Method and Apparatus for Creating and Viewing Customized Multimedia
Segments FIELD OF THE INVENTION [0001]The present invention relates
to recognizing in-band data in a multimedia content stream and locating
points within the multimedia content stream at a multimedia device.
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approaches that could be pursued, but not necessarily approaches that have
been previously conceived or pursued. Therefare, unless otherwise indicated,
it should not be assumed Q%frﬁl}@ B¥ described in this section
qualify as prior art merely by virtue of their inclusion in this section. [0003]TV
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[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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boxes or satellite transceivers for recording and display as well as being
incorporated into such devices. [0005]DVRs have become increasingly
popular and widely used for recording TV programs. More importantly, the
use of DVRs for recording TV programs has caused content providers to
Searshrfontdifierentsneseansiof mesdngrgcdispdnt 1o BURsIsérg madrperedingo
thegypgrgnce of video programs. Customized broadcast content has been
lacking in the content provider and DVR communities. U.S. Patent Afgplic.
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specific words in the closed caption data. [0006]A technique for recognizing
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BRIEF DESCRIPTION OF THE DRAWINGS
[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. 1 is a block diagram illustrating a system for in-band data recognition
and synchronization according to an embodiment;
[0009] FIG. 2 is a block diagram illustrating a general overview of components of a
device for in-band data recognition and synchronization according to an embodiment;
[0010] FIG. 3A is 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. 3Cis 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. 5Ais a block diagram illustrating a state machine for matching in-band
data patterns according to an embodiment;
[0016] FIG. 5B is a block diagram illustrating hash value sequence data according to

an embodiment;



[0010]FIG. 3A is 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
noetimpd foFHerekad b diadiagvahidlsaesppcentaltiadfing vanioniging to in-band
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block éiagra illustrating an fcon appearing on a display screen according to
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DETAILED DESCRIPTION
[0020] In the following description, for the purposes of explanation, numerous
specific details are set forth in order to provide a thorough understanding of the 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
3.2 Enhanced Television Signaling Data
4.0 Approach for Creating and Viewing Customized Multimedia Segments
4.1 User Selection of Multimedia Program Segments
42  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
[0022] The needs identified in the foregoing Background, and other needs and objects

that will become apparent for the following description, are achieved in the present
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an embodiment; [0017]FIG. 6 is a block diagram illustrating a method for_
synchronizing to in-band data according to an embodiment; [0018]FIQ. 7is a
block diagram illustrating a method for creating and viewing multimedia
segments within a video program according to an embodi_ment; and
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particular parts of the video program.

[0024] As described in U.S. Pat. Applic. Ser. No. 11/284,487 entitled “Method and
Apparatus for Displaying Branded Video Tags,” owned by the Applicant and fully
incorporated by reference herein, a DVR may display branded portions of video programs
by displaying icons or related content during the broadcast of the video 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 icon 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 audio and video data. One advantage of using in-band data for

synchronization is that in-band data is normally left intact within content streams. Hence,



2.0 Structural Overview 3.0 Approach for Recognizing and Synchronizing to
In-Band Data 3.1Closed 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
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(typically closed caption command data and text) associated with video programs such as
commercials, sitcom programs, feature-length movies and other multimedia content for
display to a viewer. ETV signaling data defines command and control signals for
interactive applications which are synchronized to ETV video programs.

[0028] When a multimedia device receives a multimedia content stream containing
video programs and in-band data, the device processes the in-band data. The multimedia
content stream may be broadcast over the air by a content provider or have been
previously recorded by the multimedia device. During the recording or playback of the
video programs, the multimedia device attempts to recognize in-band data patterns. The
in-band data patterns may be provided from another device or service provider as event
identification data. The event identification data identifies in-band data patterns that are
associated with particular events in the multimedia content stream. The event
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



4.4Sharing Event Identification Data for Multimedia Programs 5.0
Implementation Mechanisms 1.0 GENERAL OVERVIEW [0022]The needs
identified in the foregoing Background, and other needs and objects that will
become apparent for the following description, are achieved in the present
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precisely where the content provider requested it to display. Further, the
) agneé icstidepmiosidbe embedded with additional information not
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the/rpplitaicantledelidelycineeriacatedhy eirmaar baraifilar 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



[0026]An embodiment of the invention allows for DVRs and other multimedia
devices to synchronize to in-band data within multimedia content streams.
1n-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 audio and video data.
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her é%géaﬁngﬁf%@@i%w,Wﬂwm&or’cable 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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particular event occurs within the video program. In this manner, a method for
recognizing and synchronizing to an in-band data is enabled. [0031]In
another aspect, what is provided is a method for creating and viewing
customized multimedia segments. Users at multimedia devices are provided
K9l tyNRrer HEy eanake e divetitsomeoiibioserithither tide@lipiogram
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[2822bnt Mulimediz drsnoesstietvambidtsitoniondatisamaayegrovided

summmltmﬁdjmm&%ﬁmgtﬂe&ﬁsd@é@féﬁﬂ{gﬁs&}tlﬁ%ﬂ}.ef%'gft&ddia o
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other
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IREIRE MNP R0z8ERUGTAIR Adta@Alz RMHEemented 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 (DSS)
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[0036]Throughout the present description, a number of terms 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 same channel or
"band” as the one used to send audio and/or video data. Collectively, the

R gl Breadeast Sreisrr@BSarrriAdyanct ¢ Ariesisears takoodr diongidteae
eMIESITinTERS, DSY _mﬂaﬂdﬁ?&&iﬁ?@@ﬂ@%d&ﬁy QﬁlltelP%Qd_ iﬁg@t{%{&?ﬁ Qs
E]{!]R:!? ISI nalin In_a multimedia content stream.
"%In-bar]g %ata .p\gi e%rrri}ﬁc\é%?gdsn %’r%l/gi%%@M@e&ﬁiﬁétwdafﬁamcular
Sugnibing Sradsinstatrstiots fresathe AW aotbentladatspatie thacemifiesciver
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am the in-band data pattern may be a collection of closed-caption
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data sych as tagata describing events within the multimedia con
Strea, 5%“\7\75@5 BPrLE MpdEler 0 hisendn g mermReimpdipediesaatent
vEewy My itiering thmdiglttadpaittbras Jine Renirideniificationidaiachaysasage
p@%@g%@mgﬁ@ggg@ﬁ i i event identification data to
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S¥ORRORIZRUOR T tem contains. DVRs and 104, whic

e each cor%]grrﬁlﬂ%%g%}gl}y’c%ﬁlr%a%g SNt Vr%%l% ﬁt(gﬁ%eﬁ%ﬂlé"rs'mh as
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pediuiEs themovebiy sienpinabiies e e HOGALEOMEN Bfaé/;ifi%hﬁoﬁ}ﬁﬁon
igisenal Computer 101A and Portable Device 101B. [0038]Personal

Computer 101A may be a personal computing device such as a desktop or
u%%ﬁ coRiptiteplavhack. dhsoligiaptiath wrivenisonntOSethinugh amjograper,
indaacmoBersanalc ompriaidQ L AiDrlse SRS RARMRoHARS ReYice

JOLB. %er.@blg Pevi e 101R.is a handheld computing device, cellular phone,
e S e e
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&QGGAagyeq C§nteur}tl\ﬁ’r8\gd 06B. [00391The Network 105 may be

It Fﬂle tive rXé tg anyomu 8 o?lﬁ%’éj@m’l?ﬁ W]@%%nd/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.



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

pdaition, YRG0 e ehdeisaTsannamahiomeiaekE0Brnah M ee
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and other information for Server 106A to interpret and provide to DVRs 102
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Identification data, and provides the event identification data to DVRs
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RO0eaR andesynchraniadle ke bimedii, cories3tieams pRetesin g &
1228000k dlagram Hustiatng (he somponenis aLa, devies [ordpand
da arroeacognltlon an sync‘rl%onlza i0n 1S ShBWH ACEOF |rPg to one’embodiment.
mubamididaoed spegapicfarther doseiericntmocaleiRnA0s. RestdNth&143+,389
BhEROSemRiENGmPiansafarshaesyithe Madmiad RYBINHuaHOMIBE by the
%%girlt%tglonagﬁqgvever, the i entlcgn is not so limited, and the process of
SRy R DR ERBR Ty 15 R BEHEEARa may be implemented on any
{0p€99f miumegiigaiaitoe HP YR dlarspsgeyinduBOAIBRs 200kt dHip,
CRHRRE! §Ry§e®£ﬂf%ﬁlﬂ3&&lﬁ SR EPERENTIIHE Y d MRULM RIS 28N Qfrcam

receiving multimedia program content from Conten; Provider 106B or Server

TOSABARLYI N B O ERBB AR OB AP aTHAR ROpPeTShtpSTeam-
Aitinat iy CBting Sodaln 2ersentionidy B Dbt Codteng Riy\iter (06,

RYRS L 19ERMES PR ORARARRTESERRI (gRsESenting a multimedia content

stream from an antenna, a cable TV system, satellite receiver or any other

{8939hissidreeins o vae Fpbedieidbs aaptingdia sapigticresnisaaMPEG
aanspoissteephy ralityhefibdning dnaduleilleat«llwvhayplivatityvidcidaal asta faévate

(Reelve: 2R IGCOtHE ?“.f‘i %g'g%[}‘%g YShecFHE Ok KQRH&%%%‘#%@Q SHAAKasid v

Input streams In a mult orms, for example, National Television
SRRt TR fdr ) dsyipatudaa oL th d angies o fhssassarbats
RigiabbateliaiSystem 4B3R3)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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Digital Broadcast Services (DBS), or Advanced Television Standards
Committee (ATSC). DBS, DSS and ATSC are based on standards called
Moving Pictures Experts Group 2 (MPEG2) and MPEG 2 Transport. MPEG2
Transport is a standard for formatting the digital data stream from the TV
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emavable stora edia of the type described above in any combination
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2028, irarigh which the.signal is delivered to a standard TV set. Output
Module 202B m % alternatively deliver a&é%ltal &agal to a TV set or video
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Device 214 may be used to store not only program material or multimedia
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retrieviAithough Storage Device 214 appears as a module within DVR 200,
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(Puﬁ“ Lommunic ertgo%l[% %% sing an interface such as
ommunicatio t% (6% 130 VA& AT e Lhat the invention is
(Bﬁrhmm%ﬂmqﬁ{@ﬁaee 2OE ENroiggilingeketlaed 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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DVR 200 communicates with Network 105 via Ethernet, wireless network,
modem or other communications standards. In other embodiments,
Communication Interface 206 may be any type of communications port, such
as a coaxial cable, infra-red, fiber optic or serial port. According to one
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relationship to a DVR, the above modules may be integrated into a TV
system such that the modules are housed in a TV set capable of performing
the functions of each module of DVR 200. Further, in other embodiments, the
modules described above may be located among any number of devices
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muliimedia 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. 3A, 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.
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as DVRs in the form of hash value sequence data. The multimedia devices
use the hash value sequence data for recognizing and synchronizing to
closed-caption data. A matching algorithm is used by the multimedia device
to sequentially compare generated hash values from the closed caption data
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EAERLARTH HEECAR 8 CEHLP e s AP MBI BAE i 8a¢h 3 hash
datueisshsbntahrer sadfudnpplvaka isd hashomioe segbendeitaiatenay adine
fsom@ AUMBER ALSQHIERS, M@@ﬁ%ﬂ%&%& FOLexample nﬁg ver 1P6A

may pre-process program content %%/ﬁ computing hash values a determlnln

g adirerieie fitsavBichds At ]éed’ééli’c\é?é“el'hé}tﬁ‘?dﬁf’anﬁé@ﬁte?herﬁa?a@@
pizvided by ﬂmﬁbmﬁﬂm\ddwmib@dmﬁﬁmmrc&@%dapfmﬂmbtﬁcﬁvﬁing used as
?ﬁﬂﬂ@?&‘e‘s’&%éﬁ Raptim %&ex&sﬁlﬁg &%@F@:ém Sl NiE 1964\, may provide

hash sequences to mu tlmedla devices e the mult |fned|a evICEsS receive
fihet saspbeaiacdrivg tine ebriesst-eapsinrdiialy limitesbquence data may come
from another computing device such as another DVR. [0063]Therefore,
referring now to FIG. 3A, a flow diagram depicting a method for generating
hash value sequence data according {p4one 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



[0064]Server 106A defines information specifying events or actions that are
operated upon by the multimedia device while displaying a video program to
a user. This information may include references to graphical icons or
additional content for display to the user. The content or icons would be
eIt onthevetItmedisl deviceospifiairalie dyditenderiosbviaflokatatesrsedn
network.of Qe DY RS- e e o malinn RYPLESEt faibeion,
represenffng Certain events within the Video program. For instance, if a sports
Bresmel 843 dleraisptivdisiiec sepseirdiesh sAbiES BAESRMRSTI&ERT ingel e BRtent
BravideikidaR: crideh REpvisie e nttp Esat etdarSevar thohsatliapting data
whege inthe m Itimﬁdia Qpnlglggltesi;gteam (t:Qe ingg mjgaicc%lr&l gceurs, Usé@%ﬁ@a{% 4
R aon. SERer10bA AN Generate ash Value sequente data to allow a
DR st dorietivslfddeduibtsibaginhirina afiteridiRbuss ivrerarepini sgion 2
withit he videenragrp B Besasisadheiiaimissienbambeasddantiiiaticdeset
DVR user. may request the DVR to automatically skip over the intermission
{oHBRRFEAY the recorded broadcast. [0065]Further, according to one
E006R1dim ity Beshy/Bme 0@ snssfid itaicrclties d stagiizebbastoraligent of
Q&Qf@”ﬁﬁéé nany R&EU}EB‘EQ{Q &%Véﬁﬁ)p%%@nﬂsﬂé Ql\éfict%f&rﬂﬁ%??&eQVR .
102 may have previously recorded a video program containjng clo (}d caption
hexadesimel s ?%Hﬁ%%%%@%e@i%@%r%a%%ﬁog%ﬁ{@é A Buer
Meforraat chling drudlaigia gAREloFedicaptare drtwdsspiiaieg wiptetmivides may
AR A SRR ARSNGB RED1hLOEAL {INBRIANSICR AR, SRV 108

parses the closed caption data of the video program into hash values, which
Apdes dBHNS VLB AYSFYRIN8 Wquence data. Server 106A may use a
neomber of itietzng o eilogsbtaligieai® hakly Mddek Jioexppitsdok haddrio
R AR LR 6 SRR BT VBRI GH Br P rethod
ased y the close captlonlrﬁ’g_stream to display closed captioning text to a
wiesiesedrate Yerso IordaRrrioee PPkl Wedispts deamediqdsieraorpr insdiash
Glgseddeppiinninehmednisdeiptodssthiendisdaydhsediosed caption data. For

[ ce, according t mbodiment, closed. captioning text may be ..
A e e 5 S R SR S RS P R
haghtvdverratenss dataliescdiserip edeerbiimap énthaybrfmeendHe udtP a
haslsyal YR iRRISSEHE R JasHtalimp RN AdaasPolagtionda roiveber of
aracigrs n g Ine of et Ahasuncton i atransiormaon thattakes .
Shable-gi2e | Cﬁﬂf randrettms alﬁxed-sue g{n%rg’ WRICK 7 Bandy (e hash
vhide frartiea i besobl{iddachimadable 3120 isplistoy edot edatipulentaaga will
%@&ﬁ_aﬂl’gfb e £lasetapiionmeatbadhringousestas fuither-deserigdame

herein. Further, according to one emhodiment, the amount of characters that
AP R Ao T o B ASESIBHS PSER IR OGBS,
ParseB BIR cvay e femfiguraitktd Hooeptafamesalier Hfokadiddters in a line of

{fi78) ordste Aceamedaia ifasent sufame abit: AaARSEHARAREIP Y

arser 312 determines when to generate ash values in response to

demennathie e mutasdiasraisrtst ens s cptohamesmn exitbrbaca afs
witfimtbe3cinsaeddcapiinn Adtanpay 1064 cliob) aasdswalich as geteartddder Bk A-
o Tt & SRS SR R, S R ST
SUMMIBIAR, ierrearrbibe fiate A Wiithdasty avescirssmprssidhribsésdt folse
nexidire, (HOEREEhR Hashifignetianvin use il iR S eatitgealtiantafdizedthashe.

Vlgcl:légr&)l%tg% 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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varying sizes of text. According to one embodiment, the characters may
represent hexadecimal numbers similar to those defined by the American
Standard Code for Information Interchange (ASCII). Further, some
closed-captioning implementations may utilize a modified ASCII standard for
Eh@@'iﬂ&k%&mwglsm%pwﬁb@&mﬁahﬂmﬁ&mm’ngawdimdmat
gbﬁeg[lo m. 0070 égtce rgllnri; Ja gne embodiment, Parsing Module 210
Ao e H%‘sl inga algorithm 't6 the hexadecimal representations of the

06331 captidheddecinssrersh Baprod Lod-RHIR valispleyed ppamtigyiihModule

2 adiusts i&becfeaﬂaqﬁhﬁ@h CORRRAYE mﬂa&hmaum@pmﬂdiﬁg OiniB&ithin the
closed-ca tlonrn dbe sed gé)t I?ﬁefemn G 38 }gxl[lugk

JISERR ﬁigt?a or generatln fie seq%la ata’
froourdifd te dlnlelaambddim‘eﬁt tm@hbwmrameges?ﬂ@ﬁ elcbwlpefms@ﬁﬁ at

fﬂiﬁ{@%?f ﬁi@%@%%@%ﬂ@@@%ﬁ%@@qmﬁnmqamcraqelga%ate
Server 106A. Accordlng to on embodlma %lln ‘i% s(ig ?r){]s are glaywe back

hash palues Pl el pastadald Ao B aeh Y prayed at a
pratievigmbifachacootaing tedhedrameazed Aoy maﬁw@hfralruﬂalsaa@ﬁrméu rs
?% = %%%PQ&%%%Q%&&%&H@M&%N HIRPGRy ASEWRINEEa

me rate of thi rtz frames per seconds, frame 310B occurs at frame number

pesed Py Beriehlds BoieienReositsihast FOMFS RONRIR RS HIRECS TANIBE S
oy daeaiscreich ikmais awiting trbatigiaade Ruthbinashiesvuiéhiadiatbendetail

t 0oD.
ifF%rnpﬁ@gil%lgfg()l%%mhgeﬁ@@re%%&r%rr@%ﬂtﬁ% Jrapesailired2d

f?ames ash values are generated r Text AD, respectively.

Psreniingendie elontdirationthsme hRsseeineastin Lt WWY?&%@ vary
Masbqadaeere&enﬁmﬁ&moatmm disimbaliies ehg erigratied éoethis the

%énu'}%c Veahfhr%%tr%’a ti%@@%h?ﬁ%@%@@&-\é DAV SOt he

an one rame a to one embodiment, the transmission

raq@megetm@@@i capRifé dﬁi%ﬂ%dtWBkaE% Gleverr5ARSE iR & ERE e
trRRSIIESI PR ERCERPR G iAR BB lie benofdaxtiakesaleiplibidngasxtText

E%%%él%?rﬁa eberé)% d| %%%v%ﬂlrrﬂﬂlet'% frames rh)recedlng frame 310B.

€ position wr?ﬂr% ?ﬁre multimedia content stream at
Vi#NEhla hé@rblvea%r@@efmméatm ofdwsBY4bET SPreietsb Basgsdlé fegim the

f@&@@ﬁé%%e@@d&%é@ﬁﬁ%ﬁu@éﬂ@ﬁfymrﬂm& wetadatRadkevcrated

whjch contains relative dat res ntln t In the video pro
SPHERAdIRE &8 Tﬁ‘é‘ﬁ@ééﬁ}mﬁagﬁge Pame. %eﬁaﬁh\é\%q ay egunﬁllug i rag(lr%rge
3hOhaib didypiagimgrited By dtativers3 12001 filaeeraiH4-310B. @bﬁ%ﬁayméwe;@t B at

tr;fﬁe}egé AR v Ale dgotf ek JIA0 RACHHAM& %&&%%ngp tigg order to
nerate hash values 314A-314D and metadata associated f‘b é1h those hash

v%@gn?é%ﬂeerﬂléryt%wsw nbHE s YAREIAY PR B NG IR FRMR d each
timetanbdial aabtne ssegan éiapeati¢0RT ddaoqiiveremdamthmigt §aadd didlial 10D

?’E?%l'\%ﬂ&%@@ﬁ%@%}‘t%@@y be parsed by Parser 312. However,

because those frames contain no closed-captioning text, the generation of a

HA8R6) alueViHGETss Hid gerediar sk LG JOR ABE HAR FuPHET de EAUREFS
Pefsek 312iteednof genenateta heshivelte tntd a wiggetirtavenilasas
Ce%%pa?%’ %Hetn\%,d!# v aacl)gs]ethﬁ C%qlg %91%8 E’é‘i‘&%%&%%@% géﬁggtl he time

ggerlng even }ror case to case. For Instance, according (0 one
amﬁ@&rm@rﬁoltﬁm@j&m evercy FHdvitaifeatiog aﬁlaaﬂsarr‘i’ﬁa’ée?éwated

cmamaﬁrésvuﬁh llihﬁh&éllﬂﬁﬁ!é@ﬂél andl ame Wheroiet caniiag éntetes the
mand |s dete .withj the clo ed-c tlo ehlvhﬁars Elgng etrates a

61‘61’1 1Me a assoclate
va ue representln t e one or more nes 0) OSG cap ioning

smmmgiavrth mpdsefusatbadisvaliihiiahexdirle, prsky falne “3D59” i repol‘ted to

have no time offset value. In this case, it is determined that hash value “3D59” is the
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[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

E@giﬁﬁﬁgeh f if%la?ﬁr@é&%&m&éi,rg@ ﬁﬁ@%ﬁﬂd&&ﬁﬂ%&ﬂfﬁ%ﬁbﬂ{@i@ﬁ»ﬁ@&ﬂf&%ﬁ
each hash,value was generated according to the appropriate closed-caption
VB RS RS e e R A IR TRl
stiealZtHe pagtivuidrddgproprogein Cowesirdaglirahae BIoA 3201 besdeen
Leabwerloglackdime e PR 03 AVMRen-Rasetitl Srdsn@iaiRs alnsh
value for any frame, Parser 3121q§er|es aled{ngf.p{lgdl%Ie 209a9f BV& 0e to
ALTEHRL AR RAR SRR ST RE RO SHTRTVAS GERePAREH AR bng as Parser
BhRass e ingshmitre effiiee itifoamatitfde syesbrening 2iseniputeissienT imevideo

SRIUMR- PHR R GRRACSUHARILHBRK. RN £ERS Yariances between
enerated hash values and hash value squen e datgiéjzhe Tigt%e Offset

Tifhn indhusidanes Hifersiesdhs S RRear RE MR I bs YO Pro# Bl e
Rasdiritg backnd BiE. tmpoded @ aseotiatba patked thelviegdemptimstetzadde vidso
pE 1% %%'319%%52%%%}' {DERARTEL IO DR M QLfRRhYAlUS IaH0is

it is determined that hash value "3D59"is the begértnnlng of a hash

gathiba cidompr s FhE BN VRN Base d b3 s SRpitefos M Vafue
RARR] atntimeepbiseisHalilecsfda srizomaseiaraporids, pubieirindirates Raser
h value "2Z55%" is gen ' : cods after hash value
nggffa ez%%%é’?? lé%?ﬂ ugt%(?@ra%is 'ﬁgri}(%%%}{rtﬁggl%% usled to locate the
HRQF8hing Bearvidless o baaialuss aneshvenrcrssy Faprias et Rfdimen
ithineiheldg e RreRkanea ha Ph R Ditieyeeess RirusiBRlIBitvera 0ffsair any

information to synchranize a c ter system-10 a video i

SR R S e R o) A YR PIRBATS, por
partsescthEGsinisatiPeayitdont aBaswnietthaayitabpYsigRpH SRR B R8I0
KlGye3A0ORCERRIS B A dehascParsgditheiciasedicadion dataokalaigenion of

program into hash values, Server 106A proceeds to generate hash
R ke T D0 e et B08 e P 315
hesooraplettasgersnmingE(pabds adinegrmbelotiatisg sishes ifonARNERES on

YBR[ QLIS HRLETLRE GBS INTRES A 3 RHEERIEEHBS)) ¥BpISYy screen 400
sequence data from the generated ha?él values. [0078]The qumzlagr ﬂp%sh
VRIS 3 IORA S5 IR0 B e aIPS S B ARIB TP E iR & PE b resénted By the
haahpk|@sinaPlheidebitbablyegetdy thP Seseer3 08 ASkat/sp A6Ashmuligppehcen
dﬁ%ér’ﬁ% 9&8&?@@%%%%&%&&%% eseatanatharualuersrIveReedatan

tance, I rovider OGB_supPIied a particular video pr%ram for

psremd saresin, ernersnabaci Maltrs sPaRR a6t AP eragsiAbRE ST RO
apariolder pogiian. of ihenides pragmhvidstng betwesndfioe 10l¢est Secoledd
an icon uld appear on the.scre ' ' E '

T T

cavensooditnntaexandingesiively dsnhiy ey lauRiodan Shedkom gt
484 oihenamn g ¢ aBtains Aialgg seqHesgstsEr2iopubd Odifigindhi® generate

ample, Content Provider 106B requests.to Seryer ! jcon 404
s S SR et B s %&ﬁ%@?&?ﬁé“?ﬁ%‘f@f s video
i Am. Hetempivelsr the enath bEAsyARgUrEl YBRRIA ALY P deigrmined
shaReinanalle asihibserandsatihesplasteddnrineafdie 1deerRieeHE) in
This ensures that hash values are ge ?rated forl?tnlc%ﬁaesg th% ﬁeslgc‘:fta%gep?ﬁion
of e WB%%OB?D‘%F%?%R}%@ RSP ST BGERTEADUGH fime fo recognize the
fivildse guegree ofdngsh wajuesiBac:tospbspiiely daliensifghtAxtviel eonprstriakn with
PAIHARE UIREL I GHTRENSRICY) HRN-H61830 A HONHRE BAEQN MRLSRY 82
can’be configured to generate hash values spanning more than the selected
portion of the video program. [0079]Alteinatively, 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




first portion of the program. However, the longer Parser 312 generates hash
values for a particular video program, the more likely the hash sequence will
be unique. Therefore, Parser 312 may be configured to select any number of
hash values to include in a hash sequence in order to control the accuracy of

fRAtehinghiAshe b s qUERERHata tongidaammeoyamamericieshwhipsHaraer
ne tes the ha value eryen: 1 6A can a a a
Ir%gﬁg IV eoe%foérnce (E} S sl s%(glua e Seqeuengaﬁ?rﬁaﬁ?f Ff:éatceﬁt’ ae\?%mﬁ

Retse 00 b@ﬁl@mgyﬁalredqt}‘e%ﬁi?@ Mmpaupde ehdasBaples ndecldsdnia eh
&ﬁﬁ@ﬁ@éﬂ@@ﬂ%@t&@@&@&m&ﬁm@ﬂa&m@ aeneraiecscRasser Bl2tinalises

time dat t th th | ted, H
RO DU L LB PEOR T AL VAL ot e ok SGRYEL
wehdatedthiditiordn sanescodaadi ﬁgq@mlmm|mm@¢m& thas@n
1008445 BUaBIEyEne faEt %&@t&%%@ ﬁ&@ﬁ%@ Gishtioning mmgaaagove

NPy o P spdae b S BOEE S 5L DS i BN

Wotin SéahMkGh 2dusvawgeanritabntioy €6, dhtamealoegir@gehm datkaga frem
aplig g, 2 SR IRY ISR SRRIGRENHNL RARURI RE AR

%&L%E?%? close%c?:%%ﬁggngtéehxt to a user. 3.1.1.1 Pop- Ugi%/lode [0082]In

m§ t}‘%de 340, according to one embodiment, between one and four

[iousy pf texhappeariogscraen 3, diffues, dtagdtbariéofongmpehiots afdtrnesand

AUSME K s t?ecergb%xt?oseg&it@afva closed-cantignitexds 0981A BopiLipin

Incomin ata is placed in Back Buffer 350B and
Bmplégé@odm%a SagtErive i serRrandioded the HohpletEa®%&for a
RRGISHACANG eseipsaiiignas Forradjoiedeptisplayedn indhislispddesraa
hash value enerated ort ext ng. di e € flip buffers”
comma Sen éﬁﬁsqs)utgat ?/Wten th ISI#% b %e%?c n?%{nla%%% %é%%d the text in
Back Buffer 3508 Isl ttaRepeHiediRsiEront Buffer 350A, which represents the

teukPeingdispiaypdvRiad50) Ay 3hiin {0034 Brﬁﬁﬂilﬂﬁnmbﬁt&reﬁﬁef@eafﬁlmly
ﬁ\;vow Il defined events th?lt han etthe1V|S|l?Je text 0 [%jg%a 0 the
87 ARG KGRI (L PORS TiBb e DR e e 2 A e
cmwﬂ@yﬁmﬁmﬁepﬁsﬁﬁéﬁemwﬁn the Front Buffer 350A, and (2)
@ﬁ!ﬂ\g the, displayaddexs a &@cﬁtﬁﬁgsa@e@ o%ﬁ@o&a&e@tagema&m@d BRSFH
p mode Is merelyamatt H?g track of th text co gg cl)géthe
300 OB B A RaTE B Tor SR

once a

fhigrtharanmznocanr acriesadérdispl w@m@mmawhammmth
@&%?4%@ 15 - RORBIR URGE RaNSRESHE Wil R YadnRfdaXthRiNgd. When

composed
the ¢ %1p 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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Back Buffer 350B. While monitoring Back Buffer 350B, Parser 312 continues
to update a hash value corresponding to the full value of any accumulated
text in Back Buffer 350B. Initially, the Back Buffer 350B is empty. While text is
being composed into each line, Parser 312 waits until a "cursor positioning"
comshanddsissypondnguesbe fokitibuting aymenandlabaltde indatitBplaae the

tOMEUIRRLAN IS BEW HerPRweri 00.IhE CWRRE RAFIIYRING BB ito cach

Parser 312 may determine that a line is complete and computes a hash value

PSSl aIYPIR 8D B8 S PL RESHIRF RF o P TBIART B58Med: fesisrand
Bask @irfferodbiihisofl hedidedthoepfronthaytdssaanacoatoaftipwblifite rBased on the

carpandsibiete latRas R %ﬁ%@t&&%ﬂ%ﬁﬁ@is gL fgat In

order to generate a single hash value e multi ines of text, a
SoreanAbRsis e far e paErading: all the lines of text appearing in Front

Badssl 350 vehhalby ket Brerfeashovalsicldsreleat s prEuthe BackiBofieed to
is fli the Front Buffer 350A.. T hjlg text.is.bei ompiled in
e BE A b o T M e B R R o
Sqeiinfaudinisdings abtsxibBrrEss e swmvials Aippeld boshroteaifdicandLiphe
hiash ofakiies lamaaehving d@reaﬁm@'e@ag@ge&@nmirﬁag%ﬁ&wémy%
sh yalue. 71According, to one embodiment, when Parser 31 nerates
O B i T ke sk W00
e éaltheddns Audtes 349 froMhmimihg eNrad id b9 camimiled W BddteBR0rmay
is}mgmﬁﬁ@ $imire:pd thewopitinadia aaniert %%Irﬁemle@&iyﬁﬂ@ &h{%ﬁﬁgirlming
t imedja,content stream, a_calendar clock time, time _since the last
e L R e e
iwrptined iagsthreiot shatathe Flemdetivetewtingiback to FIG. 3B, for example,

R 312 detaminesdbahlsauhmf fimne S04 hasheanirneditofmont
uffer 350A at Time = 1:00 and has a corresgl])é)ndln_g hash value of "3D59".

?ﬂf?fé SO oS SR ASIRA R Be dretianrdi craen- S A aEkt
iSiRolE Mo d b B4Zirhing MetipeMotiam 4R diwhic thistimare cfahemaitindiie
kegadeastadikeinans PRk SHaNSFad éﬁugiaf?e%ﬁ%&ién%e&'éa%, andiappears g

on the television as soon as'it is received. Once a "carriage return” comman
dogctmedimssinse belsihah wlusranibhe isansledraiodhe e donvifend that
paeges thiehtutbeniatietetia tortteathesinnitaldhetinmBracrusertheBursor

QRSB G RERIIG P Ao en D, SATICHE IR A eused to
indicate that a new line is being composecﬁ%ccor ing to ohe Brmbodimeant,
fB%tehayWeantimschApasdnonomEsepdes kashy e dFARRSKX thus
includes Text Lirse1 11, aviRitgitop meesning CC data 350C contains text that is
quently composed such as Text Lines 2-4. When T ine 2 is ready
T A R s el e AL P A 2 1
Sok-Up Mada a2 wiidbiisgreyessommenindizpiiyotinetst]ikamae syor dlinsisorsly

el fingseataexi AR N a0 HEAisRlaNRAciE iRl AR SHISEINERL HAMTERe o
when ng(e Lr'ﬁlecs IS rae%dg to he %}s}ﬁ:a%gtd, Tifd Line 1 would be deleted and
Text Lime 2 Wo i HRove B8 eE iy T €RUs M- roW TP AR B R Raa &

Akernativeihataayses thb evisbiiteestrmayolskefreptisinngaf foe hies@bcaptidning in
ellsbPH SR 0P RIIROGUHING,ranR G MROJINEN I HERIQ BENeIals hash

valuesin Roll-Up. . = |
11?&1cate t[ﬂat a nev&P 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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Mode, Parser 312 monitors the lines of text and listens for a carriage return
command. Once Parser 312 determines that such an event has occurred,
Parser 312 generates a hash value for the corresponding text. Thus, a hash
value is L%%enerated when a line of text is complete, and the closed captioning

PRI SmiNiTTeo dines @R L aley tinastiicbe visplabed: rfhngsithag nubeddinalifienés

ammse&mlﬁeeamaaﬁmuIaﬂyﬁmslira@méqr\%hl@% &ited dighlayad
the reen RoII U ﬁegsgggr{gt%s ?)%tj repoh]g%ha h value for each visible

IR BT PSPIRE20% ARG Yol brRay

I|ne fs'0n SEPBaKC T’O
éﬁ‘mb@‘ ﬁféWF,SFl’%ﬂfEép Bl@@mdbf@mmgittmmaﬂmg infridltifsnoadaplete when

t[ms}d is Aceahadte b Baga ey SXaaRle % G¥labdBech FMAMERGIRFESET
:1;1[ £ det %thatallne of text is complete when it detects a "carriage

CIAmenEOmoN helneoaiingter britasdsbe pReraes resrmgBaed to

urrf comm
ReedBrsfBéXdntpimiRatber Btk aatemnine s thatal)iparef B coresRaNgisg

tea e i etaqtingag eFQMmmand
sma*é’r*?é}:ﬁ@ﬁﬁ*? N i s SR SR TS

NSRS 60 &Ré‘?dc‘f‘agtéan%ﬁ oGRS o HseN Y Iviblges B that marks
Pz eOnf floliles 344 ippisithroterRapgld R ivndigi Adehaxeglpt that IhEnRcsITing

Q‘Igp%@ 3R @R éérgéri?%Ml grlg%w %3@%&8% 9 t bu Eh 1} \§a{ u%efgp each visible

contents of the front buffer (6 the I%y, a viewer can’see
e R HPRSAT EBATHSEed. In one embodlment in order to generate
ﬂﬂ@ﬁ}/alueﬁpﬂaﬁmfcalﬁwﬁitﬁguﬁwﬂ@&ﬁb’&ﬂlmlt W@Qﬁﬁ?@&h%@%ﬁ%ﬁ@ﬁ@a

et teabinforplelea s N Ealar i Vodeddd, 20e et ad ol sne 1

me
generating has s Includes accumulati nd’arhne Gf text

didirel, AAdShAlrisletret fh@tﬁl@@rﬁ%tésmmlﬁﬂmhﬂeﬂldﬁq@mmplete
tegengsataitiiediashvialwaiier tahibRinkhedinivsss: vislle surptiDiohide

stayt of another line, clearing of Ihe een, or,a "flip buffers”.command to
Eﬁ%lg n%\f/\?)t"élgl(l % Ikope(er %/I%?en%“iesz égﬁlgecfa BHiceTrRgndips to Text B1s
[ounpteadist dleisetiveth scrpessiretvsd ¢ wapdodirgiamondl bBiagdusethubsncehash
Raisair3i2zeneraiesthephash values associated with a video program, the

hash values are3o ;g EJnto '5 20 along with any additional data such as
the time and timé’offse Oré¥ch hash value. The cumulative data in
TR 320Ametbarglresdnipthashavahde satyier0e Matk géncPaiathyMdde\dge

th
%ﬁegﬁﬁ?ggdé @Idi%&gﬁga&%nqg& ggggﬂ;s%%ﬁ%ﬁ?tﬂﬁﬁa%%ﬁg%% ence.

LEBPAASH BHERHABHnaariate SaaRmws Aldbsdrant mg@mem@cﬂy fed to
dondisElay anwentaol sdathdoexpestoisbnnsoms aetio e erasaaniionof

8P AP REINNER values, Parser 312 waits until the first user-visible event oceurs
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 affer 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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[0094]Thus, referring back to FIG. 3B, Table 330 includes columns
representing hash sequences and metadata associated with the hash
sequences. According to one embodiment, the hash sequence 3D59, 2755,
AGE3, and 9Y95 includes metadata which describes an event EVENT 1.
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data after initiating a request for the hash value sequence data to Server
106A. Alternatively,: in what is knowrRas a "push” transaction, Server 106A
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



[0099]At step 404, DVR 102 receives a multimedia content stream for display
to a user. According to one embodiment, the multimedia content stream may
be received from Input Module 202A and represent multimedia content
currently being broadcast by Content Provider 106B. Alternatively, the
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Recognition State Machine 212 proceeds to the next node. If the earlier node
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appropriate action as described in further detail herein. [0104]Accordingly, at
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Content Provider 106B and store the content in Storage Device 214.
[0100] 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.
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[0105]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
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A&teré’]atlvﬂ ;rpn% Qo%gctg ﬁgfoyg dacactozf‘ldgjnagr Igglll%rembodlment 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.
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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. [0111]Therefore, assuming that a match occurred at the first node in
Index 501, State Machine 212 then waits for the next generated hash value
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as occurreéllg i another embodiment, State’ Machine 500 may determine

00 myshitete RasAfBAYERds ahardria iorme SFRBIBrE g sRayange has
WM meﬂagm fsaoaymﬁerbsbaﬂ&wmraedwffe Operare agia Mhetitas . SACCHiding

R ET T

Blﬂﬂg merﬁégpééﬁ\t@mm&g@ -generated by Parser 312 in FIG. 3B.
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hash tab e Is a data structure made
“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
a match, 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.

[0110] 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
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up of an array (or table where the data to be searched is stored) and a
mapping function. A hash table is commonly used in search algorithms and is
a data structure that is well known in the art. [0116]Further, in another
embodiment, DVR 200 contains a plurality of state machines. By having more
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match hash values with hash value sequence data. A hash table is a data structure made
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synchronizing actions and events to in-band data is shown according to one
embodiment. Table 606 represents hash value sequence data while Table
608 represents metadata associated with the particular hash sequence. hi
this particular example, Table 606 holds the hash sequence of 3D59, 2755,
A BBaraneh YGaa6ie Wetkamélitinsapndiiine pifsetdpinas iangack foaston.
value, Asdescribed aboyve, this infprmatian is receivedlr %%@’%5&9%1?”
any other source, and’is Tocatéd on DYR In the foun of Pattern
Reewy it Btate Machines 212. Content 600 represents a multimedia
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Content Stream 600, using a parsing module, the DVR generates hash value
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vaRies S dirieat patierpratérrhiant 48R 606. According to one embodiment,
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by co ring not.only the actual hash yalues but ti ts for
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EVENT 1 takes pl t time :1Q. ini t locai lid
S ISR LB ol AT B LR R A A B L o BBre.
thetchiedant YodatlergofidhtialidbthdkEvansh valussdidefiladitg e dilbiladibepeh
icamodhe ueREREIQsacANdsn he VR 1R candmmediately display the

icon for eight seconds since jt knows that it has already passed the start of
the EVENT 1 By tvoN8eBRawneha GisgtamemyBfayed is a recording or

the user is playing a live broadcast but his playback location is lagging behind

thgy AUl rRadieastRnR YR A0RcapasAnAReR IS LG Fur R Alayback

location and calculate hash values ahead of the current playback location.
TRAEABISSHD EhAROTD 0ty prduionize R Ra M atia sitratisieanty RrtioHar
assarimadwific ancedeatitd adRatmw the ke hfies ibspaatint: TaiNe 603e N bY bR
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tSThote eV&Ente %ﬁ? mManner Eggﬁ%stanc%g,’&%g [ ngoo Gne embodiment,
DraRuetonsangd szapiserinftethabionis Prathenn e adasasd 2R muvritgy EVIEINT 2. In
apethssRMedinent, 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 uggd 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, 2755,




[0125]Although the above process has been described in relation to DVR
102, the method may be performed by any other device capable of
performing such steps, such as DVR 104, PC 101A or Portable Device 101B.
3.2Enhanced Television Signaling Data [0126]Another type of in-band data
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. Thus; according to one embodiment a multimedia device may
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and timing information. Because ETV applicatjons are alread nchronized
S G AR PR PSR R PR RSy LR AFPOR b o
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ARAHER NRREHEAP AL AL HAGENG M MEdIB RS REAPBIRESand both

pattern, the multimedia device may take acfions similar to those described

SBSRcrs fBUp A SRS AR S hE i a Ryt 1 ¢ X ARIg tHidRr 604
datardHALAR BROROH AU Rmedi N it Stvd in\oH Nide €t 5graiv | MbiDe

'\gﬂéa{g%r;]{' m'ic%'g% B EMEN S &b o36! =g SIARAEMYHMetid FTA Rrates 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.

[0121]  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.



[0129]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.
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' inter i Y, X-seconds of t rogram before skipping.to
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vadsionihin theraytamsdiasoniay sarraidt VRO 2onrehefprmstrmfagdity react to
classBiaiesiisigl et dNteRShraYe, Rte:rdtka3lMMe B MR AAE 102 may
nstructe re:arrange. segments of a. muyltl program or of an entire
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uahedized viewesawilbacihe 8Rle iayviavsine Mmuiimedia conient RiRAMm

le{';\rlc}/. However, far, authorized yiewers, the DVR arranges the segments in
§%S mct event
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L%istribute custom ulfimedia programs to their friends and othér D
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Seynranttheetrdeved from different multimedia content streams, or segments
foasiave PRALRIGHOHYR S0/ FeL oM N8 BVIRAS'PIA4% daYiae, 0dadlsing
the method for recognizing and synchronizing a computer system 1o in-
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. After 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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band data as described above, the DVR can easily perform these functions.
[0135]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

signaldodhe. RV WbichioiesRests ihe sianakas desrESalgstione TheDVR
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stilectsdiencesiragnds atiodinattbretins Ube tidepged saden aammeniYinae
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the DVR to display a dro

| p-down_menu far the user. The drop down
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ot

er action that may be performed in relation to a video program.
(9128 AccArgriging éhenesiBeriifmsnt, Svh s prd et ey rdRvissimrkge 8
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SO S HE R el sy s BRI SRt
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 multimedia content stream. Therefore, a multimedia

device can interpret ETV signaling data to determine that (a) an ETV event is occurring
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[0139]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
sad(enbet datd 0Vesden segymbnin7d. witteahasticuhitgosbauernegrdatbof dire
igﬁig@lt)gog}gngash value, time of the hash value, and a time offset for each
hash value, According to one embodiment, the time offset indicates the
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action is required just prior to the actual playback of location 704 and perform
the appropriate action, such as the display of an icon. The metadata may
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the icoyshoricibediyreygentpd 41]Further, the user may also select a
second location 706, representing the end of a desired portion of a video

segment which occurs at time :20. According to one embodiment, the DVR
parses4iie CUstatlelechetvoédntimedibP ot Gegereatates three hash

values "Z1B1, E5Y5, and A2R2", and records the time that each hash value
wasaeneg‘lgced. Hence, in this particular example hash value "Z1B1" occurs
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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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[0144]The DVR can recognize video segments relative to any multimedia
content stream by using the timestamps in the hash value sequence data.
Hence, even if a video program were broadcast or played back at two
different times in different locations, the same video segments could be
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02 can remove the in-band data from the multimedia content stream.
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remevedafasexapplthalfeihf 1 can transfer the multimedia content stream to
Portable Device 101B. Because tags have been placed into the multimedia
content stream and the closed captioning stream has been removed,
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the tags within the multimedia content stream are automatically processed in

S onization with multimedia.content stream while the multimedia
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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



10149]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
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ME G ANESNM Soledt3kRigure 8 is a block diagram that illustrates a computer

ﬂ{f‘}.@fh 80Rg"ﬁﬁe%1¥¥ %@ 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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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
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more sequences of one or more instructions to processor 804 for execution.
For example, the instructions may initially be carried on a magnetic disk of a
remote computer. The remote computer can load the instructions into its
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CLAIMS What is claimed is: 1. A method for creating and viewing
customized multimedia streams, comprising: receiving a first content stream
at a first device, wherein the first content stream contains in-band data;
displaying the first content stream to a user; receiving input from the user

ﬁ?lqra]qing ANg Ok ANehada6at ens WilbindthalistcRniantstceai uongspisplay
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The original in-band data is located in the data portion of the multimedia content stream.
When a tag is generated, the tag is inserted into the data portion of the multimedia stream.
Further, once the in-band data has been removed, for example, PC 101 can transfer the
multimedia content stream to Portable Device 101B. Because tags have been placed into
the multimedia content stream and the closed captioning stream has been removed,
Portable Device 101B does not need to display closed caption data. Instead, the tags
within the multimedia content stream are automatically processed in synchronization with
the multimedia content stream while the multimedia content stream is being displayed to
auser. Further details about generating and inserting tags into multimedia content stream
is set forth in U.S. Application No. 09/665,921 entitled “Closed Caption Tagging
System”, owned by the Applicant and fully incorporated by reference herein.

[0148] In another embodiment, 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.

[0149] 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.

[0150] 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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generated from the in-band data preceding the location within the first content
stream; identifying metadata associated with the location; and storing the
pattern and the metadata as event identification data on a storage device at
the first device, the event identification data comprising patterns and
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identification data to a server,
interesting locations is then provided to Portable Device 101B, which can use the list to

identify the locations within the video program.

4.4 Sharing Event Identification Data for Multimedia Content

[0151] As noted above, DVR users may transfer event identification data from their
DVR to other DVRs. This can be accomplished via direct transfer across a network or
Internet to another DVR. Once a DVR receives event identification data, the DVR user
may be notified that a customized program index has been received and also notified
which program it relates to. The user may then choose to play the program using the
index.

[0152] Further, a DVR service can act as a distribution point for event identification
data. Event identification data associated with a program may be uploaded to Server
106A from the DVR. When Server 106 A 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 MPLEMENTATION MECHANISMS

[0153] 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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wherein the server distributes the event identification data to other devices. 8.
The method of Claim 1, wherein the storage device is a hard disk. 9. The
method of Claim 1, wherein the storage device is any type of removable
storage media. 10. The method of Claim 1, wherein the storage device is
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controlling cursor movement on display 812. This input device typically has two degrees
of freedom in 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.

[0155] The invention is related to the use of computer system 800 for implementing
the techniques described herein. According to one embodiment of the invention, those
techniques are performed by computer system 800 in response to processor 804 executing
one or more sequences of one or more instructions contained in main menflory 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.
[0156] 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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14. The method of Claim 13, further comprising the step of: in response to
identifying the location, displaying an indication that the location is identified
within the second content stream to a user while playing the second content
stream to a user. 15. The method of Claim 13, wherein the in-band data is
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Glalik2 o HHNELERAMBARING Y infra-red detector can receive the data carried in the
infra-red signal and appropriate circuitry can place the data on bus 802. Bus 802 carries
the data to main memory 806, from which processor 804 retrieves and executes the
instructions. The instructions received by main memory 806 may optionally be stored on
storage device 810 either before or after execution by processor 804.

[0159] 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.

[0160] 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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creating, at the second device, a customized multimedia content stream
containing any combination of segments stored on the storage device; and
displaying the customized content stream to a user. 23. The method of Claim
1, wherein the first content stream is a television broadcast stream. 24. An

@E@@éﬁﬁ@é@{c ?ﬁ&lf@%a‘lﬁﬁﬂ%ﬁy%ﬁﬁmﬁa{?tﬁémgd'ﬂ;@@f&ﬁét?lﬁshrough the
com odule for receivin n at a first.device

Ygéoék‘% %8?!1“8%7&&“?5 ih- %élﬁ%‘%%{ ﬁwoélbtﬂfgurcoaﬁl?élcelwng
mwnfadmﬁh@ dikislayaof/tthe fiigtat date tit stdcfiomtoothputsseyitaicd@hgra location
wiihipihe sk ConiemsRA AR SRS Selesied: a module fo

|dent|fy|ng a pattern of in-band data preceding the location W|th|n the first

Gt st@é?ﬁ“%h%ﬁ‘?’tﬁ%oﬁaﬁé?ﬂ AipRRSS and Sesstvtao s pfiR g IRSp e
badh thatugh themetatekl(fipmttheknitiasd datbcpneoedicugithentechtioA 1Withirthe

iﬁ%ﬁhre? %9&&9@ SUSAPs Mo LA NI EIad fiP-ASsRRAHRsh MiLha

location; a module for storing the pattern and the associated metadata as
yarehdalfneiiich SRE2on raBrarRrE 8 cand camntEIcH R MR Lt
[deazmcatmmeda&almmmesm matéeéastahbiymﬁmmaﬁm mors fbéﬂilveﬁl,&nd/or

s?ﬁ e 1 ét/{%ﬁh#} gg\@ ?1%“& U&g{lne é%rlgeef&q r%yecﬁ)t O%I ﬁglalm

ata IS C captlon ata e apparatus 0
IBNRTCFRIRPIER TS %P%aiﬁéﬁbaiﬂ%mtmaq%ma&feamﬁﬁﬁ@rtﬁewwe
seryagncelafthasdiogalug spseim i lasbelioaphin Oifitsinvention have been

described with reference to numerous specific details that may vary from implementation
to implementation. Thus, the sole and exclusive indicator of what is the invention, and is
intended by the Applicant to be the invention, is the set of claims that issue from this
application, in the specific form in which such claims issue, including any subsequent
correction. Any definitions expressly set forth herein for terms contained 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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27. The apparatus of Claim 24, wherein the in-band data is Enhanced
Television (ETV) signaling data. 28. The apparatus of Claim 24, further
comprising: a module for sending the event identification data to a second
device that is able to play a content stream. 29. The apparatus of Claim 28,
wherein the user specifies the secérid"dMize. 30. The apparatus of Claim
24, further comprising: a module for sending the event identification data to a
server; and wherein the server distributes the event identification data to
ot AATeds The apparatus of Claim 24, wherein the storage device is
a hard disk. 32. The apparatus of Claim 24, wherein the storage device is

type of r S?/ im 24,
wrr?(/-:'reln e%ﬂ |;(?51\fg%eP eV|c IS %ﬁ” %%tocr)Tr]{ve? ilie or VO atsie storage

mEANNFiS Y. The apparatus of Clalm 24, wherein the user specifies an action

associatpd iiREATRSRIREHR dIeSAUPA RAGWNEI GiRdRM adinRasrRsiated

with each selected location is saved as metadata in the event identification
data. 35. The SHFPARULIRLHANSL4F herein metadata associated with a

pattern dessieyieg aetfnasctﬂahngrtaammmjsmore locations. 36. The

apparatus of Claim gﬂfrg%tt er comprising: a module ca%%%'\\/v'ﬂl%h%gfirst

second égcva(\:/én%n event |cPen¥sfe(r:a Sh data one ormorefo

content stream;

during display of the first content stream to the user, receiving input indicating
alocation within the first content stream that the user has selected;

identifying a pattern of in-band data preceding the location within the first
content stream;

wherein the pattern comprises a sequence of a plurality of hash values
generated from the in-band data preceding the location within the first
content stream;

identifying metadata associated with the location; and

storing the pattern and the metadata as event identification data on a storage
device at the first device, the event identification data comprising
patterns and metadata for more than one location within at least one

content stream.
2. The method of Claim 1, wherein the in-band data is closed-caption data.

3. The method of Claim 2, wherein identifying a pattern of in-band dataincludes
computing the sequence of hash values from the closed caption data.

4, The method of Claim 1, wherein the in-band data is Enhanced Television
(ETV) signaling data.

5. The method of Claim 1, further comprising:



a module for receiving a second content stream at the second device, the
second content stream containing at least a portion of the in-band data
contained in the first content stream; a module for processing, at the second
device, the in-band data of the second content stream; a module for
determirfeRfithciinetaeensi depiiaairo tetatiraisaendlcedi ef i isablai@ Btant
StieAmMgiehss a particular pattern among a plurality of patterns, wherein
the event identification data associates the particular pattern with a location in
the second content stream; and a module for identifying the location within
the. secombecnettentdtaiam.s 3vhd e thepseatpeciids hnsssondutéhies.
comprising: in response to identifying the location, a module for
displaying an indication that the location is identified within the second
cohtent StheangthocoliSaa wHiléupibgicgmhBssatond content stream to the user.
38. The aRparatiefiddrimanvbririn thr ip-hand data is closed-caption

data, wherein the determining module calculates hash values from the closed
captidfEEtA WA < S ES iR RYENL  JsatE FAtienrdiaia oe: dMiEsSh

values. 39. The apparatus of Claim 36, wherein a user is able to skip to an

idgntified_|ocation ?iil()!ﬁ laying, the second content stream. . 40, The
i bara B S I R P S TR eI R s
segment of the second content stream upon reaching an identified location

Wien plasipoHcoaef e RANIERL SRATMIN B8N ice s ol B SPHFEHIT Ble

Claim 36, wherein metadata associated with the identified location instructs
th&¥@esA¥davice to skip a segment of the second content stream. 42. The
apparatus of Claim 36, wherein metadata associated with the identified

loggtion insliicls Ihe-eegand (AU RISRIAS! MRBITIR eSS She
and/or volatile storage medium.

11.  Themethod of Claim 1, wherein the user specifies an action associated with
each selected location, and wherein the action associated with each selected |ocation

is saved as metadatain the event identification data.

12. Themethod of Claim 11, wherein metadata associated with a pattern describes

actions relating to one or more locations.

13.  Themethod of Claim 1, further comprising:

receiving, at a second device, the event identification date;

receiving a second content stream at the second device, the second content
stream containing at least a portion of the in-band data contained in the
first content stream;

processing, at the second device, the in-band data of the second content
stream;

determining that at least a portion of the in-band data of the second content

stream matches a particular pattern among a plurality of patterns,
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43. The apparatus of Claim 42, further comprising: a module for creating, at
the second device, a customized multimedia content stream containing the
two or more re-ordered segments; and a module for displaying the

customized content stream to a user. 44. The apparatus of Claim 36,
wherein metadeRegis e guedtvdentitiealtnsyifia asrockirsha saitictd aheaedond

device to store GRS NLEARER FRAELRBEPEShR TR Gpatent stream on a
storage device at the second device, and wherein the storage device

contains' 6% ¥ A dre | QRO WU B SRESSNERE Y E M bre different content

streams. 45. The apparatus of Claim 44, further comprising: a module for

creating -at th Vi mize ltimedia content stream
co‘in%l'ainir?g% eanm;§t 5§‘r§n {;rgé%%]n%ﬁE%@r?é%@%%%é&ﬁén&tnﬁe@torage device; and a

module oM eERpNs g demi blrache et sl ayieaan todcaisen thabthehe
apparatus of Clginyi&diMneraiad s firstirapient Shaem B atelswaenwhile

broadcast stream. 47. A computer-readable medium carrying one or more
sequences of iR NLBRSTR G AMAY SHAVEANGEEustomized multimedia

streams, which instructions, when executed by one or more processors,

cayse the one or rocessqrs to carry out the steps of: receiving. a first
cobiont e e o A e R B S B e R,
invwaeid nitadelannigi agspecatutricskashomtees fsomdne cosae eaptipnrddesvnt)

InyHIRAICALpSH IS iRRYiiRdBe-fish RARIeRhatFARIMdbat the user has

selected; identifying a pattern of in-band data preceding the location within
the first
16.  Themethod of Claim 13, wherein auser is able to skip to an identified

location while playing the second content stream.

17.  Themethod of Claim 13, wherein the second device automatically skips a
segment of the second content stream upon reaching an identified location when

playing the second content stream to a user.

18. The method of Claim 13, wherein metadata associated with the identified

location instructs the second device to skip a segment of the second content stream.

19.  Themethod of Claim 13, wherein metadata associated with the identified
location instructs the second device to reorder two or more segments of the second

content stream.

20.  Themethod of Claim 19, further comprising:
creating, at the second device, a customized multimedia content stream
containing the two or more re-ordered segments; and

displaying the customized content stream to a user.

21. The method of Claim 13, wherein metadata associated with the identified

location instructs the second device to store one or more segments of the second
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content stream; wherein the pattern comprises a sequence of a plurality of
hash values generated from the in-band data preceding the location within
the first content stream; identifying metadata associated with the location;

and storing the pattern and the metadata as event identification data on a
StEPALRBLEIERIB @t #ROTAGE deviiect the sepend dewivefisadivheiaiatoe fpagmg

PAHESTES BRAIMSIACISAPE BB HRBPRAIOGBHIChEENRLA iRfsTeRNGSeRfent

stream. 48. The computer-readable medium of Claim 47, wherein the
inY5ATYata is closed-caption data. 49. The computer-readable medium of
Claim 48, wherein identifying a pattern of in-band data includes computing

the.sequenc h I fr. he cl aption data. 50. The
co(irnfputﬁr}%ﬁ](%%ggrﬂgd%ﬁrﬁﬁﬁ@%%n%ﬁ%ﬁ%% 2in the in-band data is
Enhancediefigleyiite SeCPig deyivelingustami zasi nikisnediapritient sisehible

medium of Claiggff n.ﬁ&ﬁ'&i@f&%ﬁﬁﬁ&?ﬂd&%ﬁh@%ﬁ%& on thﬁ%inliﬁg dBGce

event identification data to a second device that is able to play a content
stream. 52. Th@%omputer-readable medium of Claim 51, wherein the user

specifiesithstyhapme clewnezed 3orftbet cosaputesteadable medium of Claim
47, further comprising instructions for: sending the event identification data to

a server; and wherein the server distributes the event identification to other
de2dces. The method of Claim 1, wherein the first content stream is atelevision

broadcast stream.

24.  Anapparatus for creating and viewing customized multimedia streams,
comprising:
amodule for receiving afirst content stream at afirst device, wherein the first
content stream contains in-band data;
amodule for receiving input during display of the first content stream to the
user indicating alocation within the first content stream that the user
has selected;
amodule for identifying a pattern of in-band data preceding the location
within the first content stream;
wherein the pattern comprises a sequence of aplurality of hash values
generated from the in-band data preceding the location within the first
content stream;
amodule for identifying metadata associated with the location;
amodule for storing the pattern and the associated metadata as event
identification data on a storage device at the first device, the event
identification data comprising patterns and metadata for more than one

location within at least one content stream.

25.  Theapparatus of Claim 24, wherein the in-band data is closed-caption data.



54. The computer-readable medium of Claim 47, wherein the storage device
is a hard disk. 55. The computer-readable medium of Claim 47, wherein the
storage device is any type of removable storage media. 56. The
computer-readable medium of Claim 47, wherein the storage device is any
tyB6- of nbie PORAELS AUGR VAt eRIPdgenttividiampatiernphin-band data
COmyes dsARkaRlG tmeslivtiened Glalah 44 ued esRinHba dses tanRsifigman action
associated with each selected location, and wherein the action associated
with each selected location is saved as metadata in the event identification
data 58 Thbepparapssfrdiead 24| evheed e oh-Giaialda | SEmbEated T adiaion

assogiat ith ttern describes actions relating to one or more locations.
Sﬁwﬁ ggrﬁﬁh@rﬁ%adable medium of Claim 47, further comprising

instructions for: receiving, at a second device, the event identification data;

resgivingraesepaRELS R el be A RblisssroRY device, the second content

stream containing at least a portion of the in-band data contained in the first
contehi SIS SRICEONREVENTHEPSRILERIPYEIRE ATENP 4RE G4batds thie t©
sqslend amangsisaam; determining that at least a portion of the in-band data
of the second content stream matches a particular pattern among a plurality
of patterns, wherein the event identification data associates the particular
padfern wikle aprataitio nficlghen 28cohe goithensetaparifi estoeisrmiitlsieyicae
location within the second content stream. 60. The computer-readable
medium of Claim 59, further comprising instructions for, in response to

id&Rtifying BN, didBiAtny i faRRLSA%hat the location is identified

withirathedsestondepanig tHestven ot vatsnaile psangrtmsecond content

stream, 10 (e, USEr. o distributes the event identification data to other devices.

31.  Theapparatus of Claim 24, wherein the storage device is a hard disk.

32.  Theapparatus of Claim 24, wherein the storage deviceis any type of
removable storage media.

33.  Theapparatus of Claim 24, wherein the storage deviceis any type of non-

volatile and/or volatile storage medium.

34.  Theapparatus of Claim 24, wherein the user specifies an action associated
with each selected location, and wherein the action associated with each selected

location is saved as metadatain the event identification data.

35.  Theapparatus of Claim 34, wherein metadata associated with a pattern

describes actions relating to one or more locations.

36.  The apparatus of Claim 34, further comprising:

amodule for receiving, at a second device, the event identification data;



61. The computer-readable medium of Claim 59, wherein the in-band data is
closed-caption data, wherein the determining step calculates hash values
from the closed caption data, and wherein the particular pattern is a
sequence of hash values. 62. The computer-readable medium of Claim 59,
wherein amedyl & eilecety Kigi g fecand gemiafledr Roasidhesauenp kgHies, the

second contentglsRadbntest JidsntEsRRINRIGTRIERPIBIREHNAE (AlBERta

wherein the second device automatically skips a segment of the second
content stream APGHFE LR HIRE SHeREAHRI§38 e ation when playing the second
content sirasdulédan piseessig, dihkecpoopd dvieRdaie vaatidam «fthdasrobd,
wherein metadgéﬁtgﬁss?r iated with the identified location instructs the second

device to skip a segment of the second content stream. 65. The
compute-maskiteier Aeteruin og Oibahl S8t apritein ohdeiisbandsitzritthe with

the identified logationdHSEMCISINE rﬁ&%ﬁ%‘i}%ﬂiﬂ%@l@ﬁ%‘i‘% A0 Ry of
segments of the second content stream. 66. The computer-readable medium
of Claim 65, fuRFIE & MPFISIAGHEYRILIRGY HSR endain gt ftes daaagcular
device, a custopaized vinthltinvediarconierdestiabcontentaising &he two or more
re-ordered s%gpg%r}t% aﬁp disma ing.the CH1StO ized cgntepetn §tream to a

user. 67 The compu er-réadable medium oWélaeiSrr?CgB, \?v(f?erelr?t hetadata

associated with the identified location instructs the second device to store

ongy or Mgie SRARGEE efihe Keeqatcanipnssigeam on a storage device at

the second device, and wherein the storage device contains one or more
extractedSERASHOHEN BRI Pelere QreraRtids e avinadn 8l cpiign
camptieloeadakedatiticnvithiG e s&@onfLathencarearsing uss et syiog
cr atisré%(b r% (t,greft e'sqe[%%nd dev,[iﬁ:eet,J a/ customized multimedia content stream

ream 10 : :
containing any combination of segments stored on the storage device; and

displaying the customized content stream to a user.
38.  Theapparatus of Claim 36, wherein the in-band data is closed-caption data,

wherein the determining module cal cul ates hash values from the closed caption data,

and wherein the particular pattern is a sequence of hash values.

39.  Theapparatus of Claim 36, wherein auser is able to skip to an identified

location while playing the second content stream.

40.  The apparatus of Claim 36, wherein the second device automatically skips a
segment of the second content stream upon reaching an identified location when

playing the second content stream to a user.

41.  Theapparatus of Claim 36, wherein metadata associated with the identified

location instructs the second device to skip a segment of the second content stream.
42.  The apparatus of Claim 36, wherein metadata associated with the identified

location instructs the second device to reorder two or more segments of the second

content stream.
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69. The computer-readable medium of Claim 47, wherein the first content
stream is a television broadcast stream. 70. A method for creating and
viewing customized multimedia streams, comprising: reading a first content
stream from a removable storage medium at a first device, wherein the first
cofitent Stheappaeivaeh$labAZdf HEhe ePsRIEFInG the first content stream to a

user; dudigheipe iRy QbR B HEOHRMLIEGRE) ARURBHSEH HRARNARG HoRteht

indicating a location within the first content stream that the user has selected,;
identifying a pattEATSPMAARY 1S RY P S (1 AeESs68m N Athe first
content sirasdulefbrefigplairgnbttensaairgl isetent seqaancea e plurality of
hash values generated from the in-band data preceding the location within
the first content stream; identifying metadata associated with the location;

arf storingetp@altie it SHINRS rmdrieiataeisdelrrssogetaiivihidhedeeatdiech
stpsagRrndreRI Rl HRVICE it RYEHE iHarificaliondaipresasiting

patterns and metadata for more than one location within at least one content

StRORHAN StiearhnA SPBREIe kR Al 6 SREreiRvRe buRaAathestorage
cloeideapitisinsdmtaor more extracted segments from one or more different content

streams.

45.  The apparatus of Claim 44, further comprising:
amodule for creating, at the second device, a customized multimedia content
stream containing any combination of segments stored on the storage
device; and

amodule for displaying the customized content stream to a user.

46.  The apparatus of Claim 24, wherein the first content stream is atelevision
broadcast stream.

47. A computer-readable medium carrying one or more sequences of instructions
for creating and viewing customized multimedia streams, which instructions, when
executed by one or more processors, cause the one or more processors to carry out the
steps of:
receiving afirst content stream at afirst device, wherein the first content
stream contains in-band data;
during display of the first content stream to the user, receiving input indicating
alocation within the first content stream that the user has selected;
identifying a pattern of in-band data preceding the location within the first
content stream;
wherein the pattern comprises a sequence of a plurality of hash values
generated from the in-band data preceding the location within the first
content stream,;

identifying metadata associated with the location; and
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72. The method of Claim 71, wherein identifying a pattern of in-band data
includes computing the sequence of hash values from the closed caption
data. 73. The method of Claim 70, wherein the in-band data is Enhanced
Television (ETV) signaling data. 74. The method of Claim 70, further
comprisifigfing thespaifierg &ne besngtpsleiaaReveoh dRit isttos cleren dsletatat
is able to play a&aHerieiRafed s the sheitiae-Rficlaim ddfa Wheredmihe

user specifies the second device. 76. The method of Claim 70, further
comprising: se AT ERELTEHCRR MR INARA& PPl ML A \GREASE: the
server distributesntbe stvesnt.identification data to other devices. 77. The
method of Claim 70, wherein the storage device is a hard disk. 78. The
method of Claim 70, wherein the storage device is any type of removable
stéfage MmerammgerfieedaitemolioMCIaPaT AW hdieriniie stdvarfbdd@iiee is
anyJdypecsiipryglatile and/or volatile storage medium. 80. The method of
Claim 70, wherein the user specifies an action associated with each selected
location, and wherein the action associated with each selected location is
saagkd as meaiardpiieci dassiseenddidentfichai onudakierein identifying a pattern of

in-band data includes computing the sequence of hash values from the closed caption
data

50.  The computer-readable medium of Claim 47, wherein the in-band datais
Enhanced Television (ETV) signaling data.

51.  The computer-readable medium of Claim 47, further comprising instructions
for:
sending the event identification datato a second devicethat is ableto play a

content stream.

52.  The computer-readable medium of Claim 51, wherein the user specifies the

second device.

53.  The computer-readable medium of Claim 47, further comprising instructions
for:
sending the event identification datato a server; and

wherein the server distributes the event identification to other devices.

54.  The computer-readable medium of Claim 47, wherein the storage deviceisa
hard disk.

55.  The computer-readable medium of Claim 47, wherein the storage deviceis

any type of removable storage media.

-47 -



81. The method of Claim 80, wherein metadata associated with a pattern
describes actions relating to one or more locations. 82. The method of Claim
70, further comprising: receiving, at a second device, the event identification
data; reading a second content stream from a removable storage medium at

th86secohtiederipetertieasiebleitedb et taEadT congeaitp stowae davissiton of
theippanet Haka GRATRIARSIR JBRMiEkSRRERbAtRAM; processing, at the

second device, the in-band data of the second content stream; determining
that at least a portion of the in-band data of the second content stream

mamhesm@abﬁtpmi@r reatidsie oo of @Laialiay ofvpatier tig; wstreyaisi fibeaavent
id |f APS I8 lar rn ti th
se%:rc})n conten %SaWe%ar%a% Er%s eaent’%yﬁ{ﬂl %t{h%en ocalli oe'nr\{\\/{yli a%“%gssf%)con c%cfgt]ent
stesanteBSiathioeaEan deisafed g maalafarththecyamb Hlsihidf igat cii@ptarf: in

response to identifying the location, displaying an indication that the Iocation
is identified within the second content stream to a user while playing the

seddnd dIIRERTRYELSFRAHsRIF MRS 81 CHaa A etHRsEst 855RHEn the

invoiaind statansielosesh-aaftisndiaing wheeson tiueedetationiging step calculates
hash values from the closed caption data, and wherein the particular pattern
is a sequence of hash values. 85. The method of Claim 82, wherein a user is

alfie.to skije rompuigenemietl covatiomwhlaimedintyther sopuits oo msiitcitoeam.
for:

receiving, at a second device, the event identification data;

receiving a second content stream at the second device, the second content
stream containing at least a portion of the in-band data contained in the
first content stream;

processing, at the second device, the in-band data of the second content
stream;

determining that at least a portion of the in-band data of the second content
stream matches a particular pattern among a plurality of patterns,
wherein the event identification data associates the particular pattern
with alocation in the second content stream; and

identifying the location within the second content stream.

60.  The computer-readable medium of Claim 59, further comprising instructions
for, in response to identifying the location, displaying an indication that the location is
identified within the second content stream to a user while playing the second content
stream to the user.

61.  The computer-readable medium of Claim 59, wherein the in-band datais
closed-caption data, wherein the determining step cal culates hash values from the
closed caption data, and wherein the particular pattern is a sequence of hash values.



86. The method of Claim 82, wherein the second device automatically skips a
segment of the second content stream upon reaching an identified location
when playing the second content stream to a user. 87. The method of Claim
82, wherein metadata associated with the identified location instructs the

se@bnd déwcenpuiRipeacibihTeasl W BicC5aE0RRI WORAE s FeRImEDBZO PHe O
MeHBehi btk WA BIB MG iRE BRI 44, the identified location

instructs the second device to reorder two or more segments of the second
content stream. 89. The method of Claim 88, further comprising: creating, at
theé3secombedeuipatea readibiaimed umLdl Ditiasso niemtist teeusscond evikkg the

two or re re-ordered ments; and displayi he customi ntent
S S D Ry e R A B0
wittietiiél eddpeHien waeripayimet e seaprd senentistiesit tota Uskre one or more

segments of the second content stream on a storage device at the second
device, and wherein the storage device contains one or more extracted

seffments e SRIMBHIEERIBRLE SRR CESIRER O WaFHRN Hetoqla e detor
Claith 9,i flertifésdionap osimgtrateatia gehthdodesanskifeyegnrrt s iheszashd

multimedsi[a content stream containing any combination of segments stored on
con%ent AT e : ) .
thé storage device; and displaying the customized content stream to a user.

92. The method of Claim 70, wherein the first content stream is a television

brgadcastglesalitePSeAtRPRBARINOIA SHSEH/RRE ViR HE S 4Siamiead

multimedia streams, comprising: a module for reading a first content stream
froMfatheddsUkbed eriRe nREdR e Berend dREGR I TRMEREM B M¥Econtent
stregmeogiiains ssedrrrsbiitatiastream.

66.  The computer-readable medium of Claim 65, further comprising instructions
for:
creating, at the second device, a customized multimedia content stream
containing the two or more re-ordered segments; and

displaying the customized content stream to a user.

67.  The computer-readable medium of Claim 59, wherein metadata associated
with the identified location instructs the second device to store one or more segments
of the second content stream on a storage device at the second device, and wherein the
storage device contains one or more extracted segments from one or more different

content streams.

68.  The computer-readable medium of Claim 67, further comprising instructions
for:
creating, at the second device, a customized multimedia content stream
containing any combination of segments stored on the storage device;
and

displaying the customized content stream to a user.
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a module for receiving input during display of the first content stream to the
user indicating a location within the first content stream that the user has
selected; a module for identifying a pattern of in-band data preceding the
location within the first content stream; wherein the pattern comprises a

seffliencehsfcarphukalitgasipiblashediiied GéamerAtew eserhe insbeemienkstieam

Precediag dm Insaiien Wikin the first content stream; a module for identifying
metadata associated with the location; a module for storing the pattern and

associated metadata as event identification data on a storage device at the
firgodevigemtiisoe Vendrihe ntj iodtidandiad ausmonbresi ngupiatkelinstesachsn etadata

forccr)pn rr?gtrq In one location within at least one content stream. 94. The

apparatus of Claim 93, wherein the in-band data is closed-caption data. 95.
The app&edng efiClxiantedt siyearHirei ereforgoke ionaaeragdnibaha firsta

includes compipgdRGrRagH BRA% QIcBARN uRs dEAM A/ HasedEaPtion

data. 96. The apparatus of Claim 93, wherein the in-band data is Enhanced
Televisidh AP LNGIHfHEPOLS SEPATRE Hbaratus of Claim 93, further
comprisicigri ng @lispeyie tfeyfrendingriferexais ideosdicastaividgtiagat aneedng
conce et = SDELAMATASN SR EAEIMRAL °T
further cisiepiiging a pattern of in-band data preceding the location within the first
content stream;
wherein the pattern comprises a sequence of aplurality of hash values
generated from the in-band data preceding the location within the first
content stream;
identifying metadata associated with the location; and
storing the pattern and the metadata as event identification data on a storage
device at the first device, the event identification data comprising
patterns and metadata for more than one location within at least one

content stream.
71.  Themethod of Claim 70, wherein the in-band data is closed-caption data.

72.  The method of Claim 71, wherein identifying a pattern of in-band data

includes computing the sequence of hash values from the closed caption data.

73. The method of Claim 70, wherein the in-band datais Enhanced Television
(ETV) signaling data.

74.  The method of Claim 70, further comprising:
sending the event identification data to a second device that is able to play a

content stream.

75.  The method of Claim 74, wherein the user specifies the second device.
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a module for sending the event identification data to a server; and wherein
the server distributes the event identification data to other devices. 100. The
apparatus of Claim 93, wherein the storage device is a hard disk. 101. The
apparatus of Claim 93, wherein the storage device is any type of removable
storage media. 102. The apparatus of Claim 93, wherein the storage device

is 281y tyRRahanpyekatis AnduaRtisRinsRge medium. 103. The _
apparatus of Claim 93, wherein the user specifies an action associated with

each SORPEHSHERidAAHIFHIRR i3 1R E SUBIn Tk ociated with each selected
locatinhdsisetiie depsoniismithatasithées cey aithttiastiboaticntclather d@AceEhe
apparatus of Claim 103, wherein metadata associated with a pattern can
describe actions relating to one or more locations. 105. The apparatus of
Clalm 108 methadsdialstiving: \wheisiduhe feresesioiing, iaphasdcbid device, the
event identification data; a module for reading a second content stream from
a removable storage medium at the second device, the second content

stréam chPaNRHRgIR" ClagyS YIRS iR d54a 550 bhagireauae
firstorqyeediream; a module for processing, at the second device, the

in-band data of the second content stream:;
79.  Themethod of Claim 70, wherein the storage deviceis any type of non-

volatile and/or volatile storage medium.

80.  Themethod of Claim 70, wherein the user specifies an action associated with
each selected location, and wherein the action associated with each selected |ocation

is saved as metadatain the event identification data

81.  Themethod of Claim 80, wherein metadata associated with a pattern describes
actions relating to one or more locations.

82.  The method of Claim 70, further comprising:

receiving, at a second device, the event identification data;

reading a second content stream from a removabl e storage medium at the
second device, the second content stream containing at least a portion
of the in-band data contained in the first content stream;

processing, at the second device, the in-band data of the second content
stream;

determining that at least a portion of the in-band data of the second content
stream matches a particular pattern among a plurality of patterns,
wherein the event identification data associates the particular pattern
with alocation in the second content stream; and

identifying the location within the second content stream.

83.  Themethod of Claim 82, further comprising the step of:
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a module for determining that at least a portion of the in-band data of the
second content stream matches a particular pattern among a plurality of
patterns, wherein the event identification data associates the particular

pattern with a location in the second content stream; and a module for
identifyirl teRPoSRtRIASRithinaiBed ecwian. chariewtnct AR Reli calom) thidhgpparatus
of Claim 105, fysthb CRITHRASIG WiFRSPRBE0H ERRiHYEE4ed AcRECRhAe

module for displaying an indication that the location is identified within the

second contenPEGHNESSEREFAMSTIEHRATHY HRUSECond content stream to

the user. 107. The apparatus of Claim 105, wherein the in-band data is

lQsed- ' wth ini I I h I
ot the R T G T e G FR i oles

seyberaieeist desminingestep TaiBUIBes gsp aiaktas forraiaasl 088 canierefista, @sdr
s @hledA S pda AMideRtfied logalianudieaiadngsthe second content

stream. 109. The apparatus of Claim 105, wherein the second device
automatically skips a segment of the second content stream upon reaching

arsglentifine ietiasbof \@lbn glaying dincassaoradisto riekipsisennudatitietser. 110.
TIIS ([%II'D&?‘I"EIIIII&(R?I Claime105 nﬁ‘her in. metadata associated with the identified
i0 u

N ntent stream,
loCaHON INSHHUCts the secon ec\(/IcéerIoStsE?gIa segment of the second content

stream. 111. The apparatus of Claim 105, wherein metadata associated with

thaddentiiidQFBHRR HISIHHEES e 8PGRE LESHCRIREOIGIRE TR LIRS
segments of the second content stream. 112. The@%p;{i)aratus of Claim 111,

fuFRBTERb A SR RO SROGRIESHSREY BRI EAsRifiAa ierb\nedion Whetbmized
mplynesinecatdaitontent stream to a user.

87. The method of Claim 82, wherein metadata associated with the identified

location instructs the second device to skip a segment of the second content stream.

88.  Themethod of Claim 82, wherein metadata associated with the identified
location instructs the second device to reorder two or more segments of the second

content stream.

89.  Themethod of Claim 88, further comprising:
creating, at the second device, a customized multimedia content stream
containing the two or more re-ordered segments; and

displaying the customized content stream to a user.

90.  The method of Claim 82, wherein metadata associated with the identified
location instructs the second device to store one or more segments of the second
content stream on a storage device at the second device, and wherein the storage
device contains one or more extracted segments from one or more different content

streams.

91.  The method of Claim 90, further comprising:
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stream containing the two or more re-ordered segments; and a module for
displaying the customized content stream to a user. 113. The apparatus of
Claim 105, wherein metadata associated with the identified location instructs

the second d_evice to store one or more segments _of th_e second content
stream ofieatsigralghareonnedl etife setisifmtrediow! mediatersent feeditbrage

device containgQig i SHBRRERS SEEPRITSERIRPHCIRE SpsgtiBREant
content streams. 114. The apparatus of Clalm 113, further comprising: a

module for creé‘ﬂﬂg, at the second device, a customized multimedia content
stream cdigbeayingthayusambiehtionent segmeotsstored on the storage
device; and a module for displaying the customized content stream to a user.

115. The apparatus of Claim 93, wherein the content stream is a television
br8adcadihetreeiippd of Claim 70, wherein the first content stream is atelevision

broadcast stream.

93.  Anapparatus for creating and viewing customized multimedia streams,
comprising:
amodule for reading afirst content stream from a removable storage medium
at afirst device, wherein the first content stream contains in-band data;
amodule for receiving input during display of the first content stream to the
user indicating alocation within the first content stream that the user
has selected;
amodule for identifying a pattern of in-band data preceding the location
within the first content stream;
wherein the pattern comprises a sequence of aplurality of hash values
generated from the in-band data preceding the location within the first
content stream;
amodule for identifying metadata associated with the location;
amodule for storing the pattern and associated metadata as event
identification data on a storage device at the first device, the event
identification data comprising patterns and metadata for more than one

location within at least one content stream.
94.  The apparatus of Claim 93, wherein the in-band datais closed-caption data.

95.  Theapparatus of Claim 94, wherein identifying a pattern of in-band data

includes computing the sequence of hash values from the closed caption data.

96.  The apparatus of Claim 93, wherein the in-band data is Enhanced Television
(ETV) signaling data.
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97.  Theapparatus of Claim 93, further comprising:

amodule for sending the event identification data to a second device that is able to

play acontent stream.

98.  Theapparatus of Claim 97, wherein the user specifies the second device.

99.  Theapparatus of Claim 93, further comprising:
amodule for sending the event identification data to a server; and

wherein the server distributes the event identification data to other devices.

100. The apparatus of Claim 93, wherein the storage deviceis a hard disk.

101. The apparatus of Claim 93, wherein the storage device is any type of
removable storage media.

102. The apparatus of Claim 93, wherein the storage device is any type of non-

volatile and/or volatile storage medium.

103. The apparatus of Claim 93, wherein the user specifies an action associated
with each selected location, and wherein the action associated with each selected

location is saved as metadatain the event identification data.

104. The apparatus of Claim 103, wherein metadata associated with a pattern can

describe actions relating to one or more locations.

105. The apparatus of Claim 103, further comprising:
amodule for receiving, at a second device, the event identification data;
amodule for reading a second content stream from a removable storage
medium at the second device, the second content stream containing at
least a portion of the in-band data contained in the first content stream;
amodule for processing, at the second device, the in-band data of the second
content stream;

amodule for determining that at least a portion of the in-band data of the

second content stream matches a particular pattern among a plurality of
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patterns, wherein the event identification data associates the particul ar
pattern with alocation in the second content stream; and

amodule for identifying the location within the second content stream.

106. The apparatus of Claim 105, further comprising:
in response to identifying the location, a module for displaying an indication
that the location is identified within the second content stream to a user

while playing the second content stream to the user.

107. The apparatus of Claim 105, wherein the in-band data is closed-caption data,
wherein the determining module calcul ates hash values from the closed caption data,

and wherein the particular pattern is a sequence of hash values.

108. The apparatus of Claim 105, wherein auser is able to skip to an identified

location while playing the second content stream.

109. The apparatus of Claim 105, wherein the second device automatically skips a
segment of the second content stream upon reaching an identified location when

playing the second content stream to a user.

110. The apparatus of Claim 105, wherein metadata associated with the identified

location instructs the second device to skip a segment of the second content stream.

111. The apparatus of Claim 105, wherein metadata associated with the identified
location instructs the second device to reorder two or more segments of the second

content stream.

112. The apparatus of Claim 111, further comprising:
amodule for creating, at the second device, a customized multimedia content
stream containing the two or more re-ordered segments; and

amodule for displaying the customized content stream to a user.

113. The apparatus of Claim 105, wherein metadata associated with the identified

location instructs the second device to store one or more segments of the second
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content stream on a storage device at the second device, and wherein the storage
device contains one or more extracted segments from one or more different content

streams.

114. The apparatus of Claim 113, further comprising:
amodule for creating, at the second device, a customized multimedia content
stream containing any combination of segments stored on the storage
device; and

amodule for displaying the customized content stream to a user.

115. The apparatus of Claim 93, wherein the content stream is atelevision
broadcast stream.
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