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Pl CTURE | NFORMATI ON TECHNI CAL FI ELD The invention relates to an information
carrier on which an information signal is recorded, the signa

representing picture information intended to be displayed on a picture
screen, the picture information conprising video information of at |east a
single video program and control information for displaying various
versions of the video program The inyention further relates to a device
for reading and a device for providinb the information carrier. The
invention also relates to a nethod of transmtting picture information via
the information carrier. Such an PES$BIABI®®Hn carrier, reading device and
transmtting nethod are disclosed in published U S. Patent No. 4,930, 158.
On the known information carrier, such as, for exanple, a video tape, a

video programis recorded and for fully reﬁroducin t i deo programthe
i nformation carrier OHPRYATIONICARRAERst BRYAFH %@%&%ﬁ&i@stem When pl ayed

back on the known 26 May 2004 2 syste t he vi de g al so be
reproduced sel eAFPVREYI EWﬁ9%eQRQWﬁﬁlﬁGghﬁF%IHFOFHgTEégeéggﬁgﬁgan1are not
di spl d.

'SP aye- AND METHOD OF TRANSMITTING PICTURE INFORMATION

TECHNICAL FIELD

The inventibn relates to an information carrier on
which an information signal is recorded, the signal
representing picture information intended to be displayed on
a picture screen, the picture information comprising video
information of at least a single video program and control
information for displaving various versions of the video
prograh.

The invention further relates to a device for reading
and a device for providing the information carrier.

The invention also relates to a method of transmitting
picture information via the information carrier. Such an
information carrier, reading device and transmitting method
are disclosed in published U.S. Patent No. 4,930,158. On the
known information carrier, such as, for example, a video
tape, a video program is recorded and for fully reproducing
the video program the information carrier can be read on a

standard playback system. When played back on the known



For this purpose, the video signal repeatedly contains clagéi Mayaliofd
codes, for exanple, via digital codes stored on an invisible video |ine.
The recovered classification code is conpared with a classification

sel ected by the user and, in dependence on the result, the replay is
interrupted or the output signal is blocked until a permtted
classification code is detected. This may avoid, for exanple, children

vi ewi ng pornographi c or violent scenes. BACKGROUND ART A problemw th the
known information carrier is that the_picture reproduction is interrupted
during selective replay when cl assi fi &d parts of the video signal occur.
Such an interruption is continued until again a permtted_classification
code is def¥Eiy ither Nddop dREP & AGhERY FheeePe iTaradyseidoFs leqid¥etHe
viewi ng of the video programduring selective replay to be annoying, the
nore so bethbse Gifdadde®arist Oknbhe nohie ORF WHFAR &F e Redr AdgPianedil | | ast.
More specifically still, this invention relates to a nethod of recording
time-divisToh mitkS pPRRRES@onpessEidequdilénahd VAR fHYa 6ANK2dRsa
recording nedium_ a nmethod of reproducing such data, _an apparatus for
recor di ng %{Rﬁfiﬁﬂ%%tl?@ KB§e900808 eXFHWP Hhy apFarcdeidatororesr §808kAg such
data. A data recording _nediummay take a nunber of different forns,

i ncl udi ng °PrafRetPELIEAPEE BidEP skie maglefolGFPVERPIdrdRESIEEEREAPD di sks,
sem-.conduct or nenor and the like, In the production of video works, e.g.
moti on pi ctUtes,

s compared with a classification selected by the user
and, in dependence on the result, the replay is interrupted
or the output signal is ©blocked until a permitted
classification code is detected. This may avoid, for

example, children viewing pornographic or violent scenes.
BACKGROUND ART

A problem with the known information carrier is that
the picture reproduction is interrupted during selective
replay when classified parts of the video signal occur. Such
an interruption is continued until again a permitted
classification code is detected in the video signal. These
interruptions cause the viewing of the video program during
selective replay to be annoying, the more so because one does
not know how long such an interruption will last.

More specificélly still, this invention relates to a
method of recording time-division multiplexed compressed
audio and video data on a data recording medium, a method of

reproducing such data, an apparatus for recording such data,



tel evision prograns, etc., it is commonplace for different 2¢eMaiyoB804f a
particular work to be created. Although sharing certain video inages and
portions of soundtrack, each version of a work can differ from others by
i ncluding or excluding other inages and audi o segnents. For exanpl e,
certain scenes of a notion picture may be cut entirely or a selection may
be made from a nunber of different photographed versions of a particular
scene. Such versions may be created to satisfy managenent concerns or to
reflect political policy or cultural 3standards. Ml ti pl e versions of a
work may created, each work having a different |ength and each being
adapt ed p&Pdi enl apP3raigrs dpspreBradiicd nghedekrdatar %Ltriaﬁén?%%‘?ﬁhing a

tel evi sion broadcast, or for recording/reproduction by domestic consumner
recor di ngMPERMBd R g t8Ee| esDURBEE her, @hgf‘%ff%‘i ofi°BRs a igydd yddintg al | y
released to a narket may be |ater nodified and re-rel eased to reflect
changed cPMREBRBLENcEEP T PRe Hitfor ' BagRt BItehicalor digkanplo@tizadi rect or
may re-edit a work to produce a "director's cut edition" which differs
fromthe GASEEmaFPRioeniRGtPDENP T cl288sdleveéikfon. Further, a "conplete
edition," a "special edition," and so forth nmay al so be preduced in
connection wi R &RPaPFediftdrnnef kvideg todifSar Py& r SRR PG tiFe spr esent
invention is the international practice of rating video works according to
the cont&RECYLSLAR RBEPRT2®S g. € er t ai h Traretmannlecgetfornididd ergnt

versions of a particular work to be created. Although
sharing certain videco images and portions of soundtrack, each
version of a work can differ from others by including or
excluding other images and audio segments. For example,
certain scenes of a motion picture may be cut entirely or a
selection maey be made from a number of different photographed
versions of a particular scene. Such versions may be created
to satisfy management concerns or to refiect political policy
or cultural standards. Multiple versions of a work may
created, each work having a different length and each being
adapted particularly for display in a theater, for
transmission via television broadcast, or for
recording/reproduction by domestic consumer
recording/reproducing dévices.

Further, the version of a work initially released to a
market may be later modified and re-released to reflect
changed circumstances or the author’s intention. For
example, a director may re-edit a work to produce a

"director’'s cut edition” which differs from the originally-



be unsuitable for view ng by certain audiences. In sone coudPrieg, 20Pdeo
wor ks are designated for viewing by only adult audience while ninor-aged
persons are prohibited from view ng or purchasing such works. In the
United States, the rating systemis not |law but is a voluntary system
adopted by filmmakers, distributors, and sellers. According to this
voluntary system novies may be classified into the following five
categories: G- General audiences, all ages permtted; PG --- Parental

Qui dance Suggested, sonme material may4not be suitable for children; PG 13
-- Parents strongly cautioned, sone material nmay be inappropriate for

children umrdeestbevageiordf #3rtier, Resibisied N under the.age of 17
must be acconpani ed by a parent or adul tﬁguaﬁd%g%AQJﬁd Nc- £PeC 1R

children eddernohhe @@ @b ¥6radMubledsbn baCG, this . system
access to certain video works, mhe%ﬁersdlsp g@é ﬁ@?ﬁ @hthegfgfidP avai l abl e

for purchasgehos paﬂtﬁéuIﬁkEhox@rerecorded vi deo nedi a, has been restricted
for certain categories of consuners. Inherent in'this systen1has been 26

May 2004 5 thEaptachies)lpfré BVt ad aMd & 0 S as
opposed to rating conmponent portions. Conpl ﬁgﬁcg%mnﬁggFﬁ?gn Fﬁn g?y rating

system i nintermectdnan wrad: e WaEkse ayﬂe'oat}l)?kgna{cfo%fd% Qrded yredia - may
be increased by inplenmenting a rating nonitoring sys ﬁe Bvice for

reproduci agnidret \Wfdamewablkk, Theg Vi €0t IS kna te$169ded &klgrﬁﬁnegd cation of
its rating, e.g. a flag |nd|cat|ng adult entertainnent 1S t to the

prerecordbd upsulﬁable for viewing by certain audiences. In some
countries, video works are designated for viewing by only
adult audience while minor-aged persons are prohibited from
viewing or purchasing such works. In the United States, the
rating system is not law but is a voluntary system adopted
by film makers, distributors, and sellers, According to this
voluntary system, movies may be classified into the following
five categories: G - General audiences, all ages permitted;
PG - Parental Guidance Suggested, some material may not be
suitable for children; PG-13 - Parents strongly cautioned,
some material may be inappropriate for children under the age
of 13; R — Restricted, children under the age of 17 must be
accompanied by a parent or adult guardian; and NC-17 - No
children under the age of 17 admitted. 1In accordance with
this system access to certain video works, whether displayed
in a theater or available for pPurchase or rental on a
prerecorded video media, has been restri;ted for certain

categories of consumers. Inherent in this system has been



media, and this coding is detected by the reproduction sysZéntMawiéA0dt is
determ ned that the viewer does not neet the rating criteria, reproduction
of the video work is prohibited. In a European digital telecasting system
a "Parental Rating"” function is available. Wiere a scene of a program
deserves a particular rating, a rating identification code 1is placed
before the beginning of the program In "rating" node, the receiver is
able to receive/display only those prograns consistent with the parental
rating. Specifically, the receiver defects the rating identification code
at the start of the video program and di scontinues reproduction of the
program i f thes prakitige 5fi raahsgsthenenbith vhéeparentaps fatPAG® PR this
manner, view ng of a programcan be inhibited. As an alternative to the
above- descebbegde8y st emnt Migvimpooensl pantéowst h vi deo programrati ng may be
achi eved on a 26 May 2004 6 scene-by-scene basis. A rating code may
i nserted bef orecamppaehiceul at tacenbef ovodunéary onThyinke FEPEBBuUctPon
system If the rating code is inconsistent with a previously established
rating, thechatedissencthnyidet bwerkeprodicdd camd PreaieseTdse BREtRer vi deo
image or scene may be displayed. Normal reproduction of the ori%inal
vi deo' progegnbésifiessumsl tondertkecnsieg scenklmdRP LW TANE §IEBuch a
system has the di sadvantage that the continuity of the disPl%y ofkthe
program i s inntherdetioc fot roprédmgmlg the video work. The video wor

is coded with an indication of its rating, e.8. a flag

indicating adult entertainment is written to the prerecorded

media, and this coding is detected by the reproduction

system. When it is determined that the viewer does not meet

the rating criteria, reproduction of the video work is

prohibited.

In a European digital telecasting system, 2 "Parental

Rating" function is available. Where a scene of a program

deserves a particular rating, & rating identification code

is placed before the beginning of the program. In "rat}ng"

mode, the receiver is able to receive/display only those

programs consistent with the parental rating. Specifically,

the receiver detects the rating identification code at the

start of the video program and discontinues reproduction of

the program if its rating is inconsistent with the parental

rating. In this manner, viewing of a program can be

inhibited.

As an alternative to the sbove—described system, viewer

compliance with wvideo program rating may be achieved on a



of the rated scene is not known to the viewer, the "noise" 26rMayhép04
tenporary inage is necessarily viewed until display of the original
programis resumed. Simlarly, when the programis reproduced froma
prerecorded nmedium a special reproduction operation, such as high-speed
search, may be initiated by the reproduction device upon detection of the
rating identification code. In certain inplenentations, such a system nmay
suf fer the di sadvantage of reproducing for viewing the rated scene.
Japanese patent application Hei--6-335602 describes two techniques for
reproducing a video work froma prerecorded nedium In one reproduction
oper at i on, S6fR¢~GAresenecbeslis pord i oabingd cprdd deay viorse rdrea tegogdueed. | n
anot her reproduction operation, restricted portions of a video work are
repr oducedPaFiécudppr enere dbes dote dieisuy itse thee ramidducdtioon sofs teat.i ng
identification codes in connection with 26 May 2004 7 scenes of a video
work. DI SEECSURE O 4§ IMENTPAN | isi sirmpnsjsdentof wible |iavemevioushigr
exanple, to provide nmeans for transmtting video information by which a
vi deo prograftehishrd rasingucde seltedt soety mabsiodnbearéyrodudetoand
interruptigns. According to a first aspect of the invention, there is
provi ded an™Pafér mafi @nocheri ¥iden Wnkgh an snkoenmebobe diigpdlyed.
recorded, the signal representing picture information intended to be
dispIayed'Hﬂr@P%ﬂRﬂHﬁoéuﬁéfﬁﬁwﬂft original video program is resumed

once the rated scene comes to a close.

Such a system has the éi&advantage that the continuity
of the display of the program is interrupted. If the length
of the rated scene is not known to the viewer, the "noise"
or other temporary image is necessarily viewed until display
of the original program is resumed. Similarly, when the
prbgram is reproduced from a prerecorded medium, a special
reproduction operation, such as high-speed search, may be
initiated by the reproduction device upon detection of the
rating identification code. In certain implementations, such
a sysftem may suffer the disadvantage of reproducing for
viewing the rated scene.

Japanese patent application Hei-6-335602 describes two
techniques for reproducing a video work from a prerecorded
medium. In cne reproduction operation, only unrestricted
portions of a video work are reproduced. In another
reproduction operation, restricted portions of a video work
are reproduced. The reference does not describe the

utilization of rating identification codes in connection with



picture information conprising video information of at | eask6 Hagi aghé

vi deo program and control information for displaying various versions of
the video program characterized in that the video information includes
intra-coded and inter-coded franmes and a plurality of entry points, each
said entry point being indicative of the position of an intra-coded frane
on said carrier, and further characterized in that the control

information conprises path information indicative of one or nore versions
of video information sections to be reproduced in a linked fashion, the
pat h i nf or ne¢enss béi agvided warkve of sections to be reproduced
consecutively, wherein said sections are linked via said entry points such
that the reproduction of each sections begins with an intra-coded frane.
The i nfor rabIWLOSEREI €F AWEordomg to the invention is advantageous, for
exanple, in that the path information indicates a path of |inked sections,
so that a next section can be sought rapidly once the end of a section has

been reached. Astad @subbjedt UbshaNdwinkY o8PNEdNuaspliepregiucti on of a
sel ective version of the video programis possible. In 26 May 2004 8

addi tion, tPECEEEt POABS nky BEABErECed Hiteeraforpaiern dachivgeraion, so
that varioug; yg&y ?a'r?ﬁ?arﬁ”c?anf %”?Q;fﬁc{cf?l@ehhgef@é@ve‘ibd%Ha‘?lg;ri%,rl“i It is a

further object o e Invention to provide neans “for transn1t¥ing pi cture
i nf or mat i onwitgwuthantarpagiionger si on of the video program can be

reproduced on a devi g nof . af ranged, 101 seleeli va, pl ayiack, AL qrbodi ment

provided an information carrier on which an information
signal is recorded, the signal representing picture
information intended to be displayed on a picture screen, the
picture information comprising video information of at least
a single wvideo ﬁrogram and contrel information for displaying
various versions of the video program, characterized in that
the video information includes intra-coded and inter-coded
frames and a plurality of entry points, each said entry point
being indicative of the position of an intra-coded frame on
said carrier, and further characterized in that the control
information comprises path information indicative of one or
more versions of video information sections to be reproduced
in a linked fashion, the path information keing indicative of
sections to be reproduced consecutively, wherein said
sections are linked via said entry points such that the
reproduction of each sections begins with an intra-coded
frame. The information carrier according to the invention is
advantagecus, for example, in that the path information
indicates a path of linked sections, so that a next section
can be sought rapidly once the end of a section has been
reached. As a result, a substantially continuous reproduction

of a selective version of the video program is possible. In



information carrier according to the invention is therefore26cHayaetedi zed
in that the video information of a video programis subdivided into two
portions, the first portion conprising the video information of a basic
version and the second portion conprising additional video information,
and a version conprising at |east one gection of the additional video

i nformation. The additional video information does not formpart of the
non-sel ective basic version of the video program The inclusion of a
section of the additional video information in a version creates a

sel ecti ve vefdigiprof thhesectiidne prodraameleheedadl fifkaebbby cforersion can al so

be pl ayed . QN a.p er_that is nat _arranged far _.reprqducin sections
tha? a?e in?§$$V%ke§Oa+§%%;%frﬁgPﬁ.v i st %%Fﬁ?rngF advarifageous in
that, for exasgd egrogramre aggressive scene may be substituted for another
scene without disturbing the story of the video proaéﬁn1 Alternatively, a
| onger version ofttHe &/itHELRYT APERFNRY B FOVRRELO% JOnPE8VidY Gea@Ranpl e, a

director’'s euf.tAnsWitbely ¢Redr8eM s Hnathen] fOrMRE QNoLald keksiggcor ding
to the invention is characterized in that the sections are addressabl e and

in that the®paklif i(VifepmEILan E8RRs S@praduresd sus aoflesber intts to be
di spl ayed tLyel LS.l V.ant ageo i t ayback device
play Qfgﬁﬁﬁgg 389 gélég%1§e.%l%#hgg}ésggs%ﬁ%ﬁﬂ}mggﬁ of Hld

can search for estination i siblle"way 26 May 2004 9
after a secinborrnadd cendedsidroncexadipie tot hberbacknitéad Dé twherplfayback device

for an Optigﬁérégég%i%gg iﬁ“g%ago££gvéfdéotgn%gfﬁation of a video
program is subdivided into two portions, the first portion
comprising the video information of a basic version and the
second portion comprising additional video information, and a
version comprising at least one section of the additional
video information. The additional video information does not
form part of the non-selective basic version of the video
program. The inclusion of a section of the additional video
information in a version creates a selective version of the
video program, whereas the basic version can also be played
back on a player that is not arranged for reproducing
sections that are interlinked along a path. This is
furthermore advantageous in that, for example, a more
aggressive scene may be substituted for another scene without
disturbing the story of the video program. Alternatively, a
longer version of the video program may be formed, such as,
for example, a director's cut.

A further embodiment of the information carrier
according to the invention is characterized in that the
sections are addressable and in that the path information
comprises addresses of sections to be displayed
consecutively. This is advantageous in that a plavback device

can search for the destination in the fastest possible way



address of the next section. A further enbodi ment of the inf2ér Mati @04
carrier according to the invention is characterized in that the path
information conprises playtime information. This is advantageous in that

t he user can be shown the exact playtime of a version after the selection.
During sel ective playback, this exact gplaytine will differ fromthe
original playtinme. A further enbodinment of the information carrier
according to the invention is characterized in that the path information
conprises track information indicative of a subdivision into tracks, while
t he tracks afeenuniseretion ihvdegadeentior fapmpbeh thedseaprimpdant This is

advant ageous, | er._h { i:SRO of a ical tra
arrangenent ﬁl%%&{]?ﬁ%‘é&ggn%%bgpeggﬁ%% %lﬁgmgaf%é%& fég%Wl%hdég 1%:)lllr%ogr am
I n addi ti onaddrewsbér thg naxtsequeidnal form can be used for each version.

A further enbodi t of the information carrier according to the invention
i s characteri zedg}3 it HAPH mierW:oPﬁaff'%rf”ftJSFmaPs‘H} é‘;?irﬁ@g’éach version is

recorded i NagtordiRbOEBBERONGARELSE A @RathateidRdben! O6at @le Fhis IS
advantageous in that the path information of any desired version can be

recovered i WECEIARIPE FeFRdSesAPuYtime afpEr o Bhitne i nformation
carrier acgordifgebQst he dHaterhl ofkd,S GRARACHETIZ 8de! &4&@%?@1&@ h

information 1s recorded on the information carrier near to ry points,
whi | e pl aybatka ivergéssi dfterf thm sdkeariony Dpoing sewethiwg plagbask, of

PreVious.pigﬂfgw%gagkoéf§§éfﬁg'wITiSdiéf%rag¥gghggg%ggggﬁgfrB%ﬁyE?RgYant path
information'i’s

A further embodiment of the information carrier
according to the invention is characterized in that the path
information comprises track information indicative of a
subdivision into tracks, while the tracks are numbered
independently for each video program. This is advantageous in
that the user has the disposal of a logical track arrangement
with tracks numbered from 1 upwards for each video program.
In addition, a numbering in sequential form can be used for
each version.

A further embodiment of the information carrier
according to the invention is characterized in that path
information for displaying each version is recorded in an
information carrier area that can be located. This is
advantageous in that the path information of any desired
version can be recovered in a simple manner.

A further embodiment of the information carrier
according to the invention is characterized in that the path
information is recorded on the information carrier near to
entry points, while playback is possible from the entry
points without the use of previous picture information. This
is advantageous in that relevant path information is

available forthwith when a jump is made to an entry point in



avai lable forthwith when a junp is nade to an entry point i 2628ayag02a04 10
the video program and when the picture display is started froman entry
point. A further enbodiment of the information carrier according to the
invention is characterized in that the information carrier is subdivided
into addressable sectors and in that tige path information near to an entry
point conprises address information relative to the respective entry
point. This is advantageous in that, when a junp is nade, the junp

di stance for controlling the reading systemis known froman entry point.
A further efB®dVIfae PEPI¥HE dnef whemt fhen PéaEnrerdispdeyr 85 mgFardethe i nventi on
I's charactegized, | Rythat,dNhg video programis subdivided into tracks and
in that the path information near to an entry point conprises address

i nformation i ndi 8afunthegf ethed begitnnit nghofirifeemaeken taqaackern the

respective version. This is advantageous in fhat nex track can
forthwth b%c']"’%rrf'g'en(? tIS gﬁ’ﬁi &eB?é%gﬁF%ﬂrf‘ﬁﬁ%e eﬁrﬁo@?ante of the

i nf or mat i onisasinaAlionacsorimg st ubdieriidedenht®mddrecbab BCtRitz2ed i n that
the path information near to an _entry point conprises address information

of video i nfBF et it8ATt B Padits pREER HOFoPERANE 2TTRPETY PdFant ageous i n

that duringcefyers® Bhayback idorREEVIPUS1886E4 AN Qhel FAGK 4RSI NPl Y be
found back. A further enbodi nent of the information carrier according to

t he inventi ®RtE% Retatactiery Zed apnantasectiseipatlint, when a jump is
made, the jump distance for controlling the reading system is
known from an entry point.

A further embodiment of the information carrier
according to the invention is characterized in that the video
program is subdivided into tracks and in that the path
information neaf to an entry point comprises address
information indicative of the beginning of the next track in
the respective version. This is advantageous in that a next
track can forthwith be jumped to during playback.

A further embodiment of the information carrier
according to the invention is characterized in that the path
information near to an entry point comprises address .
information of video information to be displayed beforehand.
This is advantageous in that during reverse playback a
previous section or track can simply be found back.

A further embodiment of the information carrier
according to the invention is characterized in that the path
information near tc an entry point comprises time code
information indicative of the playtime from the beginning of
the respective version. This is advantageous in that a
continuously running time indication is available from the

start of a specific version that is played back.



information near to an entry point conprises tine code infa6nHayoR004
indicative of the playtinme fromthe beginning of the respective version.
This is advantageous in that a continuously running time indication is
avai lable fromthe start of a specific version that is played back. 26 My
2004 11 According to a second aspect ofiithe invention, there is provided a
device for reading an information carrier on which an information signal is
recorded, the signal representing picture information intended to be
dlsplayed on a picture screen, the picture information conprising video

infornation of 2°qTEd8e O mpcend; %I%Q?Cﬁ'r Gdr 2Rt AV @6APF ol theforfat i on

for displayj fﬁhﬂ&%ﬁ'Quéeé%ﬁé“ﬂBBSréﬁdfﬂaeaﬁ'9&%5&M&%36ﬁ”baﬁﬁ¥%r ARV Eon
conprising first means for recovering the picture information and control

means for sai dotfiovabyierprigaadi hy J{d’f@rdedde@lqorsogﬂam rwne@@p(@m@ to the

control i ”f {cr@}ﬂeogn5$ Cﬁ&%r aaleld cjézaeq]pl Dot hAL 1 *}Sd +Qe° ifkgraation

i ncl udes ra- |nter-co rames urallty of entry
poi nt's, eas&reﬁn dthatpgchMentnﬁmwmq;uondccm@riﬁan@fvﬁ@eb[mnﬁommaﬂlmﬁ an

intra-coded fr on said carrier, and further character in that the
control i nf%’% r?gtnﬁtﬁﬁs‘éo?msﬁngzg BLEEP |3¥P8Fﬁ‘ﬁt?‘b41 SoPhGP a‘ﬁ?ﬁf’ém&fﬂ%’ﬁe or nore

versi ons of ryi dBQph BY OfdTBiiraBus SeStdions be Bt Mapeadyesskdm) khaked fashion,
the path information being indicative of sections to be reproduced

consecut i vet§¥1EnGOTRTIHAYY TRESHEWEE EBRPFEITETSBE0RL RAHE TS or
recovering 1he, pathshnfQf L0 and dn shbate e 16aRL T ALy - JRRRAg a5 adapt ed

for consecutively reproducing the video .
video program in response to the control information, is

characterized in that the video information includes intra-
coded and inter-coded frames and a plurality of entry points,
each said entry point being indicative of the position of an
intra-coded fraﬁe on sald carrier, and further characterized
in that the control information comprises path information
indicative of one or more versions of video information
sections to be reproduced in linked fashion, the path
information being indicative of sections to be reproduced
consecutively, and in that the device comprises second means
for recovering the path information and in that the control
means are adapted for consecutively reproducing the video
program sections in response to the path information, wherein
said sections are linked via said entry points such that the
reproduction of each sections begins with an intra-coded
frame. This is advantageous, for example, in that selective
versions of a video program, built up from consecutive
sections in an order denoted by the path information, are
displayed substantially cxr completely without interruptions.

An embodiment of the device according to the invention
is characterized in that the path information comprises

playtime information and the device comprises means for



program sections in response to the path information, wherekf Magi 4004
sections are linked via said entry points such that the reproduction of
each sections begins with an intra-coded frane. This is advantageous, for
exanple, in that selective versions of a video program built up from
consecutive sections in an order denoyed by the path information, are

di spl ayed substantially or conpletely without interruptions. An enbodi nent
of the device according to the invention is characterized in that the path
information conprises playtine information and the device conprises neans
for 26 May gdoealapzingi she ayhavyimRelplzaproreei e ridspoase infammetpanh
informati ong,:Jhis | geqQus, i.n t . USRer 1S o] the rea

pl ayti me of T%ge_his%laggfggg ersi gﬁ a%\é‘?dar E%%Fa%%b%grﬁeﬁlﬁgo tlhe devi ce
accordi ng tpléheimd pfenbe creliestefiavactieni.zed in that path information for

di spl ayi ng each yersign is recorded i.n_a | pcatable area of fthe information
carrier and in t%a%uﬁéh5r58@%$ékqﬁ§ n8Take %%Héﬁ?eﬁc?%ﬁ Hngcg?i?ﬂfizhe ar ea.
Thi s i s advaptage@ss isNchdiddcte2NYePOSSithbe YLIISIiAForBakiWFsaNd can be

stored in a nenory after the area has been | ocated and the path
i nf or mat i ondhaRIaFEInerel FAStdan B zpaoadaftin thdogavreke et Plel y read

the video ipfofimihaRiBecessaky L4 3 REEI {AL MRLALMeadd 4@ al SO
possible to skip directly to a specific part of a version. A further

ermbodi ment aflaptrd devi tecatsinghahacaesa.z&881F nis tdsyanpagecunfior mhekon is
recorded Ona}lpepds%fi%&ga\t/éxoﬂo%aliél flown and can be stored in a memory

after the area has been located and the path information has
been recovered. As a result, the device can timely read the
video information necessary for a specific version. It is
also possible to skip directly to a specific part of a
version. N

A further embodiment of the device is characterized in
that path information is recorded on the information carrier
near to entry points, while playback is possible from the
entry points without the use of previous picture information,
and in that the second means are adapted for recovering the
path informatior near to entry points. This is advantageous
in that, after a jump to another item of the video program,
the path information relative to that item is awvailable
forthwith. Consequently, a large memory in the playing device
for retaining all the path information has become redundant.

A further embodiment of the device is characterized in
that the path information near to an entry point comprises |
address information of video informaticn to be displayed
beforehand, and in that the control means are adapted for
displaying the picture information in reverse direction in

response to sald addresses. This is advantageous in that a



near to entry points, while playback is possible fromthe &6t MzaypGiOdids

w t hout the use of previous picture information, and in that the second
nmeans are adapted for recovering the path information near to entry
points. This is advantageous in that, after a junp to another item of the
video program the path information relzative to that itemis available
forthwith. Consequently, a large nenory in the playing device for
retaining all the path informati on has beconme redundant. A further

enbodi nent of the device is characterized in that the path information
near to an E8RtPSEIYS HErEbMpralséhe BH R SFOURTB oY PdAC oPe \digedaved or mati on

to be displ ayed,dabonehant,aadykfhddial 1 hg; conts gbeDPAYS sahe adapted for

di splaying the picture information 1n reverse direction I'n response to
sai d addresses. Fhiertiheradvardiagedusfi phe xtvige26s Mhar2@04ris3:=ddlnecti ve
ver si on of 'L'Qaetvi deeo program can al so b% di spl aé/ed iLn_reverse direction
subst ant i al F§~ Wi t1F0BE 1 nt &r ISt SRsISK £Gr fFReF  EnbBat REnT B 16R2 device i s
char act eri zefind rcodehah féheatiahh i haf @B 08 fiearpll:gtane efddiy tpei nt
conprises tinme code information indicative of the playtime fromthe

begi nni ng oPeTHE NG PECHRSY FSSRERELEMPA -t ARE thdP@bviRe d%¥85Fri ses means

for di spl aybsgptinesphayhd Mod BisESPPNSE the pidhg hiencplg dakorpmtion. This
i s advantageous in that the user can be shown a continuously running tine
i ndi cati on FRoriimeheoBegiHifingtoent Hehigl dyi advasftageeugeisitdat Akeording to

a third aspget, of, the LI?élvﬁptai QBnt LRGSR 1S ruRR Y 490e2: FBFNQY 8T £rom

transmtting picture information
the beginning of the playing of the version.

According to a third aspect of the invention, there is
provided a method of transmitting picture information
intended for being displayed on a picture screen via an
information carrier on which an information signal
representing picture information is recorded, this picture
information comprising videc information of at least one
video program and control information for displaying various
versions of the video program, is characterized in that the
video information includes intra-coded and inter-coded frames
and a plurality of entry points, each said entry point being
indicative of the position of an intra-coded frame on said
carrier, and further characterized in that the control
information comprises path information indicative of one or
more versions of video information sections to be shown in a
linked fashion, the path information being indicative of
sections to be displayed consecutively, wherein said sections
are linked via said entry points such that the reproduction
of each section begins with an intra-coded frame. This is
advantageous in that a plurality of versions of a video

program can be transmitted via information transfer while the



i ntended for being displayed on a picture screen via an ing6ériayi 8004
carrier on which an information signal representing picture information is
recorded, this picture information conprising video information of at

| east one video programand control information for displaying various
versions of the video program is charagterized in that the video
information includes intra-coded and inter-coded franes and a plurality of
entry points, each said entry point being indicative of the position of an
intra-coded frane on said carrier, and further characterized in that the
control i nPRFRRALYN CERRPHISSAENpaRt SHSPRREIRATItNIFEBE 1% of one or nore
versi ons of .yideQ..af ormati on sections to be shown in a Iinked fashion,
the path in?ornation bei ng indicative of sections to be displayed
consecutively, whetwmidingakd zebtirghsaspee lofnkbd nmiesendi dneentrdonpoi nts such
t hat the regroduction o&?ﬁacg SEC i.on ggg%?s W th _an %ntrq;co?;nyrane.

ot h .
This is advdﬁ?%débﬁgth at '§ p?uréFity s °onsCof " & Vi deo pr ogram

can be transfitdredovkact N risalbenNrddcadstiesn Wi |ie fobea 2torVau r2004, 14
necessary transn ssjion and storage capacity remains, restricted. According

to a fourt h®aShett- ol ST APTHrEseit i h et rohioded kefe P prdVi®ded a net hod

for displ aytpshonanaf agpplamnakit ¥r Seepsifns, dach PiLIraPrepoised on an
information carrier, each said version including intra-coded and

i nt er - codedP¢iramagidanat iveplafr &hptRouiftiont Py poinirg; cedeth S@rg entry point

bei ng i ndi Cgéid’%a(}fritep? ﬂfégimteitﬂgdoincaidd@tsrgﬁgosdc%%sf Efnedﬂblaying to
a user rating information regarding at least two versions
from said plurality of versions; receiving from said user a
selection of one of sald plurality of versions; and
reproducing from said information carrier said one of said
plurality of versions for display to the user; wherein said
reproduced version is formed by linking a multiple of video
sections via one or more of said entry points such that
reproduction of each linked section begins at an intra-coded
frame.

According to a fifth aspect of the present invention,
there is provided an apparatus for displaying one of a
plurality of versions of a program reccorded on an information
carrier, each said version including intra-coded and inter-
coded frames and a plurality of entry points, each said entry
point being indicative of the position of an intra-coded
frame on said carrier, said apparatus comprising: means for
displaying to a user a rating information regarding at least
two versions from said plurality of versions; means for
receiving from said user a selection of one of said plurality
of versions; means for reproducing from said information
carrier said one of said plurality of versions for display to

the user; wherein said reproduced version is formed by



said carrier. The method includes the steps of: displaying 26 Mayugén4
rating information regarding at |l east two versions fromsaid plurality of
versions; receiving fromsaid user a selection of one of said plurality of
versions; and reproducing fromsaid information carrier said one of said
plurality of versions for display to the user; wherein said reproduced
version is forned by linking a multiple of video sections via one or nore
of said entry points such that reproduction of each |inked section begins
at an |ntra coded frame, According to a fifth aspect of the present

i nvention, L{HEM | smﬁ%w%fe&faﬁl%%aﬁe&ttagnﬁoYladloglﬁl aYiTRFORE BRI%R

plurality ofnygy %&ﬁésoéuaq RIHRQr @Qﬂaf@cﬁﬂ;rtqgg on ai Rigramid R carrier,
each said version including intra-coded and inter- coded franes and a

plurality obeghty thénn%%trae'af@ﬁeéaﬁtﬁ%t ry point being indicative of the
position of an ipg é‘m“i%gego r?ﬂ?thogsgé‘ Lo GAnhL e{.nveilq:ll%

conpri si ng: neans isplaying to user a rating inr ﬁ%%lon regardi ng
at | east tpoowiatesi anmetmmnnﬁmildeptmﬂuﬂungyoﬂé<M@mspmnsaLnnam§ for
receiving fromsaid user a selectlon of one aldFEIurallty of versions;

means for rEprORit G P rRAMEEr - PRIC t"rnoﬁ‘f1 82i ¢driétof said

plurality ofaversiueasiterofiveRbaynt conpiesiisgra pheeei iy s ¢rogpapduced
version is fornmed by 26 May 2004 15 linking a nultiple of video sections
via one or #RFElUS sgrEh Tt pepbith siicdEAIPhAAt rEprbdere il et each |inked

section beghifsy atradB LM ra GRAeH {@MBter—coded frame, said method

comprising the steps of: reproducing from said information
carrier a first program section that includes a plurality of
version information and a plurality of address information,
said address information including at least cne entry point
indicative of the position on said carrier of an intra-coded
frame of a second program section; detecting in the first
program section a version information corresponding to the
one of said plurality of versions, and said version
information including information for linking said first
program section to said second program section via said entry
point; and reproducing from the information carrier a second
program section according to saild entry point.

According to a seventh aspect of the invention, there is
provided an apparatus for reproducing one of a plurality of
versions of a program recorded on an information carrier,
said plurality of versions comprising a plurality of program
sections, each said section including at least one intra-
coded frame and at least one inter-coded frame, said
apparatus comprising: means for reproducing from said
information carrier a first program section that includes a
plurality of version information and a plurality of address

information, said address information including at least one



According to a sixth aspect of the invention, there is pro2cdedya2@ethod
for reproducing one of a plurality of versions of a programrecorded on an
information carrier, said plurality of versions conprising a plurality of
program sections, each said section including at |east one intra- coded
frame and at | east one inter-coded framg, said nmethod conprising the steps
of : reproducing fromsaid information carrier a first program section that
includes a plurality of wversion information and a plurality of address

i nf ti i d.add i.nf ti i ncl pdi t,l t . t i nt
| ndi cati ve BREERGURE HTOPHn Ser b U FPBr Ui & i o Ll ofrae of g

second progsamsetideansragt eat bngeddhd BeohtaBlsedpriogs amesactfogn a version
informati on corresponding to the one of said plurality of versions, and
sai d versi oflet¢HFiGImaR| ¥ d felrali PEPIuMoFREETSh ¥ SRTFLPki Y °FBRALI PR r st

program sect) o 45208 SN BROBAMSACH] @Mk 14icd S fe &MY, pRigt: and
reproducing fromthe I nformation carrier a second™ program section

accordi ng tvessiah énfrynypuoion indteditdi igfoonatigeydetrhlazipiet sefidt he
| nvention, %Pgsfte | Bq-Rnovdded an, appay %te%gnf%rc!g%%og Ging ong 9of; @
plurality o versi8histoita programTecordeéd 'on "an i nformati on carrier,
sai d plural ehyrofpoi@rsi &ms ne@APr £61 NGraoplidt tdn tiroaf sptoOgiraivrmaetdHh ons,
each said section including at | east one intra-, coded frame and at | east
one inter-CSﬂ%H“?%énﬁ?C@%?g”“ﬁﬁﬁ%r%ﬁQE§°80ﬁﬁ??EﬁHﬁi LRedms? fB-¥epr oduci ng
fromsaid %g{@gn&tion carrier a first programsection that includes a
plurality of version information and a pIuraIitg of address information,
e

sai d address infdfeettdios tActudiightht a3t ofnghe invention, there is

provided a method for reproducing one of a plurality of
versions of a program recorded on an information carrier,
said plurality of versions comprising a plurality of program
sections, each éaid section including at least one intra-
coded frame and at least one inter-coded frame, said method
comprising the steps of: reproducing from the information
carrier a version information corresponding to the one of a
plurality of versions and an address information
corresponding to the version information, said address
information including for each said section at least one
entry point indicative of the position on said carrier of an
intra-coded frame of said section, and said version
information including information for linking said program
sections via said entry points to form said versions; and
reproducing from the information carrier a program section
according to the address information.

These and other aspects of the invention will be
apparent from and elucidated with reference to the
embodiments described hereinafter. Other objects, features,
and advantages according to the present invention will become

apparent from the following detailed description of



26 May 2004 16 entry point indicative of the position on saké Mawr 2€P4of an
intra-coded frame of a second program section; neans for detecting in said
first program section a version information corresponding to said one of
said plurality of versions, said version information including information
for linking said first program sectionsto said second program section via
said entry point; and neans for reproduction fromsaid information

carrier a second program section according to said entry point. According
to an eighth aspect of the invention, there is provided a nmethod for

r epr oduci ngl bHs tgRtad perhosiimept of whererepgnin oford ypebgpartiitéicéhted on an

i nformati OnaE@Jn[ﬂa%E;ingsﬂaqu@hHr.al ity of versions conprising a plurality of
program sections, each sald”section including at | east one intra coded
frame and at | east one inter-coded frame, said method conprising the steps
of : reprodug] f i.ht.or i rier a version information
correspondi %%ﬁ%o[)f%ﬁgk%ﬁ@dg?o gﬁu@%ﬂ@ééof versions and an address
information corresponding to the version information, said address
information including for each said section at | east one entry point

i ndi cative of thEgd%s dF8i¥#isaid carrier of an intra-coded frane of said
section, and saigryersisQPys i NfQfsrRhl 88y I e ngn # MRiABLI on for [inking
said program sections via said entry points to formsaid versions; and
repr oduci ngt¥amsmisiecinf or mati on carrier a program section according to

the address |nf0§fﬁﬁ|20@hows an information carrier,

FIG. 3 shows a video program and several paths of
sections,
FIG. 4 shows a video program and additional wvideo

information as well as a path,



These and other aspects of the invention will be apparent EPoMraEnd004
elucidated wwth reference to the enbodi ments described hereinafter. O her
objects, features, and advantages according to the present invention wll
become apparent fromthe follow ng detail ed description of 26 May 2004 17
illustrated enbodi nents when redad in conjunction with the acconpanying
drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS In the drawings: FIG 1 shows a
system for picture information transgigssion, FIG 2 shows an information
carrier, FIG 3 shows a video program and several paths of sections, FIG

4 shows a video_program.and additianal .vi deo. ;inf ipn.asweblit@s a
path, 26 My 20623185 F¥Ys ?hcﬁﬁsrqca %5 & o ldaé('wl\q/i ggg%rogram y\ﬂ)h pat h

information near to entr oi nt Fig. shows a path_descriptor, Fig. 6A
shows a patRfgEBRFith d‘re%ry Oaffl%rgi B?g%bgéhows a path-descriptor, Fig. 6C

shows a tine_cogde descriptor(), .Fi.g. 7. a TCC structure, Fig. 8 shows
a device for regHan a?P%)‘YﬁoarrPﬁﬁhoﬁgsczﬁp%v’s

Fig. 6A shows a path_descriptor syntax,

Fig. 6B shows a path_descriptor,

Fig. 6C shows a time_code_descriptor(),

Fig. 7 shows a TOC structure,

Fig. 8 shows a device for reading an information
carrier,

Fig. 9 shows a device for providing information
carriers

Fig. 10 shows a data format for recording information
on an information carrier,

Fig. 11 shows a data format according to ISO 9660,

Fig. 12 shows a disc table of contents,

Fig. 12A shows a disc_tracks area,

Fig. 13 shows a program table of contents,

Fig. 13A shows a program_tracks,

Fig. 13B shows a path_table,

Fig. 14 shows the formation of different versions of a
program,

Fig. 15A shows a program stream,

Fig. 13B shows a PES packet,

Figs. 16A, 16B, 16C and 16D show a PES packet,

Fig. 17 shows a multiplexed bitstream,



carrier, Fig. 9 shows a device for providing information cafriaeysz@Dg. 10
shows a data format for recording information on an infornation carrier,
Fig. 11 shows a data format according to | SO 9660, Fig. 12 shows a disc
tabl e of contents, Fig. 12A shows a disc_tracks area, Fig. 13 shows a
programtable of centents, Fig. 13A shows a programtracks, Fig. 13B shows
a path_table, Fig. 14 shows the formation of different versions of a
program Fig. 15A shows a programstream Fig. 15B shows a PES packet,
Figs. 16A, 16B, 16C and 16D show a PES packet, Fig. 17 shows a nultipl exed-
bitstream 26 May 2004 19 Fig. 18 shows a multiplexed bitstreamthat
includes entry points, Fig. 19 showst® data recording device, Fig. 20
shows a nmultiplexing unit, Fig. 21 shows a data reproducing device, Figs.
22A and 22B sh@wga RSM giacketa mElgipPSredhbiks brevnpltbeéd 18648485 unit,

Fig. 23B shows an unconpl eted access unit, Figs. 24A and 24B show different
arr angenerns rgf puides,

Fig. 19 shows a data recording device,
Fig. 20 shows a multiplexing unit,

Fig. 21 shows a data reproducing device,
Figs. 22A and 22B show a PSM packet,

Fig. 23A shows a completed access unit,
Fig. 23B shows an uncompleted access unit,

Figs. 24A and 24B show different arrangements of video

data,

Fig. 25 shows a bitstream including plﬁral data
sequences,

Figs. 264, 28B and 28C show a reproduction operation,
and

Figs; 274, 27B and 27C show entry points in plural
sections.

BEST MODE FOR CARRYING OUT THE INVENTION

Elements in the drawing Figures corresponding to
elements already described carry like reference characters.
Fig. 1 shows a system for pilcture information
transmission via an information carrier 1. The picture
information is transmitted via an information signal.

Picture information contains not only video information, but



data, Fig. 25 shows a bitstreamincluding plural data sequéfcHsy EDg$.
26A, 26B and 26C show a reproduction operation, and Figs. 27A, 27B and 27C
show entry points in plural sections. BEST MODE FOR CARRYI NG OQUT  THE

| NVENTI ON El enents in the drawi ng Figures corresponding to elenents

al ready described carry like reference characters. Fig. 1 shows a system
for picture information transmssion via an information carrier 1. The
picture information is transmtted via an information signal. Picture
information contains not only video inrfoormation, but 26 May 2004 20 al so
any information related to the picture such as, for exanple, sound,

subtitles angoc@nyr QhrioRh@kiBhi @81aABdaRRBUNNE qa‘lcvdtﬂ%o Judtora@f i part hat is
intended to be displayed as a whole is called a video program The device

2 for provigimge,t Beuhaf O£ B 111aR sCARA | €6n HRACSnPbshat Bor Nf AMakbent suppl i ed
thereto through input 4 and nodul ates the information signal wth the

coded pi ctyf ey i ghal n dhSURICGHRAT 1% eeehdedt b6 bBDAULAL £fled NAOT gALI ON
signal on the record carrier 1. The reading device 3 reads the information

carrier l.wgenk ideradubatesyangd gdecpdes. t nd Hfearin@t RoRosi gRal iangg

reproduces the picture information for the user on output 5. For exanple,

a nmagneti Cth@pen H6 riddt O | G rilrS oW pAs tarkas@formation supplied
thereto through input 4 and modulates the information signal
with the coded picture signal and subsequently records the
modulated information signal on the record carrier 1. The
reading devicé 3 reads the information carrier 1 and
demodulates and decodes the information signal and repreduces
the pieture information for the user on output 5. For
example, a magnetic tape or an optical disc such as a laser
disc or digital video disc may be used as an information
carrier. The information signal may also be transmitted to
a user via a network from an information carrier in a central
storage means, such as a video server, in which case the
user’s commands are transferred to the video server. The
information signal is at least a representation of the video
information, such as, for example, an analog video signal
according to the PAL or NTSC standard, or a digitally coded
and compressed video signal according to MPEG-1 or MPEG-2.
The information signal is furthermore a representation of the
control information coded by information symbols. In the

case of an analog video signal the symbols may be co-

transmitted in the format of digital signals during



disc or digital video disc may be used as an information capri¥ey.20bé
information signal may also be transnmtted to a user via a network from an
information carrier in a central storage neans, such as a video server, in
whi ch case the wuser's commuands are transferred to the video server. The
information signal is at |east a representation of the video information,
such as, for exanple, an anal og video signal according to the PAL or NTSC
standard, or a digitally coded and conpressed video signhal according to
MPEG 1 or MPEG 2. ~The information. gnal is furthernore a representation
of the control information coded by information sgnbols.é nthey.case of
an anal ogpyipemsiignal vehei syntidlasking beldo2ser &R nf ¥R G 'thé For mat of
digital signals during 26 May 2004 21 horizontal or ¥e iicg& Bl.anki ng,
such as, fQbweXargletesitn syeterknowinTelha ektsystet tH he“c&seé Gt a fully

digital picture signal, such as MPEG 2., a separate . data_str f user
data may Be.¢arkr angmlt edubl aulﬂ@ﬁﬁeﬁhng,SPBPréﬁﬁnﬂPg? SEEegﬁgg?viding

the digital streaminto packets of, for exanple, 2048 e gﬁg provi di ng
these packghbs @étd masheedes—ttimmiddndt BE ThHe RIFEFIEE | gg%r%xatu on.” Wth

respect to MPEG 2, the coding of picture infornatio% iqxpegﬁri?%q in the
i nternat i gRal skl ¢+ SO B81Be 2 diterirtiddr ds LAl t ABTP TWA 5o 8-1 standard

(proposed in I SO I EC JTC1/ SC29/ W&G11, ~ Novenber 13, 1994).degcgd s how
el enent ar yxshpeans2048 doded anﬁd@Uﬂdéﬂ&gaFEe?ﬁnHQﬁﬁeéfeHlﬁﬁt% ot her coded

ggggﬁ;\hl Chtl;a;rtedegggfrasesg;g attylp\qlaeogf in;ggma%)g%gpl Cwi gﬁd{@sﬁl@gt spbtiddes to
2, the coding of picture information is described in the
international ITU/ISO 13818-2 standard, and the ITU/ISO
13818-1 standard (proposed 1in ISO/IEC JTC1/SC29/WGl1,
November 13, 1954) describes how elementary streams of coded
video data are multiplexed with other coded data which are
representative of, for example, audio and subtitles to become
a program stream. Information of a type not specified by
MPEG-2 may be included in "private ?ackets" in an arbitrary
format. MPEG-2 packets with an additional header of the
prescribed format are then distinguished as "“private stream
1", and without as "private stream 2",
Fig. 2 shows a disc—-shaped optically readable
information carrier 1, such as a CD or laser disc. The
information signal representing picture information intended
£for being displayed on a picture screen ijs recorded in a

. . . and
helical or concentric track 21. The picture information

the information signal are described with reference to Fig.

. d,
1. A description of recording and reading a CD may be foun



a program stream Infornation of a type not specified by MEG2Yma)0he
included in "private packets" in an arbitrary format. MPEG 2 packets with
an additional header of the prescribed format are then distinguished as
"private stream 1'. , and without as "private stream?2". Fig. 2 shows a

di sc-shaped optically readable information carrier 1, such as a CD or _

| aser disc. The information signal representing picture information

i ntended for being displayed on a piggfure screen is recorded in a helical
or concentric track 21. The picture information and the information signal
are descri.bed w r ef, Fi lhRtbRB’ Oby rEamhdiiRg and
readi ng aIBDg}ﬁ%yE%telef o%%g,ﬂgg%f%ay&ngBZ}%%ﬁ (lplﬁ&fﬁg title .3(:,” nci pl es of

optical di ¥ nats%’.s,t 213%%5& | uphiia§ st ghe, thaBl Q+832%4i78%ed. ifhe track is

subdiyide& e 'sectors 22. The infornation carrier may
contain a,4able. e QNRILS,24 (HILnBritht b %4 RelGs lanlthn

i nf or mati & € or noré"video prograns is included. The TOC 24 is

| ocated -at, afxeth POs{ QO NPrdd OfiTeih 06, car kbgeredbs kol angat i on
carrier may ‘also have an ‘1Tnformation structure in which the space

avai | abl e it L 0 L BE | A $HOLRYS 3aBb! AReEFLAS h rRgIaIgedTablies for (he
storage of "specific information. An exanple of this is described in |ISO

9660 standaicl,pd Ny whi g0t 04 OLFRAI 90x30RBAEHibA bkl ahe Ahdcrmaiifient ed vi a
directory Tables. Thése directory Tables may be | ocated via a reference
address at,, a.ifd.Xed pagiti QR ratnh8EoRe0t LM Nk Ofmdshe Arsea imdvendea for
information structure in which the space available for
information storage is arranged in directory Tables for the
storage of specific information. An example of this is
described in ISO 9660 standard, in which information storage
in files ,23 is effected via directory Tables. These
directory Tébles may be located via a reference address at
a fixed position at the beginning of the area intended for
the informaticon storage.

Fig. 3 shows a video program and several section paths
according to the invention. A video program is shown
diagrammatically by a bar 30. The wvideo program can be
plgfed in the original, non-selective version from beginning
to end without interruptions along a basic path 31. For
selective playback, the video program is subdivided into
sections 15 for each version. The original version is shown
by the basic path 31, the total video program being
considered a single section A. When playback is effected

along the basic path 31, the video information is shown in



the information storage. Fig. 3 shows a video program and séfefay 4@etion
paths according to the invention. A video programis shown

di agrammatically by a bar 30. The video programcan be played in the
original, non-selective version frombeginning to end w thout
interruptions along a basic path 31. For selective playback, the video
programi's subdivided into sections 35 for each version. The original"
version is showmn by the basic path 3 the total video program being
considered a single section A Wen playback is effected along the basic

paLh SL. e video |1 orLion s, S0 L0 20N 2004 23 e Srdly 11 vas
o sgramLcal L)y BY Lane Seedans 2R 0 PE o0l e AT g
ot ST, ST BRI B0 BTt bRl i o, C
niormton dent s the L LTkine A o TR op LipmAaka Gienghlaons o E o
P, Bl Vet backy Aheteading, of L LoLobl i g GLETof dain pop nued

B C £ ar, aes A EnboER tarRoBh T e tept o HesrdBay b EOUR D3 OT

second Veil;ﬁlzone},l\'gi.(:h h’?ﬁeallaa?t erinr}jo%%la%igg(:t!igﬂotég(:th?@ D.Liﬁ"king '
informatiqn from B to C and from C to E as is indicated by
the interrupted line sections 36. Once 2 section B has been
played back, the reading of the information carrier is
continued at thé beginning of the next section C, while the
intermediate area is covered by a Jjump. In consequence, a
first version of the video program B-C-E arises in which
cértain parts of the original are skipped. For a second
version which has a longer middle section, section D is
given, which contains section C surrounded by video material.
The second version then consists of the sections B, D and E
for which less video material is skipped than for the first
vé?sion. The path information for the second path comprises
the beginnings and ends of the sections B, D and E and the
linking information from B to D and frdm D to E, as well as
the information that E is the last section. Thus, in this
manner the path information provides after section B an

option to split, which option depends on the version

selected.



gi ven, which contains section C surrounded by video materiak$ MFye28B&ond
version then consists of the sections B, Dand E for which | ess video
material is skipped than for the first version. The path information for

t he second path conprises the beginnings and ends of the sections B, D and
E and the linking information fromB to D and fromD to E, as well as the
information that E is the last section. Thus, in this nanner the path.
informati on provides after section B an option to split, which option
depends on the version selected. 26 My 2004 24 In another enbodi nent of
the information carrier 1, each path is indicated from beginning to end of

the respectivelversidihed! diipainden MOt ifgchnasiémdeaatedr 1for
exanpl e, by another version 33 for which the video programis subdivided

into the seechonsabfh Gs Hiaddchtedhesrs@utte: fin@nigst heopagid cwrar thath is
indicated as F, HL Gand 1-by the linking information, so that section H

i's thus sheeBpePtiwd dersoaeolti @ReGrinber pasgrdm | hude ey dindd catdar, H cones
after G However, the linking information may provide an entirely random

path for whbeh diwngiRCOrsly ngnotder deqesikat 3Pposeramhircdstthet v@dso There
may al so be observed that the |ast section I, and thus the playback part,
ends earli etoklpam ikheubdigifed ¥htleotid agyaBon=0IF t IGgt Hmahken, fhe path

information indicates forthwith that no further video information need be

repr oducedranye mYeng AlHeeprattiivellyr pathi bs phosdiddted as eécofld & aype

i ndi cation for each section, for
I by the linking information, so that section H is thus shown
prior to a section G, whereas in the recording order H comes
after G. However, the linking information may provide an
entirely random_path for which the recording order does not
pose any restrictions. There may also be observed that the
last section I, and thus the playback part, ends earlier than
the original ﬁideo program. For that matter, the path
information indicates forthwith that no further wvideo
information need be reproduced any more. Alternatively, it
is possible to record a type indication for each section, for
example, start section, middle section or end section.

Fig. 4 shows a video program subdivided into two parts,
that is, basic video information 30 and additional video
information 40. Thus, additional video information 40 1is
recorded in addition to the original video program 3¢. The
original version is indicated by the basic path 31 and
section A. This basic version can also be played back on a

simple device that lacks the means for recovering the path

mation, Sections K and L are indicated in the original



exanpl e, start section, middle section or end section. Fig.22 ¥apwdC84vi deo
program subdi vided into two parts, that is, basic video information 30 and
additional video information 40. Thus, additional video information 40 is
recorded in addition to the original video program 30. The original
version is indicated by the basic path 31 and section A This basic
version can al so be played back on a sinple device that |acks the neans
for recovering the path mation, Sections K and L are indicated in the
original 26 May 2004 25 video progra@pd and the sections X and Y are
indicated in the additional video information 40. A selective version of
t he Vi deoy i@y hadegram| Nghd athed shy t pauis Bland &r ned bypdibetsdqimntes of
sections K, X, L and Y. Such a path thus includes at | east one section of
the additionaltivndeoviaéerimtdaatidhi 60. devealedpstdnealiees hat i w2 tier si on of
the video program for exanple, a happy ending, or an extended version
accordi ng tidded Reodiragcli OririRarsansy nast @l,aféoheddiyorthe sagquéndd is
al so possible to assenble nodified versions for specific countries,
religions,ohabéé sids pR| i Xi cBl ahdedl.ogisaxch Ehepd inkimgs | foruves oat makes a
direct junp possible when the end of a section is displayed, so that a
subst ant i aldas tc @i BHOUSOPI Ot whe dBg&pthyndls vilieai nedorhehona tHBpbsi s used
as an information carrier, the beginning of the next section may be
reached widdveldps aabr & bfernatiera upirstimrofoft hthesi diede progrzmanby fdmst
forward". In the case of a disc a brief junp in radial direction to the
example, a happy ending, or an extended version according to

the director’s personal taste, a "director’s cut.” It is
also possible to assemble modified versions for specific
countries, religions, habits or political ideologies.

The linking information makes a direct jump possible
when the end of a section is displayed, so that a
substantially continuous picture display is obtained. When
a tape is used as an information carrier, the beginning of
the next section may be reached with only a brief
interruption of the video program by "fast forward”. 1In the
case of a disc a brief jump in radial direction to the
initial address of the next section is possible. A
continuous display is realized if shortly before a jump a
buffer is loaded with video information displayed during the
jump. For that matter, the position of the next section to
be displayed is known,

A suitable embodiment of the linking information is a
Table in which any possible subsequent sections are stored

for each section, as is indicated at 32 in the first example.



initial address of the next section is possible. A continutfsMa¥spP8y is
realized if shortly before a junp a buffer is | oaded with video

i nformation displayed during the junp. For that nmatter, the position of

the next section to be displayed is known. A suitable enbodi nent of the

linking information is a Table in which any possi bl e subsequent sections
are stored for each section, as is indicated at 32 in the first exanple.
26 May 2004 26 At section B there is dgidicated that sections C and D can
be [linked. Selection parameters such as a classification code nay be

assi gned tgtfﬁgngggt qg and, Stfﬁ#ﬁ %dt@E dabl & fdhs @ddinhi ®ncha the

initial |on o a next section fromthe

avail abl e linkabl e §g%gt§rg§%m e sDEaderiyeg I sigbactban

par aneters her™ & nking rnformation is a Table for

Firs pataﬂd“n?ﬁtgi‘e@eié’a%fs?}%?e'sfv%sg%“l°9€°“‘“ﬂ“W R T

each section are stare Al'so the total nunber

of sections the Jl.engt siared, 4 sQikhatohhgrend of
t he respecﬁ?@ét%%?sﬁ%ﬁjréq Egg%l 4§§;E§§% aa&reo program t he nunber of

paths is recor or,.a Tabl gl d {9 ol vien diloned maynhgen of
paths, In fhe® % eCtlQEagg ﬁh %étlgégﬁgve a nunber of]éectlons equal to O

for unuseq p?gpfm& AROLHET @;Q%qgl giBEra.rhé"@ex\Q.deﬂﬁohﬂéﬁréfﬁidﬂﬂienhs

segnent ed a sectionis fo one or nore successive sections. A

Tabl e for %fpaéﬂbti‘%‘kﬁ?é‘t A Frm A LSEESa Oba®ld $68MBAEE WHERNWi AL he

gi ven order form
consecutive sections, in which sector addresses of the first

and last sectors of each section are stored. Also the total
number of sections, i.e. the length of the Table, is stored,
so that the end of the respective version is known. For each
video program the number of paths is recorded or a Table is
inciuded for a2 given fixed number of paths, In the latter
case the Tables have a number of sections equal to O for
unused paths. In another embodiment, the video information
is segmented while a section is formed by one or more
successive sections. A Table for a path then contains
addresses of all segments which in the given order form a
specific version. The segments may thus be recorded
consecutively, so that it is not necessary to jump after each
segment. Tn such a Table a section boundary thus appears
from a jump.

The path information always contains at least linking
information for consecutively displaying sections of video

information. This linking information may directly indicate



specific version. The segnments may thus be recorded consecdfi¥ay¥y2088 that
it is not necessary to junp after each segnent. In such a Table a section
boundary thus appears froma junp. The path information al ways contains at
| east linking information for consecutively displaying sections of video
information. This linking information may directly indicate 26 May 2004 27
t he addresses 22 of the respective sectors of the information “carrier, but
i n anot her enbodi nent indicators for the sections are smaller segnents, so
that the video signal may be included consecutively in its stead. In that
case, a separate Table of indicators.,and addresses of sections or

segnents is recorded. This Table then contains, for exanple, always a

segnent nupber_ and the_initial and fipal addresses f H%%O egpent . From
t hat mhlcﬁh%r%¥ﬁﬁﬁ§eFt2%ﬁﬁ%é$? fRapPet ﬂb‘bﬁ&ﬁ Phi ° %fﬁF%e se? FFve ver si ons
Vi deo pr off BT For Pihatmmattertedi E5oARPERral 1L i 5ea 8t added. In an
enbodi ment of . t he inf or mation carrier, | e, L0fQEpRLjqn,is added
to the pabfcHHARt fRE SHe &8? ERERRT S %qma4% %FﬁEllg |ndgE { or any
SaEY T e e S R SR
e SR, REELE oA L B J s ity o

segments is recorded. This Table then contains, for example,

alﬁays a segment number and the initial and final addresses

of the segment.

From that which precedes it appears that the pl@ytime

of the selective versions of the video program may have a

playtime that differs from the original video ﬁrogram: For

that matter, video material is skipped or added. In an

embodiment of the information <carrier, the playtime

information is added to the path information. For example,

the playtime is indicated for any possible path. It is also

possible to include the playtime per segment or per section,

while the total playtime can be calculated by adding up these

playtimes for the respective version. This provides the

possibility of reading the playtime of the version selected

by the user from the information carrier and displaying same

to the user.

In a disc-shaped information carrier as described with
reference to Fig. 2, it 1is attractive to store path
information in a file. Via the Directory Tables the

information relating to a path may be located and read



by the user fromthe information carrier and displ ayi ng samé® 8yt RE04ser.
In a disc-shaped information carrier as described with reference to Fig.
2, it is attractive to store path information in a file. Via the Directory
Tables the information relating to a path nay be | ocated and read 26 My
2004 28 rapidly. After the information carrier is inserted into a player,
the path information is available forthwith. On other information carriers
and pl ayback equi pment the path information nay be recorded in an area
that is easy to locate, such as, for exanple, at the beginning of a tape.
I n anot her enbodi nent of the informati2®n carrier, the path information is
recorded next to the respective video information spread over the carrier,
as i s descriabédlw t hAf tef eflencimftarnfiitgeon Saamde8. ibnivenstedehtte 2he file
need not constantly be |ocated and read or, once read, be stored in a
| ar ge nmenopyavert héhpl apeh. iAffloemad ipongs tdweiraddpeciamdiwidtbh | n®or mat i on
can be read forthwith fromthe information carrier. Alternatively, it is
possi bl e totheonbiferidiesn erradiensntesdi pleyaeckheqapaphenhf Ohempatim i s
recorded nultiple tinmes. A survey of path information is then available in
a central infermhtiemsmabededesgcqaidd infenmedien budti psexeadwi th t he
video information is recorded. Fig. 5 shows a part of a video program in
whi ch the lpattei nduehmats onfos exanrbd edehetlre t el wpaed f4L potarein the

In another embodiment of the information carrier, the path

information is recorded next to the respective video

information spread over the carrier, as is described with

reference to Figs. 5 and 6. In consequence, the file need

not constantly be located and read or, once read, be stored

in a large memory in the bplayer. After a Jjump, the

respective path information can be read forthwith from the

information carrier. Alternatively, it is possible to

combine these embodiments in that the path information is

recorded multiple times. A survey of path information is

then available in a central file whereas, besides, path

information multiplexed with the videco information is

recorded.

Fig. 5 shows a part of a video preogram, in which the

path information is indicated near to a specific point in the

information stream. In this path information may be used

absolute addresses for the jump instruction, but also

relative jump addresses with respect to said point. An

advantage of the relative jump addresses is that the servo

means in the player may take account of the distance to be



information stream In this path information may be used ab8olaye2004
addresses for the junmp instruction, but also relative junp addresses with
respect to said point. An advantage of the relative junp addresses is that
the servo neans in the player may take account of the distance to be 26
May 2004 29 junped. A path for a selective version is referenced 34. The
video signal is coded digitally then, such as MPEG 2. For this coding,
al ways a number of video frames are coded- dependently by forward or
backward conputation (P-frane), or bidirectionally (B-franes) in the case
of an independently coded frane (I-f&gne). Pl ayback may then be started
only fr.oman |I-frane and not from a“dependent B or P-franme. The |I|-frane
conprises an intra-coded pjcture, ﬁhile the P-frame ri ses redictive
77 ahet

encodi ng of®&Sict Ut LAY tHe B Lot S aﬁsbirgﬁo é‘cet“icc?ﬁlalaa‘}gr edictive
encodi ng a {&ture.%még J-frqge g%g;e q& q{onq mﬁgg a nﬁggﬁ¥_of
B-f r anes .O‘E T -Ti&Eies TiayC TSI ’efoa]t getifdp 24 §ro 2plg:tures
() et 5 ™ TR ot o PR Sl S, LTS )
Dy Tt SRS A Lo SPE Vo, Sl RS H (o
LY PO R 38809, Th PLENEL T Sof VSRR VT d B3 O
destinati %%_&%drtegaﬁne I&—afqra?n@qdi rFlnatybcgckarI]na.y- then be started only
from an I-frame and not from a dependent B or P-frame. The
I-frame comprises an intra—-coded picture, while the P-frame
comprises a predictive encoding of a picture and the B—framg
comprises a bidirectional predictive encoding of a picture.
An I-frame alone, or along with a number of B-frames and/or
P-frames may considered together as a group of pictures
(GOP).
The video signal is subdivided into segments 52 which
comprise each at least a single I-frame. The beginning qf
such segments 52 is designated by entry points 51. After an
entry point 51, the video signal first contains an I-frame.
This spacing of entry peoints 51 may vary; about two entry
points per second of playtime is a usual number. In the case
of a jump, always the sector address of an entry point 51 is
taken as the destination address. In an embodiment of an
information carrier according to the invention, also path
information is recorded near to an entry poiﬁt. Further
description of entry points is available in Japanese patent

application Hei-4-277956.



information carrier according to the invention, also path iAfola#t#8f4is
recorded near to an entry point. Further description of entry points is
avai l abl e in Japanese patent application Hei-4-277956. 26 May 2004 30 In
Fig..5 the path information is recorded as packets of control information
in the segments 52 directly following entry points 51. The packets of the
path information are narked as control information, for exanple, as
Program Stream Mp (PSM packets in the manner customary for MPEG 2.
Ref erence be further made to the 1SO #$818-1 standard nentioned with
reference to Fig. I. 1SO 13818-1 further defines a program stream
directory (PSD)Ian8ia.séctbe padth indetmetdrbdtsh racP8NedndsapP8Bets terned
an entry sector. An entry point may be defined by an entry packet provided
directly ahéatbmifralhdnpacketiaheme theeségmaatty -5f2r diwecodfiyt iel BORinEi St S.
The entry packet may be associated with an identification flag and
position iehbrywapednts eghr di ige bhcketseofhbbei pgteninfopoahien &Sneh
position information may include the distance fromthe entry point to the
nei ghbor i ngaBred yaspoientro Al irgforakeitiehy, f an egampye pod ntP noey ae Sdeé amed
sinply by appending an identification code to a regular data packet. By
j unpi ng fridaponPShk r papbiehs tim athei gidyoreimgcentemaripoifer, MPEGaes can be
efficiently located to facilitate "high-speed search"-type reproduction
oper ati onsReference be further made to the IS0 13818-1 standard
mentioned with reference to Fig. 1. ISO 13818-1 further
defines a program stresm directory (PSD) and a sector that
includes both a PSM and a PSD is termed an entry sector.
An entry point may be defined by an entry packet
provided directly ahead of the packet where the first I—frame
of the GOP exists. The entry packet may be associated with
an identification flag and position information regarding
three neighboring entry points. Such position information
may include the distance from the entry point tec the
neighboring entry point. Alternatively, an entry point may
be defined simply by appending an identification code to a
regular data packet.
By jumping from one entry point to a neighboring entry
point, I-frames can be efficiently located to facilitate
“high—~speed search"-type reproduction operations.
The Program Stream Map according to the invention
describes the contents of the information stream in

descriptors. They are information structures describing the

different information streams in the total multiplexed



The Program Stream Map according to the invention descri be$®tHaYcofbént s
of the information streamin descriptors. They are information structures
describing the different information streans in the total nultiplexed 26
May 2004 31 information stream such as the video, audio or subtitle
stream but also, for exanple, the paths. An actual tine code, tracks and
sections are given for each path. Tinme codes denote the period of tine

el apsed since the beginning of the Rrogr anme or track. Tracks denote a
subdi vision for the user of a total 6rogran1and track nunbers are denot ed
T4, T5, T6 and T7 in Fig. 5. In a path it is also _possible for a junp to
occur wi t HitH SFMet4OR, §§§EP§ déHﬁPe&sbthhg1§FPowéud66 8F FaPtEtde 6 shows
an exanple of a path descriptor-of a path. A descriptor commences with a
descri pt ors WAG™hPEl @éfBt 50T t WEARRAS Jfhed et oARakG thel time

descri ptor Iength The pat h-nunber denotes for which path the data in the
descri pt orf°%re {iRGTISRd TRSLEPRE BBeSINSRt FAEKSRED aRAtHX pdiRetc from

t he begi nni of the actual track and fromthe beginning of . the actual

pat h resp€egg§e@®n°Eﬁwih&aPﬁal%ﬂ of shidts Plép§9§t%h4°ﬁrﬁﬁ?aﬁ@gdéﬁéPEd by the
Presentatign Tinme Stanp PTS in a manner customary in VMPEG 2. The system
time is alPdo® h%o?ﬁ%ﬁrr?é‘d‘ i ATt hE2$H ded T&iogfafengbe %zﬁ“béhﬁrlﬁﬁéfl for

synchroni |on betmeen the various types of informatio be achi eved.
After a jﬁﬁﬁ S fef, t9 Her é’rﬁﬁya’ﬁea“éiy tIPeK SRR Rt §TF rfpetnr‘l’é?égygflemtl e, so

t hat thlsT%ys%g nd'g% in Fig. 5. In a path it is also possible for
a Jjump to occur within a track, as is denoted by the arrows
60 at T6.

Fig. 6 shows an example of a path_descriptor of a path.
A descriptor commences with a descripteor tag which denotes
the type of descriptor and a descriptor_length. The
path_number denotes for which path the data in the descriptor
are intended. The time codes pX_track tc and pX_path_tc from ‘
the beginning of the actual track and from the beginning of
the actuallpath respectively, are valid at a specific system
instant denoted by the Presentation Time Stamp PTS in a
magner customary in MPEG-2. The system time 1is also
coﬁtained in the wvideo signal, so that a proper
synchronization between the various types-of information may
be achieved. After a jump, however, there may be a
discontinuity in the system time, so that this system time
is wunsuitable for denoting the elapsed playtime. A

track_number denotes the track number of the respective path.



is unsuitable for denoting the el apsed playtinme. A track-néfb¥aydéRtes
the track nunber of the respective path. 26 May 2004 32 A nore conplete
definition of the path _descriptor() area is illustrated in Fig. 6A. The
path descriptor() area defines areas for various paths and describes the
path nunber, track nunmber, sector nunber, sector offset, track tinme codes
and path tinme codes. Alternatively, areas for track nunber, track tine
codes, and path tinme codes may be defined in another area, such as a

ti me-code-descriptor for comon definition for all paths. Preferably, the

path number (pat hnswdrbebdpistd Sabihitidl uer Pra¥i Ganh_aepathpBupper which
identifies the descriptor. The track nunber (track-nunber) is preferably

a 16-bit valdeikepy psentdna LRererrr At tTREk JuThRk cengeded) kekative to
the program start position.. The track nunber of a segnment may be used by

one or norER fRALRS ANthdTaYoPe varieh8 M@ Viddt BespatBes Theheabgatpte track
nunber may be determned fromthe relative track nunber and the track

nunber of fs@best 01t@d ckN nRfKOGFAMsLEBKAJBUABER, Obetber Doff¥et Ar €pacdhe sector
nunber (pX sectors_to read) is preferably an wunsigned integer indicating

the nunber;igfe SRHQr ind PGtUSIt Re cb8BBL NI RYtBEhOtivOLF Neapddls Ofok he
program section for the particular path. If the sector nunber

(pX_sect orgak@_head)r, israz@f O iddhejbdeRgt anachbakhi $inOt cadPOrhAPMLOf t hat
particul ar -path.
defined in another area, such as a time_code_descriptor for
cémmon definition for all paths.

Preferably, the path number {path_number) is a 3-bit
value providing a path number which identifies the
descriptor. The track number {(track number) is preferably
a 16-bit value representing the current track number encoded
relative to the program start position. The track number of
a segment may be used by one or more paths and may be
incremented via the path. The absolute track number may be
determined from the relative track number and the track
number offset stored in program_linkage area of the D_TOC
area.

The sector number (pX_sectors_to_read) is preferably an
unsigned integer indicating the number of sectors, indlusiye,
remaihing prior to the end of the program section for the
particular path. If the sector number (pX_sectors_to_read)

is zero, then that sector is not a portion of that particular

path.



26 May 2004 33 The sector number (pX_sectors fromstart) i$¢pta¥efdBfy an
unsi gned integer indicating the nunber of sectors between the that sector
in the particular path fromthe start position of the current section. I|f
px_sectors_fromstart has a zero value then that sector is the. first
sector of the section. Note, a programis conprised of one. or nore
sections. Each section is conprised of one or nore sectors. The offset

(pX_ of fset _next-section) preferably indicates the nunber of sectors in the
particular path between the entry sector of the current section and the
entry sector at the start position @f3 the next section. I|f

pX of fset _next section equals zero, then the | ast section according to the

particul ar patg,f ecbc%%“nﬁﬁé‘%ggepxE‘é%tg&tsgﬁmﬁ_psx—,aqftf)s%__B&emb!swection)

preferably indicates the nu of sectors in the particular path between

the entryFﬁaygﬁ\rﬁn%h EQ@E&; rmifﬁ%g§gg??@mm l@Stsec@BiEYb8eREOR i N the

i mredi atel'y previous section. set _previous_section equals zero,

then the gHEr afa: SEELLON 3RCOM NGoLa blgaparyd il ahoRaldhd sotlsel ot

section t0 be reproduced. ctors_to read, pX sectors_fromstart,

pX_of fset ppextiaect) 0&%%1@&@!‘3&% o BViIQUS S RGliteRseaebm_sguatl zero
cul ar

then the parti path 1s not in use or the entry sector does not

constitutg,a pafdrofaihat Al tdrel! 8bccfAtls B Ma¥s20@dctor of the

section. Note, a program is comprised of one or more
sections. Each section is comprised of one or more sectors.

The offset (pX_offset_next_section) preferably
indicates the number of sectors in the particular path
between the entry sector of the current section and the entry
sector at the start position of the next section. If
pX_offset_next_section equals zero, then the last section
according to the particular path has been reached.

The offset (pX offset_previous_section) preferably
indicates the number of sectors in the particular path
between the entry sector of the current section and the last
enﬁry sector in the immediately previous section. If
pX_offset previous section equals =zero, then the current
section according to the particular path is the first section
to be reproduced.

If pX_sectors_to_read, pX_sectors_from_start,
pX_offset_next_section, and pX_offset_previous_section each
equal zero then the particular path is not in use or the
entry sector does not constitute a part of fhat particular

path.



34 The offset (pX offset _next track) is preferably the secf®brMayf3@94from
the current sector of the particular path to the entry sector of the start -
position of the next track. |If pX offset next _track equals zero, then the
current track is the last track of the particular path. The offset

(pX offset_start_track) is preferably the sector offset fromthe current.
sector of the particular path to the entry sector of the start position of
the current track. If pX offset _starB4track equals zero, then the current
track is the first track of the particular path. If the current entry

sector is the |endi noreRat ofp:0fostee tcekentratk ick s threaferably the
pX of fset start _track represents the offset to the start position of the

previ ous tgactor Yigsehagkohi {2 cogdesnt i sulitat @d whehpeheipubdrxpath
"pX_track_tc", specify the relative tinme in units of hour m nute-second

with respegs {1 tdirSt abbtds @ndnef s@att andei tibme oSt ahei ngxentira¢k t he track
of a particular path is defined as hour 0, mnute O and second O.

Simlarly, 1 hsx pptdsdd_MRxtCOEEsk éfahratada tthemhahpr efirxefipXtpatth_tc",
specify the relative tinme in units of hour-mnute-second with respect to
the startipg ems pisf Peddc oFhenst asktDgubsr wftia particul ar path is
defined as hour 0, mnute O and second 0. A path descriptor( area as
det ai | ed above TBepb@¥isded (pKnot hee PSM oft_tthen odiit ris seres Drrandy | tie udes
time codes for each path. An illustration of the path descriptor() is
shown 26 MaycPOdPbiFmet from the current sector of the particular path

to the entry sector of the start position of the c¢current

track. If pX offset_start_track equals zero, then the

current track is the first track of the particular path. I1f

the current entry sector is the leading sector of the current

track, then pX offset_start_track represents the offset to

the start position of the previous track.

The track time codes, indicated with the prefix

“pX_track_tc", specify the relative time in units of hour-

minute-second with respect to the starting end of a track.

The starting end of the track of a particular path is defined

as hour O, minute 0 and second 0. Similarly, the path time

codes, indicated with the prefix "pX_path_tc", specify the

relative time in units of hour—-minute—second with respect to

the starting end of a path. The starting end of a particular

path is defined as hour 0, minute 0 and second 0.

A path_descriptor({) areca as detailed above is provided

in the PSM of the entry sector and includes time codes for

each path. An illustration of the path descriptor() is shown



in Fig. 6B. By storing the time code for each of the diffef&n¥apatf84in
each entry sector, the exact elapsed tinme of reproduction of a particular
path can be accessed fromthe path descriptor() and displayed to the user
concurrent with data reproduction and display. An accurate tine indication
is given for each particular path even though certain sections of data may
be comon. to different paths. In -an anal ogous manner, track nunbers for
each path may be included in the path_descriptor() area in the PSM of the
entry sector. Alternatively, a tinme a¢&de nmay be assigned,, preferably
consecutively, to each entry sector and stored in the

time_codeideserd pt on() agpas@brihe paet itGuarcoiet rjoseetoh ods tHd ustrated
in Fig. 6C. Atine code assigned in this nanner nay be used for searching

scene i nd@xXirp8rénd YaTRE 98 e endept 5 €art,i ahei Bkarmatlapsed ntiare anal ogous
manner, a track nunber may be assigned, preferably consecutively, to each

entry secigr répfbdiiitbfdot N P2raiealof fd1 pant bedadessent fyometteor, for
exanple in a track-nunber-descriptor area. Wen a video programis played,

so- cal | ed phkh Ce SDEERS 0 rANE 28l BDsPELEed Tie thied@Gesi goatunegnt heittbe
di splayed in fast forward or in reverse node. In the case of an MPEG 2

signal, akwaysrapriahesioaf agachosslay e sii ppedranestchet indkeatiades. In
order to have this possibility also in a specific path, there is given in
pX_sector sst ogi€afl (fior Fégeh Spatkt@uuibp) phal naven sebbogd ofettrempresent
section are yet to follow 26 May 2004 36 before the end of the section
and, for kRketieverse¢ @ede, mbfi be common. to different paths. In.an
analogous manner, track numbers for each path may be included
in the path_descriptor() areé‘in thé PSM of the entry sector.
Alternatively, & time code may be assigned,_pref§r3b¥y
consecutively; to each entry sector and stored in the
time_code_descriptor() area of the particular entry sector
as illustrated in Fig. 6C. A time code assigned in this
manner may be used for searching scene indexing information
and identification information. 1In an analogous manner, a
track number may be assigned, preferably consecutively, to
each entry sector and. stored in an area of the particular
entry sector, for example in a track_number_descriptor area.
When a video program is played, so-called trick modes
are often used. The video signal may then be displayed in
fast forward or in reverse mode. In the case of an MPEG-2
signal, always a number of sectors are skipped in such trick
modes. In order to have this possibility also in a specific

path, there is given in pX_sectors_to_read (in Fig. § arrow

56) how many sectors of the present section are yet to follow



pX sectors fromstart (Fig. 5 arrow 55) how many sectors pf@cldg 2R0fhe
section.. If the segnent does not formpart of the respective path, this
may be denoted by a given value, for exanple, 0. In such case the

pat h-descriptor for that path could also be omtted, but no address of a
direct junp to a section of the video material that does-belong to the
selected path will then be available. For a junp fromthe end of a section
to the consecutive section, the distance to this section is denoted as

pX of fset _next_section, in Fig. 5 arrow 54. Wth the |ast section of a
path, a predeterm ned val ue may be giygen, for exanple,

pX of fset next _section=0. For a junp to the previous section in the case

of rever sqdRe, thiCefli ANGE Jotedbkennln PEOfSGleRY GReseThi ON, TN

Fig. 5 arrow b The Tast entry point In the previous section'is then

t aken as_pt)@_ge%%&js%%ﬁ“ft;@@ (Fis! $EGLIQN ™) Dol Ndbat &dcR¥ s

predeter mnéd val ue. Needl ess to observe that 1 n another enbodi nent the

first and Jaslediecld oty QeleiBfl catediby soaRAAIRY A0S OdepRasi vely, it

is possibl'e to include the path information in a descriptor not for each

path but i %heCP@PﬂMiinnﬁg%,aﬂﬂissﬁlﬁ?sbé’fdé?ﬁ:tt@ﬁ- bfSa Sk ahgye, it is

customary to subdivide suc programs for the user Into tracks. The user
can then rapi dlmpqRt abn arsuLyey Ofsd heh&BY e s iRee 2Brandatif so 26

May 2004 37 desired, can junp to another part.” A player will often know
the operatjsng bEAEH ! H1So Y 6mi t36E, " BLEVAOUSIatdNs Y % direct jump
to.a section of the video material that does belong to the
selected path will then be available.

For a jump from the end of a section to the comnsecutive
section, the distance to this section is denoted as
pX_offset_next_section, in Fig. 5 arrow 54. With the last
section of a path, a predetermined value may be given, for
example, ©pX_offset_next_section=0, For a Jjump to the
previous section in the case of reverse mode, the distance
is given in pX offset_previous_section, in Fig. 5 arrow 53.
The last entry point in the previous section is then taken
as the destination. The first section may be indicated by
a predetermined value. Needless to observe that in anﬁther
embodiment the first and last sections are indicated by
separate flags. Alternatively, it is possible to include the
path information in a descriptor not for each path but in a
combination for all sorts of paths.

As stated above, it is customary to subdivide such

programs for the user into tracks. The user can then rapidly

obtain a survey of the course of a program and, if so



purpose, or have a direct track nunber selection. In Fig. B56tHavt24er
nunbers for the selected path 34 are referenced T4, T5, T6 and T7.

Furt hernore, there should be observed that the boundaries of a track
generally do not coincide with the section boundaries, since violent or

ot her selective scenes may occur anywhere in the program In the given
path 34 there is a junp to, for .exanple, track T7 in section 0, but for
anot her path the transition fromT6 to T7 may lie in the area between
sections N and 0. In the path-descriptor shown in Fig. 6 there is a direct
junp address present in pX offset_next track, so that a junp to the proper
entry point of the next track along the respective path is possible in a
simpl e manner from an 0|nt tgoted in Fig. .5

ar
previ ous e e h@aﬁdé tq engithen ??\rt‘pXAofPfl%’te)fpwé\E/?oag??r acIf(é)wl n Fig. 5
arrows 57 and 58. In 5 the juy reviou ack .far e first
entry p0|H?e @Pe§a§é&ﬁ(ﬁ%q%tﬂﬂﬁﬁieggﬁ§ ar grea%1% S%thgglentry

points is given the i nni ng of t e a tualbgracglggg r§q¥/58 The
user may ¥ JUumP HhtK & & t %ﬁég DEPCeFhe® pF esen track and from

th f h back f th t
ca?i?erur%h 2% %§C§|§Bm eaﬁsg??p%gﬁa%ﬁggen glﬁlﬁ ?L g£f£P§n$§ orngthgp
i nf t t t 6 4 38
subti TSt wien Besthipfor |1 AirERLEEorEr SHFER a§h‘?ﬁﬂi e ‘[}/?%.‘ﬁeo‘gtreamo.r s
suitabl e. The tg,ﬁggggﬁéglecso%tfaw%racfrgengﬁmedoange A Q5 a8 R . For

exanpl e,

the section boundaries, since violent or-other selective
scenes may occur anywhefe in the program. In the given path
34 the;e is a jump to, for example, track T7 in sectiqn 0,
but for another path the transition from T6 to T7 may lie in
the area between sections N and 0. 'In the path_descriptor
shown in Fig. 6 there is a direct qup.address present in
pX_offset_next_track, so that a jump to the proper enitry
point of the next track along the respective path is possible
in a simple manner from any point, denoted in Fig. 5 by arrow
58. For a previous jump, the address is given in
pX_offset_previous-track, in Fig. 5 arrows 57 and 58. In
Fig. 5 the jump to a previous track for the first entry point
of a section is denoted by arrow 57; at the further entry
points is given the beginning of the actual track shown in
arrow 58. The user may then jump back to the beginning of
the present track and from there further back, if desired.
In a further embodiment of the information carrier
there is also a descriptor present, similar to Fig. 6, for

other information related to the video program, such as audio



video nmaterial, bad | anguage may be replaced by more accep€abley| aR8tage.

I n anot her path are then included the sane video sections, but with - a
separate audi o streamand/or subtitle stream in which flags then indicate
which stream is to be used for a selected path. The separate audi o or
subtitle stream may be present during the whole video program The
separate audi o and/or subtitle stream however, is only necessary during
the sections in which it is used. During the rest of the video program
they may be omtted. The playback device nust then conprise neans for
selecting for each individual segnen% the audio and/or subtitle stream
that belongs to the selected path. In &not her enbodi nent, parallel video
streanms may be included in which a simlar  arran enent_og t he descri ptor
with a flag fsotdddiesparhirh depenipbesi rdicafsiss T10GuM3 68 B&&RS for
exanple, for including various canmera angles wi.th the sane audi,o_and

subt i t | es.cemitginy sgirggmarkwatsiiddieby eshoidiea I55SSBIFATs CPRERIPE of °TTabl es Of
Contents of an information carrier according to the invention. In a Disc
Table O E¥eEdies (@D IHEB) fPg eanhbBathounfPy ARG o WY R §2P81id for
the whole disc. This relates, for exanple, to a nang of . the whol e disc and
data 26 ME}dEOO4materipbut ke SPREHAZE THRAY TABI eTF 18HH s BPL8 i ncl udes
a Table 71 containing data about the classificatign. Thiﬁ Tgbls gives a
nunber of %9P3§§P?i%a%?%ﬁp%ﬁe-raﬁPn@nPépéFspaﬁ%s?%ﬁnﬁgfq A5 LE5&6 £R€ country,

in the | anguage_ of that ) .
same video sections, but with a separate audio stream and/or

subtitle stream, in which flags then indicate which stream
is to be used for a selected path. The separate audic or
subtitle stream may be presentl during the whole wvideo
program. The separate audio and/or subtitle stream, however,
is only nécessary during the sections in which it is used.
During the rest of the video program they may be omitted.
The playback device must then comprise means for selecting
for each individual segment the audio and/or subtitle stream
that belongs to the selected path. Iﬁ.agéther embediment,
parallel video streams may be included in which a similar
arrangement of the descriptor with a flag for each path is
then possible. Tﬁis could be used, for example, for
including various camera angles with the same audio and
subtitles.

Fig. 7 diagraemmatically shows a possible structure of
Tables Of Contents of an information carrier according to the
invention. In a Disc Table Of Contents (D_TOC) 70 can be
found information which is valid for the whole disc. This

relates, for example, to a name of the whole disc and data



country and links thereto a definition-nunber. For exanple, 260Ma¥eAl@&not es
"no rating"” and the nunber increases with the rating level. D TOC is also
an indication of the nunber of video prograns on the information carrier
and of the references to the respective Program Tables O Contents

(P_TOCC) 72 indicated by lines 75. P_TOC includes, for exanple, information
about the paths in one or nore path-tables 74, so that this path
information is thus easily |ocatable, as was described with reference to
Fig. 3. The P_TOC 72 also includes a Table 73 in which a

rating _definition nunber is given to the respective program per country
and per path, which nunber correspond33to a definition nunber defined in
the D TOC 71. Also a nane for the respective programis included per path
and per coabtuty,thesooitigim .t hehiar iTale epdssi Mg endissiadise rimg llsdes a

di stinguished by the user. In this manner, the nane and the rating of a
speci fic vEaisieon?df canvkilebnpr dgtanerbantbéhgi vérssatinatiemnguddd scountry
to which the playing device is set. It is. also possible to block rating

| evel s st &fdlilg Eives aacernimbier dRvelaspifiveplayerr soetihat Usvelsarents
can allow their children to watch only video progranms up to a specific 26
May 2004 40istramtdnyy. idheyspapifhencatntiye ihethadiieagnans edsttdsdry in
their country. However, it is still the responsibility of the supplier of
t he vi deo programend hisigribeheteozr rdsdtinitaphngumesel s B eX@@®ig -t hem on

the information carrier in Table 73. ) .
0 then denotes "no rating" and the number increases with the

rating level. D_TOC is also an indication of the number of
videco programs on the information carrier and of the
references to the respective Program Tables O0f Contents
(P_TOC) 72 indicated by lines 75. P_TOC includes, for
example, information about the paths in one or more
path_tables 74, so that this path information is thus easily
locatable, as was described with reference to Fig. 3. The
P_TOC 72 also includes a Table 73 in which a
rating definition number is given to the respective program
per country and per path, which number corresponds to a
definition number defined in the D_TOC 71. Also a name for
the respective program is included per path and per countiry,
so that the various possible versions may be distinguished
by the user. In this manner, the name and the rating of a
specific version of a video program can be given in the
lanéuage country to which the playing device is set. It is
also possible to block rating levels starting from a certain
level in the player, so that the parents can allow their

children to watch only video programs up to & specific



The described way of classifying the rating levels is  onl y2anMéxaspPé.

Anot her enbodi nent of a rating systemis, for exanple, assigning a rating
directly for each path. The weight of the rating codes is established
beforehand. It is also possible to include one or nore classification
codes per segnent, which codes denote the weight of the whole, or the

wei ght for each category, such as sex or violence. Wien-a next section is
sel ected, the user-selected preferences on the player .can then be taken
into account. As denoted by lines 7.5 jn Fig.. 7, i.t i's possible to record
a plurality of video prograns on An information <carrier. Customarily, an

i nformation carriethg subdi vided  .into tracks, which have gg gabsplute)

. h
track nunmbeftHg® f of *eExaidl el i dilA§ +romA L GaMePar cup tet®it is
annoyi n if. the subdivisign into tracks counts.on _during.the. various
oot ane. THE Ui SRSy afbuBtPe: « hent Sesiill e sedrprei v BT IeRk 20
Ther ef or e, %t is at racti¥e éo apglg relative, track nqufrs starting from
1 to each vitfeoSWRLrEm Ot 188 JeSePedXOFf2Rs '8 S55363si % TOF Hitde
different track subdiyisions per h. 26 2004 41. In an enbodi nent of
the | nfor nel GRS APPFbF - Hhe d3oFeC B R 1 Ui 7 OFROT OB SETRAFT o each
avai |l abl e alist of initial and final addresses, a last entry point,

a playtime &nd 4% nal systemtinme of each track. It also includes for

each track a tr%%£ %%g%%Ebggdwgypgpgg JQQT%@?%E’the rating levels is

only an example. Another embodiment of a rating system is,
for example, assigning a rating directly for each.path. The
weight of the rating codes is established beforehand. It is
also possible to include one or more classification codes per
segment, which codes denote the weight of the whole, or the
weight for each category, such as sex or violence. When a
next section is selected, the user—-selected preferences on
the player can then be taken into account.

As denoted by lines 75 in Fig. 7, it is possible to
record a plurality of videe programs on an Iinformation
carrier. Customarily, an information carrier is subdivided
into tracks which have an (absolute) track numbering, for
example, starting from 1. However, to a user it is annoying
if the subdivision into tracks counts on during the various
programs. The third program could thenm start, for EX;mple,
at track 29. Therefore, it is attractive to apply relative
track numbers starting from 1 to each video program. If so

desired, it is also possible to make different track

subdivisions per path.



so that the assignnment of the track number within each progPatfys2004
conpletely free. The user can then junp directly to, a specific track of a
specific program Another option is to include programlinkage infornmation
in the D TOC 70, which contains for each of the possible paths, for
exanple, for each program the first track nunber, the last track nunber
and the addresses of these tracks. As a result, the user may be shown the
total nunber of tracks in the versi Ot{l of the video program sel ected - by
him It is also possible for the user o junp directly fromone video
programto a next video program |n an enbodi ment of the information
carrier, a reI Bi o eHRasimeRés Py Shet iRERIAt IR G4 Dr dgrai TN

absol ut e. track nunber into which the information carrier as a whole is
subdi vi dea ¢aA B%e%s?a%‘ft?]s%e“dta}frﬂ@'lf&? & yaidebiz pedr aexldmil e, an
offset which js to be added to the relative track number to obtain the
absol ut e ?%ac‘l&‘ Hifder 808 s filgade ad@EEITRD f 6r 137 % SotFasepoimbick a

boundar i es, of .relati nunbered tracks are then to be equal to track
boundar i e8! ¥ ¥! %%s%?%t@ figek' systemviyimeo®sd 259k Ehetker dibddistent, the
P_TOC 72 ani cFles a Table of track information. For each avail able path
are incl ut®e " fog| eaﬁ]a $1afY aaddPEXSBUTBRE 3%k PLOGLAR RaHRber, point, a

pl ayti e, 8N ¢ q; systemtinme and a track nunber, so that the assi gnrrent

of track nunbers |€sheagafﬁl€’blﬂf)?5t Sty theeltragke MmReE 7915pin jafGhudes t he

nunber  of £££&§§1%620881ete1y free. The user can then jump directly
toia specific track of a specific program.

Another optibn is to inelude program linkage
information in the D_TOC 70, which contains for each of the
possible paths, for example, for each program, the first
track number, the last track number and the addresses of
these tracks. As a result, the user may be shown the total
number of tracks in the version of the video program.selected
by him. It is also poésible for the user to jump‘directly
from one video program to a next video program.

In an embodiment of the information carrier, a relation
from the first track of the video program to an absolute. °
track number into which the information carrier as a whole
is subdivided, can be established in D_TOC 70 or P_TOC 72.
For example, an offset which is to be added to the relative
track number to obtain the absolute track number, is to be
included for this purpose. Track boundaries of relatively
numbered tracks are then to be equal to track boundaries of

absolute tracks.



each program The track subdivision is conpletely independ@ﬁtM6V £R8%t rack
subdi vi sion of further video prograns. Another optionis to let a Table
have a track nunber for each consecutive segnent of a specific section. In
anot her enbodi ment, track information is enbedded in the video stream for
exanple, included in the path information as described with reference to
Figs. 5 and 6. In Fig. 6, track nunber is the track nunber for the
respective path valid for the selected version of the respective video
program Via this facility the user can be sinply shown a track nunbering
in his version of the video program %&s denoted by arrows 57, 58 and 59,

al so junp addresses to subsequent and previous tracks and the begi nni ng

of . the actuall® raRqthere cahekiernt i thehB_¥P@e? simcdade sFagTaBlshons a
device for_reading an information carrier 1 according to the invention
such as, totCexahppPematiomny| t Fomedias hCorpaictatdies ®{tMMVCD)e Theldéwd ce
conprises, scanni ng nmeans 80 for scanning the track 21 by an optical beam
A descri p‘t“r’o’i%fg’f g { el eddirsgsers RecDtmagkbeaf bantl @6thayp@AY, 43 back
in the tithﬁﬁ%ntioned with reference to Fig. 2. The scanned signal goes
to neans B S ‘BB defDRRCadsinbeRT FigRe ag¢r pebreek Wmdrant,hepethhe si gnal
goes to q;buffer,82 where a nonitoring signal 88 is generated indicative
of the degtec®STHEMMENT ofhet xanlt rembaRhsi B4264 bpl aemp bate Foctmed he

scanni n ans r reading the desired sectors fromthe
ng% %_ng 99 a[so includes the number of tracks per path for

each program. The track subdivision is completely
independent of the tracﬁ subdivision of fufther video
programs. Another option is to let a Table have a track
number for each consecutive segment of a specific section.

In another embodiment, track information is embedded in
the video stream, for example, included in the path
information as described with reference to Figs. 5 and 6.
In Fig. 6,. track_numb;r is thel track number for the
respective path valid for the selected version of the
respective video program. Via this facility the user can be
simply shown a track numbering in his version of the video
pProgram. As denoted by arroW§J57, 58 and 58, also jump
addresses to subsequent and previbus tracks and the beginning
of. the actual track are embedded in the video stream.

Fig. 8 shows a device for reading an information
carrier 1 according to the invention such as, for example,
a Multi Media Compact Disc (MMCD). The device comprises

scanning means 80 for scanning the track 21 by an optical

beam. A description of similar reading of a CD may be found



information carrier 1. The nonitoring signal 88 goes to the?®cHa¥r6P%heans
84 which, as required, read picture information fromthe information
carrier to maintain a sufficient degree of fill for the buffer 82. As a-
result, the video and audio signal are continued as uninterruptedly as
possi ble during junps. The information signal frombuffer 82 goes to a
decoder 83 for the reproduction of the video signal on output 86 and the
audi o signal on output 87. The information signal also goes to neans 85
for the recovery of the path information. The nmeans 85 receive through an
input 89 information about the pathyho be selected. This-nmay be nmanually
selected directly by the user on the basis of the available versions, or a

ifi tte t le, b
R par G ihi Ohe chhE L G 0 ey b od FORPar & & Eodé hast bobn keydd
in. Th th i.nf d_out t d th
' © 5%%£ﬁ\gza?%g%ﬁl893%555§@?a£§‘waﬂémbe %e&gguﬁ%Qrﬁ Hﬁh'@?rg €

vi deo pr Y, each tine mhen path ormation
i S necessar ead direct fromthe. al et ier '
After a. sect%ec?ﬁ ﬁas '5585‘ Fé%ﬁe ?1%51%4012 g?f%st corrpl gugfg? bEe"‘f’:‘ig%ecutl ve
section W blon1348:he Becilr) 1 Ss‘%ﬂgr JBAS 0 at1S oD chf QbERELON 1

i ndi cati Ve "or sect ayed consecutively, as described with

reference e L Qinds: dpko OonditP hBShL UGy oaa?sﬁf@céieahaedfam egpem and
passed on to the contiol means e j'unp has been conpleted,

further pi tﬁﬂﬁ%r}ﬁ@{rﬁ?té@%&s Ireea%qnfgr Q:'ﬂet Ia%sz.li"'éfif gbc84rsDdrbRg thle j unp,

no new pIC ure 1hformation

information carrier 1. The monitoring signal 88 goes to the
control means 84 which, as required, read picture information
from the information carrier to maintain a sufficient degree
of fill for the buffer 82. As a result, the video and audio
signal are continued as uninterruptedly as possible during
jumps. The information signal from buffer 82 goes to a
decoder 83 for the reproduction of the video signal on output
86 and the audib signal on output 87. The information signal
also gbes to means &85 for the recovery of the path
information. The means 85 receive through an input 88
information about the path to be selected. This may bhe
manually selected directly by the user on the basis of the
available versions, or a specific permitted rating level may
be set on the player (for example, by the parents), which can
.only be deviated from after a code has been keyed in. The
path information is read out prior to the reproduction of the
video program and stored in a memory, or, each time when path
information is necessary, read directly from the file on the

infermation carrier. After a section has been read



reaches buffer 82 for a while, but the picture display may 28o¥eyne@04
uninterruptedly as a result of the information still present in the
buffer. As a result, a continuous series of -consecutive sections is

di spl ayed along a path as indicated by the path information. |If the buffer
82 contains insufficient video information for bridging the junp, it is
possi ble to show on a display (for exanple, the TV screen) the (estimated)
period of time that is necessary for reaching the next section to be

di splayed. If so desired, it is possible to show a dimnishing tine val ue,
an hourglass, or shrinking tine bar. ,,If one only needs to wait for a brief
period of tine, it is also possible™to show the |ast inmage of the present

section on the picture screen as a st%$%bgyébrre un%BIb%hﬁ ection is

di spl ayedomph el Enbbae ngits s iLKE FRY EEVe K8 B ayPP%rr)éyg t he
vi deo program can be shown to the user,, for. exanple, . i re screen
or on a m&985d§§p|é9¥*E@thhP§°E%F$hﬂ?-260&nggcgEh@%éﬁ%?&ﬁ§§%§g85 are
adapted for recovering the playtinme. informatiaon,of i pf.Qr i.Qn
carrier, %&)QQEﬁl%Rk?%ﬂ%n&qqﬁfcu&ﬂvﬁﬂg’pPSg%%ﬁFgﬁbSP %ﬁghtgggfqgécghomn f or
the selected . path. In an enbodi ment of the readi.p eV i.nf;or mat i on
carrier Hift§sa pitefe é?ﬁﬁhﬁngﬁfﬁcéhRQi/ﬁﬁﬁ gggqgggugg ggﬂmhgé?ribed
with reference_to Fig. 5. The ng@ns 85 then
passed on to the control means ..

completed, further picture information is read from the

Once the jump has been

buffer 82. During the jump, no new picture information
reaches buffer 82 for a while, but the picture display may
continue uninterruptedly as a result of the information still
present in the buffer. As a result, a continuous series of
consecutive sections is displayed along a path as indicated
by the path information.

If the buffer 82 contains insufficient video
information for bridging the Jjump, it is possible to show on
a display (for example, the TV screen) the (estimated) period
of time that is necessary for reaching the next section to
bé:displayed. If so desired, it is possible to show a
diminishing time value, an hourglass, or shrinking time bar.
If one only needs to wait for a brief period of time, it is
also possible to show the last image of the present section
on the picture screen as a still picture until the new
section is displayed.

In an embodiment of the reading device, the playtime of
the video program can be shown to the user, for example, on

the picture screen or on a Separate display. For +this



recover the control information nmultiplexed with the video 28t ¥28n? Q%Y t hen
recover the path information fromthis control information. In the reverse
node, addresses of segnments preceding the actual section are used for
determning the junp addresses. It is also possible to show the tine

el apsed per path or per track, if the information carrier contains the
respective tinme codes. In other enbodinents of the reading device, a buffer
82 which is present, for ‘exanple, on an analog video disc, is absent. In
that case, there are brief interruptions of the video and audio signal. A
readi ng device can either conprise a decoder 83 of its own, or the
information signal may be applied t #% decoder in anot her di spl ay devi ce.

I n anot her enbodi nent, the reading device conprises a pic-tune screen on
whi ch t heppreese e headssphaped appBEefly foFi FecoVERoRs &?’Ge\ﬂl,éé(tflé’te
providing information -carriers of said type, such as a CD or a MVCD.
Firstly, mnfommatdon pfothatinfrmmtipar cayTiar netfe Hipkdikf FhAvddmerr om 26
May 2004 46 this master information carrier 97 are then produced a )
mul tiplicefytbe papsraatiogn ofarthieersrank al ushowRr fopr db&sselsrtedul ds and
presses (not shown). The picture information is applied to the picture
encoder nR&RR-93; tile video information through an input 90 and the audio
information and further information through a separate jnput 91. The
picture encodéP MeFRPGHITCHFeOthERG| BHRdIHF oF T On Hhd R HaroRer

information and generate the information, signal. Informtjon
carrier having a picture signal with entry points is used as

described with reference to Fig. 5. The means 85 then
recover the control information multiplexed with the video
stréam and then recover the path information from this
control information. In the reverse mode, addresses of
segments preceding the actual section are used for
determining the jump addresses. It is also possible to show
the time elapsed per path or per track,- if the information
carrier coﬁtains the fespective time c;des. |

In other embodiments of the reading device, a buffer 82
which is present, for example, on an analog video disc, is
absent. In that case, there are brief interruptions of the
video and audio signal. A reading device can either comprise
a decoder 83 of its own, or the information signal may be
applied to a decoder in anothef display device. In another
embodiment, the reading device comprises a picture screen on
which the picture is displayed directly.

Fig. 9 shows a device for providing information
carriers of said type, such as a CD or a MMCb. Firstly, a

master information carrier 97 is made by said device. From



about sections, classification codes and paths to be sel ect 88 Mp¥ 3BBﬁied
through input 92 to path information generator neans 94 which add the path
information described with reference to Figs. 3 to 6 to the coded picture
information. The channel coding unit 95 codes the. information signal in

a manner customary for the disc-shaped carrier and passes it on to a wite
unit 96. Wite unit 96 wites, for exanple, by a high-intensity |aser

beam the coded information signal on the master information carrier 97. A
customary type of systemcontrollef6(riot shown) provides a control of the
speed of rotation of the disc and the positioning of the wite unit over
track 2itHie obsatert Hefdesiatednpi¢amnik r 8k ansithyn HHAEFUr fher _
description of the CD system reference be nade to Fig. 2 of said title.

I n anot herl téphoditendf anfonmbhiomesdrmigrs N talsivs YOBRTY, BESFLESSg t he
information signal on an information carrier which can be played back

f ort hwi td¥, meuthHsasnd EBesesesr (bt eshown May TP Lt Urgn dPHOr et 68 nent  of
this is, for exanple, a device for witing and reading a VCR tape or an
optical tspepplied tarther pdrnsodienssncedey smpassi % t blhed € pat h
information at a |ater stage, for exanple, for making various versions of
a hone vimomaFiencohpbetle dradineusr H8r akd hidxe tah’@ﬁobéégor?%'&b‘?rhe?d‘dpr evi ously
and the path information is determ ned afterwards and added, for exanple,
in a septunitherf ipdormpgion othrquedt paseBahe i % ed I or ﬁﬁ? Pbt e
recording of information on an information carrier aCc?O{di NG rther

encoder means 93 code the video information an
information and generate the information signal. Information
abput sections,.classification codes and paths to be selected -
is applied through input 92 to path information generator
means 94 which add the path information described with
reference to Figs. 3 to 6§ to the coded picture information.
The channel coding unit 95 codes the information signal in
a manner cuétomary for the discé—shaped carriér and passes it
on to a w;ite unit 96. Write ﬁnit 96 Qrites, for example,
by a high-intensity laser beam, the coded information signal
on the master information carrier 97. A customary type of
. - system controller.(ﬁot shown) provides a control of the speed
of rotation‘of the disc and the positioning of the write unit
over track 21 to obtain the desired pit and track density.
For a further description of the CD system, reference be made
to Fig. 2 of said title.
In another émbodiment, a similar device is suitable for

recording the information signal on an information carrier

which can be piayed back forthwith, such as a CD recordable.



to the present invention. As shown, the format includes a pPiHNary208fume
descriptor area (PVD), a disc table of contents recording area (D TOO),

mul tiple programtable of contents recording areas (P_TOCl, -P_TQOC2,

P _TOC3), and nmulti-ple programinformation recording areas (PRGlL, PRZX,
PRG3,...PRGN). In the PVD area, primary vol une descriptors, defined
pursuant to |1 SO 9660, are recorded. . An exenplary inplenmentation of, |SO
9660 is illustrated in Fig. 11. A preferred syntax for a D TOC area i5s
illustrated in Fig. 12. A D TOC area stores information regarding the
contents of the information carrier. For exanple, the rating codes may be
stored in the rating definitions() atéa of a D TOC area. Preferably, the .
rating-definitions( area include areas for storing the nunber of countries
def i ni ng afdwn dat émgpd imsntofofountsi és), far2-expme leourit rdetiote for
(iso_country code) as defined in 1S03166, a nunber of 26 May 2004 48
definiti eriofidheandt &gl {mgina oVCHetanet ponpn @pidieisdr taggeci 1A ngy t he
rating type (rating_type_nunber), and a letter string for specifying the
rating tymetheat engod inpmtstiti ig) poasi def itweddintispdd igforpadiery, the
syntax for a D TOC area may omt a rating-definitions-offset area. As
illustrated 4 ntdFigr sike t fordiesamnplackspy mpdangayaripdfutierateds for
storing the nunber of tracks (numnber-of-tracks), program nunber

( pr ogr amaiunbexdnie t v iddo . nUtiercquimladie astier progsgnchrssébeBr Pae@r ess of

track -starting (start_lsa), |ogical sector address of the |ast
recorded previously and the path information 1s determined

afterwards and added, for example, in a separate file.

Fig. 10 illustrates a preferred format for the
recording of info:mation on an information carrier according
to the present invention. As shown, the format includes a
primary volume descriptor area (PVD), a disc table of
contents recording area (D_TOC), multiple program table of
contents recording areas (P_TOCl, P_TOC2Z, P_TOC3), and
multiple program information recording areas (PRGL, PRG2,
PRG3,...PRGN). In the PVD area, primary volume descriptors,
defined pursuant to ISO 9660, are recorded. . An exemplary
implementation of ISO 9660 is illustrated in Fig. 11.

A preferred syntax for a D_TOC area is illustrated in
Fig. 12. A D_TOC area stores information regarding the
contents of the information carrier. For example, the rating
codes may be stored in the rating_definitions() area of a
D_TOC area. Preferably, the rating_definitions() area
include areas for storing the number of countries defining
the rating (num_of countries), a 2-byte country code

{iso_country code) as defined in 11803166, a number of



sector of. the track (last_Isa), and the logical sector addfés¥apf2Phé | ast
entry sector in the track (start_es Isa). A preferred syntax for a P_TCC

area is illustrated in Fig. 13. A-P_TOC area stores information regarding
the contents of the information carrier in a specific recorded PRGx area.
Programinformation for each program1,2,...Nis recorded in a

correspondi ng programinformation recording area (PRGL, PR&, PRG3....
PRGN). The programinformation for each programis divided into packets of
program data. For exanple, path_ratigg_assignnments() areas,
programtracks() areas, entry_points() areas, and path_table() areas are

included gBanRtIQk agLa N Pg&Qﬁggé¢ﬁ%F%§§k%qq%gE§gk)arqgs, areas are

defined for a nunber of countries e rating '(nunf%?icountries),

a 2-byte GBH@if?’ie:t?ét;’%e( &ase;ﬁguw;revb&%ég)yllg%gﬂg%%%%>49aﬁ§ Qe{%&%dr i n

| S03166, and a er string for speci ath ‘nameé” (pat h-nhane) as

defi ned iQtk§9§4§orTQ§eE9§§££Qnﬁﬂé r???&éf£§$§nff§%%ﬁy4¥ (ﬁE@QR¥%g tored in

the P.TOC area to facilitate the selectTve Teprodu secti“ons of the

recorded o) f:Qr khkeren i C riSi i.ffere equences
REOEERTNEQ fig Ts@lksfz&. épmﬁagsg,_ ﬁagg/i,gt £ A Teretsed

of recorded sections. As illustrated In e programtracks() area

i ncludes areasmhyromhe 4 ofAd; UG fc ;HhACks rEOP! Qyed in  each path
defining the reproduci ng sequence Fhunber:b?_path_tracks), track nunber
(track-number) as feladimac2eqhorigddigss ehetdacK SEANLNO (ALl S3) .
include areas for storing the number of tracks
(number_of_tracks), program number (program_number), track
number (track_number), logical sector eddress of track:
starting (start_lsa), logical sector address of the last
sector of the track (last_lsa), and the logical sector
address of the last entry sector in the track (start_es_lsa).
A preferred syntax for a P_TOC area is illustraged in
Fig. 13. A P_TOC area stores inférmation regardinglfhe
contents of the information carriér in a specific recorded
PRGx area. Program information for each program 1,2,...N is
recorded in a corresponding program information recording
. - area (PRG1l, PRG2, PRG3,...PRGN). The program information for
each program is divi&ed into packets of program data. For
example, path_rating assignments() areas, érogram_tracks()
areas, entry_points{)} areas, and path_table{) areas are
included in a P_TOC area.
In path_rating assignments() areas, areas are defined
for a number of countries defining the rating

(num_of_countries), a 2-byte country code (iso_country_code)



relative sector address of the last sector of the track (l128tMp¥a30@hd the
rel ati ve sector address of the last entry sector in the track

(start-es rsa). Arelative sector address ("rsa") nay be determ ned
relative to the beginning of the program For exanple, the beginning of. a
program may be assigned an address of zero. As illustrated in Fig. 13B,
the path_table() area includes areas for the nunber sections in the path
(nunber _of _sectiions), the relative seggor address of the first entry
sector of the section, and the relative sector address of the last entry

sector | naghgeglﬁ?e%c{ a0 16b3356 S48 1fdr d€ridd Ul abgeianigyappd e of the

formation of erent versions of a program by sel ectively reproducing 26

May 2004 L IhET G c R0 Heds868EL ONBnOf 1HELBI &N ot
infornatigthgg%ﬁgv rgﬁbﬁgﬁgqugdﬁ%g' bylgoﬁlomjng a particular ?path"

whi ch indis%%%?%.itcheexfﬁﬂﬁg_ﬁbcﬁtcg h&sordeds o566t i AN hEh@ TR Sestd he

particul ar“version o program According to the illTustrated path 0, a

program %%rcﬁilqtﬁaité fofdmed {4 oM SEOPESaESEldPNo P sBe@gham Gt acydi-ch

extends- froma starting segment to an ending segnent and includes a
Starting §akhrary L 8RPa RN &N BNt a5 FPerdBCT Wekrdli@neX Pk 8Bt L ODng €ach of
paths 0, 1, 2 and 3°are shown to share a common pair of starting and

endi ng seguRBLSenkNEeqiBAELNToPf rEEE A RAWMss among different versions
1S not requl reg.

As illustrated in Fig. 13A, the program tracks() area
includes areas for the total number of tracks emploved in
each path defining the reproducing sequence
{number_of_path_tracks), track number (track_number),
relative sector address of track starting (start_rsa),
relative sector address of the last sector of the track
(last_rsa) and the relative sector address of the last entry
sector in the track (star;_es_rsa). A relative sector

- address ("rsa") may be determined relative to the beginning
of the program. For example, the beginning of a program may
be assigned an address of zero.

As illustrated in Fig. 13B, the path_table() area
includes areas for the number sectibns in the path
(number_of_sections), the relative sector address of the
first entry sector of the section, and the relative sector
address of the last entry sector in the section
{(last_es_rsa).

Fig. 14 illustrates an example of the formation of

different versions of a program by selectively reproducing



In path 1 of Fig. 14, a programversion is formed from two28e¥eyoR804f
recorded data wherein the start of each section is designated by an entry
point and the end of the version is designated by an end point. As shown,
the version defined. by path 1 differs fromthat of path O in that a
portion of data included in path O is not included in path 1. In path 2, a
program version is forned fromthree sections of recorded data wherein the
start of each section is designated by an entry point and the end of the
version is designated by an end point. As shown, the version defined by
path 2 differs fromthat of path O in that path 2 includes a portion of
data not included’in.path 0, specifi&& 1y the second section of path 2. 26
May 2004 51 In path 3, a programversion is formed fromfive sections of
r ecor ded qdatfe rehar eigeddemcatsar tofof maodrdsbt i onctigndesy §naPEdEBHMan entry
point and the end of the version 1is designated by an end point. As shown,
t he ver siiorf cdefdtniech. by Paith Iedisfiber sid r emodigedof bpatde Id aWinghat path 3 1
is includes two portions of data not included in path 0, specifically the
second anthirftdrcitl axecitpacthd ohipat in8ickbtesothes sgaperepoAforecgseadi ncl uded
in path 0. Placenent of a conplete access unit, such as frane, an |-frane,
a P--frammctoroms Bthegmecanpt hee bedibeni pgrtanyland Wireh $dct ithA
facilitates "junping" of the reproduction operation fromone section to
anot her aitagwamy. According to the illustrated path 0, a program

version is formed from a single section of program data which

extends from a starting segment to an ending segment and

includes a starting entry point and an end point. To

facilitate explanation, each of paths 0, 1, 2 and 3 are shown

to share a common pair of starting and ending segments; the

sharing of certain segments among different versions 1is not

required.

In path 1 of Fig. 14, a program version is formed from

two sections of recorded data wherein the start of each

section is designated by an entry point and the end of the

version is designated by an end point. As shown, the version

defined by path 1 differs from that of path 0 in that a

portion of data included in path 0 is not included in path

1. In path 2, a program version is formed from three

sections of recorded data wherein the start of each section

is designated by an entry point and the end of the version

is designated by an end point. As shown, the version defined

by path 2 differs from that of path 0 in that path 2 includes

a portion of data not included in path 0, specifically the

second section of path 2.



t he uninterrupted reproduction of at |east one of the vi deoZ8alayof O fie
audio data. If at |east one path, for exanple path O, is conprised of only
one section and is free of "junps" then it reproduced with a sinplified

reproduction system not designed for "junping". In the MPEG system proposed
in SO IEC JTC1/ SC29/ W511, video data and audio data are divided into

packets to form a video packet stream also referred to as a "video

packeted elenmentary stream" and agiaudi o packet stream also referred to
as an "audi o packetized elenentary stream"™ The two streans are

time-divisionprubbichl exed o OpppPeMise v diRE aly  Foread Fhenelrgrentary
stream of the programstream is 26 May 2004 52 defined in a program

stream geRtidRe BrOgeanrabheanthSwhébétihethproosseask faicls Bagagomon an
information carrier. Fig. 15A illustrates a preferred enbodinent’ of the

progr amist reay ¢ St SOO¥A, ah hen PF PSR St HeAMICONHd SB5 the Syets¥orheader and
at | east one PES packet. According to the MPEG standard, the program
stream iiecldedegnatsisbemi aymer idt.a aenphesas] ahd apesionAdghibked ayer and
a packetized elenentary stream (PES) constitute a systemlayer. Each
mul ti pl dsecalint St dedteesnprds echaonefopavhr e packist Eadch gadhciludes udes at -
| east one PES packet or a program stream map. Typically, a pack conprises a
header wivwcclhpdntdlongest debasndorine lp@iek- dnapttlsotle, ske oyfdicaml ¥l bok
reference (SCR) or a programnux rate, and a nunber of PES packets.

second and forth sections of path 3, but omits a portion of

data included in path 0.

Placement of a complete access unit, such as gg-@uﬁio
frame, an I-frame, a P-~frame, or a B—frame at the bggfﬁﬁing
and end of eech section facilitates “jumping" of the
reproduction operation from one section to easnother aﬁiﬁw%né
the uninterrupted reproduction of at least one of the video
data or the audic data.

If at least one path, for example path 0, is cqmp§ﬁ8g§_
of only one section and is free of "jumps" then it_ﬁhf}ﬁ?;.
reproduced with a simplified reproduction system ﬁot‘dﬁ&igﬁéé
for "jumping".

In the MPEG system proposed in ISQO/IEC JTCl/SCfB/HGll,
video data and audio data are divided into packets to form

a video packet stream, also referred to as a "video packeted

elementary stream,”" and an audio packet stream, also refegped

to as an "audio packetized elementery stream.” Thg twWo
streams are time-division multiplexed to produce & propgifam

stream. The elementary stream of the program stream: is



Preferably, the pack-start-code is the 32-bit code 0x000001B2 Mgke%@8éci nal
notation). Fig. 15B illustrates the structure of a PES packet, while Figs.
16A, 16B, 16C and 16D, together show a preferred syntax for the PES
packet. As shown, a PES packet includes a PES packet header and

acconpanyi ng packet data. A PES packet header includes areas for a
packet-start-code-prefix, a streamid, a PES-packet-length, and an

opti cal - PES- header... The opti cal - PES- header includes a presentation tine
stanp (PTS) and a decoding tine stamﬁz(DTS). Preferably, the
packet-start-code-prefix is the 24-bit code 0x000001 and the streamid is
an 8-bit el thr éBedt inRparhha |ciitpam dian: 26 They 2064 283 s Sifcdeel$ ng
packet. PEG packet-length may vary up to a maxi num of 2048 bytes.

Pr ef er abl y£u} etPT@&eE Srey The gtarase dit £ R FFMidPn§eEE14Tvi deo
stream or audio data, corresponding to an audio stream Advantageously,

t he above-described dé4i nikliusriirattesack Papbeparkeempadimppht &F r e oduction
of nmultiplexed data from any sector of the information carrier on a random
access b&HFETaH HcRHRanckSs whoWn hetHoRBCEZAM eht FS2HOF PP T 1§9%| &ent ed
as an entry packet, may be described with two packets, a PSD packet and a
PSM packetSYSitgma hpage hapibtat tligastpprr)rBhif Secksh-di AEEPBRYREPED) thiescri bes
the current. . directory offset (previous directory offset) of the current
PES packeﬁl’%étﬁéﬁa?%rtﬂ@r DrREFaBest 1978 dRStufeds2 patsiedh 1aver and

a compression layer.. A pack layer and a packetized
elementary stream (PES) constitute a system layer,. Each
multiplexed bitstream comprises one or more packs. Each paqkl
includes at least one PES packet or a program stream map.ﬂ

Typically, a pack comprises a header which includes
areas for a pack-start—-code, a system clock reference (SCR)
or a program-mux rate, and a number of PES packets.
‘Preferably, the pack-start—code is the 32-bit code 0x000001B4
(hexadecimal notation).

Fig. 15B illustrates the structure of a PES packet,
while Figs. 16A, 16B, 16C and 16D, together show a preferred
syntax‘for the PES packet. As shown, a PES packet includes
a PEé racket header and accompanying packet data. ‘A PES
packet header includes areas for a packet—start—code—ppefix,
a stream id,‘a PES-packet-length, and an optical-PES-header.
The optical-PES-header iﬁcludes a presentation time stamp
(PTS) and a decoding time stamp (DTS). Preferably, the
packet-start-code-prefix is the 24-bit code 0x000001 and the

stream—id is an 8-bit code representing the length of a



the current PES packet and up to six neighboring entry p0|n?§ M?Yh?@@4
before and three after)- The syntax and | ayout of a PSM packet is
illustrated in Figs. 22A and 22B. The PSM defines the el ementary stream of
the program stream - for e=xanple, the PES data type such as MPEG vi deo,
MPEG audio or the like is defined. The descriptor() area defined in the
PSM packet may include a variety of descriptors including path-descriptor
or program descri-ptor. In another |@%Ienentat|on of the MPEG system defi ned
in 1S011172 and illustrated in Fig each nmultiplexed bitstreamis

d. of ks.and 26 2004 54 | SO-11172- end- code.
an 150 THTES Znﬁl%?éagc%étﬁﬁ‘éfEﬁéﬁw@é’%‘%a-%”%tmesdevaor;efooaaoitgg 10 PO

h d t at ch d d
Dokt o HARmdOLR BB e PR S sekaEL By fpsac%%e S BoPg PRBeE. bt code
0x000001 4 and a s ste cloc{ referegc §§@%: Each pac et i ncludes a
packet s ar? céﬁg' ?edm V59 PS8 | BRgtH P pPBLBnt ati on

time sta %E%ﬁ a.de%pdln tlne stanp (DTS), and packet data.
Pref erabl'y, Atk et® f'a &8d8 UBP&fix is the 24-bit code 0x000001. The

t d thet k d.th ket 6 bit
Ceprasents © Eef?‘iﬁfgéaegee&ugl%gﬁa PErte STmitcl ARG RS &I PBRE audi o and

deo d F .exed bi tst
ormat by PR aed AR m#’g?%&gfr%e el Rt R
pack heaﬂ%‘f ! s@c‘ébge%ﬂaﬁl@tﬂﬁ%%‘i’n%r iof 48%42LR 02" CRLE¥om access

basis.

In accordance with the above, an entry point,
implemented as an entry packet, may be described with two
packets, a PSD packet and a PSM packet. Iﬁ a PSD packet, the
program stream directory (PSD) describes +the current
directory offset (previous directory offset) of the current
PES packet. The PSD further includes the distances between
the current PES pécket and up to six neighboriﬁg entry points
{three before and three after). The syntax and layout of a
PSM packet is illustrated in Figs. 22A and 22B. The PSM
defines the elementary stream of the program stream, for
egxample, the PES data type such as MPEG-video, MPEG-audio or
the like is defined. The descriptor() areé defined in the
PSM packet may include a variety of descriptors including
path_descriptor or program descriptor.

In another implementation of the MPEG system defined in
IS011172 and illustrated in Fig. 17, each multiplexed

bitstream is comprised. of one or more packs and one



poi nt, a video_packet header, video data which includes an 29-¥2%n2004n
audi o_packet header and audi o data. A program streamdirectory (PSD) and a
program stream map (PSM are included in the entry point which is
i npl enented as an entry packet. It should be noted that the entry point is
posi ti oned before the video_packet_header which i medi ately precedes the
1-frane. A sector having both the PSD and PSM recorded therein is referred
to as an "entry sector." 26 May 2004 55 A data recording device
i npl enenting the above described data formats is illustrated in Fig. 19.
The recording device, indicated generally at 1900; receives audio and
vi deo input, packets the audi o and vPdeo input, time- division nmultiplexes
t he packets, and records the streamof nultiplexed packets on an
i nf or mat i _qantikesnd Reaiy.di ng I8evlter2 906 icedleudes PARTaLAPSY ehRBder 1902,
a video encoder 1904, a multiplexing unit 1906, a storage nedium 1908, a
tabl e of gprdient Sodd Q50 Eed GLEE nErat adry isialc patatin®) .o tBdfR PafXcontents
(TOC) appending circuit 1912, a sector header agpendi ng circuit 1914, an
error corieetidds cadeeaR6E) amhcoder okoldorer BeEkEEE: on ¢ cHPRd$518 and a
cutting machine 1920. Although shown in connection with a disk 1922,
recor di ngi fleVi€es 1200pray._seeot deakdd a waefsyabAvor et | ov ~tddr r Fafe
i ncluding, for exanple, a magnetic tape or disk, a_ .magneto-optical disk,
an opti cabx@ico1Bar, andsensyxomrductorkneedgyence (SCR). ~Each packet
includes a packet_start_code‘prefix, a stream_id, a
packet_length, a presentation time stamp (PTS), a decoding
time stamp (DTS), and packet data. Preferdbly, the
packet_start_code_prefix is the 24-bit code 0x000001. The
stream_id represents the type of packet and the packet_length
(16 bits) represents the succeeding packet length. This
arrangement allows audio and video data to be multiplexed.
Fig. 18 illustrates a multiplexed bitstream format
which includes entry points. The format comprises, in order,
a pack header, a video_packet_header, video data, an entry
point, a video_packet_header, video data whi¢h includes an
I-frame, an audio_packet_héader and audio data. A program
stream directory (PSD) and a program stream map (PSM) are
included in the entry point which is implemented as an entry
packet. It should be noted that the entry point is
positioned before the video_packet header which immediately
precedes the I-frame.

A sector having both the PSD and PSM recorded therein

) 1
is referred to as an "entry sector.’



Audi 0 encoder 1902 and video encoder 1904 are conventional 2&i Ya%l 28Réoder s
whi ch, for exanple, may perform conpression encoding. Miltiplexing unit
1906 mul ti pl exes the encoded audi o and video data and determ nes the-
| ocations of entry points in the data. A preferred enbodi nent of
mul tiplexing unit 1906 is discussed below in connection wwth Fig. 20. 26
May 2004 56 Storage nedium 1908 stores nulti pl exed encoded audi o and vi deo
data and may conprise any conventional data storage medium Preferably,
storage nedium 1908 is a digital storage medium conprising a disk drive
for reading to and witing froma magnetic disc, a nagneto-optical disk or
an optical disk. TOC data generatin ircuit 1910 generates TOC data as a
function of entry point information. TOC appending circuit 1912 appends
TOC data to nmukt i@t exedreatadimectdevirademp ppariding dibecuiabor®14 di vi des
data into sectors and appends a header to each sector. ECC encoder 1916 is
a conventdenaribet r drteorframtdton todd ldnsdaeteforimpPéfdi Ad -er r dhe
correction codes to data. Mdulation circuit 1918 is a conventional signal
modul at or réerrdivdubarving, aimsligedieds genabrily ot k800 zaEPBAVE DRI i ng
machi ne 1920. Cutting nachine 1920 is a conventional data recording device
for recorahéigvdden énpuh. Peatbehatitbs eddipernd| yvigser 0P8, il signal s
are supplied through the

division multiplexes the packets, and records the stream of

multiplexed packets on an information carrier. Recording

device 1900 includes an audio encoder 1902, a video encoder

1904, a multiplexing unit 1906, a storage medium 1908, a

table of contents (TOC) data generating circuit 1810, a table

of contents (TOC) appending circuit 1912, a sector header

appending circuit 1914, an error correction code (ECC)

encoder 1916, a modulation circuit 1918 and a cutting machine

1920. Although sﬁown in connection with a disk 1822,

recording device 1900 may record data to any information

carrier including, for example, a magnetic tape or disk, a

magneto—optical disk, an optical disk, or a, semiconductor

‘memory .

Audio encoder 1902 and video encoder 1304 are
conventional signal encoders which, for example, may perform
compression encoding. Multiplexing unit 1906 multiplexes the
encoded audio and video data and determines the locations of
entry points in the data. A preferred embodiment of

multiplexing unit 1906 is discussed below in connection with

Fig. 20.



video input to video encoder 1904 and audi o signals are SU%E|M%H %ﬂ?%ugh
the audi o input to audi o encoder 1902. Video encoder 1904 supplies encoded
video signals to multiplexing unit 1906. Audi o encoder 1902 supplies
encoded audio signals to nultiplexing unit 1906. Miltiplexing unit 26 My
2004 57 1906 supplies nultiplexed encoded audi o and video data to storage
medi um 1908 for tenporary storage. Miltipl exed encoded audi o and vi deo data
fromstorage nedium 1908 are supplied to TOC appending circuit 1912 which
appends TOC data to the nmultiplexed bitstream The TOC data includes entry
point information, e.g. sector addresses, regarding entry points in the
mul tipl exed data and is supplied to%%oc appending circuit 1912 by TOC dat a
generating circuit 1910. The TOC data is generated by Tgﬁ%fata ,generating
circuit 1910 fsrtamasret mye dioimtl SRR as sepsd i Bl FiRtaxefhl $3 9988 ny* 4Tt 1906.
The nul ti pl exed bitstream incorporating TOC data, is supplied to sector
header appéndiidgo cdaicaisndlfay opmRIiseliaRydE8nY Rt bindh Fédm FliPb28at a
sectors appropriately sized for storage in _sectors of an.information
carrier. mediig. pmemmaéadyt.hatomequglt%éﬁpﬁslﬂi%i Yot 5t9628° byt e
sectors for storage in corresponding physical sectors of an _ipformation
carri er. midsiant oronmiddme mr f el A v T sTERA 0% byt 88 aﬁﬁlghﬁ?cati ng
the sector nunber of that sector, is appended.tqQ.each sector of Pata. A
pack or phuk%taPmﬂﬂnﬁtﬁQsd%ﬂcac@dm&ﬁ“@ﬁé‘ﬁ@@ﬂﬁﬁﬂnglﬁ REcAMsBREBF

disk.

TOC data generating circuit 1910 generates TOC data as
a function of entry point information. TOC appending circuit
1912 appends TOC data to multiplexed data. Sector header
appending circuit 1914 divides data into sectors and appends
a header to each sector. ECC encoder 1916 is a conventional
error correction code encoder for appending error correction
codes to data.

Modulation circuit 1918 1is a conventional signal
modulator for modulating a signal suitably for utilization
by cutting machine 1920. Cutting machine 1820 1is a
conventional'data recording device for recording data on an
information carrier.

In operation, video signals are supplied through the
video input to video encoder 1904 and audic signals are
supplied through the audio input to audio encoder 1802.
Video encoder 1904 supplies encoded video signals to
multiplexing unit 1906. Audio encoder 1802 supplies encoded

audio signals to multiplexing unit 1906. Multiplexing unit



The sectors of data are then supplied to ECC encoder 1916 %ﬁi@ﬁYaBB@ﬁds
error correction codes, such as parity codes, to the sectors of data. The
sectors of data, augnented with error correction codes, are supplied to
26, May 2004 58 nodulation circuit 1918 for nodul ati on to produce a
nodul ated signal. The nodul ated signal is supplied to cutting machine
1920 for recording on disk 1922. Fig. 20 illustrates a preferred enbodi nent
of multiplexing unit 1906. As shown, nultiplexing unit 1906 includes a
video entry point detecting circuit 2002, code buffers 2004 and 2006, a
switching circuit 2008, a header appending circuit 2010, an entry point
generating circuit 2012, a.controll &7 2014, a nultipl exed system cl ock
generating circuit 2016, an entry point storing unit 2018, and a rating
appendi ng ¢ & Cakip ROZO . mfY 1% 138N dric Al dwhio 202 ande@ datal tdecoder
2022. Video entry point detecting circuit 2002 detects the presence of
| -frames dypide encadad 1vode@odatampoppty estéraee. vi deo encoder 1904 and
generates an entry point generating signal in response to each occurrence
of an I-frame.MuMigrdiadd Walopdedvialed cenmdden 48804 aits doopl edodreect|y to
controller 2014 and generates an entry point generating signal each tine
an | - f r ameedisirencodedrahi @ Miede @ 0eDOC yappaidin gletigetiirig 10il2cwht cRO02 i s
omtted. Code buffers 2004 and 2006 and entry point storing unit 2018 are
convent i ofydendiat FOSt asagetaettieccanl tSpd éxdd gl tstream. The TOC data

includes entry point information, e.g. sector addresses,

regarding entry points in the multiplexed data and is

supplied to TOC appending circuit 1912 by TOC data generating

circuilt 1910. ‘The TOC data is generated by TOC data

generating circuit 1810 from entry point data supplied from

multiplexing unit 1906.

The multiplexed bitstream, incorporating TOC data, is

supplied to sector header appending circuit 1914 which

divides the bitstream into data sectors appropriately sized

for storage in sectors of an information carrier. It is

preferred that the bitstream is divided into 2048 byte

sectors for storage in corresponding physical sectors of an

information carrier. A sector header, preferably comprising

16 bytes and indicating the sector number of that sector, is

appended to each sector of data. A pack or packet header is

placed at the beginning of each sector.

The sectors of data are then supplied to ECC encoder
1916 which appends error correction codes, such as parity

codes, to the sectors of data. The sectors of data,

augmented with error correction codes, are supplied to



circuit 2008 is a conventional controlled switching device.20CaYroPPer
2014 may conprise a m croprocessor-based device. 26 May 2004 59
Mul tipl exed system cl ock generating circuit 2016 generates a system cl ock
signal . Rating appending circuit 2020 generates a path- descriptor for the
current entry point. 'A programrer prograns the rating appending circuit.
2020 for each section that is incorporated into the reproduction sequence
of a particular path and determ nes the section boundaries. Optionally, a
switch 2024 (shown) is coupled to rating appending circuit 2020 and a | ocal
decoder 2022 (shown) is coupled to storage nmedi um 1908 and to control ler
2014. Switch 2024 and |ocal decoder 58022 may be onitted as appropri ate.
Encoded video signals are supplied by video encoder 1904 through video
entry. poimdduleftéohi ngreiitc1iot82002 medielodd onbipf RFORIDY .2 FREFdEdedudi o
signals are supplied by audio encoder 1902 to coder buffer 2006. The
out put ofsirfsfler 2064modislad@dplsé@nad iersunpdiied tef c¥htERRi RECBARRUI t 2008.
The output of buffer 2006 is coupled to termnal E2 of switching circuit
2008. Thetgan pidr ofecemdiypgponntiigbnéPa@®ing circuit 2012 is coupled to
termnal E3 of switching circuit 2008. CQutput termnal F of sw tching
circuit 2008 iBigoupRed tidlusszésesappend®PREITCUi teBRABIMMT t i pfexed
-audi o and video data and header information, including specifically PSD
and multiplexing unit 1806. As shown, muliiplexing unit 19086

includes a video entry point detecting circuit 2002, .code

buffers 2004 and 2006, a switching circuit 2008, a header

appending circuit 2010, an entry point generating circuit

2012, a controller 2014, a multiplexed system clock

generating circuit 2016, an entry point storing unit 2018,

and a rating appending circuit 2020. Also shown is a switch

2024 and a local decoder 2022.

Video entry point detecting circuit 2002 detects the

presence of I-frames in the encoded video data supplied from

video encoder 1904 and generates an entry point generating

signal in response to each occurrence of an I-frame.

Alternatively,"vﬁdeo encoder 1804 is coupled directly to

controller 2014 and generates an entry point generating

signal each time an [-frame is encoded while video entry

point detecting circuit 2002 is omitted.

Code buffers 2004 and 2006 and entry point storing unit
2018 are conventional data storage devices. Switching

circuit 2008 is a conventional controlled switching device.

Controller 2014 may comprise a micdroprocessor—based device.



PSMinformation, is supplied from header appending circuit 22oiayi4004
supplied to storage nedium 1908. 26 May 2004 60 Controller 2014,
responsive to the systemclock signal, controls switching circuit 2008 to
sequentially and periodically couple input termnals El and E2 to out put
terminal F. In this manner, encoded data is supplied from buffers 2004 and
2006 to header appending circuit 2010. Controller 2014 controls sw tching
circuit 2008 to conplete an access unit, such as an audio frame, and
|--frane, a P- franme, or a B-franme at the junp point. This will, be
described in detail belowin connecti%n with Figs. 23A, 23B, 24A and 24B.
Circuit 2010 is controlled by control®Per 2014 to generate an MPEG type.
bitstream fromthe encoded data. Specifically, head circuit is

) r..appendin
cont rol | eéi} ol pipratd avstefes ioskk enwaRddr g & WiCHed %&1% ﬁ?ﬁ‘&riagﬁsf rom

buffer 2004 and to append an _audi o packet header to audio data supplied
from buf fers20ger ol Gligaa12014 receives the entry point generating

signal and, in response, controls entry point generat%p%j] cir% it 2012 to
supply a progrRat ing casprrarditsr il FUH af R EN RS t F4%but E3 of

switching circuit 2008. Controller 2014 controls swtghing circuit 2008 to
insert théesestraed WM dihectqyr aftor 8RERE v‘?%l‘ébt'entr’g goi - T ame) by

appropriately controlling the tim_ ng of ' the, co ing of _i.nput_ t.ermnal E3
WPFh gutpmrog%ﬁmﬁ,ﬁye F@t&ﬁgtHpgeﬁgﬁggr?lrcult_é%%é é%r eachr%ectlon

that is incorporated into the reproduction sequence of a
particular path and determines the section boundaries.
Optionally, a switch 2024 (shown) is coupled to rating
appending circuit 2020 and a local decoder 2022 (shown) is
coupled to storage medium 1908 and to controller 2014.
Switch 2024 and local decoder 2022 may be omitted as
appropriate.

Encoded video signals are supplied by video encoder
1904 through video entry point detecting circuit 2002 to code
buffer 2004. Encoded audio signals are supplied by audio
encoder 1902 to coder buffer 2006. The output of huffer 2004
is coupled to terminal El of switching circuit 2008; The
output of buffer 2006 is coupled to terminal E2 of switching
circuit 2008. The output of entry point generating circuit
2012 is coupled to terminal E3 of switching circuit 2008.
Output terminal F of switching circuit 2008 is coupled to
header appending circuit 2010. Multiﬁlexad audio and video
data and header information, including specifically PSD and
PSM information, is supplied from header appending circuit

2010 is supplied to storage medium 1908.



26 May 2004 61 the PSD and PSM are supplied to header appendPnie¥i ¢88ft for
mul tiplexing with the encoded audi o and video data. In the PSD of each
entry point, the locations of-the three entry points |located i medi ately
adj acent but before the respective entry point are stored in three
prev_directory_offset areas. The |l ocations of the three entry points

| ocated i nmedi ately adjacent but after the particular entry point are al so
stored in the PSDin three next _directory offset areas. However, since the
| ocations of future entry points nmgy, not be determ ned until such points
are processed,” such storage is deferred until the three succeeding entry

poi nt's have bgen, prpressed,  Accordlnal o 6ROt ALK 2K GOl s ent 1y

poi nt storing to’stor ocati1on of each entry point. Actua

storage of the.entry.pojnt_|ocati [ ch af RSlPs a19gCurag gf ol | ow ng
t he stor%%%kﬁ?lfhesﬁﬁﬁfhﬁngegﬁgﬁg?g a%gggviégo ﬁgﬁgein gto?agg'nedium

1: 968. After the vyideo and _audj e t i exgd <tored in
st or age ReELG igz S’f co e uiq) g‘rlgﬂyglp 80wt i 12 0 {

coﬁ?rolle#ﬂggiﬁ accesses the location information
stored ip. entry, Paint 1t ORi D0aURLLy 30f. (oM S ddiad QR iaRd gL T On (O

st orage or “eac the entry points stored in storage medi um

1908, = thg.Locat infe OhndNGobl &% COLidePOLBbEnalke! difeunar tioud ar  entry
ifffle FO t hr

poi nt an cations of the ee entry points before the particular

entry ponRf«RLE SHPPL1 £ SO 1aNtM +28 i NBY c2004it 2008 to complete

an access unit, such as an audio frame, and I-frame, a P-
frame, or a B-frame at the jump point. This will' be
described in detail below in connection with Figs. 23A, 23B,
24A and 24B.

Circuit 2010 is controlled by controller 2014 to
generate an MPEG-type Dbitstream from the encoded data.
Specificall&, header appending circuit is controlled to
append a video packet header to video data suﬁpyiéd from
buffer 2004 and to append an audio packet header to audio
data supplied from buffer 2006.

Controller 2014 receiﬁes the entry point generating
signal and, in résponse, controls entry point generating
circuit 2012 to supply a program stream directory and a
program stream map to input E3 of switching circuit 2008.
Controller 2014 controls switching circuit 2008 to insert the
PSD and PSM directly before the video entry point {I-frame)
by appropriately controlling the timing of the coupling of

input terminal E3 with output terminal F. In this manner,



62 point storing unit 2018 to storage medi um 1908 for storafdiayn2004
association with that particular entry point. Entry point storing unit
2018 al so supplies entry point information to TOC data generating circuit
1910. In an alternate enbodinent, actual storage of the 'locations of the
three entry point preceding a particular entry point occurs concurreént
with the storage of the nultiplexed data. Fig. 21 illustrates another
enbodi nent of a data reproducing device 2100 according to the present
invention. Data reproducing device 2100 is conprised of tracking servo
circuit 2102, pickup 2104, drive control circuit 2106, denodul ation
circuit 2108, error correction code FECC) circuit 2110 header separation
circuit 2112, switch. 2114, video decoder_ 2116, audi o decoder 118,
control | et P59, andnP$Y axs mupsldednge b ader 2PPeRqd Mo 1L tngObni t 2124.
Pi ckup 2104 is a conventi onal plckup device for readi |nfornat|on from
an i nf or i} o learimee ity &her SBFYIepi BREPC dyké%ﬁ) an optlcal
pi ckup for optically accessing data recorded on a thaI
Similarly, trackihg®sBshoof CPPEBlFBEE®2P°HPFvetEﬁn?PBFt&??ﬁqu kg6,
denodul ation circuit 2108, and errar correc i on .code g %E%Ié %110, are

£

convent i oS &IeRA s PERYS IRsiate dstlmeﬂdaﬁﬁ tY ?fé?cﬁﬁ Prfig unit

2124 are conventional data storage devices. 14 is a %6 May 2004

63 conveths ond®SESHHIE ed*BWFY chilfy Adevi &€ Oo?ﬁ?lbef er oo three
prev_directory_offset areas. The locations of the three

entry points located immediately adjacent but after the
particular entry point are also stored in the PSD in three
next_directory_offset areas. However, since the locations
of future entry points may not be determined until such
points are processed, such storage is deferred until the
three succeeding entry points have been processed.
Accordingly, controller 2014 controls entry point storing
unit 2018 to store the location of each entry point. Actual
storage of the entry point lécations in each of the P3Ds
occurs following the storage of the multiplexed audio and _ ‘
video data in storage medium 19808.

After the video and audio data have been multiplexed
and stored in storage medium 1908, controller 2014 accesses
the location information stored in entry point storing unit
and routes the location information to storage medium 1908.
For each of the entry points stored in storage medium 1808,
the locations of the three entry points after the particular
entry point and the locations of the three entry points

before the particular entry point are supplied from entry



may conprise a m croprocessor-based device. In operation, cdéfttayldPC2120

i ssues a control signal to drive control circuit 2106 to read the | eading
sector on information carrier 1922. Drive control circuit 2106 drives

pi ckup 2104 by neans of tracking servo circuit 2102 to initiate
reproduction of data fromthe |eading sector on information carrier 1922.
Pi ckup 2104 reproduces data from information carrier 1922 and supplies the
reproduced data to denodulation circuit 2108. Denodul ation circuit 2108
denodul ates the reproduced data and supplies denodul ated data to ECC
circuit 2110 for error correction. ECC circuit 2110 detects and corrects
errors found in the reproduced data®dnd supplies the error-corrected data
to header separation circuit 2112. Header separation circuit 2112

separ at espy Ji% | M ivad iwni f ramst He -ertogrgeomedétmd188B8afcanatebppPri es the
TOC information to controller 2120. Controller 2120 stores the TOC

i nfor mat i an dssoct@Etsbarvhich tbeitt p2EPécwrtr dindgplvaysirthe HIELINPSARAti on to a
user by means of a display unit (not shown). In response to user input,
control | est 220 i ssies2@l8 calndta clurgilgresl emd rdr ippdngonpL8FmMEtieni £°2106 to
initiate a reproduction operation. Drive control circuit 2106 drives

pi ckup 21PaC bydakansgefe tatiokd ng iswmid cildd@i-t 2162 t 8%a 23S8FPRSR on the
information carrier 1922 selected by the 26 May 2004 64 user. Controller
2120 al soemissdiment conttvhlsisgnabeeoofi dée rdars219% ERe 8T&6di o

decoder 2118 in preparation for ) .
entry point preceding a particular entry point occurs

concurrent with the storagé of the multiplexed data.

Fig. 21 1illustrates another embodiment of a data
reproducing device 2100 according to the present invention.
Data reproducing device 2100 is comprised of tracking servo
circuit 2102, pickup 2104, drive control circuit 2106,
demodulation circuit 2108, error correction code (ECC)
circuit 2110, header separation circuit 2112, switch 2114,
video decoder 5116, audioc decoder 2118, controller 2120,
entry point storing unit 2122, and TOC storing unit 2124.

Pickup 2104 is a conventional pickup device for reading
infbrmation from an information carrier. Preferably, pickup
2104 comprises an optical pickup for optically accessing data
recorded on an optical disk. Similarly, tracking servo
circuit 2102, drive control circuit 2106, demodulation
‘circuit 2108, and.error correction code circuit 2110, are
conventional devices.

Entry point storing unit 2122 and TOC storing unit 2124

are conventional data storage devices. Switch 2114 is a



data decoding. In accordance with the process descri bed ab%@e@aﬁaggoﬁs
reproduced fromthe information carrier, denodul ated, and error-corrected.
The error-corrected data is supplied to header separation circuit 2112.
Position information regarding the current position on information

carrier 1922 fromwhich data is being reproduced is supplied by drive
control circuit 2106 to controller 2120. Fromthe error-corrected data,
header separation circuit 2112 separates the pack header, packet header
program directory, programstreamdirectory (PSD), and program stream map
(PSM and supplies such header data to controller 2120. The tinme-division
mul ti pl exed data which remains is sfpplied to input termpal G of switch
2114. CQutput termnal HL of switch 2114 is coupled to an input of video
decoder 2bhewmttiibeadutputrodiednavitphire cédeiplerl- t oCamtrohbtt $¥2Qudi o
decoder 2118. Controller 2120 stores entry point information included in

t he headeeydatmpirhsentriyipodprostrdpassid d2ViZe .Along with each entry
point is stored the |ocation of the point as determ ned fromthe current
posi tion i nf odmatiperasippli ednbyoldervadladnisonesipceprtpabesigmelrel ative
| ocation of the entry points with respect to one anot her nag al so be
stored. 26 fmjveoowmbrsel Comawil &108120 &6/cr 6hs iRpEéRE2349%eH on
sequentially couple input termnal Gwth either output termnal HL or H2

i n accor dadeEmaf op tHRE dEredfttd iRRivrde@nitaothe 1TEBE FedpBRIRRYY PRicket

header. The tine-division nultiplexed . .
pickup 2104 by means of tracking servo circuit 2102 to

initiate reproduction of data from the leading sector on
information carrier 1922. Pickup 2104 reproduces data from
information carrigr 1922 and supplies the reproduced data to
demodulation cirecuit 2108. Demodulation circuit 2108
demodulates the reproduced data and supplies demodulated data
to ECC circuit 2110 for error correction.

ECC circuit 2110 detects and corrects errors found in
the reproduced data and supplies the errér—correbtéd data to
header separation circuit 2112. Header separation circuit

- 2112 separates TOC information from the error-corrected data
and- supplies the TOC infeormation fo controllér 2120,
Con£roller 2120 stores the TOC information in TOC storing
unit 2124 and displays the TOC information to a user by means
cf a display unit (not shown).

In response to user input, controller 2120 issues a
control signal to drive control circuit 2106 to initiate a
reproduction operation. Drive control circuit 2106 drives
pickup 2104 by means of tracking servo circuit 2102 to =a

position on the information carrier 1922 selected by the



data is thus selectively routed to either video decoder 21186 HYaYadePd
decoder 2118, as appropriate. . tn a reproduction operation, controller
2L20 retrieves from TOC storing unit-2124 rating infornmation stored in the
rating definition{) area of the D TOC area. Controller 2120 causes the
display unit to display a list of countries having the particular rating
definition and corresponding to the country code stored as part of the
rating information. From ‘this list, a user selects the appropriate
country, e.g. the country in which the data is to be reproduced. The user
enters. the selection through a user interface, not shown, which transmts
the user's selection to controller 28#0. For exanple, the user interface
may conprise an operating button |ocated on reproduci ng device 2100 or a
renote camderal dewteelldmwr2icontisbl ingueepr ochctirog ddeingd 2000idBol | owi ng
recei pt of the user's selection of a particular country, controller 2120,
control s ddwdbispiiaye umd téoadispl dgcadbrs81dB dor pespomditagn for
rating_type_nunber information and rating type string information. The
user indictd edetbdinat i ngnt ypeeanddrare i wi e nhheé oprrehpeh diescirdbed al | owed
for reproduction and enters the selection into the 26 May 2004 66 wuser

i nt er f aceabohte, udetai ritser fapeoduaednifromt Hehaisépfgrmapiert icgrriercont rol | er
2120. Fpllowi ng receipt of the wuser's selection of allowable

rating-t yjreroduiieéedi nbodmatron-cornat ted | erTive 2rpaatgogrested data

path_rating_assignnents() information included in P_TOC information from
TOC storih@ supplied to header separation circuit 2I12. Position

information regarding the current position on information
carrier 1922 from which data is being reproduced is supplied
by drive control circuit 2106 to controller 2120.

From the error-corrected data, header separation
circuit 2112 separates the pack header, packet header,
program directory, program stream directory (PSD), and
program stream map (PSM) and supplies such header data to
controller.zlzo. Thé time—division mﬁltiplexed data which-
remains is supplied to input terminal G of switch 2114.
Output terminal Hl of switch 2114 is coupled to an input of
video decoder 2116 while output terminal HZ is coupled tc an
input of audio decoder 2118.

Controller 2120 stores entry point information included
in the header data in entry point storing unit 2122. Along
with each entry point is stored the location of the point as
determined from the current position information supplied by
drive control circuit 2106. The relative location of the

entry points with respect to one another may also be stored.



unit 2124. As a function of the country code and rating_typ& MaunéP04
informati on selected by the user, controller 2120 determ nes fromthe
path_rating_assignnents() information the path-nanme information of an

al | owabl e path of reproduction.- If only one path is determ ned to be

al l owabl e, reproduction according to that path is comenced by controller
2120. If multiple paths are determned to be allowable, controller 2120
controls the display unit to display rating type_ string infornmation and
pat h-nane information corresponding to the selected rating_type_nunber
information. The user then selects gwng the path-name information and
corresponding rating type_ string information for the path which is desired

Lser ' § nt orf aceCth nehT s ehad GeaFreTe PRLEtBn 2o e st PrrantideSuni oh
Vi deo worie BheordRHg EETPHS b8 dBBd*baRFE S RHe SBIUe Sl PTbER process.
R eits b ¥ I Tt e L R L el RO
D e e Sty B B PR bS8
corr esponding 40 b1 STRLLESSe 1P BTE" o] BAL R adtbadd Ykher

or audio decoder 2118, as appropriate.

In a reproduction operation, controller 24920 retrieves

from TOC storing unit.2124 rating information stored in the

rating definition() area of the D_TOC area. Controller 2120

causes the displéy unit to display a list of countries having

the particular rating defiﬁition and corresponding to the

country code stored as part of the rating information. From

this list, @& user selects the appropriate country, e.g. the

country iﬁ which the data is fo be reproduced. The user

enters the selection through a user interface, not shown,

wh;ch transmits the user's selection to controller 2120. For

example, the user imterface may comprise an operating button

located on reproducing device 2100 or a remote control device

for controlling reproducing device 2100.

Following receipt of the user’s selection of a

particular country, controller 2120 controls the display unilt

to display a list of corresponding rating_type_number

information and rating type_string information. The user

indicates the rating type_ number information which are to be

allowed for reproduction and enters the selection into the



path may be pre-recorded on the information carrier which i%® ¥ayr?@%€d by
controller 2120 which then comences reproduction according to the default
path information. Preferably, such default path information i-s stored as
path_rating_assignnents information. Optionally, a default path nay be
pre-stored in controller 2120. In an alternate enbodi nent, reproducing
device 21-00 includes an input device (not shown), such as a switch, which
may be set by a user to indicate the rating-type-nunber information which
reflects the user's . preferences. Controller 2120 accesses the user's
preferences fromthe input device an%tinitiates reproduction of the video
work version that has a rating consﬁ ent wwth the user's preferences.-
The input device nmaintains the user's selection for future use by
reproduciderietnéerfzoe. Oftticord %y, InbRrf3Ghut TR LES nﬁﬂ}ebésﬁésﬁtl oned so
as to be inaccessible to mnor-aged persons, constructed so as to be too
conpl i catesleebiere SpercamddoByem nor2trged FRALSHABE dieSStikdr vPEe thEcked to
26 May 2004 68 prevent or at |east to deter reproductlon of certain
version Wiem syisgdgchbek.of ldruyehir Bt dPEecREBRfFehiformation,
rating_type_string information -and path-nane |nfornat|on baseg upon
rating_defORIXIOIY i nBoPRat | é‘r?—té‘rleﬁétsh raRar%rzfs%n&m‘?ﬁﬁt@Pjnenltﬁ érmatl on,
for every_ version of a video work recorded on . the infor ign carrier is
di spl ayedtHP TR ifer IMRL Wiesh & o TR QiiggIcaPat PR EAgE ?ﬁ%wﬁ) °CdRErol | ed by

controller 2120.
unit 2124.

As & function of the country code and
rating_type_number information selected by the |user,
controller 2120 determines from the path_rating assignments()
information the path_name information of an allowable path
of reproducfion. If only one path is determined to be
allowable, reproduction according to that path is commenced
by controller 2120.

h If multiple paths are determined to be allowabie,
controller 2120 controls the display upit to display
ratingftype_string information and path_name information
corresponding to the selected rating type_number informatiomn.
The user then selects among the path_name information and
corresponding rating_type_string information for the path
which is desired for reproduction and enters the selection
into the user interface. The user interface transmits the
user’s selection to controller 2120 which <controls
reproducing device 2100 to feproduce the selected version of
the video work according to the selected path. By the above-

described process, a user selects among plural versions of



Such an enbodi nent enables a user to choose from anong all 2§eMay onl08f the
video work that are available on the information carrier. In a reproducing
operation, controller 2120 receives a conmmand froma nain controller (not
shown) to enter into 'a rating node. In rating node, controller 2120
nonitors data flow ng through header-separating circuit 2112. If a PSMis
detected, controller 2120 nonitors the data for a path descriptor. |If no
path descriptor is detected, straightforward data reproduction occurs.

Fig. 23A illustrates conpleted access units on both sides of a junp point

| ocat ed between two-sectors. Fig. 23B illustrates unconpleted access units
on both sides of a junp point |ocate®’between two sectors. Fig. 24A
illustrates an arrangenment of video data in which prediction or reference
for decodengidepompirdin tof sddtatnékbd waryite Harle Bi% hareapbes whbchlata on
the sane side of a junp point as the data to be 26 May 2004 69 decoded. A
vi deo encoderonsddtemnt chi toethanots guerst mmeif egeadieet i on or reference across a
junp point for decoding access units may be utilized if data is arranged
as shown in FhdlteznAtiFedy, 248 nul tdriatesthh ave afpespined W dew data
according to which the decoding of certain data on one side of a junp
poi nt wil Rlhevebiet at eopitediteron2820r efM@YenckOTRaTTLe r eSPREPAE DL HER o

| ocated on the opposite side of the junp point. Fig. 25 illustrates a data
format acéefdrA§nEo the the path corresponding tc the smallest

pafh_number information. As a further alternative, a default
path may be pre-recorded on the information carrier which is
retrieved by controller 2120 which then commences
reproduction according to the default path information.
Preferably, such default path information is stored as
path_rating_assignments information. Optionally, a default
path may be pre-stored in controller 2120.

In an alternate embodiment, reproducing device 2100
includes an input device (not'shown), such as a switch, which
may be set by a user to indicate the rating_type_number
information which Treflects +the user’s . preferences.
Co%troller 2120 accesses the user's preferences from the Fd
input device and initiates reproduction of the video work
version that has a rating consistent with the user’s
preferenées.. The input device maintains the user’'s selection
for future use by reproducing device 2100. Optionally, the
input device may be positioned so as to be inaccessible to
minor-aged persons, constructed so as to be too complicated

to be operated by minor—aged persons, or otherwise locked to



i nvention produced when plural data sequences, that is path§§ Maye2PBeor ded
on the information carrier. As shown, the bitstreamin the recording
medi um has its path constituted by three sections S1, S2 and S3 which are
separated by two wunused portions of the information carrier. Reproduction
of a version of the program constitutes reproduction of sections S1, S2,
S3 in order. Section S1 is recorded on tracks 1 and 2, section S2 is
recorded on tracks 2 and 3, and section S3 is recorded on tracks 3 and 4.
In a straightforward reproduction operation, controller 2120 controls data
reproduction to conmmence at the Ieadi&g end of the first section which is
presunmed to be recorded in the first”Ssection S1. Controller 2120 detects
the program streammap (PSM stored in the entry point recorded in the
first secproYeisl candtdéeast stq ke teat FeBESERT bt R (91 RFOE R e TSHTh t he
path to be reproduced fromthe path_descriptors() 26 May 2004 70 area.
Control | epf 2a20ide@rwark he pat h-descriptor information in entry point

storing unit 2122. Plural path_descriptors may be present in each path of
the PSM The i hRoraRaitar oflpXTRabe oredbod imead, i TRYT o8- 8RS Wity 261,
pX_sectors_fronfirst, indicated by arrow, 26z, X of fset next section,

i ndi cat ediB§oERRBIPD63, 20X dFFdei2Hevi 6H§3§I@E??@ﬁ: i N TH ed WP%r r ow
264, pX offset_next_track, indicated by arrow 26s. and .

pX_of f set THF BRE-GIRE iriddRn () nif Extmab 190 8Fr BRF26b> L iR e-2 7 WA ) pat h

descriptor ‘information, as ex Iained,abog? ,
information, for every version of a video work recorded on

the information carrier is displayed to the user by means of
a display unit (not shown) controlléd by controller 2120.
Such an embodiment enables a user to choose from among all
versions of the video work that are available on the
information carrier.

In a reproducing operation, controller 2120 receives a
command from a main controller (not shown) to enter into’a
fating mode. In rating modé, contreoller 2120 monitors deta
flowing through header-separating circuit 2112. If a PSM is
detected, controller 2120 monitors the data for a path
descriptor. If no path descriptor is detected,
straightforward data reproduction occurs.

Fig. 23A 4illustrates completed access units on both
sides of a jump point located between two sectors. Fig. 23B
illustrates uncompleted access units on both sides of a jump
point located between two sectors. Fig. 24A illustrates an
arrangement of video data in which prediction or reference
for decoding a portion of data need only be made with respect

to data on the same side of a jump point as the data to Dbe



and illustrated in Figs. 26A, 26B and 26C. After storing t hé® May 2004

pat h_descriptor() information, controller 2120 conpares the sector address
of the sector currently reproduced fromthe drive control circuit 2106 to
the sector address stored in entry potrnt storing unit 2122, as indicated
by arrow 261 in Fig. 26A. Wien the end point of the first section Sl is
reached, shown at the tip of arrow 261 in Fig. 26A the controller 2120
controls the drive controlling ci rci® 2106 to access the start. position

of the next section. Accordingly, reproduction is starteg freorrgotrE]e
| eadi ng emelcoficd he saconidiesecenonds?, 9% cHbEER by %% o’ 263 %% M Fi g. 26A.
After starting reproduction fromthe | eading end of %h% seé:eonogiisn%pti on S2,
control | epra2d20tdehectrs iaf dremcRSMGTOhe® SHPPyPROPt “Pécorded 11T t he

second section S2 the 26 May 2004 71 path descrigt or i fe(_)sr rrq#vgxp Associ at ed
with the patéss cubies epyotiecetilmarf dfudedat he HETRLFRY. *pat'h descri pt or

information to be stored in storing unit 2122. After_ st r\i{ c?éhfata
pat h- descFi pt 0244 nf Grinmt 2¢B, il hestTvRS G &F FaRBBTEHpaF e The Sect or

address of the sector currently reproduced b\é dr.ivg ﬁon(t)ro glirgyit 2106
With the aendraiiless wtioredtia dafadingoiodt cEF§AHRgC Tt °2122° “1hdi cat ed

by arrow 26, of Fig. 226B. Reproduction of the_.secon i GOpL 1 nues
until theognd demp rehicet ad 1Bynasedw 16 AFFOEF§ o6 dﬁﬁﬁgé%te#l%g reproduction

ggnzrglSei%l%eiinigndasf gggg%eéoog %%%s%bﬁﬁ%QR%OQf%% %%gotﬁgnﬁﬁﬁbs drive
point.

Fig. 25 illustrates & data format according to the
invention produced when plural data sequences, that is paths,
are recorded on the information carrier. As shown, the
bitstream in the recording medium heas its path constituted
by three sections S1, S2 and 53 which are separated by two
ﬁnused portions of the informaﬁion carrier. Reproduction of

. ; version of the program constitutes reproduction of sections
S1, S2, S3 in order. Section S1 is recorded on tracks 1 and
2, section S2 is recorded on tracks 2 and 3, and section S3
is recorded on tracks 3 and 4.

In.a straightforward reproduction cperation, controller
2120 controls data reproduction to commence at the leading
end of the first section which is presumed to be recorded in
the first section S1. Controller 2120 detects the program
streaﬁ map (PSM) stored.in the entry-point recorded in the

first section S1 and detects the path_descriptor() associated

with the path to be reproduced from the path_descriptors()



circuit 2106 to access the start position of section S3, as2%iMHavcabed by
arrow 263 in Fig. 26B. Reproduction continues at the |eading end of
section S3. After sta-rting reproduction at the |eading end of section S3,
controller-2120 detects in the PSMof the entry point recorded in the
section S3 the path_descriptor information corresponding to the pathh to be
reproduced and stores the information in entry point storing unit 2122. In
section S3, pX offset _next section will contain a zero value indicating
that a next section is not present. Accordingly, controller. 2120 all ows
reproduction of section S3 to proce to the end of the section, as shown
by arrow 26, in Fig. 26C, before reproduction is term nated. 26 May 2004

72 Thus, reproduction of plural sectjons aoccurs as_gdescy.i ein
accor danc® &/ t hCPR&TP hi ®F rﬁt%ooﬁtgf“é? ejbh‘? Fe eﬁﬁfﬁgg%léclrrftgoterg“ra%ggéas of the
sections. An exanple of a fast forward (FF) J.epraduction L.Qn
accor di ngt® oe¥ﬁ’éyi919é?1¥i%w7%n%é§€rv%aﬁg@?i'n tEre I'afclol a&v%‘r%&.sgﬁﬁlb?%g? f or war d
reproduction is commanded during begroﬁgct%gm of section Si and the
pat h- des@3htRE PEGHR 1D §7°PefBrBed’i AE&et?ion Si has not yet been stored
i . t 2122, control]er 0 t
be nASERETRA °Fs ci & eﬁew?ﬁs-t%oe-lbezzﬁjaﬁ' tgﬁ&ﬁggﬁ%%rgguced from

in the entry Qflnt storing.um

pat h-descripto

the PSM of an arhitragy enfry peint in .sect] apgd t
path_desc??fﬁ%rzghf0P%ﬁf?8ﬁ°¥%-§%%ﬂ1§frﬁ%fs %??%%gﬂ%i?ng%%EW 282,

pX _offset next_section, indicated by arrow 261,
pX_offset_previous_section, indicated by arrow 264,
pX_offset_next_track, indicated by arrow 26 and
pX_offset_previocus_track, indicated by arrow 26, are

included in path_descriptor information, as explained above
and illustrated in Figs. 26A, 26B and 26C.

After storing the path_descriptor() information,
controller 2120 compares the sector address of the sector
currently reproduced from the drive control circuit 2106 to
the sector address stored in entry peoint storing unit 2122,
as indicated by arrow 26; in Fig. 26A. When the end point of
thé first section S1 is reached, shown at the tip of arrow
26, in Fig. 26A, the controller 2120 qontfols the drive
controlling circuit 2106.t0 access the start position of the
next section. Accordingly, reproduction is started from the
leading end of the second section $2, indicated by arrow 263
in Fig. 264A.

After starting reproduction from the leading end of the
second section S2, controller 2120 detects in the PSM of the

entry point recorded in the second section S2 the



Controller 2120 controls device 2100 to sequentially access2Phdayet®ffed
entry points in accordance with the |I|ocation information regarding forward
and backward adjacent entry points stored in the PSD and to reproduce the
| -picture placed directly after the access entry point. The sector

address of the entry point being accessed is conpared to the sector
address indicated by arrow 26, of Fig. 26A stored in the entry point
storing unit 2122, and FF reproduttion is continued until the end point of
section Sl is reached or exceeded. \Wen the end point of section Sl is
reached or exceeded, controller 2120 Xcontrols drive control circuit 2106
26 May 2004 73 to access the start position of the next section, that is
to a podaitedAlssidiiddead inf camedwonreasepcEpged 2BAthf bhe rRathi fig PRF
reproduction at the | eading end of section S2. FF reproduction continues

i n accor R M9 t he2BBoveadssesr i bete opetatten t dathed8saTpBItAL of
section S3. As will be clear to one of ordinary skill, the above- descri bed
oper at i ontTHERF e d o Heashraed AnFEtorpR&dtRtY l2%f a program having any
nunber of sectjons. An exanple of a fast reverse (FR) repr.oduction
operation accdtiir§ly tSIorRBs nbait PertSegesdPipEd I A Ligy | okkAg. | f

fast reverse reproduction is commanded during _reproduction of section S3
and the pHHIESIET R0 GRRRATRR | OiF reROI U PERr ettt ontes FEStAGL yet

been stored in.the entrX point storing unit 2122, contraller 2120 detects
currently reprodtced by drive control circuit 2106 with the

end address stored in entry point storing unit 2122,
indicated by arrow 26, of Fig. 26B. Reproduction of the
second section continues until the end as indicated by arrow
26 in Fig. 26B. When the reproduction of the second section
32 comes to 8 close, controller 2120 controls drive control
circuit 2106 to access the start position of section S3, as
indicated by arrow 26; in Fig. 26B. Reproduction continues
at the leading ené_of section S3.

After starting reproduction at the leading end of
section S3, controller 2120 detects in the PSM of the entry
Point recorded in the section S3 the path_descriptor
»information corre5pondihé to the path to be reproducea:and
stores the information in entry point storing unit 2122.

In section S3, pX offset_next_section will contain a
zerc value indicating that a next section is not present.
Accordingly, controller 2120 allows reproduction of section
53 to proceed to the end of the section, as shown by arrow

26, in Fig. 26C, before reproduction is terminated.



the path_descriptor information associated with the path to2®b¥a¥epP84uced
fromthe PSMof an arbitrary entry point in section S3, and that

pat h_descriptor information is stored in-storing unit 2122. Controller
2120 controls device 2100 to sequentially access the recorded entry points
in accordance with the location information regarding forward and backward
adj acent entry points stored in the PSD and to reproduce the |--picture

pl aced directly after the access entry.point. The sector address of the
entry point being accessed is conpared to the sector address indicated by
arrow 262 O Fig. 26C stored in 26 May, 2004 74 the entry point storing
unit 2122, and FR reproduction is cont1nued until the start point of

section S-3 is ﬁ%ﬁghed or gxceeded. When the start point of section S3 is
reached or exceeded, EGREPORFEFOB12RE comtY¥rls oS Sid Wt PGIcugisr caist 2106
to access HQ@cE?ﬁéd%ﬂL{ point of the previous section, that is-to a
position indicated by arr ol 28w FeNEegisBCthe o} RE ¢ RANi Ay SHR1edpiaduct i on
at the lastngnhry,pQLDL,.of section S2. Controller 2120 detects the

pat h-descri ptof i nfror nal 1T 45866 afedPfi ERCERRPath to be reproduced from

the PSMof an ggtr Lht in sectipn S2, and that t h-descri ptor
information is storéégﬁthto?fngaun ?SbljﬁﬁrW3ﬁﬂr(ﬁd% r FEPFodugéAoBONt rol s

devi ce 210 entiall.y access.the recor.ded _entr oi nts and conpares
t he sectorggggﬁgggHogcfﬁgdéﬁFr§° the invention is dedcfrbed in the

following. 1If fast forward reproduction is commanded during
reproduction of section S1 and the path_descriptor
information recorded in section S1 has not yet been stored
in the entry point storing unit 2122, controller.2120 detects
the path_descriptor information associated with the path to
be reproduced from the PSM of an arbitrary entry point in
section 81, and that path_descriptor information is stored
in storing unit 2129.

Controller 2120 coPtrols device 2100 to sequentially
access the recorded entry points in accoraance with the
location information regarding forward and backward adjacent

entry points stored in the;RSD and to reproduce the I-picture

-

ﬁlaced directly after the access entry point. The sector
address of the entry point being accessed is compared to the
sector address indicated by arrow 26; of Fig. 26A stored in
the entry point storing unit 2122, and FE reproduction is
continued until the end point of section S1 is reached or
exceeded.

When the end point of section S1 is reached or

exceeded, controller 2120 controls drive control eircuit 2106



poi nt being accessed with the sector address stored in the 2§n¥4i5‘¥ BBPﬁt
storing unit 2122, indicated by arrow 262 of Fig. 26B. FR reproduction is
continued until the start point of section S2 is reached or exceeded. Wen
the start point of section"S2 is reached or exceeded, controller 2120
controls drive control circuit 2106 to access the last entry point of the
previ ous section, that is to a position indicated by arrow 264 of Fig.

26B, for resum ng FR reproduction at the last entry point of section Si.
Control |l er 2120 detects the path_descrizptor information 26 May 2004 75
associated with the path to be reproduced fromthe PSM of an entry point
in section $%, aanese Hate patht desGriiphoss iy et sentisnst ohee in g4 oring
unit 2122. In section S1, pX offset _previous_section will contain a zero
val ue indicatPpgither mndgidatleds®gt a@RoiwS2 60 IPFEZENREA, ACEHT Hé \ghdn g
controller 2120 all ows reproduction of section Sl to proceed to the start
of the sect¥bn,remrahomioby = rohe 26zdingFiend 264, seeftabe reprodugtion is
termnated. As will be clear to one of ordinary skill, the above- described
oper at i on nB§PREHpEENt continemse ia ERsepmduet thnthofataveragsan hayi ng any
nunber of sections. An exanple of a track searching reproduction operation
accordi ng t®Pehetieweln it iepddestntbetl sectim S8l owing. |f forward track
search or backwards track search reproduction is comanded and the

pat h- descri pt or ffif Bifit Pencldvas twtonee fheedintoyedkihl t hehenibanPoi nt
storing uniée2122,

scribed operation may adapted to achieve a FF reproduction
of a program having any number of sections.

An example of a fast reverse (FR) reproduction
operation according to the invention is described in the
following. If fast reverse reproduction is commanded during
reproduction of section S3 and the ©path_descriptor
information recorded in section S3 has not yet been stored
in the entry point storing unit 2122, controller 2120 detects
the path descriptor information associated with the path to
be reproduced from the PSM of an arbitrary entry point in
section S3, and that path_descriptor information is stored

L infstoring unit 2122.

Controller 2120 controls device 2100 to sequentiall&J
access the recorded entry points in accordance with the
location information regarding forward and backward adjacent
entry points stored in the PSD and to reproduce the I-picture
Placed directly after the access entry point. The sector
address of the entry point being accessed 1s compared to the

sector address indicated by arrow 26: of Fig. 28C stored in



control l er 2120 detects the PSM of the entry point near to 2Ph¥2¥uf?@ht
point while detecting fromplural path_descriptors present in each path in
the PSMthe path_descriptor information .associated with the path to be
reproduced, and that path_descriptor information is stored in storing unit
2122. Controller 2120 controls drive control circuit 2106 to access the
position in the path descriptor information represented by the

pX of fset _next track information, 26 May 2004 76 “associated with arrow 27e
of Fig. 27. Since the information from which the |eading position of the
track directly preceding.and directly succeeding the track is recorded as
pX_of f set thre\wWroisy tyaiak |gfoaringt el v 22X_ofds etr nexprddweckiord nfor mat i on
in the path-descriptor information of the entry point at the |eading end

of the traektihhed| eadinoiend wirt! e inkr agkspeecedi 8g 05 sescrediqg the
track by a nunber of tracks can be accessed by repeating the accessing
oper ati onexkegded27A, 27B and 27C illustrate exanples of entry points
arranged in each section. The ‘positions represented by
pX_of f set _previwbues, t tR6K stafrar npéiwt arfe iadt tad ed3byis areawsed76oand the
positions represented by pX offset_next_track information are indicated by
arrow 275exBettedX ofrftsell 1preyl puiscdritaek si afdveaatémircndircuit 2106
pX of fset _next track information are recorded at an entry point. As shown
in Figs. 28Apc2¥8satite ZASt shiee pedhiofdfseheppeevousst sackiomf otlmmti on and
pX_of fset _next _track .

is"to a position indicated by arrow 264 of Fig. 286C, for

resuming FR reproduction at the last entry point of section

52.

Controller 2120 detects the path_descriptor information

associated with the path to be reproduced from the PSM of an

entry point in section 82, and that path_descriptor

information is stored in storing unit 2122. Controller 2120

then controls device 2100 to sequentially access the recorded

entry points and compares the sector address of the entry

point being accessed with the sector address stored in the

entry point storing unit 2122, indicated by arrow 26: of Fig.

26B. FR reproduction is continued until the start point of

section 82 is reached or exceeded.

When the start point of section 82 is reached or

exceeded, controller 2120 controls drive control circuit 2106

to access the last entry point of the previous section, that

is to a position indicated by arrow 264 of Fig. 26B, for

resuming FR reproduction at the last entry point of section

S51. Controller 2120 detects the path_descriptor information



information specify the positions of the starting points of26tH%Yd?9Q%tly
precedi ng and directly succeeding tracks beyond the boundaries of the
current secti-on, the starting points of tracks can be speedily and
correctly accessed even when the path conprises plural sections.

Anal ogously, a tine code search may al so be achieved wutilizing path
descriptor information. In response to a comuand to search for a
particular time code, controller 2120 26 May 2004 77 nmay. access entry
points in other sections to |locate the entry point having a particul ar
time code according to the processesﬂpescribed above in connection with FF
reproduction and FR reproduction. Alternatively, search for an entry

poi nt having a particular tinme code, my be achieved I Rictd al

sequent | #3SPdeétedt Fhght the matd 8d8%0 e?ﬁ%é‘%cnetdrayfemﬁ'g%é&e (?Mt%g '?égadi ng end
and/ or the end point of each sectiqn Fromt rel atiye (A s of the
time coded™&i BRAThaviiy Sf&EELH 0 e € rHrymgloaitntg’aﬁtxl—g{é%g?l?gg?i ons as

descri bed_above, controller élZO n&g deternigezigzmhich section lies the
targeted tFHRIRBOHSD Fife SHIGTE- d8sErFPHABEoPR &t £ 07S may utilize time code

information and/or track_nunber i.nformation reco | ,;{pat riptor

i nformation or ?i?ﬁf?ﬂﬁ@ef&esggfﬁfgfe%fPﬁ?g%%%ﬁT%%gggn%EE]Heﬁpf§%%%int. I'n
anot her enbodi ment, of .t he reprodycing device [.0.3 ..expensi ve
r epr oduci h? Heli @ Yray ™ bcac%]pﬁé% Sglcette pl‘o‘)l/ofi Sr’r%?ﬁdgrgt e utn%tzjiegs%a ti'ty of

controllegC

gg%g%ngly, controller 2120 al;ows rebroduction of section
S1 to proceed to the start of the section, as shown by arrow
26, in Fig. 26A, before reproduction is terminated.

As will be clear to one of ordinary skill, the above-
described operation may adapted to achieve a FR reproduction
of a program having any number of seqtions.

An example of a track searching reproduction operation
according to the invention is described in the following.
If forward track search or backwards track search
reproduction is commanded and the path_descriptor information
has not yet been stored in the entry point storing unit 2122,
cogfroller 2120 detects the PSM of the entry poiﬁt near to
the current point while detecting from plural
path_descriptors present in each path in the PSM the
path_descriptor information associatéd with the path to be
reproduced, and that path_descriptor information is stored
in storing unit 2122.

Controller 2120 controls drive control cireuit 2106 to
access the position in the path descriptor information

represented by the pX_offset_next_track information,



Specifically, such a device may not be capabl e of detecting?padfdy dedeti ptor
information sufficiently during reproduction or special reproduction
operations. In such a reproducing device, reproduction and fast
reproduction in the forward and reverse directions may be achieved for a
particular path which is constituted by only one section by readi ng out
and storing the |eading points and end points of the path from26 May 2004
78 table-of-contents (TOC) information prior to reproduction of the
program If tine code information or }rack nunber i nformati on need not be
di spl ayed, path-descriptor i nformati0h need not be reproduced during.a
reproduction operation.. A controller 2120 which cannot_ reproduce

pat h- descPF PR ore §5fF otk REROC a3V baT cBABt r 6ét edSHRCS YRR Rt hence

an inexpe?5|ve reproduci ng. device may be produced. In the above-descri bed
enbodi nent 8°™t HERT Tl orthgt | bRradingr 8eSALEAR (hk ddta FEAFBIULITRF t9dquence
(path) is Flagﬁd and recorded in thecﬁﬁih descriptor,  information in the
program sPFBARFHRE PPEMLTRS b FetY P S HA L deE i Fadke I smAs991dededdat a.

Thi s forna%_eggbles a reproducing device, not havin% abundant nenory to
acc. ess aho-% %%gﬁﬁﬂﬁﬁﬁﬁgfiEﬁPCH’é&ﬁPFﬁﬁtHﬁPi?ﬁfa?ﬁa& fre-RBFX hetTank of

reproductiop in order, to control the_reproduciqg sequence and to perform
editing f’lég?%%t@ﬁ’brfrbrt ed&ithgde AFFEP AT VRQL ?Wf%? ek | e redprsent i ng

the data Loppducig S89enee, (P Lal™Y, DS, SobleGLuELY L88o5fed.e

track preceding or succeeding the track by a number of trécks
can be accessed by repeating the accessing operation.

Figs. 27A, 27B and 27C illustrate examples of entry
roints arranged in each section. The positions represented
by pX offset_previous_track information are indicated by
ATTOWS 27s and the positions represented by
pX_offset_next;track information are indicated by arrow 27s.

BQ£h pX_offset_previous_track information and
pX_offset_next_track information are recorded at an entry
poipt. As shown iIn Figs. 2T7A, 27B and 27C, since
pg_offset_previous_track information and pX_offset_next_track
information spé;ify the positions of the starting points of
the directly preceding and directly succeeding tracks beyond
thé boundaries of tﬁe current section, the starting points
of tracks can be speedily and correctly accessed even when
the path combrises plural sections.

Analogously, a time code search may also be achieved

utilizing path descriptor information. In response to a

command to search for a particular time code, controller 2120



outside the nultiplexed data i nstead of being incorporated 2Pnklgyt REO4

mul ti pl exed data.. Path-descriptor information for each entry point may be
conbined with the sector addresses of the entry points and recorded at a
single recording position, such as a table-of--contents area. 26 May 2004
79 As a further alternative, the starting addresses and |ast entry point
addresses of program sections may be,,arranged according to each path and
recorded at a single recording position, such as a table-of-conténts area.
A repro [ evi have.a; relatively |arge storage.capacit may t hen
access tﬂggagg?éhﬁ;%ﬁifgrﬁﬁf?gﬁ ﬁﬁiQﬁhefoxfggF%%%cY?cﬁé%ag ?ﬁ% ?%ﬁ?%'plexed
data and_thus h information sufficient for random ess_taq.,any section
of any pgtﬁg Asggﬁb her® gﬁfeﬁﬁ&#? e,£f%% r%%f%dﬁ@f%gﬁ?gquéﬁcgﬂb a

part] ol gt Bellys T 5,45 2EANCED AL ANST B 0RO AL ) o e on

carrier Wt erence 10 on C W

reproduci,pg the p%ééé géﬁglgatga%t§§£%Fggi§hogggrkhl¥§Er%5j%glenbodinents

of the present | nt1on and nb rca t héreof ~have been described in

detall Ngeehd, fdy i L BSdsnstoad Lhal ohhi 5,dvERt keg;L5oanqly |1 m ted

to these precise e s and nodificatrons, “and th

modi M1 catheesa A YA At AN M e 3LECGHR ¢ LBCLELD BY I Siddy ed [n the

art w thout departing om't'he scope ard Spiri e I nvention "as defined
by the aBBQqudoﬁl%hgs'leQaQiil\@é/ 8084 and/or the end point of each

section. From the relative magnitudes'of the time codes and
byﬂhaving access to the entry points in other sections as
described above, controller 2120 may determine in which
section lies the targeted time code.

The above-described opefations may utilize time code
information and/or track number information recorded in
vath_descriptor information or time code_descriptor
_information of each entry point.

In ancther embodimeﬁt of the reproducing device of Fig.
21, a less expensive reproducing device may be constructed
by limifing the fﬁnctionality of controller 2120.
Specifically, such a device may not be capable of detecping
path_descriptor information sufficiently during reproduction
or special reproduction operations. In such a reproducing
device, reproduction and fast reproduction in the forward and
reverse directions may be achieved for a particular path
which is constituted by only one section by reading out and

storing the leading points and end peoints of the path from



80 CLAIMS 1. Information carrier on which an information si%ﬁaMaY52004
recorded, the signal representing picture information intended to be

di spl ayed on a picture screen, -the picture information conprising video
information of at |east a single video programand control information for
di spl ayi ng various versions of the video program characterized in that
the video information includes intra-coded and inter-coded frames and a
plurality of entry points, each said entry point being indicative of the
position of an intra-coded frame on said carrier, and further
characterized in that the control _ inffé mati on conprises path information
i ndi cative of one or nore versions of video information sections to be

r epr oducedtablre-a fl-Hcokednt asiiar), ihkerpaton nfamttconrebebdgcitbdhcati ve of
sections to be reproduced consecutively, wherein said sections are |inked
via sai d ethieyppoigras.suchft hdmet heodd epnodmas t beon of reackes dechivapsr begi ns
wWith an intra-coded frane. 2. Information carrier as clainmed in claima1,
characteriizetbrmethat theedi degot nf dematdbspbiyed vi deathpiegtanpisr

subdi vided into two portions, the first portion conprising the video

i nf or mat i oinHérme basi cnved shon ard tdierodeedndymintg on ceppbiabBgon
additional video information, and a version conprising at |east one
section ofoRdwathtienti onal cwndeolintorzmtd orwhizth Mepn20@4 Bdproduce

path_descriptor information can be constructed at a lower
cost and hence an inexpensive reproducing device may be
produced.

In the above-described embodiments, the information
representing the data reproducing sequence (path) is placed
and recorded. in the path_descriptor information in the
program stream map (PSM) information included in the
multiplexed data. This format enables a reproducing device
not having abundant memory to access and store information
required during a particular period of reproduction in order
to control the reproducing sequence and to perform editing
reproduction processing.

-

. Alternatively, information representing the data
feproducing sequence (path) may be collectively recorded
outside the multiplexed data instead of being incorporated
into the multiplexed data. Path_descriptor information for
each entry point may be combined with the sector addressés

of the entry points and recorded at a single recording

position, such as a table-of-contents area.



3. Information carrier as claimed in claim1 or 2, characteffz¥4aYia%9fat

t he 'sections are addressable and in that the path information conprises
addresses of sections to be displayed consecutively. 4. Information
carrier as clainmed in one of the Cdains 1 to 3, characterized in that the
path information conprises playtinme information. 5. Information carrier as
claimed in one of the Cains 1 to 4, characterized in that the path
information conprises track informatith indicative of a subdivision into
tracks, while the tracks are nunbered i ndependently for each video
program 6. | nfésnmat iforr thawr isdrt eamadliaiened bien sone tdnet wddresgess 2Pt o 5,
characterized in that path information for displaying each version is
recorded i hagh iedErnapiodntcasddessseas e@ft hATOERAN beelCddaRed. myy Dbe
Information carrier as clainmed in one of the Cains 1 to 6, characterized
in that pathringednacicording rtecoraidd path hend nreepdtednaéarr iTm&idar to
entry points, while playback is possible fromthe entry points wthout the
use of preveousdphet wos iitibor, mevicdn.as. a| ikblraefoncek?Ri®r 2882c¢l aied i n
Claim7, characterized in that the information carrier is subdivided into
addr essabl eeseedwrsnantkvire Fatvet e rgdelt VAL Yr AAFEBNS EHE2FE t PRAC BN ry

poi nt conprises address information relative to the respectige entry
poi nt. 26 May DIo¥R| Bzess the address information prior to reproduction

) of the multiplexed data and thus have information sufficient
fbr random access to any section of any path. As another
alternative, the reproduction sequence of a particular path
may be re-arranged and transferred to another infoermation
carrier with reference to only table of contents data and
without reproducing the multiplexed data itself.

Although illustrative embodiments of the preseqt
invention and modifications thereof have been described in
detail herein, it is to be understood that this invention is
not limited to these precise embodimentsrand modifications,
and that other modifications and variations may be affected
ggerein by one skilled in the art without departing from the
scope and spirit of the invention as defined by the appended

claims.



9. Information carrier as claimed in Claim7 or 8, charactefPz¥ayi A0PAat
the video programis subdivided into tracks and in that the path
information near to an entry point conprises address information

i ndi cative of the beginning of the next track in the respective version.
10. Information carrier as clainmed in one of the Cains 7 to 9,
characterized in that the path information near to an entry point

conpri ses address information of vide information to be displayed
beforehand. 11. Information carrier as clainmed in one of the Cains 7 to
10, characterized in that the path igdfzf¥ati on near to an entry point
conprises tine code information indicative of the playtinme fromthe

begi nning of the respective version. 12. Device for reading an infornmation
carrier on which an information signal is recorded, the signa
representing piletur @nfofrrtnmtl oarrb¢endedvitichbendispbayed con sagpatt ure
screen, the picture information conprising video information of at |east a
single vidés progrraedandtirontignal nfmreseohing oPiditspe ayifprvarious

versi ons of the_ video ro ram the device conprising first neans for
recoveri ngPherditi P e elﬁ@énE%Y?%nO%né feseient] s ﬁ@éﬂgnfthgeﬁéEFPQ%ly

d he d tQ th t f
Char act or| ZBECTIRTHT3 CPREC VT b A7 or RALTOH “LABI BRCSL i 119°. “cORBa-an

| nter - coded; {1 ANES §¥%$ 30 WoakLLy of r ALY OROEQ£Sal?é¥%¥; a%%rE LLy point

bei ng i ndi cattve" of 05|t|on of "an P ra-code n sal carrier,

and Tur t heyeghasact g zt%@ iudhaprshentontalad-at oL omt ian GIPrises path
Intormatl on

video information includes intra-coded and inter-ccded frames
and a plurality of entry points, each said entry point being
indicative of the peosition of an intra-coded frame on said
carrier, and further characterized in that the control
information comprises path information indicative of one or
more versions o¢f video information sections to be reproduced
in a linked fashion, the path information being indicative of
sections to be reproduced consecutively, wherein said
sections are linked wvia sald entry points such that the
reproduction of each sections begins with an intra-coded
frame.

2. Information carrier as claimed in <claim 1,
characterized in that the video information of a video
program is subdivided into two portions, the £first portion
comprising the video information of a basic wversion and the
second portion comprising additional wvideo information, and a
version comprising at least one section of the additional

video information.



i ndi cative of one or nore versions of video information sectfol{dav280Ray
2004 83 to be reproduced in linked fashion, the path information being

i ndi cative of sections to be reproduced consecutively, and in that the
device conprises second neans for recovering the path information and in
that the control neans are adapted for consecutively reproducing the video
program sections in response to the path information, wherein said
sections are linked via said entry pqints such that the reproduction of
each sections begins with an intra-coded frame. 13. Device as clainmed in

G aim12, charagterizgdoidhtildiatcdhgepatl i QHEBL ;0N SQMRriSes: for each
path the playtine information of the respective version and in that the

devi ce conphhsestdrEans fiof ehapl ayé Nngebbeodd ayté MadhiPessARONSRI t ent he path
information. 14. Device as clained in Claim12 or 13, characterized 1in

t hat the pabhti nherpati admfoanadispl eynipgrd seachduessé«on 45 sacegondedoi n a

| ocatabl e area of the information carrier and in that the second neans are
adapt ed f obel dezplawgdt hensgee.ivedy. Device as clained in claim 12,
characterized in that path information is recorded on the information
carrier near td-entfpfpeiattion wapreiel apsacklasngsosépbl end rorh t hke entry
points w thout the use of previous picture information, and in that the
second meaf$a¥pe AddPt et foRanaEcsvérehgithdhasathe MaohmadnGdmagaento entry
points. 16. Devijce as clainmed in claim15, characterized in that the path

|
i nf or mat i off°IHRET5%% PARYEHET y 58I HE “thpri ses

5. Information carrier as claimed in one of the
Claims 1 to 4, characterized in that the path information
comprises track information indicative of a subdivision into
tracks, while the tracks are numbered independently for each
video program.

6. Information carrier as c¢laimed in one of the
Claims 1 to 5, characterized in that path information for
displaying each version is recorded in an information carrier
area that can be located.

7. Information carrier as claimed in one of the
Claims 1 to 6, characterized in that path information is
recorded on the information carrier near to entry points,
while playback is possible from the entry points without the
use of previous picture information.

8. Information c¢arrier as claimed in Claim 7,
characterized in that the information carrier is subdivided
into addressable sectors and in that the path information
near to an entry point comprises address information relative

to the respective entry point.



address information of video information to be displayed béfoMerardd4and
in that the control neans are adapted for displaying the picture
information in reverse direction in response to said addresses. 26 My
2004 84 17. Device as claimed in Caim115 or 16, characterized in that the
path information near to an entry point conprises tine code information
indicative of the playtinme fromthe beginning of the respective version,
and in that the first neans are adapted for displaying the picture
information in response to the tinme de information. 18. Method of

transmtting pigt ”rezh%ﬂﬁéﬁt&noncafr%?”%%d Jl% mQS' 19 dshhayed, P”Ba picture

screen via an information carrier an 1 nformation S|gna

represent i agapheidiieetnfior neadtonres \Fi&ié@l’ Ck%bgrta_ﬁl S.sPi apdieideal epgation
conprising video information of at |east one video program and control

i nf or mat i onrécks despl api ngharartifouspatter $hbmanagfionheedirde paogeahry
characterized in that the video information includes intra-coded and
|nter-codeBof?%negomQﬁﬁf%f[ﬂﬁﬂ45PF§y OPTeRtY Poi sl CBEEYE saPtl eRbfy poi nt

being ind £ posi.t f.an.intra-coded frane on said «carrier,
and furthe%gg%%?% erlgg nex chhﬁng%ﬁ%FSSPQCt or matron” conprises path

information indggati Yﬁf@émm%nor calPI& Veksi ensinia Videooddf gemathon
sections to be shown in a I|inked fashion, the path information being

|nd|catlvecmélmsectwonsatOcKErabtephayed1non$e¢UUﬂM£ﬂgathuﬁﬁnﬂmasabﬂ

sections are linked via said entry points such that the reproduction
near to an entry point comprises address information of wvideo
information to be displayed beforehand.

11. Information carrier as claimed in one of the
Claims 7 to 10, characterized in that the path information
near to an entry point comprises time code information
indicative of the playtime from the beginning of the
respective version.

12. Device for reading an information carrier on which
an information signal is recorded, the signal representing
picture information intended to be displayed on a picture
screen, the picture information comprising video information
of at least a single video program and control information
for displaying various wversions of the wvideo program, the
device comprising first means for recovering the picture
information and control means for selectively reproducing the
video program in response to the control information,
characterized in that the video information includes intra-
coded and inter-coded frames and a plurality of entry points,
each said entry point being indicative of the position of an
intra-coded frame on said carrier, and further characterized

in that the control information comprises path information

indicative of one or more versions of video information sections



of each section begins with an intra-coded frame. 26 May 2082 ¥8y18004A

nmet hod for displaying one of a plurality of versions of a programrecorded
on an information carrier, each said version including intra-coded and
inter-coded franmes and a plurality of entry points, each said entry point
begin indicative of the position of a intra-coded frame on said carrier,
said nethod conprising the steps of: displaying to a user a rating
information regarding at |east two vegfions fromsaid plurality of
versions; receiving fromsaid user a selection of one of said plurality of

versions; repheduehRgiukb@nksal thilddf GhaRidON 1§ar bheh S AnQPErPireifgi d
plurality of versions for display to the user; wherein said reproduced
versi on i s ihdicmdvby offi mlechipres tulltd prteprofiuvedecorsecttorRdyyi anoneénor nore
of said entry points such that reproduction of each linked section begins
at an intr&hebdele fiuHee SOMPIHSEs meeFOW ASEDF dfp IForRaiTE IThewretki n sai d

PLoP, O iERLAM 25y AT PLRLITLLEN SOPC S80S SLCBR Ly 915! avino
receiving LHeMANE UELI R SEIARET Phe Ofi RoCBU aH sgeﬁo%p@ﬂdkg%okgeone of
said plurality of country idenfification information. 26 May 2004 86

to the path information, wherein said sections are linked via

said entry points such that the reproduction of each sections

begins with an intra-coded frame.

13. Device as claimed in Claim 12, characterized in
that the path information comprises for each path the
playtime information of the respective version and in that
the device comprises means for displaying the playtime in
response to the path information.

14. Device as claimed in Claim 12 or 13, characterized
in that the path information for displaving each version is
recorded in a locatable area of the information carrier and
in that the second means are adapted for locating the area.

15. Device as claimed in c¢laim 12, characterized in
that path information is recorded on the information carrier
near to entry points, while playback is possible from the
entry points without the use of previous picture information,
and in that the second means are adapted for recovering the
path information near to entry points.

1l6. Device as claimed in claim 15, characterized in
that the path information near to an entry point comprises
address information of video information to be displayed
beforehand, and in that the control means are adapted for
displaying the picture information in reverse direction in

response to said addresses.



21. The method according to claim20 wherein said step of difsPriyrhg§4
rating information further conprises the steps of: displaying to the user
a plurality of ratings corresponding to said country; and receiving from
the user a selection of at |east one of said plurality of ratings. 22. The
met hod according to claim20 further conprising the steps of: displaying
to the user a selected rating information regarding one of said plurality
of versions if said selected rating |§gornat|on is consistent with said
selection of at |east one of said plurality of ratings. 23. The nethod
according to claim 20 wherein said step of displaying rating information
further conprises the steps of: displaying to the user a plurality of

ratings; and regeivipag; £Lo té\f‘a 38T i A éﬂ%tw%roflaatcﬂl 9Ce8f said

plurality of ratings. 24. The accor di ingtoclaiml erein said
step of disapkaylngd 'tﬂglh%ﬂﬁ JBLONCONPY | 3P %tchG 3beR Hompiispbaylng Lo
a user a rating Information rega ing each versionf om sai 4] ﬁural|ty of

ver si ons. %§meTQ%dQEHH&%rQSEESF'diféhé¥¢%|Wh%9tM@e§?%9%%ﬂih§§%§gﬁh§;

di splaying rating infornmation conprises the ste

accessing %Egkﬁﬁ?ﬁg(yﬂg Pﬁgsgégﬁgé%ivgs%@rs%&ﬁpgand in that the first

means axe adapted for displaying the picture information in
response to the time code information.

18. Method of transmitting picture information
intended for being displayed on a picture screen wia an
information carrier on which an _information signal
representing picture information is recorded, this picture
information comprising wvidec information of at least one
video program and contrel information for displaying various
versions of the video program, characterized in that the
video information includes intra-coded and inter-coded frames
and a plurality of entry points, each said entry point being
indicative of the position of an intra-coded frame on said
carrier, and further characterized in that the control
information comprises path information indicative of one or
more versions c¢f video information sections to be shown in a
linked fashion, the path information being indicative of
sections to be displaved consecutively, wherein said sections
are linked via said entry points such that the reproduction

of each section begins with an intra-coded frame.



preference; and displaying to the user a presel ected rating2bnFMaynafPén
regarding one of said plurality of versions if said preselected rating
information is consistent with said prestored user rating preference. 26.
An apparatus for displaying one of a plurality of versions of a program
recorded on an information carrier, each said version including
intra-coded and inter-coded franmes and a plurality of entry points, each
said entry point being indicative of ¢he position of an intra-coded frame
on said carrier, said apparatus conprising: neans for displaying to a user
a rating information regarding at |least two versions fromsaid plurality
of versions; neans for receiving fromsaid user a selection of one of

said plurality ab. versigiiSiod eads BT 8pMIAUSANYofr o saiidai nfyor gati on
carrier said one of said plurality of versions for display to the user;

wherei n saikdrsepipdyeed Ufwiran iecbenssdoy dd nkifgmatidht iqieiek, vi deo
sections via one or nore of said entry points such that reproduction of

each |inkedagrct §0iu be@irBson at idludihga- coeed-dodaae. add. ferappaeatus
according to claim 27 wherein said neans for displaying rating information

conpri ses: faeAdsS 40 adipspkayiiig dfo ehliey us@intds,pledenl b vd afntGQUPbLE ML
identification information; and 26 May 2004 88
begin indicative o¢f the position of a intra-coded frame on
said carrier, said method comprising the steps of:
displaying to a user a rating information regarding at
least two versions from said plurality of versions;
receiving from said user a selection of one of said
plurality of wversions;
reproducing from said information carrier said one of
said plurality of versions for display to the user:;
wherein said reproduced version is formed by linking a
multiple of wvideco sections wvia one or more of said entry
points such that reproduction of each linked section begins
at an intra-coded frame.
20. The method according to claim 19 wherein said step
of displaying rating information comprises the steps of:
displaying to the user a plurality of country
identification information; and
receiving from the user a selection of a country

corresponding to one of said plurality of country

identification information.



means for receiving fromthe user a selection of a country é8r¥a¥pdRfing to
one of said plurality of country identification information. 28. The
apparatus according to claim27 wherein said neans for displaying rating
information further conprises: neans for displaying to the user a
plurality of ratings corresponding to said country; and neans for receiving
fromthe user a selection of at |east one of said plurality of ratings.

29. The apparatus according to clainl%% further conprising: neans for

di splaying to the user a selected rating information regarding one of said
plurality of versions if said selected rating information is consistent
wth said selection of at |east one of said plurality of ratings. 30. The

appar at us accor ging &‘He%@&ﬂgdzgcwegﬁﬁil#] SR d aifRaRSwhOFe 4] SRlayLpgyrating
information further conprises: neans Tor displaying to the user a

plurality gk HaipNOSnANAtARANSnES N teGRI HuREhs F OREHIE susehd sekgstion of
at |east one of said plurality of ratings. 31. The apparatus according to

claim 27 wherein said neans for displaying rating information conprises
means for displaying to a user a rating information regardi ng each

version from sahdspldyrialg t yeddf ves si gBsxr 32. Therappeyat yge aceeiflyang to
claim 26 wherein said neans for displaying rating information conpri ses:
26 May 2004orresponding to said country; and

receiving from the user a selection of at least one of
said plurality of ratings.

22, The method according to claim 20 further
comprising the steps of:

displaying to the user a selected rating information
regarding one of said plurality of wversions 1f said selected
rating information is consistent with said selection of at
least one of said plurality of ratings.

23. The method according to claim 20 wherein said step
of displaying rating information further comprises the steps
of:

displaying to the user a plurality of ratings; and

receiving from the user a selection of at least one of
said plurality of ratings.

24, The method according to claim 19 wherein said step
of displaying rating information comprises the step of
displaying to a user a rating information regafding each
version from said plurality of versions.

25. The method according to claim 19 wherein said step

of displaying rating information comprises the steps of:



89 nmeans for accessing at |east one presel ected user rating® VBpeféPehce;
and neans for displaying to the user a preselected rating information
regardi ng one of said plurality of versions if said preselected rating
information is consistent with said prestored user rating preference. 33.
A nmethod for reproduction one of a plurality of versions of a program
recorded on an information carrier, said plurality of versions conprising
a plurality of program sections, each said section including at |east one
intra- coded frame and at |east one irter-coded frane, said nethod
conprising the stegs of: re rogucigg fromsaid bnforgation carrier a first

program secti on“FRat>THEl ules a°Brar alPfy AFSVEFEFERT | HPBF natP6A™8nd a

plurality of gd9é§§s i_nformation, said address information including at

| east one Bﬁ?r§ pofﬁtanlndicative of the position on said carrier of an
intra-coded frame,plyd5a00ndPLAgE AR 56441 HeLEEL A N0id 3@k Poh i T ST

program sections a version information corresponding to said one of said
plurality ekgav€isj Onshe andt sajaddvepluoalityf ordmt i wirdivakudiing ispfi@r mati on
for linking said first program section to said second program section via
sai d entryppesatgctand repioducinfofmagrivsai dsi nEonsbdticort carither saidecond
program section according to said entry point. 26 May 2004 90
prestored user rating preference.
26. An apparatus for displaying one of a plurality of
versions of a program recorded on an information carrier,
each said version including intra-coded and inter-coded
frames and a plurality of entry points, each sald entry point
being indicative of the position of an intra-coded frame on
said carrier, said apparatus comprising:
means for displaying to a user a rating information
regarding at least two versions from said plurality of
versions;
means for receiving from said user a selection of one of
said plurality of versions;
means for reproducing from said information carrier said
one of said plurality of versions for display to the user;
wherein said reproduced version is formed by linking a
multiple of wvideo sections via one or more of said entry
points such that reproduction of each linked section begins
at an intra-coded frame.
27. The apparatus accoerding to claim 27 wherein said
means for displaying rating information comprises:

means for displaying to the user a plurality of country

identification information; and



34. The nmethod according to claim 33 further conprising thébéstags26P4
detecting in said second program section a second version information
corresponding to said one of said plurality of versions and a second
address information corresponding to said second version information; and
reproducing fromsaid information carrier a third program section
according to said second address information. 35. The nethod according to
claim 33 further conprising the step of receiving froma user a selection

i ndi cating said one of said plurality'%ﬁ versions. 36. The nethod according

to claim33 “heﬁﬁkggs%%Q.;Mﬁk%%?ﬂqiQ&%&”ﬂhionuggﬁp%i%&ﬁé%tﬁQ?skgg 3 erein

identification I nformation. he net hod according to c m

said versiQint A} OEARE QLCORRT 1350 8k RY1NTALIREL OP. 488.colhe-yet hod
according to claim33 wherein“said version information conprises an entry

packet i nfQueRti Mbat3%n ThE-Mwithed.according to claim 33 wherein said
version information conprises a path descriptor information. 40. The

met hod accordi ngst o chai apa3rdtud hedccapygi songlbhie Sepmefedhsphayi ng to a
user said first programsection and said second program section w thout a
per cepti bl eebns efquiptisphaymairspliay. idfernBeonefinotheac complt igpst:o cl ai m 33
wherein said step of detecting conprises the step of detecting an entry
point. 26 May 20@3nglfor displaying to the user a plurality of ratings
corresponding to said country; and
means for receiving from the user a selection of at
least one of said plurality of ratings.
29, The apparatus according to <claim 27 further
comprising:
means for displaying to the user a selected rating
information regarding one of said plurality of versions if
said selected rating information is consistent with said
selection of at least one of said plurality of ratings.
30. The apparatus according to claim 26 wherein said
means for displaying rating information further comprises:
means for displaving to the user a plurality of ratings:
and
means for receiving from the user a selection of at
least one of said plurality of ratings.
31. The apparatus according to claim 27 wherein said
means for displaying rating information comprises wmeans for
displaying to a user a rating information regarding each
version from said plurality of versions.

32. The apparatus according to claim 26 wherein said

means for displaying rating information comprises:



42. The nethod according tocl ai milwhereinsaid entry point i3$%aMagngpy4
sector. 43. The nmethod accordi ng tocl ai Mlwhereinsaid entry point is an
entry packet. 44. The method accordi ng toclai mlwhereinsaid entry point is
a path descriptor area. 45. The method accordi ng tocl ai mlwherei nsai d
address information conprises a next section start address information.
46. The nethod according to claim33 wherein each of said plurality of
program sections includes a tinme code gd nformation and wherein said step of
reproducing a first program section conprises the step of reproducing a

first time codgchREofamtiQRsandyWereiResahd siaR10btEgPLOIUGIRG g Second
program section conprises the step of reproducing a second tinme code

i nformati opreddredde mBYhod according to claim 33 wherein each of said
plurality of program sections includes a track nunmber information and

wherein said stepagt repredusifgimy fid Sthe PLOY N peELd QNtGANLILRS t he
step of reproducing a first track nunber information and wherein said step

of reproduGnfigrmat SQEorshHRaEarnse WhiGOPhirsesty herstrRs9bns eproduci ng
a second track nunber information. 48. An apparatus for reproduci ng one of

a pluralityaeb presslefsediraipyodh@BLheedlers Ofoml Jtrher Rmkhoragarri er,
said plurality of versions conprising a plurality of program 26 May 2004 92
prestored user rating preference.

33. A method for reproduction one of a plurality of
versions of a program recorded on an information carrier,
said plurality of versions comprising a plurality of program
sections, each said section including at least one intra-
coded frame and at least one inter-coded frame, said method
comprising the steps of:

reproducing from sald information carrier a first
program section that includes a plurality of version
information and a plurality of address information, said
address information including at 1least one entry point
indicative of the position on said carrier of an intra-coded
frame of a second program section;

detecting in said first program sections a version
information corresponding to said one of said plurality of
versions, and said version information including information
for linking said first program section to said second program
section via said entry point; and

reproducing from said information <carrier a second

program section according to said entry point.



sections, each said section including at | east one intra codédMayad@0d4nd at
| east one inter-coded franme, said apparatus conprising: neans for
reproducing fromsaid information carrier a first program section that
includes a plurality of version information and a plurality of address
information, said address information including at |east one entry point

i ndicative of the position on said carrier of an intra-coded franme of a
second program section; nmeans for detegting in said first program section a
version information corresponding to sald one of said plurality of

versions, said warsi@hel NfddiRlyl onadddladding +d nf oo\t i oRsf orgjdepki-ng said
first programsection to said second program section via said entry point;
and neans fQmptepiRfugengtifomssaid information carrier a second program
section according to said entry point. 49. The apparatus according to claim

48 further conpeistNgig MaNSshod dat@Bld Ngrbfraai deseeond Praogianpysection
a second version information corresponding to said one of said plurality

of versionse@Bfod SEERIhaREEE €SS0k A PoRBELLEN O sLSPONMHANY Jr0 $akd second
version information; and means for reproducing fromsaid information

carrier a phhiratifpf ogrranveesid areor di ngetonsaidicyesondi aeth%S on
information. 26 May 2004 93 50. The apparatus according to claim48
further corresponding to said second version information; and
reproducing from said information <carrier a third
program section according to said second address information.

35. The method according to claim 33 further
comprising the step of receiving from a user a selection
indicating said one of said plurality of versions.

36. The method according to claim 33 wherein said
version information comprises a version i1dentification
information.

37. The method according to claim 33 wherein said
version information comprises a rating information.

38. The method according to claim 33 wherein said
version information comprises an entry packet information.

39. The method according to claim 33 wherein said
version information comprises a path descriptor information.

40. The method according to claim 33 further
comprising the step of displaying to a user said first
program section and said second program section without a
perceptible interruption in display.

41. The method according to claim 33 wherein said step

of detecting comprises the step of detecting an entry point.



conprising means for receiving froma user a selection indf€atifkg288fd one
of said plurality of versions. 51. The apparatus according to claim48
wherein said version information conprises a rating information. 52. The
apparatus according to claim48 further conprising neans for displaying to
a user said first program section and said second program section w thout
a perceptible interruption in display. 53. The apparatus according to
claim48 wherein said neans for detecting conprises neans for detecting an
entry point. 54. The apparatus accordiing to clai m 48 wherein each of said
plurality of programgectigneinglydes g time gode Jinformetd.on and wherein
sai d neans for réproducing a Firs? proaran1sec?|on conpri'sés neans for

reproducingn@r;iﬂéyhttggeanqggﬁgjgggggp;ion and wherein said neans for
reproduci ng a ~ second program Section conprises nmeans for reproducing a

second tinme codgsi nf @pEBatHhodS5acciRIiABPAH AL B3 8RCANdI PHe1Oi ] 8Ly 48
wherein each of said plurality of program sections includes a track nunber

i nformati oanang phierein saishumwapsckof. reproducing a first program section
conprises neans for reproducing a first track nunber information and
wherein said neans f @her eprtdddci figccaxrdiageot phaghamiseghéosirconpidses
nmeans for reproducing a second track nunber information. 26 May 2004 94
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45. The method according to c¢laim 41 wherein said
address information comprises a next section start address
information.

46. The method according to claim 33 wherein each of
said plurality of program sections includes a time code
information and wherein said step of reproducing a first
program section comprises the step of reproducing a first
time code information and wherein said step of reproducing a
second program section comprises the step of reproducing a
second time code information.

47. The method according teo claim 33 wherein each of
said plurality of program sections includes a track number
information and wherein said step of reproducing a first
program section comprises the step of reproducing a first
track number information and wherein said step of reproducing
a second program section comprises the step of reproducing a
second track number information.

48. An apparatus for reproducing one of a plurality of

versions of a program recorded on an information carrier,

said plurality of versions comprising a plurality of program



versi ons of a programrecorded on an information carrier, ghilaplabatity
of versions conprising a plurality of program sections, each said section
including at | east one intra- coded franme and at | east one inter-coded
frame, said nethod conprising the steps of: reproducing fromsaid
information carrier a version information corresponding to said one of a
plurality of versions and an address information corresponding to said
version information, said address information including for each said
section at |east one entry point i ndi c#tive of the position on said

carrier of .ap.iffda-coded Lyane.of; 21 6 SGELLON,: and, sal dryengion
ud or 17n |n3

i nformation inc ing I nfornation ( sal d program sections via
sai d entry BRLAt Seidne f U S@kA YELSE ONShe angLePEQGUET NG oM sai 4

information carrier a program section according to said address
i nf or mat i ogpp&fatudhechpthothgpccording to claim56 wherein said step of
repr oduci ng conprises the step of reproducing at least a portion of a
tabl e of contentgahsf @opBtrepRodidlingTheraet adi ancareiangot Ocelkaidn 54 furt her
conprising the step of reproducing fromsaid information carrier a
plurality dfirptogragrsecteanonaciatd ingliudesaiad pladdiéss bif oremaionn.
information and a plurality of address information, said
address information including at least one entry point
indicative of the position on said carrier of an intra-coded
frame of a second program section;
means for detecting in said first program section a
version information <corresponding to said one of said
plurality of versions, said version information including
information for linking said first program section to said
second program section via said entry point; and
means for reproducing from said information carrier a
second program section according to said entry point.
49. The apparatus according to <¢laim 48 further
comprising:
means for detecting in said second program section a
second wversion information corresponding to sald one of said
plurality of versions and a second address information
corresponding to said second version information; and
means for reproducing from said information carrier a

third program section according to said second address

information.
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50. The apparatus accerding to claim 48 further
comprising means for receiving from a user a selection
indicating said one of said plurality of versions.

51. The apparatus according to claim 48 wherein said
version information comprises a rating information.

52. The apparatus according to claim 48 further
comprising means for displaying to a user said first program
section and said second program section without a perceptible
interruption in display.

53. The apparatus according to c¢laim 48 wherein said
means for detecting comprises means for detecting an entry
point.

54. The apparatus according to claim 48 wherein each
of saidwplurality of program sections includes a time code
information and wherein said means for reproducing a first
program section comprises means for reproducing a first time
code Iinformation and wherein said means for reproducing a
second program section comprises means for reproducing a
second time code information.

55. The apparatus according to claim 48 wherein each
of saild plurality of program sections includes a track number
information and wherein said means for reproducing a first
program section comprises means for reproducing a first track
number information and wherein said means for reproducing a
second program section comprises means for reproducing a

second track number information.
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56. A method for reproducing o¢ne of a plurality of
versions of a program recorded on an Iinformation carrier,
said plurality of versions comprising a plurality of program
sections, each said section including at least one intra-
coded frame and at least one inter—-coded frame, said method
comprising the steps of:

reproducing from sald information carrier a version
information corresponding to said one of a plurality of
versions and an address information corresponding to said
version information, said address information including for
each saild section at least one entry point indicative of the
position on said carrier of an intra-coded frame of said
section, and said version information including information
for linking said program sections wvia said entry points to
form said versions; and

reproducing from said information carrier a program
section according to said address information.

57. The method according to c¢laim 56 wherein said step
of reproducing comprises the step of reproducing at least a
portion of a table of contents information.

58, The method according to claim 57 further
comprising the step of reproducing from said information
carrier a plurality of program sections according to said

address information.



