95" at tine

©12, which P& a\RS]? Foetﬁ? pspr elude pogkgparking fkippiag ehetlecdtions aftpbing gy ogfepr 894,
[0120] W t hofheach@sihatidytRSpeaihdaah FRSBR R filed priBadat a, generated, DVR

determ nes [0137] According to one embodiment, while the video program is playing, a DVR
user selects location 704 using the control interface. When the DVR receives the signal
from the control interface, it recognizes that a user-selection has occurred and records the
location of the selection, which occurs at time :10. At this point, the DVR creates event
identification data. As described above, the event identification data may contain patterns
or sequences of in-band data, as well as metadata for identifying actions or events within
the multimedia content stream.
[0138]  Again, one type of in-band data is closed-caption data. According to one
embodiment, in order to create event identification data, the DVR searches for sufficient
closed-caption data preceding location 704 for creating a unique sequence of hash values.
Table 710 represents hash value sequence data of video segment 700. The hash value
sequence data can indicate the hash value, time of the hash value, and a time offset for
each hash value. According to one embodiment, the time offset indicates the difference
in time between the generation of the hash value and the previous hash value in the video

program.
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that the hash val ues match the hash val ue sequence data | ocated in Table
606. According to one enbodi nent, DVR can positively match the hash val ues
to the hash val ue sequence data by conparing not only the actual hash

val ues but also the tinme offsets for each hash value. -27 [0121] After
determ ning a match, the DVR now knows where it is |ocated within the
program Specifically, the DVR determ nes that slider 604 is |ocated 12
seconds after the _beginning of the specifjed beginning of the program
accor ding 1t GOV K taRle a0 idegtibrtdest alien R ind TSI BIEARITREE  t he

met adat a i nfiQuai@t 702N ThODFRELcIrds tHadhth@OBcH Rash @4184 WheRnbBRd aRRf@p tbat e
action to take in response to natchingohhe hash_ val ue  sequen at a.

Accor di ng t GredRECERheasHeARton Tmakod ﬁ@?&@?é@s‘idh%tlwngﬁfeﬂl& pl ace

atI t: rrf 3éLfots@)bil"Els‘/ééﬁr?_il?ésPglelr@ﬁaslﬁbiﬁlﬁ@ﬂggmcaédugﬂtt gfnes.dd ﬁﬁt}ﬁ%ginﬂh{%?ofllw ;:an
cal Cul at e a . e ace . secqonas erore e urren ocatl on
of the slid G.Pf‘i’ﬁfar’E@‘EN?ﬁfafi(féélﬁgl g s sHnecoV IR Wne S P4 ARG aislé 8%“*{ o the
u_se[1 for 10 “mBaor@dscurd feinlViR ﬂc&ﬂﬂ(é_&i@gihnﬁ iﬁgrsﬂml 'aplggaanﬁuna@é@))oste&mé £RR f?r )
el t seconds . sl nc n t It as re ass, e r of the
EVENT 1oy B el Snlsv ! SV IR trostiie Moo g Bas SV swigsHT ke o |t
user is pl apvRImay ldemsfy fabadeast isheduirbd fastpridy abkachatabiapk bSlotatigli Ng
behi nd t he %?@lﬁ) 5§bro dcast, .t he DVR (%102 czln ﬁca ahead_of the current
ol ayback | oddt FEPeER (g FRRIPLHAS SoHigrs AUhaP e QaRy 26eHEoT TS E BT ayback
| ocation. Thxdicaglth®'tso §ddenddufRerkEodghidinD BashRE@encRC NI WL, MFM ST, Hige ig@i uat i on of
any acti onsﬂ%%f Ci l%pzig{e‘gth an event. [0122] Further, after inspecting

e

Tabl e 608, termine that EVENT 2 wll take place at tine :40
of the videgoigopgr &mthefftheliseexanalsy selpct dxecaiddoation 705¢ Aptesehtingitelkhdof he

vi deo program .DYR 102 det.erm nes that EVENT .2 take | ace : 28 seconds
ater thel ey nioBebElE SR o5Rb st trurdri Ab B GITRI8E | ocation of
EVENTS 1 assbdiimeit/tha DVReparses the 0€Hdatn ia batveat tirsié rioand :2DVEnt@Rs thage be _
P00 a0 R i B PGS - A PR T G2 LISLARSE 2000 9110
during EVENgen2ratddn Henod, hethiseaitiotlenexainpleBssR valleZZnBY” dveurs fiegy (terayeictinted begi n
rec0r 1. 1 it BSOS LER, B YENE B MBsbligmigner - (he
di stinct evesbndsiafibd ‘TESY5eColpctgly bmbh0lued HIBICESY S, andARRD” eplocmit thent s, -
Tabl e 608 MR¥en sequence for the second location 706. The metadata associated with the program

will indicate this.

[0141] Thus, in table 710, hash value “Z1B1” occurs at time zero since it is the first

hash in the sequence, hash value “E5Y5” occurs two seconds after hash value “Z1B17,

and hash value “A2R2” occurs four seconds after hash value “E5Y5”. Alternatively, the

time offset may be relative to any portion of the video program, multimedia content

stream, location in the video program or stream, or video segment.

[0142] When a DVR plays the multimedia content stream 700B using table 710 as

hash value sequence data for its state machine, it pars'es the CC Data 702 and generates

hash values. Once the DVR recognizes hash value “A2R2”, according to the method

described above for recognizing hash sequences, DVR can immediately perform an

action, such as causing the display of an icon at a display screen connected to the DVR,

In this case, when the DVR recognizes the hash sequences located in Table 710, the DVR

can determine the exact start and end times of the video segment between location 704

and 706. Given this information, the metadata associated with the hash value sequence

data may instruct the DVR to skip the program segment between location 704 and 706 or
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define other events or actions for a DVR to take upon recognition of a hash
sequence. For instance, after recognizing the hash sequence 3D59, 2Z55,
A6E3, and 9Y95, table 608 may indicate that DVRis to inmediately display
an interactive icon on a display device to the user. [0123] Further, once
DVR 102 recognizes EVENTS 1 and 2 wthin the video program DVR 102 may
insert video tags into the multinmedia content streamat the |ocations of
EVENT 1 and 2. According to one enbodi nent, video tags a@e@gatg) obj ects

i nt er| eaved P BstECHe PVRgsRretBaragmsesRatPEErdPrtag /U #d 08 ddF audi o
data, such agample. MPEG 2 stream After the video tags are placed into the
mul ti media cogntent str the nmultinedia content streamis stored for
"t er "l aybaldki3]viheTe Ol b HEAGRIS HOR FEROISE Y 0e0Y SR R AP FT e di o
content st r edd@na b ugHcBY dinedtSmpdie theihdgorat@gequaiicetdar. ExAcd, evehdlatidean of

EVENTS 1 and 2. In this manner [ | dep.t ags. have .heen pl aced_ into the

i 11 medi BT YeL G PRLTSURRRGY PO St T G EPER g e

cl osed- capt i same Gile@sdgthentd £6led bé Rcspnired iy thetiinostinss adtteiatedBdihaheiugh ent

stream because t event ﬁ)ré EC“ ons have efin i deo tags,
el

been . d d by, the

whi ch are. auidi e spe g g ear e e grtsagion S BT o &
dur: ng FI aybn;ldlnpt t}vfhdiNfgﬁl thg?ﬁggé]egﬁilosbm&_ﬁft tirrfjb. “E‘hﬂréibﬁ([jasdclghi?g that Mot S.

| catl On eril al . ' , , €N ed.,. os.ed-. I ON. a I N
R e R Bingit BE Rt VRSP bt S G R ER PrR
r[l)\e/rR eil(r)l.2 [?%Z@esMﬁdméysghemMnabﬁe}cegqirzegmﬁm%réaa&c?ﬁgnuﬂi@m titneddanps of el ?t ionto

, ne (0] ma er r n er VI Ce Capa e.0

T oret g dui TR NOR Yia? RS B ARG sstn BVe Brks o Bl SP BB 18 101
3. 2 Enhancednveatievis abidimisidgan sich ag eddbddm§rd, 26 p DA crebty peendf | n- band dat a

whi ch can be,used for, recogni zi ng dJ.n: band data t.erns i s Enhanced

Tel ovi st on ceropcaiel R FREE T e af B 0ot PTLABERs i acc ve
applications to be delivered "in-band" with other video services in a

mul ti media conte stream-.|n order nch Lze the in-band
applications wt %’%vi dérggt?nﬁo]éarga@&glwﬁgﬁgf%Eejgrr&g%trrrrand si gnal s coordi nat ed
against the timng of video prograns. Mdre information regarding signaling

Gpencabl ¢ Effed T Aoori20E MhaRReflime Shln f R AL TR TOARR, o)

generate tags to correspond to the segment or events and insert those tags into the

multimedia content stream at the appropriate locations. Each tag may contain command
and control information that a device processing the tag translates and acts upon. For
instance, according to one embodiment, if a user wishes to skip all content between
locations 704 and 706, after recognizing the hash sequence associated with the video
segment, the DVR may simply create a tag at location 704 causing the DVR to
automatically jump 10 seconds to location 706, thereby skipping the video segment.
[0145]  Further, the tag data is processed as part of the multimedia content stream and
is therefore automatically synchronized with the playback of the video program. With the
tag data, a device receiving the multimedia content stream can automatically skip to the
selected location. Alternatively, the tag may include information identifying the content
relating to the location within the video program. For instance, a tag corresponding to
location 704 in multimedia content stream 700A may include information identifying the
location as an intermission within a sports program. Further, location 706 may be the end
of the intermission. Thus, a DVR can present a user-interface for a user indicating that
the intermission within the sports program takes place at location 704 or time :10 and
ends at location 706 or time :20. Using this information, the user can cause the DVR to

skip past location 704 and proceed directly to location 706.
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whi ch specifies signaling capabilities for in-band transm ssion of data
synchronized with the tinme line of a video service. [0126] According to
one enbodi nent, ETV capable nmultinmedia devices include an ETV agent for
recei ving and processing ETV conmand signals. ETV command signals cause
mul ti nmedi a devices to discover, downl oad, |aunch and term nate ETV
applications at particular times. Thus, according to one enbodi nent a

mul ti medi a devi ce nmay recogni ze patterns of ETV signaling data whjch define

t he begi nni g4 ertfsmavhie inserips lagsiniodhemipltineia coent sieamiorcpresred font ent
stream Thi Spaﬁmapévehmak @ﬁte %@( 10 RemERRNR iDBaNPeh Bord 4R bRt i fy
and extract the ETV si data fromthe nultinpedia content stream
Further, the ot sHesel e!é@ &agcordiye forpae grgodiments thewmultimedigregntggit i on, such

as i nf or mat i @, HeseNIEGY ntaﬁkﬁoxﬂﬁéaﬁﬁﬂélﬁtﬂﬁ &barﬁﬂé%ﬁm@rﬂiﬂé&&nd afelectd, onal | Y,
the ETV conmmand sjgnals are associ at ed WI% tine data for processing the

ETV appl i catThserigmakipdandyagads focptpdia thwfwr&lcm of the lwﬂtvala‘i’-lacorae%qﬁt%d| a

device may WH&M thf ¥ ganéraé@mevcsg R DbrkddGho el datalpoRioN i tHe FRMH B RiAMt
stream Therefore, a nultinedia device can |nterPret ETV si nallng data to
€

det ermi ne t Hirtheragnes fhe ippendedatarhies peengeraqyer fagexample; PG A% %as)ﬁaflﬁaftt §he ETV

event is syngilfiRBdif Eshio sthbam 16 8brkdbldtbadiceNOIB.| BEafide t%%ﬁ%ﬁee@fyla&é@iﬂmcv' deo
program [0127 Thus, simlar to recognl zi ng bhash val ue sequences in

cl osed- capt | theymplimedia centent sizgapiand tierlosgh paptpmingstEerm bom basn remeyes, may be used

to recogni Z@o&aﬁlé Bevise 1f1BEIbYs ndt QBMRH dislhPlased caitidndhid] Htchd iyt | on.
Because ETV a,%m | cations, are already synchrgnized to the_acconpanyi ng

vi deo pr ogr anfihthpiuitioadin conigatsitean ﬁ‘&ﬁ‘u Pately Rrosessed 1§ SRGHARZAHIVER cont ent

stream by rekO@flkizledid chrdér: Sirdagn WhileFlld/meltieidaiaichgterd 3fréhm Heik tﬁsplayed to

cl osed-caption data, aonce the nultinedia device recogni Z@ attern t he
mul timedia A% Eathegge O A TSHERRA TN (1 MBI HBELR PHUHLABE wi t h
respect to sSysehi@n Zigg pE@hleNS 03955 9L EaitHlel 0CIobdd RgtiGaPidetiy data. 4.0
APPROACH F CREATI NG, AN G OM ZED LTI MEDI A SEGMVENTS 4.1 User
Sel ect i on 0 th? o 1§corporate y reference herein.

[0147] In another embodlment a multimedia device such as DVR 102 or PC 101 may

simply provide a list of interesting locations to Portable Device 101B. Thus, instead of |
inserting tags into the multimedia content stream, the content stream is untouched, and |
~ the Portable Device 101B can identify events within a video program using the list of
interesting locations. The list of interesting locations may be provided separately from
the multimedia content stream to Portable Device 101B. According to one embodiment,
the list of interesting locations includes time data identifying the relative time at which an
event occurs. Further, the list of interesting locations may also include additional data,
such as data describing each event. Portable Device 101B can decide to use the data in
the list of interesting locations in any appropriate manner.
[0148]  According to one embodiment, the list of interesting locations is generated by
a multimedia device in response to user input. For example, a user may select one or
more locations within a video program using a control interface. The multimedia device
receives signals from the control interface and determines where the selected locations are
within the video program. The multimedia device can make such a determination by
examining time data associated with the multimedia content stream. The multimedia
device then stores data identifying each selected location with its associated time data in
the list of interesting locations and provides the list to Portable Device 101B.
[0149] Further, in another embodiment, a multimedia device can generate a list of

interesting locations after recognizing events or segments within a video program using
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[0128] According to one enbodi nent, video prograns in a nultinedia content
stream are displayed to a DVR user at a display device such as a
tel evision screen or conputer nonitor. In other enbodinents, video
prograns nmay be displayed on a display device such as a portable
mul ti medi a view ng device. A DVR user can control the playback of the
video programusing a control interface such as a renote control. [0129] A
user can mark off . sections_of a | timedi rogram or place.points of

e PRt &

i nterest relBPRYGdaRPatisHs-oRer shremeR 1 diey PRYSSSM  or  exanpl e, a
user nmay wanhultinedid@sdterit bigeabteforppayidingfit ta alPessbleiDage0f018. faehliiad | gane.

Once the user marks the plays, he can send the resulting hash sequences to
afriends d@ﬁ?lﬂ\éﬁ&d%ﬁfg@gﬁwwéﬁé? Jefaps erﬂéfa(aﬁéqeﬁ/g@ﬁgﬁﬁ? i s described
in U S Appldssaiaicdiwibehe mlbabld datd PdtiR0ant ntifidsten édtewlithin Sykiee progtieh, Vet hod f or
I nternet Access.to.a Personal Tel evision r.vi ce'. a S. lication
Sor ol No. 07995 688 5 P et R pEP it B8 f® P ante Bt bot b
owned by t helefjppkereainds,a lahel iltedeftink Ubdatiorishigidigactadvent dny theafngs tastake her ei n.

oi nts of int

The friend' s _F ., DVR can en display: the user'.s rest to the
{rTend when T 7 Bl oo hieR berein o By Re ey St i TRl ofena: <
DVR di spl aysntetestinpdoetisnsds themp@risd tosoptalple Deeice PU1BY walth eacine thedist tof or

exanpl e, di spl aye n_his display,device. [0130] The friend s DVR

pre- pr ocesselgen[%#e%?goé:%trl“)&%g%b]é‘%e%g?o(ﬁr%grinfl‘ begins to playback the game by
cal cul ati ng hash 4vabShezmg Efertt denti Beadion Ddtadariulameddic Copanti ng t he hash val ues
to the received hash sequences. This enables the DVR to | ocate the points

of -30 interest in the recorded gane and to display the points of interest
to the frierd@l50The Asnoggidibocahl VRheers shaiyrabddertenent pizntifietiod ditafremelsdir usi ng

hi's remte G oo ARSI R, YSSLS SRR RULERULEAL NSl L S SELS Of

points of interes or ‘progranms tO oOther users. ers can turther attach

met adat a t o letawht tpehetherd?VR.nOrceadd VR havkivamgventddedifitdtion dBYRhe DVR wpd ay t ext

to the vie o PSR ' ' [ tlon._scene?" The user.my also

1% ngtified y

attach net \gg%?a foa pélo:?[%t&scg@lmzrgﬁ @rp grsaﬁlqmegt% R et 3’“’? ngﬂ\%@l °on°§fe<1?dp X seconds

into the prdushaegramntelates top dihasepinaly theachedse trplali thppmgram ssagohels of t he
rogram bef skipping to the next point of interest. This allows users

P e )

to create their own condensed versions of a programthat they can

di stribute 5 hei Fufth¢renBYR sbravivielcyy act has dinteibeon potnt ferevent identifioatiet gr oup,

etc. data. Event identification data associated with a program may be uploaded to Server

106A from the DVR. When Server 106A receives the event identification data from the

DVR, it stores the event identification data at a local storage device or database. Server

106A may provide event identification data created at multiple DVRs for download via

Network 105. When another DVR 104 wants to retrieve event identification data

associated with a particular program, Server 106A sends the event identification data to

DVR 104 over Network 105. Hence, a system for creating and viewing customized

video segments is enabled.

5.0 IMPLEMENTATION MECHANISMS

[0152] Figure 8 is a block diagram that illustrates a computer system 800 upon which
an embodiment of the invention may be implemented. Computer system 800 includes a
bus 802 or other communication mechanism for communicating information, and a
processor 804 coupled with bus 802 for processing information. Computer system 800
also includes a main memory 806, such as a random access memory (RAM) or other
dynamic storage device, coupled to bus 802 for storing information and instructions to be

executed by processor 804. Main memory 806 also may be used for storing temporary
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[0132] Also, a DVR maybe instructed to re-arrange segnents of a nultinedia
programor of an entire content stream One purpose for doing so is when

t he broadcaster has scranbl ed segnents of the multinedia content stream
As a result, unauthorized viewers wll not be able to viewthe nultinedia
content streamclearly. However, for authorized viewers, the DVR arranges
t he segnents in the correct order Further, users may mnsh to re-arrange
segnents of the nultinedia content streamto create their own custonized
nul ti nedi a perogieses othexsiaiesmadigje inframatimslueng ereeion EWsiustionsiga@Fa  progr ans

or di St 11 buleleciidab 9t edorah! CBRGE: AALSON Rkt 1B oot @RSnaigly OF her DVR

users. The custom zed nultinmedi a prograns may i ncl ude a conpil atign of
segnents r éRONMD\BEY oF othgnstafie stetags VFF’BIC?‘FM@GP uctRferrrtoring ot gnent s

that have b%ﬁ&‘msﬂ?&c%\ﬁhﬁ’d%r}éce‘ééo?@@ﬂ &etoﬁaged@%%sqo Shé AGSnARVECHk ¢r0133] Usi ng
t he met hod for recognizing nchroni zi ng a, cor}puter systemto in- band

data as des@Pﬁl%élSléBWéWdﬂ"?@dB‘?}m){@dﬁ bé?a%q2|f9r syeg sHpaen ad PHECHYRs. [ 0134]

For exanpl e m’@fn @oﬁ?pﬁfer @@&h{@@ nsa%%%@pléarmm's@@%&a diffay D10a4ucR Bs Of
particular content with the vid program the DVR user can depress a

but ton on t ahedsaY e (GDelor dicplayins infRmaGIG0 8 SOTYE el GO AP ace
sends a sigRa4, ntlcﬂ‘u&nk% \}%%M‘ #0 othBt By R edo%; leH Reous 180N Bl c@BimBnicating

user-sel ecti.on. The can then determne the tine within the program
that the usét OW%O%MCOWQPE}?F&‘P“?W@FWW@ zi%ntq% of} RSHLFUSRI SUBBR BEVEH| cul at e

an in-band gadudsor BstioPS 18, $uldB bs 4 ABER, AiPackBall BRdurROHiRdctiontkeds @reat i ng
User-Initiated Event |dentification Data for I\{UI tinmedia Profg)rarrg [ 0135]
Referring t Gopmanicaing dirggtion infarmatipn gad qopppapd stleotignsto REACRSHF §94208 f¥at i ng and

vi ewi ng mul tcbﬁfﬁ)qii@ cHRENBBTemet érfulgpwy mdms mpagdeame itypicallp W thedegréésng to
one enbodi nFE When a nul tj ned] t str 00A_cont ai ni i n- band
data such a$ %ﬂf%%&&%ﬁﬁrﬁﬁm o $5¢0 ?ﬂ% o ript P %%Srggd or

pl ayed backdailcaolag,éalfgpo@ﬁda@ma eivd. ce time information in the form of

timestanps i sogjated with I n- band, dat a. i.call as descri bed
Lbove. the WISE modia v oHtcR i bttt e SethieaiP i SRE 0 B A st <
packeti zed hfettébhdiqae‘srd%t@lbadmlerein Yiceteding ftbnd @inBodimaites the\iventigadioss | zed,

each frane iven a ive tine sta These tinesta e used to
CRoek t hort tesEnilel S PR R B om0 A TOREP B EOHO LR SR B o

vi deo pr ogr afié or more sequences of one or more instructions contained in main memory 806. Such

instructions may be read into main memory 806 from another machine-readable medium,
such as storage device 810. Execution of the sequences of instructions contained in main
memory 806 causes processor 804 to perform the process steps described herein. In
alternative embodiments, hard-wired circuitry may be used in place of or in combination
with software instructions to implement the invention. Thus, embodiments of the
invention are not limited to any specific combination of hardware circuitry and software.
[0155] The term “machine-readable medium” as used herein refers to any medium
that participates in providing data that causes a machine to operation in a specific fashion.
In an embodiment implemented using computer system 800, various machine-readable
media are involved, for example, in providing instructions to processor 804 for execution.
Such a medium may take many forms, including but not limited to, non-volatile media,
volatile media, and transmission media. Non-volatile media includes, for example,
optical or magnetic disks, such as storage device 810. Volatile media includes dynamic
memory, such as main memory 806. Transmission media includes coaxial cables, copper
wire and fiber optics, including the wires that comprise bus 802. Transmission media can
also take the form of acoustic or light waves, such as those generated during radio-wave

and infra-red data communications. All such media must be tangible to enable the
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[0136] When a user views a segnent of a video programthat he/she would
like to save or take note of, the user causes DVR 102 to mark the segnent
by selecting a location wthin the video program According to one

enbodi ment, a graphical user interface is presented on a display screen

i ncluding a program cache bar 700B and a slider 708. The slider indicates
the current playback |ocation of the program Wen a user would like to
select a location within the video progr e,user waits until_ the slider
has reached Ryfactions sapriedby Be wedia fp %tecfﬁgmﬁ@pgysgahm?@pmﬁrﬂ#@[: radsdhQuch as a
renot e cont rigdmuctsRk 86d smbndesi red 1 ocation. Wen the user depresses a
button on the renote control, a sjgnal sent, from the renmpfe control to
the DVR cad@i3h t fermur fpansnlapebiye- aea%ﬁbﬁedn chigh o ESRRIRE HopBEr | The
drop down mefik, &Rk l1e Bikk hardeNki ﬁﬁl@eﬁ@trapé bﬁa@&ﬁﬁerh&gﬁﬁbﬂfeﬂmhﬂa(ﬂj ation to
the desi req{éﬁcatl n in the yvideo ram Accor dl%% E nbodi, ment ,
the opti ons RN = gHicECRG2h ity Spn e AEPeHERA SRS HESice %fﬁ\ﬂﬁ&l%e

| ocation, atph@ehd dfdhoRs, ARV, HPRONY andBHREIMALFLATHIHPROMRMY befaéhedymed in

relation to vi deo. program 1 rdi.ng to one enb0|rre while the
o O e R SRS e A S hdet G aD RURT oty
control int e\r}ﬁ@caa;om‘ﬁhﬁﬂcdnh&dDVR receives the signal fromthe control

i.zes, that. a user ect .on h occurred and records the

interface, i

oeari oo e SR B Sedif Ry B el AR f e DUR
creat es evemiord sequdleestdfbn@&tm@e ind&hdiondt® pees&bi $0AdoBdxestion.t hf eempltsd ,

i dentification in patterns or ces i n-pa ata, as
hor | a6 ot Seraes Gr Pes R R B 61 B e S AP o o BR et e a
cont ent st r esmte {xﬁﬂp&xﬂe}rcdkg]aamt;hem‘s&udtiysmntmﬁtsldynmmed@bamd&emthsed caption
data. Accordi event i d@nti fication

Gt RO teslof AT~ 1RREH e Mhingp ofif oA RiehISE] & S Mer LEEH 1
| ocati on 70400 cm rece@tthendptaponithe tqlmphcme@uem:mseﬁn hdishred/@ingmiiter tolmblat 710

represents has value seguenc 0 se ent 70 h val ue
Cequence dal's infd rhiaSALSERE AfuRed SRR oS AROdRRRTE Vand a
ti me of f set iffiarred eigedh ammpropahmeucmmn(jﬂamg tHealataroa basrBeXl i Be 1802 cirkies ti ne
of fset indigat t he. di ffer bet t he ner a n of the hash
Val ue and 1 R Gt PBShord SO e it HEeSRoidE Rutd BREREAIL AR

instructions. The instructions received by main memory 806 may optionally be stored on

storage device 810 either before or after execution by processor 804.

[0158] Computer system 800 also includes a communication interface 818 coupled to
bus 802. Communication interface 818 provides a two-way data communication coupling
to a network link 820 that is connected to a local network 822, For example,
communication interface 818 may be an integrated services digital network (ISDN) card
or a modem to provide a data communication connection to a corresponding type of
telephone line. As another example, communication interface 818 may be a local area
network (LAN) card to provide a data communication connection to a compatible LAN.
Wireless links may also be implemented. In any such implementation, communication
interface 818 sends and receives electrical, electromagnetic or optical signals that carry
digital data streams representing various types of information.

[0159]  Network link 820 typically provides data communication through one or more
networks to other data devices. For example, network link 820 may provide a connection
through local network 822 to a host computer 824 or to data equipment operated by an
Internet Service Provider (ISP) 826. ISP 826 in turn provides data communication
services through the world wide packet data communication network now commonly
referred to as the “Internet” 828. Local network 822 and Internet 828 both use electrical,
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-32 s [0139] Thus, table 710 identifies hash val ues "WoW" and "MM" which
precede |location 704. The DVR records the tinme that each hash val ue was
generated according to the particular closed-caption nethod used to

di splay the cl osed-caption text and the time offset of hash val ues. Here,
hash val ue "WbW" occurs at tinme :06 fromthe beginning of the program and
is the first hash in the sequence with a tinme offset of zero. Hash val ue

"MbMb" occurs at tinme :08 fromthe beginni n%aof t he grrogram and is two
seconds af t eslectromagneticdr opticahBevels thitvamy dist/Rete seesgisi 168 sigras tipugh %&quence

"VBWA, - MbMB' van&ﬁ%etv@}@ ABYhel sSEARE bh Met%v@x%thnﬁm@ﬁ{d' {RRuScdnBRiiidafbhn ] USt prior
to the actual playback of location 704 and performthe aggroprlate action,

such as the lfefiseays, m@pawgwd1gm4bda|tpetpagh£rgnﬁar§}putﬁrr§@[§terat8 ¥t two seconds

after recognigh gr hash o3 8AHENGR es Y\ ortidaMmforfnBgon, cOn  shoul d be
di spl ayed. [014 Further the user may al so select a second | ocation 706,

repr esent i ng0HaE erfepmppter gysteanii0san prod Mesaewsrndrespive date dapding RIFFRR occur s
at time :20. co&@ﬂ%@hrﬂgb eBrARE), nEHBAdInIRN0 and dmiMR A BEEHLEIEISCI @it a i n

bet ween tlrre: 20, generates three hash values "Z1B1, E5Y5, and

A2R2", and rIEfG@PEF‘é‘a‘PR]é %ﬁeﬁ@f B ghbirmsAid & Frayentedeofmior a@%ﬁ?@%ﬂ"@(ﬂm%ce in

this parti CUhBhgHEmRIRE 28N ETME26 Aol netf 31822 ARE HnSmidifafibn (k@ FaCe 81 t| rre
:12), hash vaI ue "E5Y5" occurs two seconds | ater, §nd hash val ue

occurs four [0LEondde spcpiapd oqds pzy be exsepted by prapsssor§l4 ps \t/%;§lr6“€‘s"ed=z7‘i}%/ﬂ?r E5 Y5,

and A2R2" r eRr&5Sif Bloraeh Bevidtasi b, &%%emdmme dtdreg eSIBEEfbd exe@GiRdn, ONthiD6. The
net adat a associated wth the @rogram W |nd| %ﬁéh ?f% [0141] Thus, in

table 710, HaaRetycompyter systere 8Q0 Ry taig app I?Pé‘OE & SR r st
hash in the Jsmpenqgtheh&@ﬁolﬁ@péaﬁc@ﬁf{Eemba@mne of e nﬁeﬁmﬁﬂ&vaﬁeteﬁr hash vaI ue

"ZI B1" occurs onds aft hash val ue "

Al ter nat i veId§7S g?"ije‘)"lt fe?Fée”SF oy S%eélf’r%gifﬁéﬁ @@ IP@'% F?P%We%?u%nhe Vi deo
program nul ini@ethéhttiont 'ems the k6le amd exclsias indiRatoroftwiet iSIthlﬁﬁvqsmograamsor
stream or videpo When .a DV a content

st r eam 700B Hf€Rdsg %Y gnFAg’tpli‘(i L ﬁ’Z]ﬂﬁ%‘Eﬁe’”\}&‘? %t?gg gﬁ@t&g gs'feljge of {hi t Sstate
machi ne, it JpalicaRsn, id@e %cﬁatf@m?ﬁ&/hadmu@mmaim maﬂhlg\aay ssequéitce t he DVR
recogni zes hc%?r(t,]ctl\ég lAJn%r deﬁzm%ns ex%re(s:s }r/ gel ?ogthth%regnh or erms c(:)o(rjltamed in such claims

shall govern the meaning of such terms as used in the claims. Hence, no limitation,

element, property, feature, advantage or attribute that is not expressly recited in a claim

should limit the scope of such claim in any way. The specification and drawings are,

accordingly, to be regarded in an illustrative rather than a restrictive sense.
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descri bed above for recognizing hash sequences; DVR can i medi ately perform
an action, such as causing the display of an icon at a display screen
connected to the DVR In this case, when the DVR recogni zes the hash
sequences | ocated in Table 710, the DVR can determ ne the exact start and
end tinmes of the video segnent between |ocation 704 and 706. Gven this
information, the netadata associated with the hash val ue sequence data may
i nstruct t to skip the program segnent between | ocation 704 and 706
or -33 may instruct the DVR to store the program segnent between | ocation
704 and 706, for exanple. [01431 The DVR can recogni ze vi deo segnents
relative to any nultinmedia content streamby using the tinestanps in the
hash val ue sequamgod a procdsi@nGe-barRMiaf, dofnpisingt deo  program wer e broadcast or
pl ayed back at two different tinmes in different |ocations, the sane video
segnents coul d heeifigCogntifeth dbslenGirdahewhdrdiRht HRiEeds SQEnAIueLn Yintahst he hash
val ues. More specifically, the tinmestanps are relative to the generation of
hash val ues, and neibdn@daa; ocal tine of the DVR or broadcast tine.
Therefore, assum ng that nost programring will be identical when played
back in differepbeekppatd i0Bendaaahc@iidsicermMitihg atlidabi@So hath d@s S6GMRNL-S can be
recogni zed with great accuracy using the tinestanps of hash values. Note
that al though the dibg@usSE it @ROBod HREHSESnRidRlo0 e drleaditivb Bdinghati Basht he
invention is not limted to such an enbodi nent, and a DVR nmay create event
identification datavasdsng any type of in-band data such as ETV signaling
data. 4.3 Creating Tagged Multi medi a Program Content [01441 After

recogni zi ng evedicinigihg IRONEASGst\Wd dinputdd Niskl@Buep biGhdihe JoNE tebeg an

generate tags to correspond to the segnent or events and insert those tags
into the nultinmedi gene@idrdTiheSt kR0 AbmpuR hahRaREY hadhewlios ainki@hsf Each tag
may contain command and control information that a device processing the
tag translates and agdrsa pARRHlar fatim askddted WM onPEGdvags; laf One enbodi nent ,
if a user wishes to skip all content between |I|ocations 704 and 706, after
recogni zi ng t hepehasingSROGHR BER 0B S®AE kdpBehvidoldbrednfifiny/thaleiR pasie@iatern she DVR
may sinply create a tag at |ocation 704 causing the DVRto automatically

junp 10 seconds to hee@livafiniRbnariiler«ey ski pping the video segnent.
[0145] Further, the tag data is processed as part of the nultinedia content

stream and wherein the method is performed by a multimedia device comprising one or more
Processors.
2. ‘I'he method of Claim 1, wherein the in-band data is closed-caption data.
3. The method of Claim 1, wherein the in-band data is Enhanced Television

(ETV) signaling data.

4. The method of Claim 1, wherein performing the one or more events
comprises displaying an icon to a user on a display screen as the multimedia content

stream is displayed to a user.
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is therefore automatically synchronized with the playback of the video
program Wth the tag data, a device receiving the nultinmedia content
stream can automatically skip to the selected |ocation. Alternatively, the
tag may include information identifying the content relating to the

| ocation within the video program For instance, a tag corresponding to

| ocation 704 in multinedia content stream 700A may i nclude i nformation
identifying the location as an interm ssion within a sports program
Further, location 706 nay be the end of the interm ssion. Thus, a DVR can
present a user-interface for a user indicating that the interm ssion
within the sports programtakes place at | ocation 704 or tinme :10 and ends

at location 708 of Thd fhoadPcialdsi, Akmbitospiiddls0hd@piopn. the user can cause the
DVR to skip past location 704 and proceed directly to |location 706. -34 E

[0146] Al so, whil e;dBpefst ioRdBteidgsy thitliR phiCuldPghded BeHcAes b @RSt ream t o
correspond to particular events or segnents, DVR 102 can renove the

i n-band data from éhedeybiid 9BdicRd , Gomipent oiskdeam For exanple, according to
one enbodi nent, the multinedia content streamis an MPEG 2 transport
stream i ncl udi ng sepamaio the uilitthedM colft ARSh SRthambRiRESa dhR 1Rk @i nal i n-band
data is located in the data portion of the multinedia content stream \Wen
a tag i s gener at edelatch® theafe bSmérbgehtiRMedeftt O t he data portion of the

mul tinedia stream Further, once the in-band data has been renoved, for
exanpl e, PC 101 can transfer the nultinmedia content streamto Portable
Devi ce 101B. Because tags have been placed into the nultinedia content
stream and t he c| d&areteodsf Claim hovbsicindhgAcisaainipe eep fughes saprisespor t abl e Devi ce
101B does not need to.display closed caption data. Instead, the tags

within the nulti nﬁ‘ﬂfeésul:gdﬁ%)agﬁt¥a$§??aé%£ﬁ"g‘rtge Iﬁﬂ{?’ﬁ%ﬁaﬁ‘cé‘ﬁf P8 ocessed in
synchroni zation with the nultinmedia content streamwhile the nultinedia
content streamis being displayed to a user. Further details about
generating and inserti.n s jnto |tinedia content stream.is set forth
PO S, Appr dat 1 B R b RS G e i e SRR B B st g1 ng
Systenm', owned by, t . l.cant and fully incorporated by reference herein.
[0147] In another”@%%%@ﬁﬁ%ﬁ?@ a mul timedia device such as DVR 102 or PC 101
may sinply provide a |list of interesting |ocations to Portabl e Device
101B. Thus, instead of inserting tags into the multinedia content stream

the content streamis untouched, and
3. The method of Claim 6, wherein the metadata instructs the multimedia device

to skip over a segment of the multimedia content stream.

9.  The method of Claim 6, wherein the metadata instructs the multimedia device

to re-order two or more segments of the multimedia content stream.

10.  The method of Claim 9., further comprising:

creating, at the multimedia device, a customized multimedia content stream

containing the two or more re-ordered segments; and

displaying the customized multimedia content stream to a user.
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the Portabl e Device 101B can identify events within a video program using
the list of interesting |locations. The list of interesting |ocations may
be provided separately from the nultinedia content streamto Portable
Devi ce 101B. According to one enbodiment, the list of interesting

| ocations includes tinme data identifying the relative tinme at which an
event occurs. Further, the list of interesting |locations may al so incl ude
additional data, such as data describing each event. Portable Device 101B
can decide to use the data in the list of interesting |ocations in any

appropri at e 1mBNNGE meth&ldF@Yaih6 CtletinBetidt aR6cigAdI tRent , the |ist of
interesting locations is generated by a nultinedia device in response to

user input. For n@xchdiaRiculd pdSet indBkis MR InBHimQRAR/e Qe to W Bnd @Cations within a
vi deo programusing a control interface. The nultinmedi a device receives

signal's from t heoQBimeals of ¢ &nfeRGheANSh LIHE BENL Sani B8N HRB5GE &51ed
| ocations are wthin the video program The nultinedi a device can make

such a deterni naéohtgiﬂs or rﬁ?ﬁ@_@itﬁi:t@cgseglin% She BPGE 'agtxel%ﬁ{ c_Wlix Elh s& r%s.m"l tinedia

content stream The nultinedia device then stores data identifyling each

selected | ocati wth its associated tinme data in the |ist of interesting
| ocati ons arl 'p%@ﬁ?ﬁ%ghﬁﬁénmﬂiﬂh?¥F§HPF%%¥e Devi ce 101B. [0149] Further, in
anot her enbodi nent, a multinedia device can generate a list of interesting
| ocations af t er FAUEH S TRYMEFRHEEc ot CSOPHENPUURFEHTRCR SFP0 pr ogr am usi ng
-35 in-band data patterns. For. ex le, a | tj medi a device may process an
entire multimed 3 U8nhte ﬁ?m@‘farng%fr?? %F‘S?tﬁsuﬂg];‘?}‘it ¥g28e oY 3dpor t abl e Devi ce
101B. Wen the multinmedia device recogni zes an in-band data pattern, it
exam nes the nmetERaHng theustgrized gtelisirFii Ra Uh- band data pattern and
identifies events within a video program including tine data associ ated
wi th each evént Thewsihod of Gleint i, wberdiat aser tanekiptd aniidmptifial evebevi ce generates a
list of interesting |locations listing each event and the tinme that the
event takes pl agg e%h?&%ﬁﬁmﬁomhﬂﬁc&hﬁ%& programor nultimedia content
stream The list o I nteresting ‘ocati8ns is then provi ded to Portable
Devi ce 101B, Lch. se t-he. || - j td i 5hin the
vi deo progranrh%ggnﬁﬁg?rﬁénﬁe%ﬁ%h%%%%%ﬁ#ﬁ%%@%%%&ﬁgggn%gfﬁ&%ﬁ¥§ﬁéﬁﬁa Cont ent
[ 0150] As noted aboye, R rs may transfer event identification data
fromtheir DVR toO %?ﬁ&?xﬁﬁﬁég’ﬁﬂis can be acconplished via direct transfer
acr oss a net wosterigg the received event identification data on a storage device as part of the plurality of

patterns.

5. The method of Claim 14, wherein the storage device is a hard disk drive.

16.  The method of Claim 14, wherein the storage device is any type of removable

storage media.
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Internet to another DVR Once a DVR receives event identification data, the
DVR user may be notified that a custom zed program i ndex has been received
and also notified which programit relates to. The user may then choose to
play the programusing the index. [0151] Further, a DVR service can act as
a distribution point for event identification data. Event identification
data associated with a program nay be upl oaded to Server 106A fromthe
DVR. When Server 106A receives the event identification data fromthe DVR
it stores the event identification data at a |ocal storage device or
dat abase. Server 106A nmay provide event identification data created at
multiple DVRs for download via Network 105. When another DVR 104 wants to
retrieve event identification data associated with a particular program
Server 106A sends the event identification data to DVR 104 over Network
105. Hence, d-sydhemstradrof Claunt4, iricreinthe viowas dryice i suomicré 245 deo segnents is
enabl ed. 5.0 | MPLEMENTATI ON MECHANI SMS [ 0152] Figure 8 is a bl ock diagram
that illustrates2¥/&sompiaadie sojage BAIBDO upon whi ch an enbodi nent of the
i nvention may be inplenmented. Conputer system 800 includes a bus 802 or
ot her communi cati on nechani sm for comuni cating information, and a
processor 804 coupled with bus 802 for processing information. Conputer
system 800 &t soTheredthed e5Clainyra wherpip themynltgurgia carfent stegam a8 ARl access menory
(RAM or other dynam c storage device, coupled to bus 802 for storing
i nformation and PRSI BNns to be executed by processor 804. Main menory
806 al so may be used for storing tenporary -36 variables or other
internediate information during execution of instructions to be executed
by processor 804. Conputer system 800 further includes a read only nenory
(ROM 808 orl%t herpmitats o porosisgie-bdeldapat coulfineda dayicbus 802 for storing
static information and instructions for processor 804. A storage device
810, such as a cagmehg.c di sk or optical disk, is provided and coupled to
bus 802 for storing information and instructions. [0153] Conputer system
800 may be coupl @@ ovinaelpisses®®? to a display 812, such as a cathode ray
tube (CRT), for displaying infornmation to a conputer user. An input device
814, including ad phapysEEdesingAGuitala k@yS strda®, Wik @elmulinbdis @@t f or
communi cat i ng

stream contains in-band data;

a module for processing the in-band data,

wherein the module for processing in-band data computes at least two hash values
from the in-band data and a time period between generation of the at least two
computed hash values;

a module for determining that the at least two computed hash values and the time period

between generation of the at least two computed hash values match, within a

margin of error, a particular pattern associated with one or more events; and

a module for performing the one or more events responsive to determining that the

particular pattern is matched.
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i nformati on and conmand sel ections to processor 804. Another type of user

i nput device 1is cursor control 816, such as a nouse, a trackball, or
cursor direction keys for comunicating direction information and conmand
sel ections to processor 804 and for controlling cursor novenent on display
812. This input device typically has two degrees of freedomin two axes, a
first axis (e.g., x) and a second axis (e.g., y), that allows the device
to specify positions in a plane. [0154] The invention is related to the use
of conputer system 800 for inplenenting the techniques described herein.
According to one enbodi rent of the invention, those techniques are
performed by conputer system 800 in response to processor 804 executing
one or nor e2&eqUbnepsrains ofdtiemd?, wherm thenistbangolia drrbosglonpi@inged. i n mai n nenory
806. Such instructions may be read into main nenory 806 from anot her

machi ne-readabl e medi um such as storage device 810. Execution of the
sequences ohyin i tal AN =] es processor
804 to perf%%n1?%é %%@gggﬁgﬁé%@ﬁgggg%FggﬁQﬁggzﬁ%&MF%pﬁg%%gﬁnative

enbodi nents, har ied circuitry maybe used in place of or in conbination
w th software iﬁ@?ﬁ%&ﬁ?ﬁﬁgﬁﬁo i npl enent the invention. Thus, enbodi ments of
the invention are not limted to any specific conbination of hardware
circuitry and software. [0155] The term "machi ne-readabl e nmedi un’ as used
herei n refers t dThamparresbiChimtlhaherein perfirpiag ths oparrproeevditng dat a t hat
causes a machine to operation in a specific fashion. In an enbodi nent

i npl enent ed usi AgREBEHSIFPRYING §Isicate 8BV onedispiay Scremehihp aultisgdiapinient nedi a ar e
i nvol ved, for exanple, in providing instructions to processor 804 for
execution. Suchktreamiedspluyedway uteake many forns, including but not limted
to, non-volatile nedia, volatile nedia, and transm ssion nedi a.

Non-vol atil e nmedia includes, for exanple, optical or nmagnetic disks, such
as storage devi q@e §harMFiCMime, iRk eonpighgides dynami ¢  nmenory, such as
mai n menory 806. Transm ssion medi a i ncludes coaxial cables, copper wre
and fiber opti cS;mddiR!foidind@pdidSioWelefSnihp Bkt HOPRICLISEalsS aB6l2atedTT NS SSi ON
nmedia can also take the formof acoustic or |ight waves, such as those
gener at ed dur i ngith @&dioge svavee evamslis npfchat, siedngdat a conmuni cations. Al such
medi a nust be tangible to enable the -37 r instructions carried by the

medi a to be det emteehobysegimqaliyéihe alultimediaaoitsistichabn rhe anfinted device

that are related to the one or more identified events.

24.  The apparatus of Claim 19, wherein the module for determining further

comprises:

a module for processing metadata associated with the matched particular pattern.
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instructions into a machine. [0156] Common fornms of machi ne-readabl e nedi a
i nclude, for exanple, a floppy disk, a flexible disk, hard di sk, nagnetic
tape, or any other nagnetic nedium a CD- ROM any other optical nedi um
punchcards, papertape, any other physical nmediumwth patterns of holes, a
RAM a PROM and EPROM a FLASH EPROM any other nmenory chip or cartridge,
a carrier wave as described hereinafter, or any other nmediumfrom which a
conput er can read. [0157] Various forms of machi ne-readabl e nedia may be
involved in carrying one or nore sequences of one or nore instructions to
processor 804 for execution. For exanple, the instructions may initially
be carriedyon gne@agRehd & i B4, She@in R Ra6 QRPMEEKe mulfiBedid €MOt € conput er
can load the instructions into its dynam c nenory and send the

instructions oV&fice® fefh@PAARG! | Ne using a nmodem A nodem | ocal to computer
system 800 can receive the data on the tel ephone line and use an infra-red
transmtter to convert the data to an infra-red signal. An infra-red
detector can receive the data carried in the infra-red signal and

appropri at g6, Ci il bfphdftuS HTIRM AL SvHeRe: BAhAaRR idbecdZmulBrMsdi802 carries the
data to main nenory 806, from which processor 804 retrieves and executes

the instructiQogee JB& dvaSt&ifdnt AR dhBGRLYEY:EY sfBLN Menory 806 may
optionally be stored on stofage device 810 elther before or after
execution by processor 804. [0158] Conputer system 800 al so includes a
comuni cation interface 818 coupled to bus 802. Communi cation interface

818 provi des aTheMppaays ofl 8lafn 20 WA Eih @R thRAate ARl ¥R mdl@ndianet work |ink 820
that is connected to a | ocal network 822. For exanple, conmmunication

interface 818 gRy. b faeim%gﬁl%ﬁggnm@xhﬁ@ﬁuﬂw&i&@Jmeﬂtesh%{.k (I'SDN) card or

€ .
a nodemto provide a data conmuni cation connection to a correspondi ng type
of telephone line. As another exanple, comunication interface 818 may be
a local area network (LAN) card to provide a data communi cation connection

to a conpa?gbhﬁmgﬁyﬂmmyg@ﬁﬁg@§ﬁkhg%§nﬁﬁ%%also be i npl emented. In any such
i mpl emrent at’i'on, comunication { Interface 818 sends and receives

el ectrical, elg6idRTBARGHAL s He Miih&R de%ké?Q@ﬁs?qnh%tmug%{SegM cofibn@idedh data

streans representing various types of information. | ] Network |ink 820

typically pr0¥£ﬂ£§m§ﬁ£ﬁwﬁ?ﬁﬁﬂﬂéﬁﬁ&&Qﬁ%&%ﬁﬁHﬂb one or nore networks to
r

ot her data devices.” For exanple, net ink 820 rmay provide a connection

a module for displaying the customized multimedia content stream to a user.

29.  The apparatus of Claim 24, wherein metadata associated with the
matched particular pattern instructs the second device to store one or more

segments of the second content stream on a storage device, and wherein the storage device

contains one or more extracted segments from one or more different content streams.
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t hrough | ocal network 822 to a host conmputer 824 or to data equi pnent
operated by an Internet Service Provider (I1SP) 826. ISP 826 in turn
provi des data conmuni cation services through the world wi de packet data
comuni cati on network now commonly referred to as the "Internet" 828.
Local network 822 and Internet 828 both use electrical, -38 {

el ectromagnetic or optical signals that carry digital data streans. The
signals through the various networks and the signals on network |ink 820
and through conmunication interface 818, which carry the digital data to

and from cogput ¢fe 5 %(ggt@rgfgggnzgaf&herg&@gn@ry forms of carrier waves
transportrng the information. [0160] uter system 800 can send nessages

and recei ve dat gumoduehusiang wmmrnwd%d@ce b BSR4 LR MK Shars NS WOT K

link 820 and communication interface 818. In the Internet exanple, a
server 830 m ght,, LHARSHY bomBinki@9Y ol R i on program
t hrough I nt ernet 828Q %ngggtﬁﬂ ﬁégﬁ%ﬁgt%%rE%q %Jgé%%%%nrcatron

interface 818. irgéfﬁﬂe]formaarlﬁg@r&g&n&%ﬂ@onwﬁ@aﬁe@%&ed by processor 804 as
it is received, and/or stored in storage device 810, or other non-volatile

storage for Iater execution. In this manner, conputer system 800 may
obtain application code in the formof a carrier wave. [0162] In the

f or egol ng SPECi fi. ALl or SARPH) ERLTa Bb: Q) Puseh it Baye been  descri bed
with reference to nunmerous spec I ¢ detal may vary from

i npl ementation to inplenmentation. Thus, .the sole and excl usive indicator
of what is the invention, and is intended by the Applicant to be the

i nvention, 3ps tﬁ@hgﬁﬁﬁgﬁﬁ@hgrﬁﬁﬁhgggmh%% .fromthis application, in the

specific formin Ich such clains iss |ncluding any subsequent

corr ecti on. Ay, felioRirtB0Rs B ERRMSE Sl QLARSHENInd Ofarb AL i CONt 2l ned

in such clains shal gover e neaning of suchterns as used in the

cl aims. Hence, no Iﬁﬁmgﬁgagmmrop&ggga%gzﬂﬁoperty, feature, advantage or

attribute that is not expressly recited in a claim should limt the scope

of such clai m i, Ay )Snn TS SRRE !a\fehﬁ@éqhﬂ%ué’r{‘&tadén%"& ?a%§ déticE zs paf a@t%‘for di “9' y:

to be regarded in an | rative rather than a restrictive
CLAIMS A net hod fQ&eﬁ&Qﬁ?%ﬁhﬂ&n&” band data, conpri sing:

33.  The apparatus of Claim 32, wherein the storage device is a hard disk drive.

34. The apparatus of Claim 32, wherein the storage device is any type of

removable storage media.

35. The apparatus of Claim 32, wherein the storage device is any type of volatile

and /or non-volatile storage medium.
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receiving a nultinedia content stream wherein the nultinedia content
stream contains in-band data; processing the in-band data, including
conputing at |east two hash values fromthe in- band data and a tinme period
bet ween generation of the at |east tw conputed hash val ues; determ ning
that the at | east two conputed hash values and the tine period between
generation of the at |east two conputed hash values match, within a margin
of error, a particular pattern associated with one or nore events; and
perform ng the one or nore events responsive to determning that the
parti cul ar36patTheappaiagis of@ihiot@ dwhareirthemtllimedracogient sofangis s or , wherein t he
method is performed by a nultinedia device conprising one or nore
processors. 2.(lfigonédiast seéanl ai m 1, wherein the in-band data is
cl osed-caption data. 3. The nmethod of Caim1l, wherein the in-band data is
Enhanced Television (13'1'V) signaling data. 4. The nethod of Caim1,
wherein performng the one or nore events conprises displaying an icon to a
user on a @1.spl aynpseregablasohstandiitnd dafRidi meoombrent streamis displayed to
a user. -40 1 5. The nmethod of Claim1, further conprising the step of: in
response to detwenspsvil fngtrackiens fertpeocersing inchandadatapat multipedis doytse.athidh wi t h t he one
or nore events is matched, storing one or nore segnents of the nmultinedia
cont ent st r eannsgnctiohe whah ¢xeenadiba ogker e firdragsoracause the bgetog chotegproch@omive or
nore identified events. 6. The nethod of Claim1l, wherein the determning
step further cempoitdhesteps pfocessi ng net adata associ ated with the matched
particul ar pattern. 7. The method of Claim6, wherein the netadata
i nstructs t herawribihg awditimedi@vineat strbdmn, pAErEA tHOnAM i raiial coltent SreathRentsind hod of
Claim6, wherein the netadata instructs the nultinedi a device

in-band data; :

processing the in-band data, including computing at least two hash values from the in-
band data and a time period between genperation of the at least two computed hash
values;

determining that the at least two computed hash values and the time period between
generation of the at least two computed hash values match, within a margin of
error, a particular pattern associated with one or more events; and

performing the one or more events responsive to determining that the particular pattern is

matched within the margin of error.

38.  The computer-readable storage medium of Claim 37, wherein the

in-band data is closed-caption data.
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to skip over a segnent of the nultinedia content stream 9. The nethod of
Claim6, wherein the netadata instructs the nultinedia device to re order
two or nore segnents of the nultinmedia content stream 10. The net hod of
Claim9., further conprising: creating, at the nultinedia device, a

custom zed mul ti media content stream containing the two or nore re-ordered
segnents; and displaying the custom zed nmultinedia content streamto a
user. -41 11. The method of Claim®6, wherein netadata associated with the
mat ched particular pattern instructs the nmultinedia device to store one or
nore segnents of the content streamon a storage device, and wherein the
storage devi é¢ @barompyier-readeblostorasmeeding of Glaie d7. sdgwiates fr om one or nore
different content streans. 12. The nethod of Caim 11, further conprising:
creating, at theintehd datesislEshadexd Teleyisien @UY}) tgralediataul t | nedi a content stream
cont ai ni ng any conbi nati ons of segnents stored on the storage device; and
di spl aying the custom zed content streamto a user. 13- The nethod of Claim
1, wherein a gser can skip to an identified event. 14. The nethod of Claim
1, further cofmrpr e agputpraeadpble sigragevedum i &tim Bl.cat i on data associ ati ng one
or nore patterns of .in-band data with one or nore events; and storing the
recei ved event i WSHEY RerRmtitedhe (PSORMSIE a st or age device as part of the
plurality of patterns. 15. The nethod of C aim 14, wherein the storage
device is a har d®GS kCFPFiya displgyinepR dcopin aiser o8 dplaY serefmas thher ei n t he
storage device is_any type of rfrmvabl e storage nedia. -42 1 17. The

met hod of O ai m?ﬂfent\m‘@%éf?fsﬁlﬁé ©P3F%ge device is any type of volatile:
and/ or non-vol atile storage medi um

41. The computer-readable storage medium of Claim 37, further
comprising instrictions for:
in response todetermining that the particular pattern associated with the one
or more events is matched, storing one or more
segments of the multimedia content stream on the multimedia device that are

related to the one or more identified events.

42.  The computer-readable storage medium of Claim 37, wherein the
determining step further comprises:

processing metadata associated with the matched particular pattern.
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18. The method of Claim 1, wherein the nultinedia content streamis a

tel evision broadcast stream 19. An apparatus for processing in-band data
at a nmultinedia device, conprising: one or nore processors; a nodule for
receiving a nultinedia content stream wherein the nultinedia content
stream contai ns in-band data; a nodule for processing the in-band data,
wherein the nodul e for processing in-band data conputes at | east two hash
values fromthe in-band data and a tinme period between generation of the
at least two conputed hash values; a nodule for determ ning that the at

| east two conputed hash values and the tinme period between generation of
the at | east 48.worteeomplite Gealatd btovat HeGumBE Clim M, fhdréin @cmargin of error, a
particul ar pattern associated with one or nore events; and a nodule for
perform ng the ongadot immice thyiltifediARPIONSIipYdorin@n bl M ni ng that the
particular pattern is matched. -43 20. The apparatus of C aim 19, wherein
the in-band data is closed-caption data. 21. The apparatus of Caim 19,
wherein the in-band data is Enhanced Tel evision (ETV) signaling data. 22.

The appar at ug4.0frh&oipiies BadaWib tb@bd ndAk{ FORIRAA2 IWiRreRtfe OF NMOre events
conprises displaying an icon to a user on a display screen as the

nul timedi a cont gRfadatsSihdtReEthe Snuin®li @84 1§ iPoWSkgmehdor tld1€ appar at us of
Claim19, further conprising: a nodule for, in response to determ ning that

the particul ar paliedn cag&osicahed W th the one or nore events i s matched,
storing one or nore segnents of the nultinedia content streamon the

mul tinmedia device that are related to the one or nore identified events.
24. The apparatus of Caim 19, wherein the nodule for determ ning further

conprises: 45. The computer-readable storage medium of Claim 42, wherein the

metadata instructs the multimedia device to re-order two or more segments

of the multimedia content stream.

46. The computer-readable storage medium of Claim 45, further
comprising instructions for:
creating, at the multimedia device, a customized multimedia content stream containing
the two or more re-ordered segments; and

displaying the customized multimedia content stream to a user.

47. The computer-readable storage medium of Claim 42, wherein
metadata associated with the matched particular pattern instructs the

multimedia device to store one or more segments of the content stream on a storage
device, and wherein the storage device contains one or more extracted segments from

one or more different content streams.
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a nodul e for processing netadata associated with the matched particul ar
pattern. -44 25. The apparatus of Caim 24, wherein the netadata instructs
the nultinmedia device to performan action. 26. The apparatus of C aim 24,
wherein the nmetadata instructs the nultinedia device to skip over a
segnent of the nultinedia coiitent stream 27. The apparatus of C aim 24,
wherein the nmetadata instructs the nultinedia device to re-order two or
nore segnments of the multinedia content stream 28. The apparatus of Claim
27, further conprising: a nodule for creating, at the multinmedi a device, a
custom zed mul ti media content stream containing the two or nore re-ordered
segnment s; Qd a nodul e for_ displaying the custom zed nultinmedia content
stream to 4% usdpe compater-reyiable yaragepedumygt Claim Ay foer wher ei n et adat a
associated with the matched particular pattern instructs the second device
to store one of°HSIFEEEEFKEMSErof the second content streamon a storage
devi ce, and wherein the storage device E contains one or nore extracted
segment s from SR&Ngr2t the paltgiedip devésst2 QEpiast mutipedipfontent sjrgam qontpinings. £}
30. The apparatus of Caim?29, further conprising: a nodule for creating,
at the multinedi a deYfEwinationfseepsnty Eerehon the e ACESATYNt st ream

contai ni ng any canbi nation of segnents stored on the storage device; and a
nodul e for di sPPRIgdhaMEopigstORPYEEPEINEBRE streamto a user. 31. The
apparatus of Claim 19, wherein a user can skip to an identified event. 32.
The apparatus of Claim 19, further conprising: a nodule for receiving event

identificatjon_data associ ati ng one, or re_patterns of in- band data wth
one or m)ré'b'ev °§'f‘lp%f?‘ﬁfea§alﬁ%% gé’?egﬁ”msofgf%(ft g écei ved event

identification data on a storage device as part of
user can skip to an identified event.

50. The computer—'réadable storage medium of Claim 37, further
comprising instructions for:
receiving event identification data associating one or more patterns of in-band data with
one or more events; and
storing the received event identification data on a storage device as part of the plurality of

patterns.

51.  The computer-readable storage medium of Claim 50, wherein the

storage device is a hard disk drive.

52. The computer-readable storage medium of Claim 50, wherein the

storage device is any type of removable storage media.
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the plurality of patterns. 33- The apparatus of C aim 32, wherein the
storage device is a hard disk drive. 34. The apparatus of C aim 32,
wherein the storage device is any type of renovable storage nedia. 35. The
apparatus of C aim 32, wherein the storage device is any type of volatile
and/ or non-vol atile storage nmedium -46 36. The apparatus of Cai 11119,
wherein the multinmedia content streamis a television broadcast stream

37. A conputer-readabl e storage nedi um carryi ng one or nore sequences of
instructions for processing in-band data at a nultinedia device, which

i nstructi 6&s, Viherwmpuecigidble kiyragneedpm of@iiam 50,0desBioliess, cause the one or
nore processors to carry out the steps of: receiving a nmultinmedi a content
stream wher ei siotaledeniod i kiyRGHed CAMRMEMY/ oS idheaNile ebtagd M&diunk.N- band dat a;
processing the in-band data, including conputing at |east two hash val ues
fromthe in- band data and a tine period between generation of the at | east
two conputed hash values; determining that the at |east two conputed hash
val ues and4.t heThd ddBpRatedashblbgineerdugonChat sQwhatinkike at | east two conput ed
hash val ues match, within a margin of error, a particular pattern

associ at ed w tinulgmedincontemirsaeadyie atelsvisipn tropdendt eredlang t he one or nore events
responsive to determning that the particular patternis matched within
the margin of error. 38. The conputer-readabl e storage nedi um of C aim 37,
wherein t158. | A-nehod fad ptoaesbisg mibasbddac@piptigiy: dat a. -47 39. The

conput er -r eadabl e storage nedium of C aim 37, wherein the in-band data is
Enhanced Tel evieadifga filddiM}discogaad strtegn fkah aremdvdble stbiige modipmifvitereireraglabl e
storage nediumof Claim37, wherein perform ng the one or nore events
conpri ses displ ayi mgltmnedacoiterit SraAmWstiindn-banddbiapl ay screen as the

processing the in-band data, including computing at least two hash values from the in-
band data and a time period between generation of the at least two computed hash
Valués;

determining that the at least two computed hash values and the time period between
generation of the at least two computed hash values match, within a margin of
error, a particular patterh associated with one or more events; and

performing the one or more events responsive to determining that the particular pattern is
matched within the margin of error,

wherein the method is performed by a multimedia device combrising one or more

Processors.

56.  The method of Claim 55, wherein the in-band data is closed-caption data.

57.  The method of Claim 55 , wherein the in-band data is Enhanced Television

(ETV) signaling data.
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content streamis displayed to a user. 41. The conputer-readabl e storage
medi um of Claim 37, further conprising instructions for: in response to
determ ning that the particular pattern associated with the one or nore
events is matched, storing one or nore segnents of the multinmedi a content
streamon the nmultinedia device that are related to the one or nore
identified events. 42. The conputer-readabl e storage nediumof C aim 37,
wherein the determning step further conprises: processing netadata
associated with the matched particul ar pattern. -48 E 43. The

conput er -r eadabl e storage nedi um of C aim 42, wherein the netadata
instructs tss. [Wye=Tol | &€ ; gﬁgg LRR- . The
conputer-readagrgkstorggggﬁégﬁﬁg?g?gg?%in1 %?oﬁﬁgkgﬁﬁwéﬁz nmet adat a

i nstructs the muxompriwstisplaingiag @oh ® agleérpn o displaysscseravdietmudimddireontent| t | nedi a
content stream 45. The conputer-readabl e storage nedi um of C aim 42,
wherei n the net af5tRisHeRYE? 85€he nul ti nedi a device to re-order two or
nore segnments of the nultinmedia content stream 46. The conputer-readabl e

storage medisym OfpeGleloMbADaim! 587 §Ain the AMMnintls RBp FRAL URphLAS for: creating,
at the nmultinedi a device, a custom zed nultinmedi a content stream contai ning

the two or nore pBceMifhahd@da SG5RIMISHithaRtnMrePhASuRLpktH@ Cust om zed
mul ti media content streamto a user. 47. The conputer-readabl e storage

medi um of Cl aim 42, wherein netadata associated with the matched
particular pattern instructs the nmultinedia device to store one or nore

segnents of dohe 160hlMbd ofTi4iR3D) WHirdh B AERBA insdM GEmuRRLdwher ei n the
st or age devi ce contains one or nore extracted segmants from one or nore

di fferent contendevisd to@adid@m an action.

61. The method of Claim 59, wherein the metadata instructs the multimedia

device to skip over a segment of the multimedia content stream.

62. The method of Claim 59, wherein the metadata instructs the multimedia

device to re-arrange two or more segments of the multimedia content stream.

63. The method of Claim 62, wherein the multimedia device re-arranges the two

or more segments into a customized multimedia content stream.

64. The method of Claim 63, further comprising:

creating, at the multimedia device, a customized multimedia content stream containing
the two or more re-ordered segments; and

displaying the customized multimedia content stream to a user.
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-49 48. The conputer-readabl e storage nedium of C aim47, further
conprising instructions for: creating, at the nmultinedi a device, a

custom zed mul tinmedi a content stream contai ning any conbination of

segnents stored on the storage device; and displaying the custom zed
content streamto a user. 49. The conputer-readabl e storage nmedi umof C aim
37, wherein a wuser can skip to an identified event. 50. The
conput er -r eadabl e storage nmedi um of C aim 37, further conprising
instructions for: receiving event identification data associating one or
nore pattegns e nethol ah@aidefiawhdirdimetadaen agsocied eittetsent s; and storing the
recei ved event identification data on a storage device as part of the
plurality of pahedparticulss pattelPhipstuon e rattimedia devidedo steroprecpe medi um of O ai m
50, wherein the storage device is a hard disk drive. 52. The

conput er - r eadahdre segnentagfeherreatent sraafn oflaaionigS@yvicwher ei n t he st orage devi ce
is any type of renovable storage nedia. -50 53. The conputer-readabl e

st orage nedi umant wi€te the §@agevbracegionfainhe st or age device i s any type of

vol atile and/or non-vaol atjle storage ut er-readabl e
storage medi um'of &S lfds%ﬁle?t%?gn £ ormnﬂeldffferenacoélg%tosﬁrfaglgt streamis a
t el evi si on broadcast strean1 55. A nethod for processing in-band data,
conprising: reading a multinedia content streamfrom a renovabl e storage

medi um m@@rehﬂehg@méﬁééﬁqu fflhe;Stream contains in-band data;

processing the in-ban at a |nc udi ng conputlng at | east two hash val ues

fromthe in- Q?eaﬁn glﬁclﬁtﬁﬂn latdecqﬁe,e%ﬁsko% W&w&m&&&&meﬁ@ e at | east

two conput ed hast ues eterm ni ng th | east two conput ed hash
values and the ti g RELHRMRELNERRLSs stored on the storage device; and

displaying the customized content stream to a user.

67. The method of Claim 55, further comprising:

receiving event identification data associating one or more patterns of in-band data with
one or more events; and
storing the received event identification data on a storage device as part of the plurality of

patterns.

68.  The method of Claim 67, wherein the storage device is a hard disk drive.

69.  The method of Claim 67, wherein the storage device is any type of removable

storage media.




generation of the at |east two conputed hash values match, within a margin
of error, a particular pattern associated with one or nore events; and
perform ng the one or nore events responsive to determning that the
particular pattern is mtched within the margin of error, wherein the
method is perfornmed by a nultinmedi a device conprising one or nore
processors. 56. The nethod of C aim55, wherein the in-band data is

cl osed-caption data. 57. The nethod of C aimb55, wherein the in-band data
i s Enhanced Tel evision (ETV) signaling data. -51 58. The nethod of O aim
55, wherein performng the one or nore events, conprises displaying an icon
to a user on a display screen as the nultinmedia content streamis

di spl ayed t9 a user. 59, The method of C aim 55, wherein the determ ning
step furt her*cohfsimrethed of Claimdy ewhereiy theipragreniosis aydyRsoE ¥4 h t he mat ched
particular pattern. 60. The nethod of C aim59, wherein the netadata

i nstructs the nindfor pradiclatile diewrgemedionper f orm an action. 61. The met hod of
Claim59, wherein the netadata instructs the nultinmedia device to skip
over a segnent of the nmultinmedia content stream 62. The nethod of C aim
59, wherein,;ihe netadata instructs the nultinedia device to re-arrange two
or nore segment Degtethofhel GrimSp ihsrein b mplinedia eengeaireansisa The et hod of C ai m
62, wherein the nultinmedia device re-arranges the two or nore segnents
into a custom ztelgvisien readendi seeamont ent st ream 64. The nethod of C ai m 63,
further conprising: creating, at the nultinmedia device, a custom zed

mul timedi a content streamcontaining the two or nore re-ordered segnents;

and di spl ayi,ng the custom zed . myltinmedia content streamto a user. -52 QQ
65. The mst%z‘ d "‘PE:?%‘]‘%E%%@?“WP@H‘EMEEH%? at&a%lﬁfua“gie&ewa% ed with the

comprising:

one or more pfOCeSSOIS;

a module for reading a multimedia content stream from a removable storage medium,
wherein the multimedia content stream contains in-band data;
a module for processing the in-band data,
wherein the module for processing the in-band data computes at least two hash
values from the in-band data and a time period between generation of the

at least hash values;

a module for deterniining that the at least two computed hash values and the time period
between generation of the at least two hash values match, within a margin of
etror, a particular pattern associated with one or more events; and

a module for performing the one or more events responsive to determining that the

particular pattern is matched within the margin of error.
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mat ched particular pattern instructs the nultinedia device to store one or
nore segnents of the content stream on a storage device, and wherein the
storage device contains one or nore extracted segnments from one or nore
different content streans. 66. The nethod of C aim 65, further conprising:
creating, at the nultinmedia device, a custom zed nultinedia content stream
contai ning any conbination of segnents stored on the storage device; and
di spl aying the custom zed content streamto a user. 67. The nethod of

Cl ai m 55, further conprising' receiving event identification data

associ atin e I f ba d ne or nore events;
and storlng ?ﬂe ?%% dpg$%§ K gﬁjmgl |8§%a§ Fggfm%wgg%?age devi ce as
part of the pIurallty of patterns. 68. The nmet hod of Claim 67, wherein the
storage device is a hard disk drive. 69. The nethod of Clain167, wherein

t he storage Vi n vabl e storage ja.. -53 70. The
net hod of gCI gi?m ??f ap %%?%ﬂf@ahéfg"th%@& lﬂg‘{ﬂdéga fséEa EW%L%‘SIS‘F vol atil e
and/ or non- volatﬁ#g sto medi um 71. The nmethod of C aimb55, wherein the
mul ti medi a cont Lisra @'a tel evi si on broadcast stream 72. An
apparatus for processing in-band data at a nultinedia device, conprising:
one or nore processors; a nodule for reading a nultinedia content stream
froma renovdbl elietaprasags ofi@ldinuid, Wheatie paforming the pugl dr mveediventsont ent st r eam
contains in-band data; a nodule for processing the in-band data, wherein
t he nodul e for pewwesssidisplayifganiiconb@nebedataalisplappures s thé mhlémsdia ton@nhash
val ues fromthe in-band data and a tine period between generation of the
at | east hash vabfrar;is displayed to a user.

76.  The apparatus of Claim 72, wherein the module for determining further

comprises;

a module for processing metadata associated with the matched particular pattern.

77. The apparatus of Claim 76, wherein the metadata instructs the multimedia

device to perform an action.

78. The apparatus of Claim 76, wherein the metadata instructs the multimedia

device to skip over a segment of the multimedia content stream.

79. The apparatus of Claim 76, wherein the metgdata instructs the multimedia

device to re-order two or more segments of the multimedia content stream.
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a nodule for determning that the at |east two conputed hash val ues and the
time period between generation of the at |east two hash val ues match,
within a margin of error, a particular pattern associated with one or nore
events; and a nodule for performng the one or nore events responsive to
determning that the particular pattern is matched within the margin of
error. -54 73, The apparatus of Caim72, wherein the in-band data is

cl osed-caption data. 74. The apparatus of Caim 72, wherein the in-band
data is Enhanced Television (ETV) signaling data. 75. The apparatus of
Claim72, wherein performng the one or nore events, conprises displaying
an icon to a user on a display screen as the nultinedia content streamis
di spl ayed %8 a Thsepparang of Ghien WpfrethercomsprisingCl ai m 72, wherein the nodul e for
determning further conprises: a nodule for processing netadata associ ated
wi th the mat che@™pdHs foreitating, pithe myltimedigdevicd heustgmyized atulfsnedfa cGhterit MreAf,
wherein the netadata . instructs the nultinmedi a device to perform an action.

i 78. The appar at u$oRs#nigy the fyops mogitepidpmd segmenteamdat a i nstructs t he

mul ti medi a device-to skip over a segnent of the nultinmedia content stream
79. The appar at #%od¥e fo dijpiaying the gestanuied opubtimediacomient srepmetawset s t he
multinmedia device to re-order two or nore segnents of the multinedia
content stream -55 80. The apparatus of Claim 79, further conprising: a
modul e for creating, at the nultinmedia device, a custom zed nultinedia
content st @gamThec@ﬁ%félPﬁ?fr%m@H@ vihgrsingnetadpte asspaateswitteed segments; and a

nodul e for di spllag/i ng the custom zed nultinedia content streamto a user.
81. The appar aftaShegparular paiteen ingifvets die muinpediddevicede sioreione sd wi th t he matched
particular pattern instructs the nultimedia device to store one or nore
segnents of t hBOESHITERE ok aiEnisHean et vl dender: e wheraia therstoragen t he st or age

device contains one or more extracted segments from one or more different content streams.

82- The apparatus of Claim 81, further comprising:

a module for creating, at the multimedia device, a customized multimedia content stream
containing any combination of segments stored on the storage device; and

a module for displaying the customized content stream to a user.

83. The apparatus of Claim 72, wherein a user can skip to an identified event.

84. The apparatus of Claim 72, further comprising:
a module for receiving event identification data associating one or more patterns of in-~
band data with one or more events; and

a module for storing the received event identification data on a storage device as part of

the plurality of patterns.
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device contains one or nore extracted segnents fromone or nore different
content streans. 82. The apparatus of Claim8l, further conprising: a
nodul e for creating, at the multinedia device, a custom zed nultinedia
content stream containing any conbination of segnments stored on the
storage device; and a nodule for displaying the custom zed content stream
to a user. 83. The apparatus of Claim 72, wherein a user can skip to an
identified event. 84. The apparatus of Claim 72, further conprising: a
nodul e for receiving event identification data associating one or nore
patterns of- in- band data with one or nore events; and a nodule for storing
the received event identification data on a storage device as part of the
plurality of patterns. -56 85. The apparatus of C aim 84, wherein the
storage device is a hard disk drive. 86. The apparatus of C aim 84,
wherein the storage device is any type of renovable storage nedia. 87. The
appar at us of85.0 aillm SggratwheICbiimn 84, hbersin alicasgpeagd @aiice s d iBrdatik diiygpe of vol atil e
and/ or non-vol atile storage nmedium 88. The apparatus of Claim 72, wherein
the multinmedia content streamis a television broadcast stream -57

86.  The apparatus of Claim 84, wherein the storage device is any type of

removable storage media.

87.  The apparatus of Claim 84, wherein the storage device is any type of volatile

and/or non-volatile storage medium.

88.  The apparatus of Claim 72, wherein the multimedia content stream is a

television broadcast stream.
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