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FEATURE ON RECORDABLE MEDI A BACKGROUND OF THE | NVENTION 5 Technical Field
The invent '\&@ %&ygem&nts relate generally to nmethods angqg Fﬂr

provi ding a g operating features for audio only, vrdeo only and bot h
video and audi o prograns recorded on dISk medi a, for exanple recordable

digital video disks, hard drives and mag et o ogtrcal di sks. 10 Description
of the Related Art Var GRMMERGIALSIIR ANBLELHARTIER REINEATI@NabI ¢ consurer s

to record video and/or aUd'PER'i'GﬂEEt?ﬁ Eto Béﬂ[EWl@ﬁﬂ-(‘t ation. Such devices
[ ette recor

I nclude tape recorders, video cass ers, recordabl e conpact

di scs, and nost recently, recordabl e digital vi deo discs (DVD). Hard
drives and magneto optical 15 disc. he A DVD that can be
recorded on only once, and therast DVD read only
menory, gs f%rﬁ{légq:lé'a by the acronym DVD- R The acronym DVD-R is al so
used generd to the wite-once, or record-once, technology.
Sever al fornats 'EhaanmattVabrrangememsDe!ate(geberalle(torrdetﬂioda ,andrappadatd® and

re-recorded, overwitten_or |tt n. These are,. ref d to by
e Cacr ony RVt BRNRNGSSRRFRER, ostFoE Ul vy YideS e S bl vise,

i ndustry st aqandiol e ghpe retdpdE6n dfmnearaowm%mrdmmgnﬂdepm +
RWare also used generally to refer to the respective rewitable

t echnol ogi edisksdiasd slitves iapdanagneorapiicat diske DVD t echnol ogy, devices and 25
met hod S ﬂ‘;ﬁ_ﬁ{a's__vVE{EE__as_gﬁ#tbﬂyencorrpass all of the standards which are

- now bztrdng Béderh olnyc’# eﬁéi Art whi ch may be devel oped in the future. In
many cases, the Varigrsadevicesieaiebesindeviiicpaderosntile conélfers WWeEordidedr

| i stener's absence, for presentation at a_ later, nore convenient tinme. This

i s ref er r ecBRonaudipRrograms fofdater greseptation. Rychdruices inrlude aR% ogr am i s
bei ng 30 V'r‘ae%FHé?é‘%géo Eh%&féeécﬁhé%tﬂ%@hﬁdéﬁfé ?&PBFEP&'QEQ aritfholt L N out any

interest in a recording, but the viewer's and Istener’s attention is
i nt er r upt edrecéntly,oegarslable digital video discs (DVD). Hard drives and magneto optical

16 discs have also been used. _
A DVD that can be recorded on only once, and thereafter is essentrally a
. DVD read only memory, is referred to by the acronym DVD-R. The acronym

DVD-R is also used generally to refer to the write-once, or record-once,
technology. Several formats are available for DVD's to be recorded on, erased

20 - and re-recorded; that is, overwritten or rewritten. These are referred to by the
acronyms DVD-RAM, DVD-RW and DVD +RW. As of this time no uniform
industry standard has been adopted. The acronyms DVD-RAM, DVD-RW and
DVD + RW are also used generally to refer to the respective rewritable
technologies. Reference herein to rewritable DVD technology, devices and

25 methods is generally intended to encompass all of the standards which are now
being used, as well as those which may be developed in the future.

In many cases, the program presentations are recorded in the viewer
and/or listener’s absence, for presentation at a later, more convenient time. This
is referred to as time shifting the program'. At other times, a program is being

30 viewed and/or listened to without being recorded, and with out any interest in a
recording, but the viewer’s and/or listener’s attention is interrupted, for example

by a telephone call or an unexpected visitor. If the viewer and/or listener is



by a tel ephone call or an unexpected visitor. If the viewer and/or |istener
I's WO 01/ 35409 PCTI US0050072 2 watching a tel evision program for exanple,
and has awgmassise tape in a VCR, or can retrieve and Ponaseseds2a cassette
tape qui ckly, the program can be recorded. However, t'he viewer and/ or

| i stened cannot view and/or listen to tye programin its entirety, and in

a_ proper {aiBnhing W eNalsion Brddram ?@Jeﬁdaﬁpnéﬁag]ﬂwe é&e%@g%béang& Etggd. The

time to conpletion of the recording can be ort or dependi rig on t he
| engt h of cameetpeve eathlos surluyicassatte tapel QUi thegitagtang gan begeverdedl v

eration is .such ions a record,

avail abl e, 0 lingted.to asic func pl ay, reé
Fact for vl QP rAE vichver andrdr Sorart S35 0oPRM and!Br iasd toig Pusdiam i
count er pajté ehfirdtlaRd P8 pRéper tihé séquérde, LiRfil dfferothdBLS dinY Rid BREA N the
play back of a prerecorded programor interrupting the recording of a

vi enedd pr egfnpieted, dherfimete cemplrtion ofl thefreendingcarebe shiorter loni i ke
conput eraﬁgﬁeﬂ’d@ﬁ éﬁs(hwr!lel%%ﬁﬁ Igg%$g@¥r?aﬂew ces have a very significant

addi tion n g back prerecorded DVD s. Thus, there

is an econoni Althoughteéwiitable Di¢Detechnalowy ist @érerall)VavdiRble) @pegition i8c! udi ng
met hods 15 and devi ces,_ that can be used instead of a conputer hard drive.
It is a claitedtgeuch bagicJypgiions R Pla¥y recotd fashforward veverse and stereous

features pu g S tar&{ f dﬁaqf Malo® ! SVl fppcreasing.
sal es. Owlz\é sleégtgtt?rvgﬁ%'cﬂjﬂ @lgggi ra Lﬁ‘gé'l 8?‘ troecorssgﬁegﬂﬁ%ﬁ‘dévi césfbgs wel | as
~any 1 heexdvil6 intediuating dbe olay, back afreeparedardgd poogratmoominteralpting thent i fy

and selectiv ecor ded .vi deo sb nal . [For exanpl e,

$Jé.l¥ 0 skig se mentfs %f .a{ | .

such a f &SCATANG QY apdeyyed Prearam) to elininaty commercials fromy tharecyMng: ci al
nessages {RRKE ESRPIRL Hard 8IS, FecutdabIe TND Hevives havé a G&vreégﬁﬂéa{r Skip" is
an inportant feature in the field of video cassette recorders. In this

regard, additienral dyaetians whick inelaringdrack Rygeagorded RYDionThye, dreryiien
et o IR0 g PO M g AT
Theselsh| amid deviees; thaecarsbel ubed gesteachofa zomputerf hgrdabivel dt isamhaliaigd s in -
SR VTG e M T A
returns tyripdniiSishthk 98alsf détvessitiBbétsidhd REleabing sasyIer Ci al . :
One feature which is desirable for recordable DVD devices as well as any
other MPEG media recorder, is the ability to automatically identify and selectively
20 skip segments of a recorded video signal. For example, such a feature may be '
useful for automatically editing out commercial messages from recorded
tel.evision broadcast signals. “Commercial Skip” is an important feature in the
field of video cassette recorders. In this regard, various systems have been
disclosed in the context of video cassette recorders to address this problem.
25 Present commercial skip technology in VCRs looks for black frames 15, 30
or 60 seconds apart. These black frames are used to generate é map of possible
commercials in recorded television programming. However, this conventional
approach is not entirely satisfactory because it requires one to wait while the
system returns to the beginning of the segment to mark the commercial.
30 Moreover, because conventional VCRs do not use MPEG type encoding, they-
cannot take advantage of more sophisticated video processing methods which

can be applied for detecting video program transitions such as may occur during



30 Moreover, because conventional VCRs do not use MPEG type encoding, they
cannot take advantage of nore sophisticated video processing nmethods which
can be appl ivegefidhgedet ecting. video programtransitions sugsér@seodisz occur

during WO 01/35409 PCT/ US00/ 30072 3 commerci al advertisenents and between
chapters of a video presentation. Further to the extent that conventional
VCRs can use other, transitional effects a . cues to deI | neate chapter

boundar i es, CAEeRA w%ﬁ&“?'&éuqnﬁt'gﬁtmeememrém [Byvides pEesendrliRit-cat i on
and sel ect | pyplrastRekeRam Hat BGn@éntﬁHx%i‘xS?ﬁ%ﬁ n%%’ﬂi‘n@?"tn‘a‘?émo 3 SHEPR 45 Of

the I nvention Then I nvention concerns a appar at us
contr ol | i ngcuesMeEtelineatiechapdel bouratapied; the d\edladeclts)fmlttwmtambhrpntldent ify

and sel ectivel Ki egnent s of . a vi deo nal,, such as, co
Sverti somtable ABRrRE Y chi Sty Kk Be et ing B §Uoh et Hasedaries-a
recordi my session the system continuously nonitors the video data being

recorded to detect a |um nance gradient (or other scene change detection
‘et hod) occurring over one or ﬁﬁ&_!mmmg In response to a Scene

change, the system s nd record | ocat j.on o

medi a correspc’mﬁﬁ E" ﬁ‘z%“ 8%’2%6(? %Jﬁ %Pgezﬁ'gai@@ﬁ%ufgméﬁgﬂﬁghmﬂ@c g to
one aspect ,vidée® mekid Fetdrdifgldedited ddromuaticblly identifcand8diedtively dkje det ect ed
scene change can be defined by a sector on the disc, a plcture start code,

or for DVD, sqgntentaw Pa\‘id??lﬁkﬂ“@htspéh a5 RAMMEIHIYadverisemamtanduing 0 a VOBU
boundary 88k 42" DLRfg A TAPEG! Y iabelbBRiIng 36051 SH THE SRLER, One O

the 20 get ected scene anges, the systeml ent}e? I es”a corresp Oidl ng vi deo
segnent as cosatinbeusly mommsahalwdmbvdmalbmmarmwdecatmhemEEh Ibm:tlrai-a:rey By

identifying the se nts in this t he playhack presentation can then
be sel ecti %é?%e"'&g(ﬂg‘?ngﬂ =0l ?{’aﬂgFV&%ﬁ‘F "%y%%/‘ﬁrﬂcf’f‘ i QYN AeB9ffiet her
the intervamagedlelds PN pbRseitds %@eﬁ@bnhﬁ?éi tha%s}@te?rﬁ stdHe¥in ﬁafha%st.me
associated with 25 commerci al adverti sene the interval falls within

the predet @nglingeard leggtion on thadoedie gorresperdiog natﬂw oggurendreot thensgarieal
advertl contta?%% h?ﬂictopcﬁn Xét %@Oasﬁg& tﬂé%éorﬁ lQ@a\ﬂoq'na&li e K e'H“?”d ina

playbac e co tai ne
corresponding to the detected scene change can be defined by a sector on the

disc, a picture start code, or.for DVD, the Nav-Pac (navigation pack) number
corresponding to a VOBU boundary. _ '
Depending upon the time interval between each successive one of the

20 detected scene changes, the system identifies a corresponding video segment as
either a commercial advertisement or a chapter bou'ndary. By identifying the
segments in this way, the playback presentation can then be selectively
controlled. In particular, system first determines whether the interval
cqrresponds toa predeter}nined-range of known values associated with

25 commercial advertisements. If the interval falls within the predetermined range
of known values assobiated with the commercial advertisements then the system
can insert a navigation command in a playback control file contained on the
recordable media. The playback control command can be used later during
playback to skip, fast-forward, or index the video segment corresponding to the

30 commercial advertisement. '-Alternatively, if the interval does not fall wifhin the
predétermined range of known values associated with the commercial

advertisements, the system can insert a menu button in.a menu file for



recordabl e nedia. The playback control command can be used | ater during

pl ayback to skip, fast-forward, or index the video segnent corresponding to
the 30 cowmorss#® advertisenment.' Alternatively, if the PORUSoaaD72does not
fall within the predeternined range of known val ues associated with the
commercial advertisenments, the systemgan insert a menu button in. a nenu

file f A . | tet .ectivel
begi n pl ab By 4 dtel i bebpitvely Bedn ool ord B RuidE Shebfer SBtGRLRY
Accor di ngtheovidee segment.i ve arrangenents, the recordi ng nedia upon which

the MPEG video,is stored can be selected fromthe group consisting of a DVD
5 disc, a conphEesrding 1@ theipyentivesicandements thedeaerding wedis upan wWinides. | n
fact the =1 ' I - I Hee (e har d

i ve or PRSP 681 SoREl bp e Bicefer? et 8GR kBt b DV

bi t st r@andisBr a ebripeger hardidrivepimagnetiritape and miagnetagoptcal discsa lalfaek di agr am

f it abl e DVD device. that b ided with d
b ot no BT BLS oLnileb e T REorBb A b P e B e 2
is a di agfmuéeshlIMPEG dricbdér 6aditdidlytre8ortiRi drAMPEGASHKstidand. rewritable DVD,

15 Figure 3 is a diagramuseful for explaining the organization of video
object units in video object sets. Figure 4 is a flow chart useful for

expl aining a process for cqqugrcial. ski chapter delineation. Figure 5
is a block diagram usef ul &lre?geﬁfgﬂf%?ﬁngf—ﬁgﬂ?@ﬁ@gpl ayback 20 control

file tmn be melgirectlis Hblodkl didgrBasef & péweitabld DMDEdEViIEE ehdtachnbsd 0odi nent s
Recor dabl e DVD Devj ce A device 100 for inplenenting the various advanced
oper at i ngPic¥ided, withjone orgngre-afveRGe oPRatng featuras Bhacsridancewitbibat s t aught
herei n utiLbidve Srrafddnhéb! € disc nedium 102 in accordance with the :
I nventive arrangenents 1s shown in block diagramformin Fig. 1. The
rewitabl e di Figured? isra dB@ram useful doeitjiustsating the spiral track on a rewritable

DVD.

15 Figure 3 is a diagrm useful for éxplaining the organization of video object

units in video object sets. .

Figure 4 is a flow chart useful for explaining a process for commercial skip
and chapter delineation.

Figure 5 is a block diagram useful for explaining the how a playback

20 control file can be modified.

- Detailed Description of the Preferred Embodiments
| Recordable DVD Device
A device 100 for implementing the various advanced operating features in
25 accordance with the inventive arrangements taught herein utilizes a rewritable
disc medium 102 in accordance with the inventive arrangements is shown in
block diagram form in Fig. 1. The rewritable disc medium 102 is embodied as a
rewritable DVD in the illustrated embodiment. In many instances, as will be
noted, the rewritable disc medium can also be, for example, a hard drive or a
30 magnefo optical disc (MOD). An example of a MOD is a mini-disc. In many
instances, the inventive arrangements are applicable to video or audio or both

video and audio.



rewitable DVD in the illustrated enbodinent. In many instances, as wll be
noted, the rewitable disc nediumcan also be, for exanple, a hard drive or
a 30 nmagnetwoapsssoml di sc (MOD). An exanple of a MOD is aPRUTAMISO0MOBT2. | n
many instances, the inventive arrangenents are applicable to video or

audi o or both video and audio. WO 01/ 35409 PCT/US00/ 30072 5 The device

100. 15 capabl e ofdiblibsd oRNts bapible!FaNHitIAg b hhl Fedlling sroffi the/fsc! 1 11! S

exanple, a rewitable DvD 102. Vi ce Tonprises a ni cal assenbly
104, a contmetiusmcinithis &20mple, airelwdtablel DVD NP2t TPheodegse cgmpisel al40 and a

vi deo/ audi o_out put processi path 170. The ocat{on of. nost 5 of the
bl ocks To drPPRRLRE SEEmPbLI 04" 2 sapiel et F200R aidrdladie M mipgessing

al I ocation pgh a0anala VideoALaRKSUthat PRSIRsEIRG Pk RIVESTRE aNGEMRIN SPRfdsaNd
is not critical to understanding the operation of the device. The

mechani dal efsthentipoks tal diftaremt sretions e tpathsl Bosalbevidentnvhryeasithe allazatoa and

i ck nbl i d b d t he .10 i.nni
i o A1 acdhoiné ah dReieiins 8 cRRBF Pulrors® SR aE o 20 2pt Brllen 8,
t he di sc orunddrst@intiigetheSopraticr o elydéuiesed onto the track for recording

and playing back video and/or audi o program material. For purposes of
under st andi ng t He megBaricalasspnblys 104 canarrises aymotere106 (fer gpipingsthe

recordabl e t ' 4 rhek) l,e-si

recordi ng, '32& ner %E' ﬁey@(%ﬁ%'?g?%%@g 1&%‘&%%%?&@%@{0 @?Jgrgog}(%geon‘fer&ggdi ng
fromth® dispinnihgldisc. pAdeserforothe piekgmassemnbly mirns Bpots aitto D Epitdlaradiodm
sides. The iccbgg aﬂgl t.he notor a]re controll ed bé a servo 110.. The servo
110 al so rdO&i of fiiurinates spRtsspligpdy Biyrngd onte ahe trapk ok rreoeding And ¢ r ack
of the di sgdAhgduck Vidds>hnd/BPHLdi Yhaskald ' ' 0
an error gpo%egt Il on ci rozui tlalgofho\-ﬁw}is gf\ar@an blgalcoﬁi;?ddué?gﬁﬁpgf?%rgmﬁné
control sedhednvergiorgiit isdrreleyant whethexdbe slist is recondableperwone sir tyopsidhs, The

and. o nawi i ane SYpAE BERPIPIHERY ool inl RETRILIELeBH rocotiy | os

a firsti5si npirtsublsggaent reading fromithealdisy) t8késiplaca eromh itlhe same@idé of e areé t he
servo 110 supplies a_.second input signal to the navircljation data generation

ci reuit. 126 framigthsides, hs pickyp apd the{aptesase cpatrelies by reseryal 1.
section. Thgd@i841 P iso receives the Playback Signal of data read from the spiral

track of the disc 102 as a first input. The Playback Signal is also an input to an
error correction circuit 136, which can be considered part of the control section
20 or part of the video/audio output processing path. _
The control section 120 comprises a control central processing unit (CPU)
122 and a navigation data generation circuit 126. The control CPU 122 supplies
a first input signal to the navigation data generation circuit 126 and ‘the servo
110 s_upplies a second input signal to the navigation data generation circuit 126.
25  The servo can also be considered part of the control section. The navigation
data generation circuit 126 supplies a first input signal to the multiplexer {(MUX)
154, which forms part of the video/audio input processing path 140.
In conventional recordable DVD devices, the nangation data generation
circuit ‘_126 will generate conventional navigation packet data to' be stored on the
30 disc with the video data. In accordance with the inventive arrangements, the
navigation data generation circuit can supply certain additional information for

inclusion in the navigation packet. The additional information can be used for



data generation circuit 126 supplies a first i-nput signal to the

mul tiplexer (MJX) 154, which forns part of the.video/audio input

processi ngwguanked40. | n conventi onal recordabl e DVD deviPCRWSig2navi gati on
data generation circuit 126 will generate conventional navigation packet
data to be stored on the 30 disc withghe video data. In accordance with

the invenjiptevéd pafemmEitetor sBRcERY iritkirhode ?ﬁaé;?a&? Bﬁé.;’%fr:]ibpﬁ aS'sheff! t can

supply certain additional information:for usi o e navi gation

packet . Tsubsgadenthobe deseribadnintmore detrilbe used for WO 01/ 35409

PCT/ US00/ 3007 6 I rneoce for. selected trick nod | ayback
operations as zl-s'}?a?‘l't%{s gg?ﬁ%mﬁ?ﬁg RJORYS ﬁoeﬁ" FH°F18P"ée‘6‘é?th?&i"gheyout put
of the Mbfrclitdi28. dheidiapit bPthSleredr ESrrettiohVidin]\ciFH 198 i§ alretbidabiS: The

out put_ of the error cqrrection, codi\rb% circuit 128 is a recordable 5 input
si gnal® sUppyt signaisupplied)te kg Pickap W3 avhigh (will he “tnumerdontorthe spirel spi r al

track of &{%8‘:’%&9@16&6&1@14 Asg - The control CPU 122 also preferably has
In

access to e data contai ne the track buffer 172 and record buffer 152
as shown in FiTie contiGPCPLR22Raxis0 prdferably haxdadoess addhé dher emitaiiedan dat a

stored in ,the tra b er 172 d.,record 10 buffer_ 152. Control and data
i nterfacetgleéfaé’tkat?‘&gerpﬁei @?‘éﬁ??’g%\ﬁ%é&%?ﬁ“‘%?ﬂﬁfﬁ'ﬂg €BUY 122 cap control
the oper ajdi@8, RfodAPC kRl refortngt g@g@%&a isted i ther %I?bﬁﬁﬁp‘i9ﬁ_é]n%8rec§mtabl e

software or firmvare is. provi in menory for t conventi onal

oper d0i orbuftes 3. nEantsgl anrhdatal inGriaces are pisoxptdfarally providgddon routines for
t he advanced.f.eat Rvided for .controlling CPU 1 in, 15
accordan ee?r\?’\n't%ﬁst e“?ﬁrzlégﬁ&t‘?&(’)"ﬁmgst%s/ﬁgﬂat'ﬁ'e'rogipr?g\i?teY'dﬁg%Eggé{?ri ﬁé‘b ap greater

detai | . afydinaidoder 148 eSulidble suftwhrVEer firdivhinesis PIbEAEY I hiePhsry fafithat es
those functions presently avail abl e, narrelﬁjépl aé, record, reverse, fast

f or war d,” con¥antional pperations meriaymsd pysgasirol héds dnjagddition, pregiapur t t o
pause op oo ' f ' ' ay back
Do or orogtnd ok ing aaViibed el TRuCariHbAURY forberidiiha Bpu PE2in 2

pr ogfném- teeceidance avith thenmeection gs ishalirhereiraftes derdiscjbed\irs gresatert detailf f er 136

5 Prov ded 12 EERANSITEIN i her bR AR R R e 140 1o
si gnal pres&idisesénthUavailable, namely play, record, reverse, fast forward, slow :
play, pause/play and stop. The pause is a counterpart to pause operation in a
VCR, for example manually interrupting the play back of a prerecorded program
20 or interrupting the recording of a viewed program to eliminate commercials from
the recording. A separate buffer 136 is provided to receive commands for

' implementing the inventive arrangements taught herein. -
The video/audio input processing path 140 is a signal processing circuit for

converting a conventional television signal, for example NTSC or PAL, into

25 digitized packet data, for example MPEG-1 or MPEG-2, for digital recording by
the device 100. The input péth 140 comprises an NTSC decoder 142 and video
encoder, for example MPEG-1 or MPEG-2, 144 for video in, and comprises an
audio analog-to-digital con\.rerter (A/D) 146 and an audio encoder, for example
MPEG-1 or MPEG-2, 148. The digitized signals are combined in a multiplexer

30 150 and stored in a record buffer 152 until an entire packet has been
constructed. As groups of audio and video data packets are created, they are

combined in MUX 154 with appropriate navigation packets generated in the



converting a conventional television signal, for exanple NITSC or PAL, into
25 digitized packet data, for example MPEG 1 or MPEG 2, for digital
recording b evice 100. The input path 140 conpri se Wecoder
142 and vi dgvgéljg%ggder: for exanple MPEG- 1 or MPEG 2, 1445%‘62?‘1% eo in, and
conprises an audio-analog-to-digital converter (A/D) 146 and an audio
encoder, for exanple MPEG 1 or MPEG 2 148. The digitized signals are
conbi ned i nnavigafian fetaggnesationsblogkd 28. o7 be Prgketsrase dhen sent e tathe gror | an

entire PaCkglnddbrEsling CHBSH: 148 Cthror do%&%g%q&&ﬂ%ﬁt A% UfleRo G 2

e
packets are created, they are conDi approprra
navi gati on gdesrhed $o herpartiotthe inptihpathO140/ 35409 PCT/ US00/ 30072 7

navi gati on data generatjon block 126. The ckets are then sent on to the
error correcti dns BFUPRUCA! matter the gma ?td"gj' 3«5 le, Wit op ghe spiral agk of 228

can al sa bepygegnRfEte d(Eﬁ"oPééltre&ioﬁ &6dd) Mtk 8248 s]eéporsﬁ&h%rf Eg&; E&%\c}b ‘< an

matter, the small est addressable unit on the spiral track o
ECC (error includesi20A8 bytes)oflser latd. Adroup ti® e nunberraf ECC Ibicokst éor

I ncl udes 2048 byt o] ser dat roup i s a nunber of bl ocks, for
examl o 12 StaAe 2,0 fad SlpERErioel? teptRrarts FpPHERAIY 97 seoemntis of
conbi ned Vi glaAbined vidst and aagioaiFogRinG Matkrial | MEneaRId0ht 6f lihddloacs al ong
the spiral track needed to record a group of ECC bl ocks, for exanple 192 10

sectors, i stheemirabtrapknepdedito recosd aegroupiof tHGC bisickal farrexekplend&8r di ngl v,
it h d_byf J | . h t
Store QP Rtk ¥ doifod RGBT aPH seBinelESF thd SoPf PAN, MEEAHG e

exanpl e, t cappepr thatrtheabyord. Bufferamedd zo de eniylilargarwhougHas RerRIGsEgHHhent al .
The out put (ré?cess' ng path 170 conprises error, correction block 130 and 15
a track buf RAusAINent ok data cppcorrespRRdcier iemRiete apRsAXiMAtely @& | s

assenbl ed igycg;,g@gkghaiofg{d {,gd@;,tb%%,gﬁpﬁgéﬁé]g. The packets are processed by
' th

condi tional access circuit 174 at controls propagati on of the packets

through denul t iThieexgpull pecessing math rgdpernprisespenr trscdreecticndislocla@Oaant o
PLoCe=5" %0 APE B ybl o0 7% 9390 BB b Bl BB,
cor r espondidigeinbleaniptepacikstefor further 66 ingd| THE Patkerdthry iplssesBEABHAM
m‘:l_t erial. conditional access circuit 174 that controls propagation of the packets through
demultiplexer 176 and into respective paths for video and audio processing.
Accordingly, it can also appear that the track buffer 172 needs to be only large
20 enough to store one segment of data, also corresponding to approximately 0.5
seconds of audio and video program material. ' |
The video is decoded by decoder 178, for example from MPEG-1 or
MPEG-2, and encoded as a conventional television signal, for example NTSC or
PAL. The audio is decoded by circuit 182, for example from MPEG-1 or MPEG-
25 2, and converted to analog form by audio digital-to-analog (D/A) converter 184.
A PCI buffer 190 and PCI decoder 192 can be provided for decoding
presentation control information contained in navigation packets contained on the
disc. The output processing path 170 can be deemed to include the error
correction circuit 130, as noted.

30 DSI buffer 186 is prd\lided for receiving disc search information (DSI)

contained within the navigation packets. The DSI decoder is used for decoding



The video is decoded by decoder 178, for exanple from MPEG 1 or MPEG 2,
and encoded as a conventional television signal, for exanple NTSC or PAL.
The audi owigsgadeeded by circuit 182, for exanpl e from MPEGuUStwmooAPEG 25 2, -
and converted to analog formby audio digital-to-ahalog (D/A) converter
184. A PCl buffer 190 and PCl decoder 192 can be provided for decoding

onthe. _citBe SohipfeatelP SoPBuhel Wil BevBeuer pafkesd wuehahal b5 depibed  ne
error Conk esdredetsil bolgin, 130, as noted. 30 DSI buffer 186 is provided for

receiving disc search information (DSI) contained within the navigation
packets. The DSlotallyothe presenisioyention gan beireaizeghin haghyae. poftwase0arao72 8

the DSI inf j ' i 4l At ' 1, b
descri bed NI g SR BE Bl dophart BRI Pedt RPN ik tdig o2
real i zeéd ithe lpa¢skntiirerensiohtosartes realized inco pbntralized fastiioh dn dnercongudesof t war e.
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eal | 2d SRR CAPPBIRIEGHIT GHI 332: EDph EA BytedIfsh DA WBS DI o t he
control Chlitrd2dr eRimdrits arélipreat Hdd devehl HerddphBeted éérﬁﬁgﬂé isggt%gfélt S are

spread across several interconnected conputer systens.
conput er At kindaf commutengysten ersothenppratatusradapted forgcastting bt tmet hods

descri bed herei,n is gcceptabl.e. 10 Specifically, although the present
i nvent i on 3% 8g§9ff‘ﬂ'g§dﬁ%’8¥"ﬂs a&Bﬁ?t@ﬁ%‘at es the control CPU 122 of Figure
1, a tppical CSB'@biﬁaélly?%l&Bugh&ﬁd‘ﬁ?és%naﬁﬂ/e&ﬁBﬁ\éﬁrdésﬁﬂblédihbtéirﬂ _general
pur pose conputer systemw th a conputer programthat, when being | oaded

and executcefiteropiatasdihe qamtral GRYL1 82 of Haure b, atypicabgombinasion ofy system
simlar t 0, g | IJecarries out
the neth og's&,1 H(}gg'%r %Je%fﬁ@?g %&ﬂ?%oapgég{rh%rﬁs%% ? %%ﬁu?%a%g%? ov;"tt)lg %e mbedded
i N a conpbaiputerogyogramn ithal, svherhbeihg doaded awkexscuted) cconftrds theesorepatdri ng

t he i npl enent at

e o o oy oo e S PSR L o AR 0, B 2020,
in. tRE presfiM tHat it durties 80t IRRAMeBBUsCIdRCABSd ABrein.N ThéGrasentlinvéhirie, code
or notation, of a set of instructions intended to cause a
can also be embedded in a computer program product-which_comprises all the
features enabling the implementation of the methods described herein, and which
when loaded in a computer system is able to carry out these methods.
A computer program in the present context can mean any expression, in
20 any language, code or notation, of a set of instructions intended to cause a
system having an information processing capability to perform a particular
function either directly or after either or both of the following: (a) conversion to
another language, code or notation; and (b) reproduction in a different material
form. The invention disclosed herein can be a method embedded in a computer
25 program which can be implemented by a programmer using commercially .
available development tools for operating systems compatible with the control

CPU 122 described above.



system having an information processing capability to performa particular
function either directly or after either or both of the follow ng: (a)
conver si on wo 0185¥0% her | anguage, code or notation; and (b)rOoTASI@I0TZ i ON in
a di-fferent material form The invention di scl osed herein can be a nethod
enbedded in a conputer 25:program which c be inpl enmented by a programmer
using comercially . avail able devel ools for operating systens
conpatible with the control CPU 122 %I above. WD 01/ 35409

PCT/ USOQ 30072 PoPilpdees af fiRistrating 866 invaintivk | aiihgaineRts, [g18giany AititeMa!
arrangenments, programmaterial can be recorded onto a rewrl?ab | e DVD and

pl ayed back canbe recersied; antp|aremyitable DY Bvand ployed beck frons agemritablgiRVD2 | s
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of two sgbstjoal ershetmwlao ik FORhEE by RYfl#) roGiE piagtic platkdike ifémbag12. 1 TREM
thick disk. A center_hole 14 can be fornmed in the disk so that a gripping

devi ce of t FewBeble Q¥ ean gansiftof twoasubstrates bpnded foaeterdby Rn aghesivent r ol
the angul ar I S)rrﬂrgﬂp ?Qrﬁl’% |dknd|§|9(39[ 9@:&%?9@ ?4%'3& Henf\éfrweh\fﬁ tflg disk so
e I's typrcally

arrangenent I on recordlng on rac

out war dl y altmga gnﬁpngaiev:der@fcﬂhelzﬁctdrrmﬁ af Figure Necan ssbunely Raipt thef diske.
spiral to a | arger art of {q? spiral. The several series of three
ot o dot s 8BAsPEUEhHra Baadlar meRen of 2ok SEA IARSRHANECHEN ARBIPNRIVAS o

resul t, 4gheghg é}ﬂbﬁ&.of the spiral track is 15 deened to be near the hole
14, and 1s denoted by square 18. The end of the spiral is deened to end
near the ri m an@ihe dirdction eﬂrmorﬁhamwmaclﬂ'im'@@icaﬁkiOIUItVe!drdIVI aldng -aspiral

generally a fini nnln of the spi.r ot ed:
oo advaREEd & St gnpl 88 FACEr B 5P (Hl o8 o ottty PO S ppRor it o
utilize bacjsmaé:d Tf@:@é\t&agserieb@v thiee laFgeddts! (Qr J9rdenaté portitist ofothet thdck
spiral to a 20 smaller radius part of the sp iral~. The track can al so have a

si de-t o- si dBOGEIMHIVE in t%?'@ﬁ@ﬂn ‘?‘ﬁatfﬁél"&r% bﬁ}'“ft'ﬁg &t toerspuRlitsadielsi a type
| ndexi ngg. Ddﬁ erh8d tdvel ¢]é‘a'|‘|tﬁé ﬁ%le‘)hs&ﬁi d’teﬂ cg{%?e 5. 'R Eﬁ&‘%‘f e are

shown, and theseé are s r eat nl'arge
spiral is deemed to end near the rim, and is denoted by diamond 20. Those

skilled in the art generally accept defining the beginning and end of the spiral as
noted. Certain advanced features in accordance with the inventive arrangements
utilize backward recording, that is, from a larger radius part of the spiral to a
20 smaller radius part of the spiral. The track can also have a side-to-side wobble,
not shown in the drawing, to accommodate media type indexing. Due to
difficulties of scale only portions of the track 16 are shown, and these are shown
in greatly enlarged scale.
Each nearly circular, radially concentric section of the spiral is sometimes
25 referred to as a track, but this terminology is not commonly accepted as having
that specific meaning. In CD-ROM's, for example, the term track is also used to
refer to that portion of the spiral track that contains a single audio song, or other
selection, and the same may or may not become common for DVD s.
The inventive arrangements have been described herein relative to
30 recordable DVD media. Those skilled in the art will appreciate, however, that the

invention is not limited in this regard. Rather, the improvements to DVD



Each nearly circular, radially concentric section of the spiral is
sonetinmes 25 referred to as a track, but this termnology is not conmonly

accepted swdiasiomg that specific neaning. In CDROM s, picgmseomonl e, the
termtrack is also used to refer to that portion of the spiral track that
contains a single audi o song, or ot her ,selection, and the same may or nay

not beco ve, arrange have been descri bed
her ei n rgfa S?ve tg;‘g’&a?}eggofrﬁal all.j)ﬁﬁémoades'ﬁ?o 55?‘15 ?‘85’"" Gapbe ysed | |
appr eci atwith dngwyperof didbaheﬂiaemdltiwmibwhot imited tb'D‘WDfﬁit)}zd’é gk, regard.

Rat her, the inprovenents to DVD WD 01/ 35409 PGI/ US00/ 3007 10 navi gation

inforrration for inproved trick nodes as described herein can be used wth

any type of disc nedia, includi JJoted to DVD-R type nedia. DVD
Data Structures 5 As shown in FP?Dbggtaggngé% contains a video manager 26

and visdeo tit lAs steatn (rvma) 328acH D/DYEBnia &dRfeoMindRsyeri 26 8nd Siddofige Mat i on

(VvTSl) 27, 0 deo bj ect set for, menu 29, one or nore VOBS for
title 30 %WES) ggn?&l H%C'a&-h&ide?.tttleeset?dmoeﬁ'?t'oar(HT§l)\ﬁrE| arpackup 31.

Each VOB%psﬂnapv.ds&esafecﬁeét £3r rAem an {;%;@:&l%@ﬁ@}@@&ﬁé&m&ach vi deo

object 32 includes a 10 plurality o so I ncludes a
col | ect | mentginptheactusl tite centent, and a (VTSI baskup Bfle \BEaBB VABA 30 isks cel | s

t oget her and i at at, order .t rqQgr.ans or c s are-to be |
pl ayed. C&MMR §'s\fﬁ qﬁ'ﬁ&'ﬁ‘ﬂ?(‘flﬂe& q\'@g&?a B%‘g'g\“%ﬁ@é’g’ée"t% '“ﬁ? Sit any
desi ned @nstality &Oéeuemmtech VOBG 6180 ifudésay QEIIERIACEHN pthters ¥ ceﬂénﬂPm y.
15 Each ceII I ncl udes adgl urality of VOBUs 36. Each of the V

whi ch t hdb Wu@b f@sﬁ(@ﬁ@ ta links 6?'?9‘0"098@19@@@@?@%'@8“9 Vzcmminetlw4 to 1 0

d k
h e A Helt Rl T BaGS, GO it Heridid VRS AR addd TR
PCK) 38 fomnlay(mulady dasmq)asbr.alﬁor ekamiple, ftbé\lr oan beg d{avuissen‘uenﬁﬁllvs ori ncI udi ng

vi deo 20 E'Eff' S (V_PCK) 39, audio packs (A_PCK) 40 and sub-picture packs (SP
PCK) 42. XWYVOBU i s noni nally conprised of one group of pictures (GOP).

Typi¢slly, t-E@cNEBHn@Qﬂbﬁiarkﬂuﬁﬁcgdbl‘ ¥ OBUs! 86D EscH dtthe NAOBUS &6 i T D ,
associ ated audi o data. The conventional ly contai ns presentation
control Mifieh the vidao coatent of the disc resides typically contains 0.4 to 1.0 seconds
of presentation material. Each VOBU 36 is a sequence of data packs in
recording order. Each VOBU starts with exactly one navigation pack (NV_PCK)
- 38 and could encompass all of the following kinds of packs, including video
20 packs (V_PCK) 39, audio packs (A_PCK) 40 and sub-picture packs (SP_PCK) 42.
Each VOBU is nominally comprised of one group of pictures (GOP). Typically,
the VOBU contains about12 or 16 pictures, together with associated audio data.
The NV_PCK conventionally contains presentation control information (PCl)
as well as disc search information (DS!) for the video object unit in which they
25 are included. The presentation control information contains details of the timing
and presentation of a prograrﬁ. The disc search information is composed of
relative addresses of NV packs of VOBUs in the forward and backward
directions. Each NV_PCK also includes the data size of the first reference picture
in a GOP and the end address for the first thre_e reference pictures in the VOBU.
30 This is the only clue given as to the structure of the VOBU.
A disc containing one main title can be broken down into several chapters

which can delineate a particular story. Chapters forming parts of video titles are



as well as disc search information (DSI) for the video object unit in which
they 25 are included. The presentation control infornmation contains
details of lekiqgd N9 and presentation of a program The Gicsfuss@ofD
information i's conposed of relative addresses of NV packs of VOBUs in the
forward and backward directions. Each NV _PCK al so iincludes the data size
of the first referenceggaicture in a GOPland the end address for the first

three ref e? ¥aeR! 5PRSIIVELsas they ranupgtion@se,markes arihraneh point i the videoas t o
t he struct i.he ,,{?ai j Il SRSt Lt oken
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useful construct gs they_can function as a rker or, branch point in the
video prcS¥HPSt ?%ﬁ‘.’t'%‘\/%':ﬂ%l%?jg[’\%oﬁ UPEt 520 S€ eﬁHS¥°Pﬂ¥‘é‘r‘l‘ﬁ’i"ﬁ WAd a comuand

set fors codHitalar Ofdeb i |rAviar orRitcsChled RAEBtdra) be provided on discs
to allow content selection. For exawl e, a user can select through a user
menu a' 5 partiNaMigation deromandseare petticalarlyouseful far feéilitatingefiowatvatatirs) .

i i ' I ful f facili ' fl I
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are to be ljkgyells tegethen and indicatas im awhat osderdibei aslis|arg to dgiplaygd-hEacket of
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Each conmm can | u up to ree instructlons, 1nc I'ng I nst'ructi ons
for flow c¥hwhioth sacin have goe @ptiohakcomnomapd. Eechtgonamand @aarinclBdegipatd chai n
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pl ayback o, lapbl do &i. Prograifiithail infdlendtlvh PECIERCSontaiMEdNA gRENt ation of the
cells conprising the video title. Conmercial Skip and Chapter Delineation

Fig. 4 is riesergatiemgpntrp| inflenmatiamPCl) perdionsf thervidemratacstagarakiTheand
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process begins 1 n ste user begins
Wi th the eodnpresertatiokiof tharedlis bampeisingethendddo titlef eat ure- acti vated. Record
operation can be user selected
Commercial Skip and Chapter Delineation
Fig. 4 is a flow chart illustrating a process for commercial skip and chapter
20  delineation for an MPEG recording. As shown therein, the process begins in step
402 when a user begins an MPEG recording session with the commercial skip
and chapter delineation feature activated. Record operation can be user selected
by means of a control buffer 132. Advanced features such as commercial
skip and chapter delineation as described herein can be activated by means of a
25 seﬁarate advanced feature buffer 136. These controls are used as inputs for
CPU 122 and for selecﬁng appropriate routines 134,
in step 404, the system analyzes the video signal being recorded to detect
a cue which signifies a scene change transition to a commercial advertisement or
a chapter delineation within a movie. Any suitable transitional cue can be used
30 for this purpose. According to a preferred embodiment, however, an image fade
can be selected as the transition cue. An image fade will commonly occur when

a program transitions over a series of images to a commercial advertisement in a



by neans of a control buffer 132. Advanced features such as conmerci al
skip and chapter delineation as described herein can be activated by neans
of a 25 sey a9 advanced feature buffer 136. These contecefusesmoerzused as

i nputs for CPU 122 and for selecting appropriate routines 134. In step
404, the system anal yzes the vi deo si al being recorded to detect a cue

whi ch si e n tion to a co rcial advertisenent or.
a chapt é?’ggeiaﬁ'ﬁ%a ?‘gaﬁsqvmfﬁﬁ 'qz raﬂﬁ';‘"oglﬁufa‘iﬂ“emgpéﬁs?tcgﬁﬂ?ﬁr cue can be
used 30 diliedtivnsinEimeviecor \ﬁﬁé@lﬂﬂbng to a preferred enbodi nent, however, an

I mmge fade can be selected as the transition cue. An inage fade will
commonl y occOFCHg toa prefsrraehambadiment mistestion of adurninance gradigetag o a
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detectiogn of a |um nance %Sadi ent a descr.i bed herein can be perforned as
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conpensat ed predi ctlve codi ng data conpres n system as MPEG
adj acengrddiente Theafremesarne dividathingo eavere! segreentsas described ¢herginaatident . The

franes | Vi nts as described therein and the sum
of the DiCerteBR,AR00nF B Ppne B et BeREReL T emsBAG ApScRTEnT o 10
f r ond adfreaeadjatémtieames iObbirtatior @ack a¢ hwef pditofPaljsserdffratdé acent frane
segnments. The ratio of the two frane differences is obtained. for each

segment Se9TPgRtsn gThesratiopichedyva framedifigrensep dabtrined.fosieasbisgomengonst ant
for all mibidy ishh sfe%rmwatw@ﬁn%us&gma corllfar P 3l df'0Cess! ng

associated wth etection o m nance |ent can be perforrred by
cont r ol predeteriner niapber 66 regigre. aT ke d@dabpltoedssmglaatoqimedashbr associ at ed
with th ket .video encoder, _fading is t detect stem

Cont i nUBEtRFHOR gt m P aEeyaraisnt Pa B Periormgd BycEieRl GFD 3R2Prae However
i fmdi g@aratedﬁdafdteais.gt:ﬁeardca@s&y&keahtémmthrmeﬁoa%nei ﬂd%&%c&@@h In step.
406, the systemstores in a nenory |ocation or | e an indication of the

time and redbfefing is pekdetertes the sysiem GO'ZU'Q%rTPQEGM the videq mignal
det ect egenhb' %é@ﬂ&& lrggt%%' £04. H%er,alf rf&fﬁﬂ&‘?s Hgte%'igé’}ttﬂgn the system

continues on to step 406. In step 406, the system stores in a memory location
or file an indication of the time and recording location on the media |

20 corresponding to the n® detected luminance gradient. Thus, a record is created
of the relative time during the recording session when the fade occurred and the
location on the recording media where the fade was recorded.

According to a preferred embodiment shown in Fig. 5, the file 502 is

created by the fade detector 500. The fade detector 500 may be implemented

25 by CPU 122 together with suitable program routines 134. The file 502 thus
created will include a record or pointer to the elapsed time 504, to the disc
sector 506 and to the particular picture 508 within the sector. This data file 502
can, for example, be maintained in RAM (not shown) associated with control
CPU 122. |

30 “In étep 408, the system determines whether any luminance gradient
associéted with a fade has been previously detected by the system. If not, the

system proceeds to step 404 and continues to monitor for the next luminance



of fhe relative tine durihg t he recordi ng session when the fade occurred
and the location .on the recording nedia where the fade was recorded.

‘According t@oqugg‘,? erred enbodi ment shown in Fig. 5, the fﬂd@sﬁ%q
fa

j25
created by the e detector 500. The fade detector 500 nay be I nplenmented
25 by CPU 122 together with suitable programroutines 134. The file 502
&)i nter to the elapsed tinme 504, to
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gradi ens. kévérabprexreding dradientLVvi ously detected a | um nance gradient, then
it continues on to stgf 410 where it calculates a tine interval between

the detected |msteRER2.Fhadivstam determines whether therinteryal'cal@iiatedtin stapus,

h t -1 nf. etween the nost regent detected
oraa onc oo S AL B Al AT Bl hndiesiad
det er mi nes Thisd pesdetérenined eangsl ofovdied afecsbrmonlyeBpprodinately'BbbrB@®

redeterm ned range of values for commercial advertisenents. -These
Br edet er ni ﬁ%‘&?']dgrfgé’%f’ eptipnal delgvisiansaguartisingp Haxeye: she irgentend9noteconds

i n comyent il tb&heye ﬁgtﬁi}uﬁﬂ‘(ﬁft}és%ﬁrﬁa%@%\lﬁme Erl}Sn)aﬂs"g%'moq%', s not 10

limted to these particul ar values a y other tine 1nterva comonl y
associ at edassiaciated with comimereiat televisionativertisersartatcancasy bk Snclbded fsd uded

for this gvaluation i.n st 412. Thus, for e le, if 15 _second

t el evi si on&%&vg‘?’?ﬁg%rﬁ%ﬂ? ‘gf% ]lﬁ'b\ﬁmp‘f'oé’@énﬂlg'e%ﬁg)ﬁ%‘??"g televisien ngd i nterval
can be i ncadwigtisernanfshare knoRdletebaiused, feRae 187sethd hftebi aRBECIled
advertisenments. 15 According to a preferred enbodi ment, the predeterm ned

range of viithepredefermindeiappaof yaluestfos epmmercichadyertisearents.devi at i on
U % s AL € BUEEGHret et 57 hie Tt Sk o
from t he nimrcoaimeialesveftisethemts 68n provide a deviation window so as to include
commercial advertisements which are slightly shorter or longer than expected. in
this regard, a few seconds deviation from the nominal values of 30 or 60
seconds should be éufficienf. In any case, the range of values can be selected
20 so that they are sufficiently broad to include most commercial advertisements.
In step 412, if the interval of the video segment defined by the detected
luminance gradient does fall within the predetermined range of values for
commercial advertisements, then the system proceeds to step 414. in step 414,
the CPU 122 can cause a flow control command to be inserted ina playback
25 control file 510 of the MPEG video recording. An example of the foregoing
process is shown in Fig. 5, where the first two detected fades occur at 1' 30"
and 2’ 00" respectively. The system determines that there is a 30 second
interval between these two detected fades and therefore concludes that the
associatgd video segment must be a commercial. Accordingly, the playback
30 control file 510 is modified in this casé to cause the media player device to fast
forward or skip from record location 1 (sector 10, picture 1) to record location 2

(sector 11, picture 3).



seconds should be sufficient. In any case, the range of val ues can be
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before or after the detected fade. For example, in the case of a recordable .
DVD device, a marker can be inserted in the PTT (Part of Title Table). This . .
"marker" is the _Navigatibn' Packet number corresponding to the detected fade or

20 scene change. This will become a DVD recordable standard chapter boundary.
These "markers" can also be pre-processed before storage into the PTT. This
may be done in order to make chapter boundaries relatively even, for example:
about every 5 minutes of vfdeo playback. Such chapters can subsequently be
used in conjunction with a chapter up/down command while playing the movie,

25 allowing convenient user access to a chapter within the video. Alternatively, it
could be used as the basis for én on-screen menu during the play of the movie or
as an on-screen chapter disc menu. Alternatively, a menu button can be inserted
and provided with a suitable flow control instruction in step 416. Thus a user
can activate the menu button during a playback mode to cause playback to begin

30 at the video segment defined by the detected gradient n. The system proceeds

after step 414 or 416 to step 404 where it continues to monitor for the next

luminance gradient during the recording session.



before or after the detected fade. For exanple, in the case of a recordable
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next |um nance gradient during the recording session. WO 01135409
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Fig. 5. As.shown thereij.n det . t e se d and third

f ades occh'g?a? sﬁngB? dgﬁ'aéd &g%%éﬁgﬁ%eﬂ%ﬁ %Fge[hﬂean%eé\uc%‘ﬁgg & ﬁ’g _

resul ti00g érebridvinla benEfil8 agsovidted. withithe MPEG Feddrding o &hie PleditneThaot
correspond to any known commercial interval, 5 the system concl udes that
the fade neau @yﬁo@s%hee psed te disgetho pesessrthsiselected yideo $qasmeft i on is t hen
used to nodify the playback file to create a chapter nmarker at the VOBU
boundary corresponding to sector 20, picture S. The chapter marker can
then be used for permtting a user to access the particular video segnment
defined by the interval. Alternatively, a nmenu button can be 10 created in
a nenu file associated with the MPEG recording on the. nedia. The nenu
button can be used to directly access the selected video segnent. WO
01/35409 | ILLLLEE PP vk vikr 11 1l PCT/Uso0/ 30072 C L 16



CLAIMS 1. A nmethod fo EG video nedia recording device to
automatically i dent | fyﬂmmﬂmmlﬂmnmpkl p segnents of a video signal
duri ng a WQHEsHP 106, wcompr ssi ng the steps of: 5FCEUSIMONE an MPEG -
vi deo data on the record| ng nedia;, nonitoring the video data to detect
scene change; responsive to each detected. scene change, storing in a file a
time and record |ocation on said negdiLAIM®rresponding to the occurrence of:
said scene change; 10 determ.ning_an I nterval_ between each successive one

of said dbtecthinetbed fier eonirglling a %@ vidsgsmediadepprdingdeyige 2ene change,
sai d intefHaha ;neamﬁrdam.y;?g?es@cﬁ@éx e@ns(érg%f%e\ﬂa@@&.gn andu dggeat | Tying:

at least one o comre vert nt and a chapter
cont r ol | inegosmding aqskmrk qmméaingatheostebyoé.onparl ng said interval with 15 a
predeterm ned ran

e of Y Igdgs asspci ateg wi t h. comerci al
adver i semrent $ECYUINGAN Yidge datay PR she feqarding medias « her conpri si ng
inserting a nq,%,g@gﬂ,-@ﬁthqumagtaqra, &%gt SEecchaRga; Pl ayback control file to
at | east one of fast forward 20 and E said video segnent during
(2

pl ayback i f saequnst\@rmaﬁaclhadetscmﬂtswnes mg)r&tq@mgamﬁwaﬂmendf known
val ues associ Qmerci a v I sene net hod
nccor di ndEYAIPaRE oF oP O BPSBTrE e PRgnB S Ot REUBES REsRISeEBN 1 n o
menu fil emahgéai d recordable nedia for permtting a .user to selectively
begi n pl ayback of a chapter defined by said video segnent_ if said interval
does 1fot fall WQ’M'W“S%“W&E’&%WH@GCPéHﬁ%eséf"q(?RﬁAﬂf gaif fieteqtsdoci at ed

wi th sai d eoopRLGAEY aftl¥ ereggtsﬁn@[spe%eegﬁg s%ena_ ReaAEd, N s recorcg,o claim1

further conprising creating c otndaries W thin sal abl e
madl a r edpstance defining amdeocshgmeet amgl down conmmand. WO 01/35409 | |'~I11]
=~ LAén'tffymg alt Ilcla.as"?%-!\/e% anég’nqpngclal aé’veMisleZnent and a chapter
boundary for controlling a playback presentation by comparing said interval with
15 a predetermined range of known values associated with commercial

advertisements.

2. The method according to claim 1 further comprising inserting a navigation
command on said media in a playback control file to at least one of fast forward
20 and skip said video segment during playback if said interval falls within said

predetermined range of known values associated with said commercial

advertisements.

3. The method according to claim 1 further comprising inserting

25 a menu button in a menu file of said recordable media for permitting a user to
selectively begin playback of a chapter defined by said video segment if said
interval does not fall within said predetei'mined range of known values associated

with said commercial advertisements.

30 4. The method according to claim 1 further comprising creating chapter

boundaries within said recordable media responsive to a user chapter up/down

command.



5. The method accordingto claim1 wherein said record |ocation on said

medi a corresponding to I' n Iﬂﬂumi“m‘gne change is defined by at |east
onhe of a W6 5145360 andmm u E e, and a VOBU nunpetrwséisogme nmet hod
according to claim1 whereffn s5ai'l recdrding nedia is selected fromthe
group consisting of a DVD disc, a conputer, hard drive, magnetic tape and
magnet o optical discs. 10 7. The nethod décor di ng to claiml wherein said

scene change is a |um nance gradient occurring over a plurality of inage.

fields. 8. g\ reciLatfodBetctdifgocAain®h WwhBeiMsailnecerdbESioH 8RR Rafecor di ng
15 to automatically identify and selectively skip segnents of a video

signal durimgdia recording session, conprising: MPEG recording neans for
recording an MPEG vi deo da n.the recordin di a; a.scene change

det ect or fo°r°rE?5P88¥\nﬁgt°asq§%gﬁgecéﬁiﬁﬁ%r,’e g‘ba':’?egfﬁgggrbyr%éﬁa s‘i’r\’Fe"{]g each
detect e@ scRRerCARNPR R staftWodey ahd aavOBLENUMbEd.Me and record | ocation on
said nedia corresponding to the occurrence of said scene change and for

determ ning an interval between each said detected scene change and at

| east one i eceed) : [ Oqi ! i j ni ng
a video seggrfent ?’q{aez'g'ew %%@ﬁgggi%gﬁgc‘gé%ﬁ%a gg??ﬁ?&? 'g't%hﬁggagtel%gée& of a
commer ci al fradvhetgreepenhsiatidg af anDYDeadisd,0a odmputdrdiard ailve phlagngtia tapey back
presentation by conparing said interval with a predeterm ned range of
known val ue'd88gRete: RfIca\HSsScomer ci al advertisenents. ‘Il 1jl 1111 H ~!"
PCT/ US@g 30072 | 1!~I~hl WD 01r35409 CL 1 S 18 9. The device according
to claim.8 wherein said MPEG recording neans is responsive to said
processor fhr i Ahermethpdaaceavdipattomiaivoimuheresnsaidisdenedhangenis @ pl ayback
control file to

cont ol {1 iabbrib il oeDhe S oL o i B & 1 o9 D oo
8. ' A recordable media device for controlling a MPEG video recording

15  to automatically identify and selectively skip segments of a video signal during a
recording session, comprising:

MPEG recording means for recording an MPEG video data on the recording
media; |
a scene change detector for detecting a scene change;

20 a processor responsive to each detected scene change for storing in a file
a time and record location on said media corresponding to the occurrence of said
scene change and for determining an interval between each said detected scene
change and at least one preceeding scene change, said interval in each instance
defining a video segment; and

25 wherein said processor identifies at least one of a commercial
advertisement and a chapter boundary for controlling a playback presentation by
comparing said interval with a predetermined range of known values associated

with commercial advertisements.



known val ues associ ate cial advertisements. 10. The device
according to cl al m 8 \Aﬂmmlmjlmlmﬂml ecording neans is__responsive to
sai d procWoHaps4y insertirfg & nénusbuwton in a nmenu .?%W?“”’éﬁ% 10 ’
recordabl e nedi a f_or permtting a user to selectively begin playback of
a.chapter defined by said video segnei® if said interval does not fall

Wi thin said predeterm ned range of known val ues. associated with said
ertlsenent r di n to claima8 wherein
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chapt er héa}sadaoe €6 svid! froBessdr dor iNEBAINGADhEVIGEGOrRcOMPRMNASOIY SaitinadidSR'
chapt er down command. 12. The device according to claim8 wherein said

record | @@mb@ﬁk santel tetemtdeastnentiashinrwiand apd skip epidaidest ed scene
h t d d
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nmedi a i skisewveGak@s dssociatdiewitheajd cmmaélar@im:wrﬂl&sdl sc, a conputer hard

drive, magnetic tape 25 and nmagneto optical discs. 14. The device
according to claim8 wherein said scene change is a | um nance gradient

OCCUrri ngoovefhAghlitk akddrifingfto dIBAF S WRAER said MPEG recording means is
responsive to said processor for in#erting a menu. button in a menu file of said
10 recordable media for permitting a user to selectively begin playback of a.chapter
defined by said video segment if said interval does not fall within said

predetermined range of known values. associated with said commercial

advertisements.

15 11. The device according to claim 8 wherein said MPEG recording means is
responsive to said processor for creating chapter boundaries within said

recordable media responsive to a user chapter up/down command.

12. - The device according to claim 8 wherein said record location on said media
20 corresponding to said detected scene change is defined by at least one of a

sector and picture start code, and a VOB number.

13. The device according to claim 8 wherein said recording media is selected

from the group consisting of a DVD disc, a computer hard drive, magnetic tape

25 and magneto optical discs.

14. The device according to claim 8 wherein said scene change is a luminance

gradient occurring over a plurality of image fields.



