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Field of the Invention 13/02/2006 PCTIUS02/23084 ,[0001] The invention
pertains enerally to conputers. In particular, it pertains to naj@aypone
Jin digiti 2%8WPAE671and/ or audi o data streanms. = 10 2. Descrpptasn/esst he

Rel ated 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 formats have come to be generically .
referred to as MPEG Vari ous versi ons have been devel oped, referred to as
MPEG 1, MPEG 2, etc. In an MPEG s essed 15_video and audi o data
i s packetized into el erreﬁ{fhwch"@ nb&b&ﬂ PIeANE® ket headers
containing informati on necessary to deconpress the i ndi vi dual streans
during playback. These individual audio and video el enentary streans can
be further assenbled, or nultiplexed, into a single streamwith timng
information in the packet hpadrGROUND OF TERUINVESSIONEN i N a presentation
the contents of each packet should be presented. In this 20 way, video
packets gan be synchroni zed with audi o packets during playback. MPEG
systens use two basic types of .multiplexed streans: Program Streans. (PS),

whi ch are tlalﬂgﬁto?ﬂneﬁﬁ\!e gly for storage nedia, and Transport Streans
(TS), which a rimarily for transm ssion and the potentially
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navigation in digitized video and/or audio data streams.

. 10 2. Description of the Related Art

[0062] Many digitized moving picture systems use the well-known protocols and
' fofrnats developed by the Moving Pictures Experts Group (MPE(_}“), 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
éontaining information necessary to decompress the individual streams during playback.

These individual audio and video elementary streams can be further assembled, or

.rnultiplexed, iﬁto a single stream with timihg 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 Strearﬁs (TS), which are targeted
primarily for transmission and the potentially higher error rate associated with data

transmission.




PCTI US02/ 23084 10003] On the encoder side of an MPEG system audi o and
video are separately conpressed and packetized, and a multi pl exer. then
conbi nes the individual packets into a PS or TS. On the decoden 3 @2/ 2006
packets ar &Qe&¥H7&ed fromthe stream by a denul tipl exer, Agraiser/esest
packets are depacketized and deconpressed, and 5 synchroni zati on between
audi o and video is achieved by using the appropriate fields in the PS or
TS headers.” [BB03pdi Ng 08 theydic6dr bife HRINMNIPEE 6y s, bhido bhd/vias drdgpaudiyo/ vi deo
is being played back. Because the packets are tine-stanped, the playback

can be mani pyhtesddued Fm&izea MBnd Y Ghhdper th A Sorfines TRV ATt %saéisxnts q

specified portions of the audio and/or video presentation, pausing, playing

only audio gis sy Oﬁitﬂ@geco@r%)@eﬂg%?%ﬂé@aljePetgé\;ez} ofifthe ét%algiad% uages, etc.,

whi | e mai ntai ni ng the proper sync ni zati on. ese an ar functions
are col | ectigghinfese ' ' [ navi gation data for
an MPEG stream lPgﬁcrb%\ggg%u}agpnagﬁt%ﬁ%gﬁ%‘g%ﬁ?ﬁdnagg trfl ﬁ%ﬁﬁ)ﬁ%g‘s&i %léj operation, and
is placed i . ream_tp the fqrm navi gati on C S.
Gonor at 1 g AEE iR BaR Tl i ahd OB b L B8 B PR S e
typically v KEficult. and this function is.therefore 15 unavailable to
ayone that TEhAP BB, TieRle bRl PE LI ER U e 1 * BN MLEER BN OF
THE DRAW N 004] ,Figs. I A 1B show syst | evel bl ock di agrams. 20
100051 Fi gsPlag# SRERP I ePAgEFa e S r%wg»a%@ﬁ w%ﬁw@nwghﬁgﬁ%m s of
Figs. 1A 11?. [(_)001%1 Fig. 3 shows a flow chart of a nethod for igener ating
a navi gat i oRSHfqrmauch fupetppp agmpving drseslido spepifigd pertians ofdhe andipeandlogvider usi ng
a.pavigation file. 25 2 WD 03/017671 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
i presentation, pausing, playing only audio or only video, playing audio in different
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.

a9 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.
[00607] Fig. 4 shows a flow chart of a method for using a navigation file.
25




13/ 02/2006. PCT/ US02123084 [0008] Various enbodi nents permt navigational
data to be generated froman encoded MPEG stream thus allow ng creation
of the navigation database to be perfornmed 5 after the MPEG dat d Ha32Pe®06
conpr essedWQHBARE T zed, and nul tipl exed. The MPEG stream wey/us0nsiosi of a
data stream contai ning video and/or audio data that has been conpressed
and packetized according to various formats and protocol s devel oped by the

group that is wdely buETAIOEDBESCRIPTEONF romANIIerIgNi ng Pictures
Expert G oup (MPEG . The navigation data nay be data that permts
selective retrieval of portions of to the MPEG stream for playback by
identifying packets or other portions of the MPEG streamthat are

associ ated wh§g3) navi 9ohdiQR eRBbAnents bcxﬁr.it’dnag%.hﬂfﬁn%l (ila'fh tbBE oHRR&I G hPN t hat

the wuser may wish to access quickly an €gi n playing. Navigation data may

al so i ncl ude,dat@MPERLraRARLERI delioff I:)I' RE B?wi%a?;i&? g?t%sé %k 8@8&}4@8 d or

fast reverse. [0009] The configuration infornati a navi gation

dent 1180 PR e MR RisREAoh Bk, ol AL RRICRR, S MR e

b geneP SR EE Rl SRR bR SRR kRt oo ARAS B PR Y Lo wpeG

Stream ThooMars el W ERH G Baeg arima e ea AR CRopi AP REP A S bout.

Chove & bi oBIOMIRDSAPY Dl SEAID ot GHE (e et e as FRR O ucer | nput s
ation dat abase. Encoder 1Q may receive the audi o and

t createtfﬁnvi ) |
vf}Jeo dat af E%ﬁbr ediayigalion qaRdiyaerdsls that perais selpetve retieyabot oEIANPLt h

required to represent that data, packetize the conpressed data into audio
and Vi déb plieRETES Stmam frplySRRy iR RE pekwispEobogorigs of e MERGH NPEG
str'eam Navi gation generator 20 nmay take inputs froma 3
stream that are associated with navigation points, i.e., points in the presentation that the
user may wish to access qﬁickiy and begin playing. Navigation data may also include data
that enables special éffccts, 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 _




WO 031017671 13/02/2006 PCT/USO02/ 23084 user, exam ne the MPEG stream from
encoder 10 and produce an associ ated navigation database that may be used
to perform navigation functions on the MPEG stream The particul3#02/2006
navi gat i onWMUH7Ghs that may be perforned may be specifi eg¢chwsohesonser

i nputs. Decoder/player 30 nmay sel ect various portions of the MPEG stream
for playback, based 5 on the data in the navigation database. The sel ected

portions mayuskeetediid thi RreXedream RSB 16 8nd ﬁ%c@%&%a@&ﬁ&@ gtfon

decoder/pl ayer 30 to produce the desired video and/or audio outputs for

pl ayi ng, edatabfis‘e tha¥ hﬁWb@ dseAn6 pQFori rﬁ@i‘gﬁﬂdﬁ%rﬁ:ﬂgﬁﬂfn thEPEEl sﬂ’gam Opper

functi ons may al so be perforned as restlt of navigation, including but not

limted to | ARRSA feﬁé&a@iﬁmﬁa‘n&&&m& epa‘r?oaﬁ] @Alg?vﬁeasgkmfm}c}g% o ayback.

10 10011] | 'ust rat ed enbod ns of I ng and

playing are ﬁéab&g@ﬁggxd.’»d ik seH:Q{ Jangﬂ’ q?'rﬂ) @g%@tgfpgg@ ith gayg%&ebagg&oo'er and

pl ayer may be sep and/ or
t tt d f h d th
Funct i ong. o aaR oA elottubdf g8k Hi&ies o Bagte & 'u@‘ép@%&c& ayer 30

b f t,diff t t f 15
o mor et o EREKGEA §h ﬂa%%ﬁl@rqage@%‘?f gy deh rdraiics Pe BranaRen SHAH gat i on

dat abase unt the next stage |s ready to recel ve t he dat 0012] Fig. IB
shows a bl oé ‘HP%P‘é% d’%ayé%’ g?m‘l"ﬂ‘}e@’r?& agdfer isteningiapd/ W%g?&e Othgsyi gat i on

dat abase is gener ated automatically ¥ nonjtoring the MPEG stream and
i dent'i fyi ngfingEondaay et hsprHprnedgs fqﬁu,l ﬂb&@ggttqneaﬁhu@as bef nonlipiesier i ned
criteria. Encoder 20 10 may performthe sane functions of receiving,
cohpr essi ngpayseledeume.Arases-framel fastroleybask.and lgwalaybasksyst em 1. Navi gati on
gener at or 40 may produce a navigational database sinmilar to that of
navi gat iton [@idEkr at or 12ahd iHugtatyd embpdimatt, the fungtiens afideadiograndeplaying sreess
ratther than relying on direct user inputs to specify which parts of the
MPEG 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
muitiplexing 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




streamw || be recorded in the navigational database. Navigation generator
40 may WO 03/017671 13/02/2006 PCT/USQ2/ 23084 anal yze the content of the
MPEG streamto generate the navigation database. Decoder/playead3302A2006
per f orm t N O inct i ons as described for system 1 of Fi BCTAUS02/23p0013]
Fig. 2A shows a nore detailed view of the conponents of encoder 10. Video
data and audi o data may be provided separately to video encoder 11 and
audi o 5 encefiyze it conesiFeie MBEG strddieto\teftefe o davdgdion dghigiRal s may be
digitized before presentation to encoders 11, 12. The video data may be

conpressed Do¢dauglaydr Y0 HQP perf@MRhE SafleTincBbAEs dbdibdafordystem esragelan. 11. The
audi o dat'a may be conpressed through an audi o conpression al gorithm by.

audi o encodgyd)2. VarEHua subWELmBRAUABHEL Pew 6PHR taRSInSHs 8f GRbiL NGB are known
in the art and ‘are not repeated here to avoid obscuring 1o the invention.

The conpr esggfl, vidl R amoadaim@ B’e'éﬁ@ﬂdé%l"‘s@ .&ély%&viawenbﬁaepiﬁmafé) to video
packetizer 13, where It may bé segnented 1 nto packets wth predefined

si zes, or c : r L Q: om audi o
cnooder 12 Sabdkr 1236pBERLAT e vibS RO BRSO ARE! BerbleOT UL
‘'segnented i ot ' fi ' cols. Each
acket my PeapARGBlefedllsl I (e IR0 0T 55 o bR B RIE ROREST T ¥, o

pl ayback presentation

d i h k ) | d . pl d hi
P2y Dok 7T RGP Ebh SRoBRE i idto sliecaBE LR ARE Slqid Bty RE e BESF idhefire o' "
| at h i t he .vi . i t iin th rtim
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such as voice tracks in different | anguages for a npvie, that use the same
re)ative tiRMtEsHen AorERBnaisXBRWN inthgarbandareept Rpeqierif ojavaidppsariagquence
nunber or other identifier that will permt the navigation data to specify
parti cultar theiekentiens Ghe omppessedkvidaoaiglarfepnmeyideosmeedse l hwaves presatediteri ng

i nfformation, thus permtting selection of the audio packets for the desired
audi o t r aclkideo 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 idéntifier that will permit the navigation
data to specify particular packets for playback, regard!éss 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 yideo and

specified audio in predetermined ways during playback.




O her uses may al so be nade of the packet identifiers to permt m Xxing
specified video and specified audio in predeterm ned ways during pl ayback.
WO 03/01767}}113/ 02/ 2006 PCTI US02/ 23084 [0015] The packets produ@egddy2006
packeti zer ¥4%BM%4 rpy be conbined into a single data streamusgz/2308s

mul ti pl exer 15 and nay be conbined into | arger data bl ocks. The

mul tipl exed data may contain additional information related to timng

and/ or cont @815}, and Thepyckemspravcddiey facketiadrs 83)d4 prapbecahbindd iaw a\Rfel
transport stream 5 [0016] The MPEG stream may be stored before being

provi ded t odfigsteg@tby@nuliifgenre | fEar maAPbofontbihed lidlo RARr edbALIEMhe t he MPEG
streamis stored in storage device 16, which nay be internal or external

to encoder AQitipRREH dHBYmBEcoRtaPiddaing] iiREthatibh $318Bd @Simin®id/dQbntkhtiiahed to, a
CD- ROM or DVD di sk. The data streammy be witten directly into storage

device 16, Qhy foMwiiR fof@Ram poBdof SR WIBERtrispitbillegnl ON nedi um before bei ng
io stored. Regardless of the particular configuration of storage device 16,

the NPEG stjopp ey TReMreRtkubh rfdy delsiithel RO AbliaR! @ rdbighRhNt A i ch

continues inh Fi'g. 2B. [0017] Fig. 2B shows a nore detailed view of the

conponent s %ﬁwﬁ@y :'Zlgﬁrtali(f? T ox%é}ﬁgoﬁirﬁ%nt,ﬁtﬁggﬁﬁhgﬂgn? & s{o%a ig Stbr. .\{levh@e B’

functi onal TWevice that éexam nes streamand 1 dentifies portions of
Forme. . suchuEPRet bt Bfenfl bt flchy s 4R Dol BR) pEF pSREICRCBE S0t D0
O AR IR RS SRV S 15 WS RSB R B,
enpod ment SREESBYOTS PR T G EREGLPoEn § eReE ) BEUHPP Ry BU o or by
AR YT TR e T
| ocate the desired points. In one enbodinent, it exam nes the timnmng
i nf or mat i oAmayfberead out of it and made available at point A, which continues in Fig. 2B.
- {0017] Fig. 2B shows é 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¥cria 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




packets. [0018] In one enbodi nent, the MPEG stream may include a digitized
novi e or other video sequence, and the user-inputted criteria nmay be
points that are specified 25 anmounts of tine after the novie stagt/{2 0200wy
be points WPHE/ él'{'“\g? de the nmovie into a 6 WO 03/017671 13/ OPCR@OE/23084

PCT/ US02/ 23084 specified nunber of equal time segnents. Authoring tool 21
may |l ocate the video intra frame (1-franme) that is closest to each

speci fi ed t speeificd nambed efiequbltiméisdgmentss Amhorigrtosl2e maydedeeithe Gidécdintth ng t hat

| -frame, as the requested point in the MPEG sequence. The identified tines

and 1-fr amefamayl-feime) that iskisebatoreasii speaified fihe) ahd ekl tse DBt Sr tigUCh as 5
chapters. In one enbodinent, I-frames are used as reference points because,

unli ke pr egickétednthinmgeisat (-lﬂ-aﬁxé AT reQlested péthtlif BleiNPERG sdquanies ThB- f r anes)
they are self-contained video inages that do not depend on previous or

subsequent jdegifRE tifres addelrdmds W NRFifidhE HAR strealnQftd Mbelbh SedintOalkh an data
derived by authoring tool 21 may be placed into one or Tnore navigation

files 225 UnahtkR. GPsheeniboaRmht, w;%ﬁr%y&reh&atas%%s Sﬁﬁ&' é’%u's@?]r ai@t @ into 10

the MPEG stream navigation fil may beasepa ate omthe file

R I

~stream may be stored ‘unt neede

erbod] ment Bdeolecs 8t bR le ALl LRLES igﬁsubgaggn@gmﬁ R ghey'

may remain as separate

t t O h,
S e O L e B B R e e g oo
f t fil Mar k L XM) fil t
Gt er 11 TR TGO GRS 2t OB o0 5 O O Ao M B TRk | D s
and Iabels h%@ﬁ}@ econd file mgy be a binary file referred to as an I-frane

i ndex 1 e, iStraTy PeYisationdtieat may bye %eP?Féteilrlf'dﬁ op the fie halding ge

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
_ - _




t he packet corresponding to each video |I-frame. The I-frane index file may
be used for 20 video special effects, such as fast forward and fast

reverse. I{Ndrﬁ‘y ﬂrlfo be used as a quick- scan source for |ocati d@/dp2éR0i0b
time points i Yra presentation. Both the navigation fil es PCZREONIEHE st r eam
may be read out and nade avail able at point B, which continues in Fig. 2C
[0020] Fig. 2C shows a playback conponent 30 for playing all or a portion
of the 25 MIE@akigitwafie andiwsermanigrtiadelionsdo bipybask comol % sidhlag ciRpters®l ayback
stack 31 may read 7 WO 03/017671 13/02/2006 PCT/US02123084 the navigation
file and prawdlable,shapterdatictnetopPievhesk tantpl 33/fag proeida tatato B8bask stk ab
chapters avail able, chapter |abels, etc. Playback control 33 may provide
data to pl ag¢findig WticlcegBignts dfthe WIS stivhw lareste hapresatedl PladybaddBE6k 31 me@m ar e
to be presented. Playback stack 31 may read the navigation file indicating
where in t healfEGrdgatpailviadicating veegniemieMPEG shenbvioas@amaits fthar e

| ocated. By conbining the segnent requests from playback control 33, and
the navigat presenfatibresre iabarti By cagbinhgtie segméd fqWE¥eGrsh pRAECH 84@BASE t hose
requested segnents nay be | ocated, the selected MPEG segnents may be read
and presentad thonavigateadles Antifhg weiehethe TE® GriprRdess Ade Ryaged The

i1 lustrated enbodi nent shows a display 34 for presenting video, and a

speaker 35 defmertd RSLHE lobfted Uit sBlectt MBSt Imbiltdmay B REPYR RGeREPRdI ment in
whi ch navigation informati on may be automatically created by navigation

generat or 4fcodupyi YmhkieQReyH Mc?cie@éde&g?m%fﬁédp%HQEst{MMohﬂ%ﬂgﬁggﬁ éll,

navigation file(s) 42, navidation configuration | nformation _
t 46, 3: Wy ' I ' t hor i t ool 21,

et gati on T PRl ettt £oBE it on 24, and

b o2 oGRS C: R By R RS b e OAASR g Soner ot

40, conten nal ysi s

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 étream 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 analysié 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

'i




and/or audio content in the MPEG streamto determ ne what presentation
times should be wused for navigation points. In one enbodi nent, content

anal ysi s nﬁg)u% 43 may use pattern recognition techniques to eignfge/R0O6
MPEG stream-a it e which packets contain video and/ or aBEFWSI2EGRE t hat
nmeet predefined criteria that have been provided to 20 content anal ysis
modul e 43. For sxarrpl e, .content anal ysis nodule 43 may search the |- franes
for the tot#7VYaevie thatdnhsbveends antELminyiss inse the prascntationdke dark Gamewi e, The
presentation time or other identification on the |ocated franes nay be
passed on t &FPAREIE BRASTHES BI8YIPE gparched onbétwewrthese itomtinds inwedvIBEG Stremy,  be
presented to authoring tool 41. This technique may al so be conbined wth

ot her cri t efidethe igentifisatianfof oneef thesslderkifrapwk say he titsiznadaphestembded hewn. For
exanple, if it is desirable for conmercial reasons to find. a natural break
8 WD 03/ 017€rpict FGoma0pBmit REYIiniSadADE6 8dmintrcial k6 tharbreakt hat i s bet ween 18
and 23 mnutes into the presentation, the dark franes separating two
scenes nay [§82Hear chéig. 8 shiovibetflumechatt!30 9€ait sabddini®@s of améthel PhEatsdgiieam  and
the identification of one of those dark franes may be designated as the
start of a meigatighipbese. AThiosk B0 yin pehoiiig toESYayi RERIE HRMPEG ardaaBiEr Ci al
into that break. 5 [00221 Fig. 3 shows a flow chart 30 of an enbodi nent of
a met hod f quarsiigabugtgtht peckets avthg MAEDstkahabasRek A8, il AtHorin@iooAflaut hor i ng
tool may exam ne the MPEG stream by parsing through the packets in the

MPEG st r earnlenfify Jhbm:i(th&?meetﬁ\ﬁbe@i%ﬂ'&ﬁﬂeﬂﬂ had iilﬂ@eétedgﬁk%ﬁihxfeyt feckelis that

meet a specified criteria. In the illustrated enbodi ment, the criteria
rejate (o R eMich@lof iRk Bidlo WL ABR:IRALERAR, by FA3MRbe, @ point in a
\'gi}ieo 10 pr esemti on that is al p(r)edqgt ef?ﬁﬁne rréuht ol? g’?%éent ation tine

packet o cont ey o A e B Ao l? BB phlfn SRZEL U A W e
sel‘ect ed PreReiLehidls ieMFinid n@eao@2FEE lga%ké;tg Qc;[n%liinr}rilgn ofe R8s 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. At block 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 ex:;trnplc, a user may specify he/she wishes to view
| phaptcr 3in 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




information that is close to the desired presentation tinmes. At bl ock 33,
the location information on the identified packets or |-frames may be
pl aced i nt& ?R&avi ation file. In 15 one enbodi nent, the navi galli3o"02 /26 0i6s
separate f o AP ile containing all or part of the MPECPETAUSER@Msel f,
and may even be stored in a separate nediumfromthe MPEG stream [00231
Fig. 4 shows a flow chart 40 of an enbodi nent of a nethod for using the
navi gati on BAfEBagichpoR compagtrisid CDM anbhdexknaybe usddaty haickly atdebethé poinsUCh as
where in the ,20 presentation to start, is received. In one enbodi nent,
thi s i nfor @it the &1} eonigindeg the debirby packet. g dlock A, thd reqles@ packpesidf | ed packet
identifiers may be retrieved fromthe navigation file, based on the
pl ayback criubgaqpent pReketseneareratievad uizesdetipand ppeditddy 1h ehsdiebotinsdi€Shit 0 Vi ew
chapter 3 in a novie, and the identifier of the packet associated wth the
start of chaptioeluge bathyidbeandendioguecttst whith ki bélﬁ/lg' &i6th @t hiohlAor\WinP! ock 43,
the identified packet may be 25 | ocated in the G stream If the MPEG
stream iss reacloottiedbasnl aanhemaink ynfoRaition aédtandl i&ﬁ%%ﬁél&%p@\ st%itgglvﬁa%a%7l
PCT/ US02/ 23084 medi um such as a conpact disk (CD), an index nmay be used to
qui ckly acesssiatddgagiet, Ray b bt Qﬁc@dmhﬁhﬂwﬂp}éaaxzﬁ%gisécﬁx@n&?Cket . At Dbl ock
44, the requested packet and subsequent packets nmay be retrieved, decoded,
and presentf@i24] | n onEa8gsdRL idsatiod K | : vi,dec audi o
packet s, mﬁich]nay be played in g;%?ﬁ?gﬁ??%?%gﬁk%ﬁ%ﬁpg%ggéﬁﬂggﬂggpbased on
t he ti m ng farfbRY /lor [ | A sto L e iIth an
associ at ed packet, ngd)%t g?ﬂ%@ggs%p%@c’?%%ﬁ% gﬁﬁ Iégr'n{rfr’] ?Sé‘r%)ﬁé'leﬁf%ﬁnt ation

be. used_f or specij al

saguence. LOGRLIR RRELED LU THYR0 BBl SR S S S aReR e oty
the I-f . ' d d f fast f d 0
e 1 TRE S FhRLANER AP Hsatet o etk Lo on reverse i n

this e

i nfformati o .. al] l-frames. in the yideo sequence, with an |-frame
occurring gbpfr&xmgteﬂy once every altJ second during norrnal~s?3eed presentation.
{0025] Creating a navigation database may be ;Serformed 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
i) 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 a2 method. The
invention may also be implemented as instructions stored on 2 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., 2 computer). For example,

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




approxi mately once every half second during nornmal -speed presentation.

[ 0025) Creating a navigation database may be perforned at various stages by
vari ous pe%@’“g‘ﬁi exanpl e, a conpany creating video di sks (sudl3 /42 /80i0ds
on DVD, vide d s on CD-ROM etc.) nmay create a navi gat PERUSPY/2808-hat
permts the end user to 15 navigate through the presentation in

predeterm ned ways., . That navigation file may be stored on the sanme video
di sk that c&HTS MW@ stoirage cnegéayeptic@byiakgelmddye; fiagh nadrs@y be
provided to the end user to create a customnavigation file to go directly
to favorit edepesst destriral optial, ecoustinat e athratforar &f prapegutdd sigaels e | Heridsser af ter
purchasing the video disk. This navigation file may be stored in a

separ at e melPYaT infaen sigrals, [digithl sigratsy otc.),26d pROR6] The i nvention nay be
inplemented in circuitry or as a nmethod. The - invention may al so be

i npl enent ed(%437}i nst r (e foreing dseiption isdntendditnbe NeadaR Md Wik, Wi ch may
be read and executed by at | east one processor to performthe fuhctions
descri bed h¥putions wilhaeiri to hoseaftitl i tHeeh, IHoSBMriktde b Suafikq iBghani sm f or
storing or turggﬁrésrritti ng information in a formreadable by a machine (e.g.,
a conput er )inc ie deripbeation) Whivh i@KhitdonteRPRL ksriiRd| [ read
only nmenory (ROM; random access 10 13/ O}S%%OEG&!{V%Q& 0%9?&%@%802/ 23084
menory ( RAMlaimsmgneti-c di sk storage nedi a; optical storage nedia; flash
menory devices; electrical, optical, acoustical or other form of
propagated signals (e.g., carrier waves, infrared signals, digital

signals, etc.), and others. [00271 The foregoing description is intended to
be illustrative and not Iimting. 5 Variations will occur to those of
skill in the art. Those variations are intended to be included in the
invention, which is [imted only by the spirit and scope of the appended
clainms. _11 : :

11




12 13 February 2006 What is clainmed is: 1. A nethod, conprising: exaninigg
an MPEG stream identifying packets,in the MPEG stream.t r ssoci ate
wi th navigation points in a playbazi of the MPEG strg§#¥8@ﬁ§‘§ %ring a
first conponent of information on the identified packets in an Extensible
Mar kupynbao gtimegis: (XML) file; and storing a second conponent of information
on the identified packets in a binary file. 2. The nmethod of claiml1,

‘wher ei.n: examthod gmansild’EG st ream i ncl udes exam ning a transport stream 3.
The nethod of claim 1, wherein: the navigation database is in a separate
file from elReIMREG MiEGsireemst. The met hod of claim 1, wherein: the XML file
i ncl udes one or nore of chapter tines, positions and | abels, and the binary
file incl ugﬁ ifyingoagkeitinthe MPEG stieamiept pie|assastategatith oavigatiompdings inaaiavbagsohdi ng
to one or Hey™" 1@ ranes. 5. The method of claim 1, wherein:

identifyin ' des. identifyin ackets associ at ed th sel ected
or csent At | Aa B i SR N ot Mo RAe RS Ko B STEPap B R aresiee
i dentifying packets includes identifying a packet containing a video

1-frame w diing apeem@abapdnent of infmatRR3h tHeidenfifed PAGeRSh £6h&Y il €sent ation
times. 7. A nethod, conprising: retrieving a first conmponént of information

on specified packets in an MPEG stream from an Extensi bl e Markup Language
( XML)2-navi etnredpedfof tlaimt hahereis: separate fromthe MPEG stream retrieving a

second conponent of information froma binary navigation file that is
separ at e £9%gMining@n MPEG stream includes examining a transport stream.

3. The method of claim 1, wherein:

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

4, The method of claim 1, wherein:
the XML file includes one or more of chapter times, positions and labels, and the binary file includes
presentation time and file offset of a packet corresponding to one or more video I-frames.

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

7. A method , comprising:

retrieving a first component of information on specified packets in an MPEG stream from an
Extensible Markup Language (XML) navigation file that is separate from the MPEG stream;

retrieving a second component of information from a binary navigation file that is separate from the
MPEG stream; and

using the retrieved information to navigate the MPEG stream.

8. The method of claim 7, wherein using the retrieved information to navigate includes:

identifying a point in the MPEG stream identified by the retrieved information:




MPEG stream and using the retrieved information to navigate the MPEG
stream The nethod of claim7, wheggin using the retrigy i nf tion to
navigate includes: identifying a Iip:gi nt in the MPEG stﬁe%%uﬁﬁezﬁé fied by
the retrieved information; 13 13 February 2006 processing the MPEG stream
~starting apméégg;n@%IMpEGagﬁgamgfagﬁsg{%ngiﬁttarjdeast a portion of the processed
MPEG stream 9. The method of claim8, wherein; presenting includes
present i ngpresehtvay o &agt.a pbtion thife pRE&RED MPECAéIM. 8, Wherein; presenting

i ncludes presenting audio data. 11. The nmethod of claim@8, wherein; the XM
file includes one or nore of chapter tines, positions and | abels, and the
bi nar - fi | E"® Mefqdfelaimt, wdemginati on tine and file offset of a packet
correspondin {,o one or nore video 1-franmes. 12. A machi ne-readabl e nedi um
havi ng st oF 8T I"IFEPLERS Prese iR YiHeaf&ta whi ch when executed by at |east one
processor cause said at | east one processor to perform operations

conpr 1§l NOFheSXABaYr AP WEES: Stream identifying packets in the MPEG
streamthat are associated with navigation points in a playback of the
MPEG st r eagreseiid isduobs Rrdsahtifd dutilo dzenponent of information on the identified
packets in an Extensible Markup Language (XM.) file; and storing a second
conponent of information on the identified packets in a binary file. 13.
The méd#i unthsfmethodiofieldim 8, whereisi n; exami ni ng an MPEG stream i ncl udes parsi ng
packets in the MPEG stream 14. The nedium of claim 12, wherein; the

navi gat i orfgggéd&f'bﬂag@'upgs R °ém§(ﬁ§éﬁ’éﬁp@r fimes, pesitiens prsl IaREGaR the binary file

es presentation time and file offset of a packet corresponding to one or more video I-frames.

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;

identifying packets in the MPEG stream that are associated with navigation points in a playback of
the MPEG stream; and

storing a first component of information on the identified packets in an Extensible Markup Language
{(XML) file; and

storing a second component of information on the identified packets in a binary file.

13. The medium of claim 12, wherein;

examining an MPEG stream includes parsing packets in the MPEG stream.

14. The medium of claim 12, wherein;

the navigation database is in a separatefile from the MPEG stream.

15. The medium of ciafm 12, wherein;

the navigation database is not encoded in the MPEG stream.

16. The medium of claim 12, wherein;

identifying packets includes identifying packets associated with selected presentation times in the
playback.




15. The medi um of claim 12, wherein; the navigation database is not encoded

in the MPEG stream 16. The nedi umypf claim 12, \/\hereiﬂ,i',:eibglgﬁtéogéu ng
packets includes identifying packets associated with selected presentation
times in the playback. 14 13 February 2006 17. The nedium of claim 12,

wher eitn; | de8kieliMmgc@rckelhferéifCl udes identifying a video I-frame with a
presentation time near one of the selected presentation tinmes. 18. An

appar at us, ldewifjing pikety indudee tetiifyiida Adeamifdmeaith Mpkcehilon Ak nadt@ndsr tadit hor i ng
t ool coupl ealected prasentatizditimes.t 0 exani ne the MPEG stream and to produce a
first conmponent of navigation information stored in an Extensible Markup

Language (gl\%% navi gation file and a second conponent of information
store PREAYS: ??&W'@i'&il on file separ ate fromthe MPEG stream 19. The

appar at us 9& {}Lrglt owdﬁ%q\ﬂ %g%tﬁ%o % sing; a storage device to store the

navi gation claim 18, further conprising; a

transm ssi Q{bdtﬂ?)hﬁd bACBUHIEY th RN bRy fhg tﬂce%%nd %ébrodweea faQtp aratus
of cl ai m 1&mpshe 61 iavight ﬁlr?d#EQﬁUn st¥ed 09 Ekt@r%

conput er pid@a@mfileZAd a BBsnaRABENEMDS PlorRatah @?opeﬁun ﬁér? ;&\?ﬁlé‘é’éﬁb&fg' on
file includesthdMPeGisteant i fyi ng specific points in the NF’?EG stream 23. The
apparatus of claim 18, further conprising; a playback conponent to navigate
t he MPEG st ream based on contents of the navigation file. 24. A system

c orrpﬂgSI ngt [he apparatus of claim 18, further comprising;

a storage device to store the navigation file.

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.

22, The apparatus of claim 18, wherein;

the navigation file includes data indentifying 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.

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

generate navigation information on packets associated with specific presentation points in the
MPEG stream; and

store a first component of the navigation information in an Extensible Markup Language (XML)
navigation file and a second component of information stored in a binary navigation file separate
from a file to store the MPEG stream; and




a encoder to encode digitized video and audi o data into packets in an MPEG
stream a navigation generator coypled to the encoder13tr_%brugggaz%(?e t he MPEG
stream generate navigation informati on on packets associated Wth specific
presentation points in the MPEG stream and store a first component of the
navi gat i ona HétoBéri@ica®8nd d i I Hﬂgﬁ ggV!E)L . navi gation
file and ainpecaioal conponer?ta&o@iroﬁgiﬂrtﬁ%@?%ﬁs{g% iied?f-ﬂ?n lE)ef( b ytlorrfavi gation
file separate froma file to store the MPEG stream and 15 13 February
2006 a decoder to read and decode portions of the MPEG streamidentified by
t he néi gathecwstein of daimeddi loriher 28nprising: syst em of clai m 24, further

conpri si ng: | ayer to present the decoded portions of the MPEG stream

26. The sy&PENFIde Prepet Hesigcodgseariqng of the MPEBEEeatr eam i ncl udes ti ni ng
information for synchroni zed presentation of the video and audio data

26. The system of claim 24, wherein;

;he: MPEG stream includes timing information for synchronized presentation of the video and audio
ata :




