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I NVENTION 5 1. Field of the Invention [0001] The invention pertain? - T
general | ywoospomput ers. In particular, it pertains to naPCgatSOvs08n
digitized video and/or audio data streams. 10 2. Description of the Related
Art [0002] Many digitized noving picture systens use the well-known
protocols and formats devel oped by the Myving Pictures Experts G oup
(MPEG, so that these protocols and fornmats have conme to be generically
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contai ning information necessary to deconpress the individual streanms
during playback. These individual audio and video el enentary streans can
be further assenbled, or BUCKEREVND OFHE BNVENGHONSt ream with tim ng
information in the packet headers that identifies when in a presentation
the contents of each packet should be presented. In this 20 way, video

packets can be synchronized with audi o packets during playback. MPEG
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navigation in digitized video and/or audio data streams.

10 2. Description of the Related Art

[0002] Many digitized moving picture systems use the well-known protocols and
formats developed by the Moving Pictures Experts Group (MPEQG), so that these protocols
and formats have come to be generically referred to as MPEG. Various versions have
been developed, referred to as MPEG-1, MPEG-2, etc. In an MPEG system, compressed
15 video and audio data is packetized into elementary streams wrapped inside packet headers
containing information necessary to decompress the individual streams during playback.
These individual audio and video elementary streams can be further assembled, or
multiplexed, into a single stream with timing information in the packet headers that
identifies when in a presentation the contents of each packet should be presented. In this
20  way, video packets can be synchronized with audio packets during playback. MPEG
systems use two basic types of multiplexed streams: Program Streams (PS), which are
targeted primarily for storage media, and Transport Streams (TS), which are targeted
primarily for transmission and the potentially higher error rate associated with data

fransmission.



[ 0003] On the encoder side of an MPEG system audio and video are
separately conpressed and packetized, and a nultipl exer then conbi nes the
i ndi vi duaWwopaokmsts into a PS or TS. On the decoder side, PCha@Spazioet s are
retrieved fromthe streamby a denultiplexer, individual packets are
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[0006] Fi g pedomhoish Herchvwsas cRANES WIe=4D ROPHORLA BB ALPALI G A AFat i on
file. [0007] Fig. 4 shows a flow chart of a nethoda&PrﬁHﬁhggma navi gati on
file. 25 2 presentation, pausing, playing only audio or only video, playing audio
10  languages, etc., while maintaining the proper synchronization. These and similar

functions are collectively referred to as navigation. Generating navigation data for an

MPEG stream is conventionally done during the encoding operation, and is placed into the

MPEG stream in the form of navigation packets. Generating navigation data after the

MPEG stream has been created is typically very difficult, and this function is therefore

15  unavailable to anyone that handles the MPEG stream after encoding.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Figs. 1A, 1B show system level block diagrams.

20 [0005] Figs. 2A-2D show more detailed block diagrams of the components of Figs.
1A, 1B.
[0006] Fig. 3 shows a flow chart of a method for generating a navigation file.

[0007] Fig. 4 shows a flow chart of a method for using a navigation file.
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Various enbodi nents permt navigational data to be generated from an
encoded MPB@3®1IT2EM thus all owi ng creation of the navi gaPcernusdatmkase to
be performed 5 after the MPEG data has been conpressed, packetized, and
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various formats and protocols devel oped by the group that is w dely but
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stream that are associated with navigation points, i.e., points in the presentation that the

user may wish to access quickly and begin playing. Navigation data may also include data

that enables special effects, such as fast forward or fast reverse.

[0009] The configuration information for a navigation database may include

15 information on the particular points to be identified in the navigation database, and may be

specified by a user. Alternately, the configuration requirements for the navigation

database may be generated automatically through analyzing the contents of the MPEG

stream. The navigation database may be kept separately from the MPEG stream. The data

in the navigation database, which contains data about other data, may be referred to as

20  navigation metadata.

[0010] Fig. 1A shows a block diagram of an end-to-end system 1 that relies on

user inputs to create the navigation database. Encoder 10 may receive the audio and video

data, compress it to reduce the storage space and/or bandwidth required to represent that

data, packetize the compressed data into audio and video packets, and multiplex the

25 packets together into and MPEG stream. Navigation generator 20 may take inputs from a
3
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the data. [0012] Fig. 1B shows a block diagram of an end-to-end system2 in
whi ch the pmm/g:al_tm@rfrewt%%éaﬂ Rlayhaple pad gﬂwﬁ[%'%t ically by nonitoring the
MPEG stream and identifying the desired points in th I\/PEdG stream based on
predefi ned [oitleri a. IEtheGHestrated embodiment, the functions of decoging and playing are
integrated into unit 30. In another embodiment, the decoder and player may be separate
units, and the decoded data may be stored and/or transmitted for presentation by the
player. In one embodiment, the functions of encoder 10, navigation generator 20, and
decoder/player 30 may be performed at different times and on different platforms, so one
15  or more storage media may be used to hold the data stream and/or navigation database
until the next stage is ready to receive the data.
[0012] Fig. 1B shows a block diagram of an end-to-end system 2 in which the
navigation database is generated automatically by monitoring the MPEG stream and
identifying the desired points in the MPEG stream based on predefined criteria. Encoder
20 10 may perform the same functions of receiving, compressing, packetizing, and
multiplexing as in system 1. Navigation generator 40 may produce a navigational
database similar to that of navigation generator 20 in Fig. 1A, but may use an automated

process rather than relying on direct user inputs to specify which parts of the MPEG

stream will be recorded in the navigational database. Navigation generator 40 may



20 10 may performthe same functions of receiving, conpressing

packetizing, and nultiplexing as in system1. Navigation gene1rator 40 may
produce awpamwiogwri onal database simlar to that of navi gacirarsoyzes at or 20
in Fig. 1A but nay use an autonated process rather than relying on direct
user inputs to specify which parts of the MPEG streamw || be recorded in
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protocols. The conpressed audio data from gud{o. ;
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predefined sizes, formats, and protocols. Each pack may contain timng

i nf or mat i orcompeetssipwlagerithing gre kagwikicheart ?fldtaf’i“encﬁlr%ﬂ?ﬁﬁgherﬁf%@@lﬁit 879508t he dat a
in the packet should be placed. By matchin up timng informatjon from
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video packetizer 13, where it may be segmented into packets with predefined sizes,
formats, and protocols. The compressed audio data from audio encoder 12 may be
presented to audio packetizer 14, where it may be segmented into packets with predefined
sizes, formats, and protocols. Each packet may contain timing information that identifies
15  where in the playback presentation the data in the packet should be placed. By matching
up timing information from various packets, the playback operation may later synchronize
the video and audio packets in the proper timing relationships.
[0014] The audio data may contain multiple audio tracks, such as voice tracks in
different languages for a movie, that use the same relative timing data. Each packet may
20  also be identified by a sequence number or other identifier that will permit the navigation
data to specify particular packets for playback, regardless of the associated timing
information, thus permitting selection of the audio packets for the desired audio track.
Other uses may also be made of the packet identifiers to permit mixing specified video and

specified audio in predetermined ways during playback.
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may be read out of it and made available at point A, which continues in Fig. 2B.

[0017] Fig. 2B shows a more detailed view of the components of navigation
generator 20. Authoring tool 21 may be a functional device that examines the MPEG
stream and identifies portions of it that meet specified criteria. Authoring tool 21 may

15 take various forms, such as but not limited to a device, circuit, software or firmware
module, or any combination thereof. The cri%eria may be provided by navigation
configuration information 24, which may include a file of desired points in the MPEG
stream as defined by user inputs 23. In one embodiment, a user may specify the user
inputs through a keyboard or by pointing to icons on a screen with a mouse or other

20  pointing device. Authoring tool 21 may search through the MPEG stream in various ways
to locate the desired points. In one embodiment, it examines the timing information of the
packets.
[0018] In one embodiment, the MPEG stream may include a digitized movie or

other video sequence, and the user-inputted criteria may be points that are specified

25 amounts of time after the movie starts, or may be points that divide the movie into a
6



stream and identifies portions of it that nmeet specified criteria.

Authoring tool 21 may 15 take various forms, such as but not limted to a
devi ce, cwoowsim7e7sof tware or firmware nodule, or any contraratSeensisher eof .
The criteria may be provided by navigation configuration information 24,
which may include a file of desired points in the MPEG stream as defi ned
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may be placed into one or nore navigation files 22. Unlike copventional
syst enslot hahe MREGCEermviayigeiionile a2 may ke g separate file from the file holding the

MPEG stream. Both navigation file 22 and the associated MPEG stream may be stored
until needed for playback. In the illustrated embodiment of Fig. 2B, both are stored in
storage device 26, although they may remain as separate files. Storage 26 may be internal
or external to navigation generator 20, and may be a portable medium. In one

15 embodiment, the navigation file is actually in the form of two files. The first file may be
an Extensible Markup Language (XML) file containing chapter times, positions and
labels, and audio/video stream packet ID’s and labels. The second file may be a binary
file referred to as an I-frame index file, containing the presentation time and file offset of
the packet corresponding to each video I-frame. The I-frame index file may be used for

20  video special effects, such as fast forward and fast reverse. It may also be used as a quick-
scan source for locating specific time points in the presentation. Both the navigation files
and MPEG stream may be read out and made available at point B, which continues in Fig.
2C.
[0020] Fig. 2C shows a playback component 30 for playing all or a portion of the

25  MPEG stream in the manner defined by navigation file 22. Playback stack 31 may read
7



10 the MPEG stream navigation file 22 may be a separate file fromthe file
hol ding the MPEG stream Both navigation file 22 and the associ ated MPEG
stream maywaos/®taoned until needed for playback. In the ilHamtsianads

enbodi ment of Fig. 2B, both are stored in storage device 26, although they
may remain as separate files. Storage 26 may be internal or external to
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chapter tines, positions and |abels, and audio/video stream packet ID s

and | abel's deﬂ_ﬁ]ﬁ% VAR @&lﬁen{s%f%m S OTAL 1o befﬁrés%nté@flﬁéﬁﬁék {tsekas ny | - frane
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t he presentpaetl on avi gat | tream nay be read
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ﬁ/gEséhows a B p ay ng or a portion o
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may read 7° %n%%?ﬁ'rﬁ?fg'?‘iatﬂf Léﬁ%%ggg AP bgee{r ?dtz)a%ld %S%X%ﬁt pr esent

navi gat i on tions ayba k .ol ers | abl e,
chapt er lﬁlﬁg@ergzt(‘?’therﬁl i}y ?‘ﬂ 6Fn%§ayr‘?ﬂy E ](y\'ﬁtﬁi bgd]tl b gWE,ng st ack
31 defi n| ng whi ch segnents e VP G st eam ar.e taq, be present ed

Pl ayback stdipley3t f Wese’f‘té@d’“? BrioF PngnT"?ﬁﬁ“g}&l ng where in the
MPEG stream vari ous segnents of the 5 present ation, are | ocated. By

conbi ni Wy A1} egnentisr ¥ shossen emypdipenhip yaich aayiggtion infarmation may be

automatically created by navigation generator 40. Navigation generator 40 may include

authoring tool 41, navigation file(s) 42, navigation configuration information 44, and
storage 46, which may approximately correspond to authoring tool 21, navigation file(s)
22, navigation configuration information 24, and storage 26, respectively, of Fig. 2B.

15 However, in navigation generator 40, content analysis module 43 may examine the video
and/or audio content in the MPEG stream to determine what presentation times should be
used for navigation points. In one embodiment, content analysis module 43 may use
pattern recognition techniques to examine the MPEG stream and note which packets
contain video and/or audio images that meet predefined criteria that have been provided to

20  content analysis module 43. For example, content analysis module 43 may search the I-
frames for the totally dark frames that occur between two scenes in a movie. The
presentation time or other identification on the located frames may be passed on to
navigation configuration information 44, where it may be presented to authoring tool 41.
This technique may also be combined with other criteria to identify desirable breaks in the

25  presentation. For example, if it is desirable for commercial reasons to find a natural break
8



and the navigation files identifying where in the MPEG streani dat abase
those requested segnents nay be |ocated, the selected MPEG segnents may be
read and woasenteed to decoder 32, where they nmay be decoden/tsnz2pBayed.
The illustrated enbodi nrent shows a display 34 for presenting video, and a
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havi gat fonpggeant s. ek BREROPAGH, BRIM 30 SARERBbAIRBAR of & nfetHPAdH Reafidg TRY USE
pattern recognition techni ques to exam ne the MPEG stream and note which

packets  cOREkSBn Hét%@e aRdd16dic 3BUsH RitorRg ﬁ)%l thatxiBed hoVEdR] dRed vori teria
t hat have been provided to 20 content analysis nodul e 43. For exanpl e,

content an?ﬁr@ﬁﬁ%ur(ﬂ% V\gpaéﬁ)btm%esﬁﬁﬁégtr&ﬁ? Arbibdi@ B ahe h@tholidl&obidha! | y dark

frames tha n two scenes I n a novie. Te presentatlontlne or

other ident de};ﬁi?#iék%@ t?eﬁ' egtia}pgaﬁéoegltér{aaqgﬁiem}'strgt@d Qlﬁﬁtigrgelﬂ Nnd & telne?‘v' gation

configuration orna ere it my be presented to aut oring too

41. This t | d f

desi abl e ﬁ?%ja e S 7] e&P%%ﬁ”O%%ﬁ%%Z%ﬁ? B hER0" P et e o
or conner to

PCT/ USGY/ 2%‘%9%ﬂart‘|%ﬁaﬁps\9pﬁ%\ﬁ by %&raes%étﬁg%@my‘%?t%ﬁ‘e#aﬁ BH5 nto the

presentati go, the, dark

as the spe01fS ic indicators. The packets containing those I-frames may be
the packets associated with the selected presentation times, i.e., packets containing timing
information that is close to the desired presentation times. At block 33, the location
information on the identified packets or I-frames may be placed into a navigation file. In

15  one embodiment, the navigation file is separate from any file containing all or part of the
MPEG stream itself, and may even be stored in a separate medium from the MPEG
stream.
[0023] Fig. 4 shows a flow chart 40 of an embodiment of a method for using the
navigation database for playback. Atblock 41, playback criteria, such as where in the

20  presentation to start, is received. In one embodiment, this information is specified by the
user. At block 42, specified packet identifiers may be retrieved from the navigation file,
based on the playback criteria. For exémple, a user may specify he/she wishes to view
chapter 3 in a movie, and the identifier of the packet associated with the start of chapter 3
may be retrieved from the navigation file. At block 43, the identified packet may be

25 located in the MPEG stream. If the MPEG stream is recorded on an easily searchable
9



separating two scenes may be searched for between those two tines in the
MPEG stream and the identification of one of those dark franmes may be

desi gnat ewOoas/otteel start of a new chapter. This nmay perm PCEFASY2/2I08€rtion
of a commercial into that break. 5 [0022] Fig. 3 shows a flow chart 30 of
an enbodi rent of a nethod for creating the navigation database. At bl ock

30, an aut kediungsicaak a BBMpRXEBR (CD), AeinlEEkFbd @8dNYhickBAIcEssB thelBiPuUgh the
packets in the MPEG stream At block 32, the authoring tool may identify

packet s t hafi the®EY centAMAE tfel d@Fre@HhdIRT. | At blddR 44NBe kghdisddratigdagbodi ment, the
criteria relate to presentation tines in a video sequence (for exanple, a

poi nt i n asyséfentiAciRiSafNbatreRkd Babdds ?&1 p}[%és%%&.efnrgn@%ﬁllb&ﬁﬂi‘éﬁ% ﬂﬁf

presentation time after the start)y, and |- franes are used as e specific

i ndi cat or spaf %lﬁé%gﬁtv?de%%ﬂﬁ Ald PR Ok rhé)fnlgeg@%:eggxy s,ylﬂghargr&iga?ioﬂ aGHet s

associated with the selected presentation ti S cont ai ni ng

timng si n%%g%lﬁ{ek B Bﬁﬁﬁeiti?nér ﬂ?a‘?mﬁt%nt&ﬁﬁgl%lﬁ %ﬁ??ﬁgﬁ-eﬂtsgi%iéﬁ%’ g\)}tﬂ?ﬁ . AL

bl ock 33, ocation n tiron ont pa frames

nay be pl ags%gciétgtﬁ ?acﬁetnﬁl%%/ 91?1? fllaé)ﬂ)eéih%fto térﬂﬁ&a?ei tl?lg §re§é£a?1§h g&%%%cgt he navigation

file is separate fronia e 'containing a r MPEG stream

itself, an eve iLp a separate diumfr t he, VP stream
[ 0023] Fi g.ﬂmzws/hows %Rf%aﬁévﬂéﬁogrrntaﬁ%n%‘f 29<S';10nl(;iee‘Jlr"?’%C(E)TF|r ﬁ%eﬁfai %f?e%k’ %P ﬁ%ggf or using
the navigation datapase for . playback. At b 41, pl ayback criteria, such
as where i Or‘fv?irg ag@tobfagtsrgmr%ﬁ ihgﬂn%eénab?hﬁ’?et“%’ OP}%'%%IE@?@%S&?G l?éﬁleéi?pea“gnbodi ment ,
this infornation.is specified b he, user, At block 42, specified packet

i denti fier e%%FP ‘b asPras chre‘r?f%/ﬁntﬁﬂ Fhis FaRadyagntdhe pavieation filg sy copfainhe

pl ayback crjteria. Faor exarwtpl e. a user may specify he/she wi shes to view
chapt er® 3 [dantEficaicn isformaiion feal] Lisamestip ghe Vadeorspruepiss Wih an k& aecuEing t h t he
start of chapter 3 nmay be retrieved fromthe navigation file. At block 43,
t he i denti gppé@;llﬁgély@nc%\@r)b@lf second during normal-speed presentation.

[0025] Creating a navigation database may be performed at various stages by
various people. For example, a company creating video disks (such as movies on DVD,
video games on CD-ROM, etc.) may create a navigation file that permits the end user to

15 navigate through the presentation in predetermined ways. That navigation file may be
stored on the same video disk that contains the movie or video game. Capability may also
be provided to the end user to create a custom navigation file to go directly to favorite
parts in a movie, parts that are identified by the user after purchasing the video disk. This
navigation file may be stored in a separate medium, such as flash memory.

20 [0026] The invention may be implemented in circuitry or as a method. The
invention may also be implemented as instructions stored on a machine-readable medium,
which may be read and executed by at least one processor to perform the functions
described herein. A machine-readable medium may include any mechanism for storing or
transmitting information in a form readable by a machine (e.g., a computer). For example,

25 amachine-readable medium may include read only memory (ROM); random access
10



25 located in the MPEG stream |f the MPEG streamis recorded on an easily
searchable 9 WD 03/017671 PCT/ US02/ 23084 medium such as a conpact disk
(CD), an wopdaximway be used to quickly access the point ofCTHES0ZE3084
containing the desired packet. At block 44, the requested packet and
subsequent packets may be retrieved, decoded, and presented. In one

ermbodi ment metrois(RAM)Y magadtisdiskbairdze\thaded opid] doteeomfBa kRiSmembiych may be

pl ayed i n synchronization with 5 each other based on the timng information
cont ai ned  déviéddeelqrads bostica) a86u@fical bBther\WbridofPRopag&PGiiqe coaskst . may al so
be specified to term nate the presentati on sequence. %0024? Navi gati on

i nformat i OWaV@}’inﬁJal%Qsfgﬂalblﬁi‘?@tafQéna?s?@t@{),%hd%fh@n%?t51 such as fast forward
and/ or fast reverse. In one enbodinent, only the I-franes are retrieved and

decoded fofoobast formariskegsing 8346 5tn if MtchildSo %ghﬁ%a;{ﬁpa?d_ xﬁd? Gl 9at i on

file may contain 10 identrfication information for ranes 1 n the

vi deo sequeBggionWivtilor b-fdsBBBIDFMURS A@ﬁm@@@*ﬁ@ﬁ%@%@é&% pgvery half
second during normal -speed presentation. [0025 eating a navigation

dat abase : Iy; o ' opl e, . For
a0, o Euned Ahe B S MER LS4 PhOBE Bebi WL BUSOREpR e e
ganmes on CrRM etc.) may create a navigation file that permts the end
user to 15 navigate through the presentation in predetermned ways. That
navigation file my be stored on the sane video disk that contains the
novi e or video game. Capability may also be provided to the end user to
create a customnavigation file to go directly to favorite parts in a
novie, parts that are identified by the user after purchasing the video
disk. This navigation file my be stored in a separate nedium such as
flash menory. 20 [0026] The invention may be inplenented in circuitry or as
a nmet hod. The

11



invention may al so be inplenented as instructions stored on a

machi ne-readabl e nedium which may be read and executed by at | east one
processorwDm3perniormt he functions described herein. A mechiusezemsdabl e
medi um may i nclude any nmechanismfor storing or transmtting information
in a formreadable by a machine (e.g., a conputer). For exanple, 25 a
machi ne- r eadahhig: medi um may i nclude read only nenory (ROM; random access
10 WO 03/017671 PCT/ US02/ 23084 nenory (RAM; nmagnetic di sk storage nedia;
optical storage nedia; flash menory devices; electrical, optical,
acoustical or other formof propagated signals (e.g., carrier waves,

i nfrared sqgnalgjn&mdyggﬂ,ﬁgﬂgnals etc.), and others. [0027] The foregoing
description is intended to be illustrative and not limting. 5 Variations
Wil occur to tHQseniRE aSKIPEG dlahNe art. Those variations are intended to
be included in the invention, which is linited only by the spirit and

scope of the appenistle palidis T e MentP R LB A0 M ol L

A et hod, conpri sing: exanlnlng an s in the

MPEG stteam that ar V. on points 5 in a playback of
t he NPE% stream an n%iﬁ ?%% IﬁF@%&H g%ﬁhggﬁ he identified packets in a

navi gation dat a&?&&g mformatlon onn%e 1d%1c11t1t?ed packelcs ma ha%@a%irog Iderlltiabase.

{

2, The method of claim 1, wherein:

examining an MPEG stream includes examining a transport stream.

3. The method of claim 1, wherein:
10 the navigation database is in a separate file from the MPEG stream.
4. The method of claim 1, wherein:

the navigation database is not encoded in the MPEG stream.

5. The method of claim 1, wherein:
identifying packets includes identifying packets associated with selected

15 presentation times in the playback.

6. The method of claim 1, wherein:
identifying packets includes identifying a packet containing a video I-frame with a

presentation time near one of the selected presentation times.

12



exam ning an MPEG stream i ncludes exam ning a transport stream 3. The
met hod of claim 1, wherein: 10 the navigation database is in a separate
file fronwODhe/OMBEG stream 4. The nethod of claim1l, wheP€rnsot/aos4
navi gati on database is not encoded in the MPEG stream 5. The nethod of
claim1l1, wherein: identifying packets includes identifying packets
associ at ed7w t hAsedtleatt eshprsgpr esentation times in the playback. 6. The
met hod of claim 1, wherein: identifying packets includes identifying a

packet cont ai ni rgicingiitfendtiohbagEecel Racketshk SRIPESLL s HolE: ARMiGNe of the
sel ected presentation tinmes. 12 WO 03/017671 PCT/ US02/ 23084 7.7 A net hod,

conpri si ng: retrievnnguhﬂg@@a@ﬁéQam@mﬂquggﬁ&ﬁga gckets in an MPEG stream
froma navigation file that is separate fromthe MPEG stream and using

the retrieved i Wil HBid@ied MENRULISRGG Al WRERPEG (G2, 5 8. The nethod of
claim7, wherein using the retrieved Information to navigate includes:

identifying a point in the MPEG streamidentified by the retrieved
information; processing the MPEG stream starting at the point; and

presentinggat | ’ﬁ?esrhﬂﬁoda&f didid™, Q/Berteilﬂ%sﬂé BRGSEEL e s on 83 ga‘wiga%‘eo 9. The
met hod of claim8§, erein:
includes:
identifying a point in the MPEG stream identified by the retrieved information;
processing the MPEG stream starting at the point; and

presenting at least a portion of the processed MPEG stream.

10 9. The method of claim 8, wherein:

presenting includes presenting video data.

10. The method of claim 8, wherein:

presenting includes presenting audio data.

11.  The method of claim 8, wherein:

15 identifying a point includes identifying a video I-frame.

12. A machine-readable medium having stored thereon instructions, which when
executed by at least one processor cause said at least one processor to perform operations
comprising:

examining an MPEG stream;

13



presenting includes presenting video data. 10. The nethod of claim8,
wherein: presenting includes presenting audio data. 11. The nethod of
claim 8, wbheseits1 15 i dentifying a point includes identifyCcmgsa2/vioseo
|-frame. 12. A nmachi ne-readabl e medi um having stored thereon instructions,
whi ch when executed by at |east one processor cause said at |east one

processor to perdéﬂr@m?gmisii@ﬂ@ MR dafhl tH& arX TR NGt MBS fifigam 13
WO 03/017671 PCT/ US02/ 23084 identifying packets in the MPEG stream t hat

are associ ated w th jdaWiBLdkOR IRNIPES strdath; and! @yback of the MPEG stream
and placing information on the identified packets in a navigation database.

13. The nedi um ﬂgcif;% B dPnlBdon WNGE ﬁfegﬁﬁeia f%@ﬁéﬁh%i%"g@%’aw eam i ncl udes

par si ng packets 1 n the MPEG stream alm 12, wherein:
t he navigation database is in a separate file fromthe MPEG stream 15.
The nmedi um of claim 12, wherein: the navigation database is not encoded in

the MPEG stfea 1.0 16. | of claim 12, wherein: identifying
packets i n?}'udgﬁsﬂhﬁljagdﬁ‘fjﬁlﬁfofllaﬁgn i[;%glll?g associated with sel ected presentation

times ipt he pl %Qﬁﬁﬁg an MPEG stream includes parsing packets in the MPEG stream.

14. The medium of claim 12, wherein:

the navigation database is in a separate file from the MPEG stream.

15.  The medium of claim 12, wherein:

the navigation database is not encoded in the MPEG stream.

10 16. The medium of claim 12, wherein:
identifying packets includes identifying packets associated with selected

presentation times in the playback.
17. The medium of claim 12, wherein:
identifying packets includes identifying a video I-frame with a presentation time

15 near one of the selected presentation times.

18.  An apparatus, comprising:

a medium to provide an MPEG stream; and

14



17. The medium of claim 12, wherein: identifying packets includes
identifying a video I-frane with a presentation tinme 15 near one of the
sel ect ed woagentéat i on times. 18. An apparatus, conpri singPCa/usen2ssto
provi de an MPEG stream and 14 WO 03/017671 PCT/ US02/ 23084 an authoring
tool coupled to the nmediumto exam ne the MPEG stream and to produce

navi gati on i nf ommatthoting to6] cdupledioghd inediuhitd ExSRRARGMVPED @kt hgd 1oMPEG
stream 19. The apparatus of claim 18, further conprising: 5 a storage

device to store the pRdu@afaigitidn ih@rmatdd for IYRvARRM AL YSafle FIAWD 18,

further conprising: a transm ssion interface to transmt the navigation
file. 21. The appar BREs; @fcaal @i m 18, wherein: the authoring tool includes
a processor and a conmputer program 10 22. The apparatus of claim 18,
wherein: the navigation file includes data identifying specific points in
the MPEG stream 23. The apparatus of claim 18, further conprising: a

pl ayback cagponamé aardb@dranhe 18, e ESmidifam based on contents of the
navigation file. 15 24. A system conprising. a encoder to encode digitized

video and audi 0ad@tdke dB¥ife BRRAEHS nhvigABn HREC

20.  The apparatus of claim 18, further comprising:

a transmission interface to transmit the navigation file.

21.  The apparatus of claim 18, wherein:

the authoring tool includes a processor and a computer program.

10 22.  The apparatus of claim 18, wherein:

the navigation file includes data identifying specific points in the MPEG stream.

23. The apparatus of claim 18, further comprising:
a playback component to navigate the MPEG stream based on contents of the

navigation file.

15 24, A system, comprising:
a encoder to encode digitized video and audio data into packets in an MPEG
stream;
a navigation generator coupled to the encoder to:

examine the MPEG stream;
15



stream a navigation generator coupled to the encoder to: exam ne the MPEG
stream 15 WO 03/017671 PCT/ US02/ 23084 generate navigation information on
packet s awomsiozteed with specific presentation points in tREeTNREIRB®BL eam
and store the navigation information in a navigation file separate froma
file to store the MPEG stream and 5 a decoder to read and decode portions
of the MPEG stream gelleateinhiigstidayinfoligationax ipgakeisassotiated mithtspezific 25. The
system of claim 24, further conprising: a player to present the decoded
portions of the MPEG st meabitaticdpoinidia e/ MPEGsatang;ladil m 24, wherein: 10 the
MPEG streamincludes timng information for synchroni zed presentation of
the video and audi god@iethavibftion information in a navigation file separate from a file to
store the MPEG stream; and
5 A a decoder to read and decode portions of the MPEG stream identified by the

navigation information.

25.  The system of claim 24, further comprising:

a player to present the decoded portions of the MPEG stream.
26.  The system of claim 24, wherein:

10 the MPEG stream includes timing information for synchronized presentation of the

video and audio data.
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