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The invention relates to an information carrier on

whi ch an information signal is recorded, the signal representing picture
i nformation intended to be displayed on a picture screen, the picture

i nformati on conprising video informati on of at |east a single video

program and control I nformation for &isplaying various versions of the
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DESCRIPTION

INFORMATION CARRIER, DEVICE FOR READING
AND DEVICE FOR PROVIDING THE INFORMATION CARRIER

AND METHOD OF TRANSMITTING PICTURE INFORMATION

TECHNICAL FIELD

The invention 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 displaying various versions of the video
program.

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



program

a device for providing the information carrier.

The invention further relates to a device for reading and
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i nformation carrier. Such an i nformation carrier, reading device and

transmtting nethod
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I nformation carrier, such as, for exanple, a video t ape,

information carrier can be read on a standard pl ayback system When

pl ayed back on
PCT/ JP96/ 02188
vi deo program

the known WO 97/ 06531 4

' . 2 system the
B 35S0, RE Jlfd%%fggﬁgg%@%&tdl\é%' ¥e reprodtdl® SALAIRAG LS

of the video program are no

while certain parts of the video program are not displayed.
For this purpose, the videc signal repeatedly contains
classification codes, for example, via digital codes stored
on an invisible video 1line. The recovered classification
code is 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 1is continued until again a permitted
classification code is detected in the video signal. These
interruptiﬁns 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 specifically 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,

The i nvention al so

are disclosed in published U S. Patent No. 4,930, 158.
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classification selected by the user and, in dependence on the result,
the replay is interrupted or the output signal is blocked until a
permtted classification code 1is detected. This my avoid, for
exanpl e, children view ng pornographic or violent scenes.

BACKGROUND ART A problemw th the known information carrier is
t hat the picture reproduction is inBerrupted during selective

replay when classified parts of the video signal occur. Such
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code is detected in the video signal. These i nterruptions cause t he
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disks, semiconductor memory, and the like.

In the production of video works, e.g. motion pictures,
television programs, etc., it is commonplace for different
versions of a particular work to be created. Although
sharing certain video 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 may be made from a number of different photographed
versions of a particular scene. Such versions may be created
to satisfy management concerns or to reflect 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 devices.

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-



met hod of recording tinme-division nultiplexed conpressed audi o and

video data on a data recording nedium a nethod of r epr oduci ng such
data, an supewesssis for recordi ng such data, WO 97/ 0651r/Jp96/02188
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apparatus for reproduci ng such data. A data recording medi um may t ake
a nunber of different formns, including magnetic tapes or disks,
magnet o-opti cal disks, optical di sks, sem conductor nenory, and the
i ke. In the production of video works, e.g. notion pictures,
tel evision prograns, etc., it is commonpl age for different ver si ons
of a particular work to be created. Al t hough sharing certain video

e e Py SRRl AR AKur R0 comuSh bR B0 2 i e
segments. FOL48%3BR. @ ana so forth may also be produced in connection
with a particular work.

Particularly relevant to the present invention is the
international practice of rating video works according to the
confent of the work, e.g. certain material is determined to
be unsuitable 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 guardiah; and NC-17 - No
children under the age of 17 admitted. In accordance with
this system access to certain video works, whether displayed
in a theater or available for purchase or rental on a

prerecorded video media, has been restricted for certain

categories of consumers. Inherent in this system has been



certain scenes of a notion picture may be cut entirely or a

sel ection rraé g ][rade froma nunber of different phot ographle(gr/m%mn%
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sati sfy managenent concerns or to reflect political policy or

cul tural standards. Mul tiple versions of a work may created, each
work having a different | ength and each being adapted particularly
for display in a theater, for transm ssi on Vi a tel evi si on

br oadcast, or for recordi ng/ reproduction by donestic
consuner recor di ng/ r epr oduci ng devi ces. Further, the
version of a work initially released to a mar ket may be | ater
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author's intention. For exanple, a director may re-edit a work
to produce apposed todrptir®reamranenddPerdA®ndhich differs fromthe
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connection with video works available on prerecorded media
may be increased by implementing a rating monitoring system
in the device for reproducing the video work. The video work
is coded with an indication of its rating, e.g. 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, a "“Parental
Rating" function is available. Where a scene of a program
deserves a particular rating, a rating identification code
is placed before the beginning of the program. In "rating”
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 above-described system, viewer

compliance with video program rating may be achieved on a
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vi deo works are designated for view ng by only adul t audi ence while
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established rating, the rated scene may not be reproduced and
"noise" or another video image or scene may be displayed.
Normal reproduction of the original video program is resumed
once the rated scene comes to a close,

Such a system has the disadvantage that the continuity
of the display of the program is interrupted. 1If 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
program 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. 1In certain implementations, such
a system 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 one reproduction operation, only unrestricted
portions of a video work are reproduced. In another
reproduction operation, restricted pertions of a video work
are reproduced. The reference does not describe the

utilization of rating identification codes in connection with
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connection with video works avail abl e on prerecorded nedi a may be
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in the device for

reproduci ng the video work. The video work is coded with an indication
of its rating, e.g. a flag '

DISCLOSURE OF INVENTION

It is an object of the invention, for example, to
provide means for transmitting video information by which a
video program can be reproduced selectively substantially
without interruptions.

According to a first aspect of the invention, an
information carrier of a type defined in the opening
paragraph is 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 being indicative of sections
to be reproduced consecutively. The information carrier
according to the invention is advantageous, 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 continuocus reproduction of a selective version
of the video program is possible. In addition, the sections
may be selected differently for each version, so that various
versions are formed from the same video program.

It is a further object of the invention to provide

means for transmitting picture information, so that a basic



i ndicating adult entertainment is witten to the prerecorded medi a, and

this ¢oding is detected by the reproduction system Wen it is
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reproduction of the video work is pr ohi bi t ed. In a European
digital telecasting system a "Parental Rating"” function is avail able.
Where a scene of a program deserves a particular rating, a rating

i dentification code is 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, t he

recei ver detects the rating i dentificafion code at the start of the

vi deo program and di sconti nues reproduction of t ram,f its rating
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be achieved on a .. . . . : .
information carrier according to the invention is therefore
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 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 1is
furthermore advantageous 1in 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 playback
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code is inconsistent with a previously established rating, the rated
scene may not be reproduced and "noi se" or another video inmage or scene
may be di spl ayed. Nor mal reproduction of the original video programis
resuned once the rated scene cones to a cl ose. Such a system has
t he di sadvantage that the continuity of the display of the programis
interrupted. If the length of the raled scene is not known to the

vi ewer, the "noise" or other tenporary image is necessarily viewed until
di spl ay devipe oAN GieREFh Ry the AestEaieg. in Weifagtest Rlge
programis reproduced from a prerecaqrded nediu a speci al r eprgducti on
operation, “§¢h2hsehiyIFeSpden Rahr M m °1beexag‘]pi1ﬁi't‘$§?eﬂe%‘§/ } of

reproductlog'%?g§ggcgp JL{%?‘?Q}'%H 8£t££§ﬁ disc can jump forthwith to

the address of the next section.

A further embodiment of the information carrier
according to the invention is characterized in that the path
information comprises playtime information. This 1is
advantageous in that the user can be shown the exact playtime
of a version after the selection. During selective playback,
this exact playtime will differ from the original playtime.

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 numbergd 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 1is
advantageous in that the path information of any desired

version can be recovered in a simple manner.



rating identification code. In certain inplenentations, such a system

may suffer the di sadvantage of reproducing for viewi ng the rated scene.
Japanese mpadentesappl i cation Hei - 6-335602 describes two t echnpogree sl or
reproducing a video work froma prerecorded medium I n one reproduction
operation, only unrestricted portions of a video work are

T eproduced. In anot her reproduction operation, restricted portions of
a video work are reproduced. The reference does not describe the
utilization of rating identification codes in connection with WO
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scenes of a video work.

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
the video program and when the picture display is started
from an entry point.

A further embodiment of the information carrier
according to the invention is 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. This is advantageous in that, 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 near 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.



DI SCLOSURE OF | NVENTI ON It is an object of the invention, for

exanpl e, t vide neans for transmtting video inform})j ich a
vi deo prog\g’gr%@g%?be reproduced sel ectively substantially I’tg\n&fﬁy)o&

i nterruptions. According to a first aspect of the invention, an
information carrier of a type defined in the opening par agraph is
characterized in that the control information conprises path information
i ndi cative of one or nore versions of video information sections to be
reproduced in a |inked fashion, the path information being indicative of
sections to be reproduced consecutiély. The information carrier
according to the invention is advantageous, for exanple, in that the
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section can be sought ragi dly once  the end of a section has been
reached.  AScerAdng| e thg invenpjomahei ahraspdeAtizRdods FRAF otiRtRDM of a
selective version . of the video gro ramis possible. In addi{jion, the
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information of videc 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 to 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.

According to a second aspect of the invention, a device
for reading an information carrier of a type defined in the
opening paragraph, 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, is 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



versions are formed fromthe sanme video program It is a further
obj ect of the invention to provide means for transmtting picture

i nf or nat Wan97/6683% hat a basi c WD 97/ 06531 PCT/JP96/02188

PCT/ JP96/ 02188 8 version of the

vi deo program can be reproduced on a device not arranged for selective
pl ayback. An enbodi nent of the I nformation carrier according to the
invention is therefore characterized in that the video information of a
vi deo programis subdivided into two portions, the first portion
conprising the video information of ajbasic version and the second
portion conprising additional video information, and a version
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addi tional video 1 nformation does hot orm part” of the non-selective
basic versiofpdfsd B8 ¥h€€Path information. This is advantageous, for

example, in that selective versions of a video program, built
up from consecutive sections in aﬁ order denoted by the path
information, are displayed substantially or completely
without interruptions.

An embodiment of the device according to the invention
is characterized in that the path informatipn comprises
playtime information and the device comprises means for
displaying the playtime in response to the path information.
This is advantageous in that a user is shown the real
playtime of the selected version.

A further embodiment of the device according to the
invention is characterized in that path information for
displaying each version is recorded in a locatable area of
the information carrier and in that the second means are
adapted for locating the area. This is advantageous in that
any possible version is known 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.

A further embodiment of the device is characterized in

that path information is recorded on the information carrier



program The inclusion of a section of the additional video I nformation

in a versk&nnﬁ%gﬁtes a selective version of the Vi deo prach/avs/origer eas
t he basi c version can al so be played back on a player that is not

arranged for reproducing sections that are interlinked along a
path.  This is furthernore advantageous in that, for exanple, a nore
aggressive scene may be substituted for another scene w thout di st ur bi ng
the story of the video program Alternatively, a |l onger version of the
vi deo program may be fornmed, such as, for exanple, a director's cut.

A further enbodi ment of the |nfornat|oﬁ carrier according to the

invention is characterized in that the sections are gre sabl and in

that the paphefrnfter RREFEnPOInEBMpIPLLs PLAYPRE LS PRFSIOt%c ﬁd% be
di spl ayed consecutive
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and in that the second means are adapted for recovering the
path information near to entry points. This is advantageous
in that, after a jump to another item of the video program,
the path ihformation relative to that item is available
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 information to be displayed
beforehand, and in that the control means are adaptéd for
displaying the picture information in reverse direction in
response to said addresses. This is advantageous in that a
selective version of the video program can also be displayed
in reverse direction substantially without interruptions.

A further embodiment of the device is 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 path, and in that the device
comprises means for displaying the playtime in response to
the time code information. This is advantageous in that the
user can be shown a continuously running time indication from

the beginning of the playing of the version.



9 device can search for the destination in the fastest possible way
after a section has ended, for exanple, the read head of a pl ayback

devi ce fayo@fvoematical disc can junp forthwith to t he adecaspopbrikie next
secti on. A further enbodi ment of the information carrier

according to the invention is characterized in that the path i nformation
conprises playtine information. This 1is advant ageous i n that

t he user can be shown the exact playtine of a version after the

sel ection. During selective playback, this exact playtine wll differ
fromthe original playtine. A.further enbodi ment of the information
carrier according to the invention“i's characterized in that the path
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picture information and means for recording the information
signal on the information carrier, is characterized in that
the control information comprises path information indicative
of one or more versions of video information sections to be
shown in 1linked fashion, the path information being
indicative of sections to be displayed consecutively, and in
that the device comprises means for generating the path
information and means for adding the path information to the
picture information.

According to a fourth aspect of the invention, 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 video
information of_ at least one video program and control
information for displaying various versions of the video
program, is characterized in that the control infermation
comprises path information indicative of one or more versions
of video information sections to be shown in a linked
fashion, the path information being indicayive of sections
to be displayed consecutively. This is advantageous in that

a plurality of versions of a video program can be transmitted



can be used for each version. A further enbodi nent of the

i nformation c according to the invention is charac t hat
pat h i ¥ %ﬁ:’gn for displaying each version is recordedI’(‘?-F/“nzg%ﬁn{8'g

information carrier area that can be | ocated. This is advant ageous
in that the path information of any desired version can be recovered in
a si nple manner. WO 97/ 06531
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enbodi ment of the information carrier according to the invention is
characterized in that the path infornetion is recorded on the information

carrier near to entry points, while playback is possible fromthe entry
poi nt's wit hotta tihéormatigh sransiris Whildeutke inticesFarY ofFarFmigsion sand
advant ageous in that relevant path information is

storage capacity remains restricted.

A still further object of the present invention is to
provide apparatus for recording on an information carrier
different versions of a video work, each version including
one or more portions of the work.

Yet another object of the present invention is to
provide apparatus that allows a user to select among plural
recorded versions of a work a version for reproduction that
is consistent with the user’s preferences.

Another object of the present invention is to provide
apparatus for reproducing different versions of a work
according the rating assigned to the work.

According to a fifth aspect of the present invention,

- a method for displaying one of a plurality of versions of a
program recorded on an information carrier is provided. The
method includes the steps of: displaying to a user rating
information regarding at least two of the versions of the
program; receiving from the user a selection of one of the
versions; reproducing from the information carrier the
selected version for display to the user.

According to a sixth aspect of the present invention,
a method for recording a plurality of versions of a program

on an information carrier, where each version may include a

number of program sections, is provided. The method includes



avail able forthwith when a junp is nmade to an entry point

invention is characterized in that the information carrier

I n t he video
program and when the picture display is started froman entry point.
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i s subdivided

into addressable sectors and in that the path information near to an
entry point conpri ses address information relative to the respective

entry point. This is advantageous in that, when a junp is made, the junp
di stance for controlling the reading system is known froman entry point.
A further enbodi ment of the informti carrier according to the

I nvention is characterized in that the video programis subdivided into
tracks and t_the_.path | nf rnatlon nea n, en oi nt
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track in next

track can for

%e%e%%%&» h¥EsYEE £, Jﬂye%d'lﬁgag}{a%agsgys ihPo b2 1 én
nmped to during pla

to each of the encoded program sectlons, appending a version
information to each of the encoded program sections; and
recording the encoded program sections, including the address
information and the version information, on the information
carrier,

According to a seventh aspect of the invention, a
method for reproducing one of a plurality of versions of a
program recorded on an information carrier, where the
versions include a plurality of program sections, is
provided. The method includes the steps of: reproducing from
the information carrier a first program section that includes
a plurality of version information and a plurality of address
information; detecting in the first program section a version
information corresponding to the one version and an address
information corresponding to the version information; and
reproducing frqm the information carrier a second program
section according to the address information.

According to an eighth aspect of the invention, a
method for reproducing one of a plurality of versions of a
program recorded on an information carrier, where the
versions 1include a plurality of program sections, is
provided. The method includes the steps of: reproducing from

the information carrier a version information corresponding
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11 r.tjher enbodi nent of the information carrier lng to
t he inveﬁv?g&&%%lcharacterized in that the path inforné??éﬁﬁﬁgé?éto an

entry point conprises address i nformati on of video information to be

di spl ayed bef or ehand. This is advantageous in that during reverse

pl ayback a previ ous section or track can sinply be found back. A
further enbodi ment of the information carrier according to the invention
is characterized in that the path informati on near to an entry point
conprises time code - information i idi cative of the playtinme fromthe

begi nni ng of the respective version. This is advantageous _in that a
conti nuousty ¥amenggverHECH fdidc &0 8AIFes ViR eIfat ¥4 ForR8sSPondiBgt of a

specific version that is played back. According tqQ a second aspect
of the inv&fti bR a" F&/i°Ce 1Xf?EW5Y¥ﬁﬂdin@n§n W?ﬁ?ﬂqﬂﬁﬁ'%n gﬁPWith%f a type

defined Ini%Qgrmation carrier a program section according to the

address information.

Apparatuses corresponding to each of the fifth, sixth
and seventh aspects of the invention are also an aspect of
the present invention.

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
illustrated embodiments when read in conjunction with the

accompanying drawings.
BRIEF DESCRIPTION OF DRAWINGS

In the drawings:

Fig. 1 shows a system for picture information
transmission,

Fig. 2 shows an information carrier,

Fig. 3 shows a video program and several paths of
sections,

Fig. 4 shows a video program and additional video

information as well as a path,



openi ng paragraph, the device conprising first neans for recovering the

picture information and control neans for sel ectively reproducing the

vi deo pr Q@ aigssy r esponse to the control information, ip%ﬁmE/gﬁtsﬁ’” zed
in that the control i nformati on conprises path information indicative of
one or nore 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 devi ce conprises second
means for recovering the path information and in that the control neans
are adapted for WO 97/ 06531 18

PCT/ JP96/ 02188 12 consecutively

reproduci ng the_vi deqQ program sections in response to the path
information. Thi&€is®a SigBoPeT Y ot 3eHif5I%  PTIERAMt Wikh e PRthe

versions Ogn?b¥$£%¥%énﬁ¥¥?aq5 ggkL; points,

Fig. 6 shows a path_descriptor,

Fig. 68A 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 éhows a data format according to ISO 8660,

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. 15B shows a PES packet,

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

Fig. 17 shows a multiplexed bitstream,



up fromconsecutive sections in an order denoted by the path i nformation,
are di spl ayed substantially or conpletely W t hout interruptions.

An enbodi WOH7/08%31t he devi ce according to the invention i RCTHFRPAE488r i zed
in that the path information conprises pl aytime i nformation and the

devi ce conprises neans for di splaying the playtine in response to the
path information. This i s advantageous in that a user is shown the real
pl ayti me of the sel ected version. A further enbodi ment of the

devi ce according to the invention is characterized in that path
information for di spl ayi ng each veridon is recorded in a | ocatable area
of the information carrier and in that the second neans are adapt ed
for locating theigr.cal8 Tshowd Sa asluanipheves bhtshatam thay poasdubke version
is known and can be stored in a nenory after the area has been | ocated
and the patentm¥f @eantson has been recovered. As & result, the device can
tinely read the video information necessary for a specific version. It
is al so possililge €8 Skpps dd rdxts ywacwradifgedierviicéepart of a versi on.

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 plural data
sequences,

Figs. 26A, 26B and 28C show a reproduction operation,
and

Figs. 27A, 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 picture information
transmission via an information carrier 1. The picture
information is tfansmitted via an information signal.

Picture information contains not only video information, but



A further enbodi ment of the device is characterized in that path

information is recorded on the information carrier WO 97/ 06531

PCT/ JP96/WODB386531 13 N eRGT/IPG6/BRNBB y

poi nts, while playback is possible fromthe entry points w thout the use
of previous picture information, and in that the second neans are
adapted for recovering the path information near to entry points. This

I s advant ageous in that, after a junp to another item of the video

pr ogram the path information relative to that itemis avail able
forthwith. Consequently, a |large nenoryoin the playing device for
retaining all the path information has becone r edundant . A

further enbpdidregtyof nkBemgerd £ eré Ba €l 86t €hE Z8dcklre shiBAt akhe sRat h
i nformati on near to an entry point conprises
example, sound, subtitles and control information. An amount
of video information that is intended to be displayed as a
whole is called a video program. The device 2 for providing
the information carrier codes picture information 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 device 3 reads the information carrier 1 .and
demodulates and decodes the information signal and reproduces
the picture information for the user_on output 3. 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
accordiﬁg to the PAL or NTSC standard, or a digitally éoded
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



address information of video information to be displayed bef or ehand, and

in that the control neans are adapted for di splaying th '
i nf or mat iR 97M5Fdverse direction in response to said adg(r:g)érggei&ﬁ?hi S

advant ageous in that a sel ective version of the video program can al so
be di spl ayed in reverse direction substantially w thout interruptions.
A further enbodi nent of the device is characterized in that the path

i nformati on near to an entry point conprises time code information
indi cative of the playtime fromthe begi nni ng of the respective path,
and in that the device conprises rdlans for displaying the playtine in
response to the tinme code information. This is advantageous in that the
user can baozheental contvemtdosl yoramkingg sdqte asisndfeat$oaleomin the he
begi nning of the playing of the version. WO 97/ 06531
PCT/ JP96/ OXI®&n Teletext system. In the case of a fully digital
picture signal, such as MPEG-2, a separate data stream of
user data may be co-transmitted by multiplexing, for example,
by subdividing the digital stream into packets of, for
example, 2048 bytes and providing these packets with a header
that denotes the type of information. With respect to MPEG-
2, the coding of picture information is described in the
international ITU/ISO 13818-2 standard, and the ITU/ISO
13818-1 standard (proposed in ISO/IEC JTC1/SC29/WGl1,
November 13, 1994) 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 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 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 is recorded in a
helical or concentric track 21. The picture information and

the information signal are described with reference to Fig.

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



14 According to a third aspect of the invention, a device for
providing an information carrier of a type defined in the openi ng

par agr aphwd ¢moes®Ivi ce conpri sing neans for coding the  picear/grdsnbmsnati on
and neans for recording the information signal on the information
carrier, is characterized in that the control information conprises path
I nformation indicative of one or nore versions of video information
sections to be shown in linked fashion, the path information being

i ndicative of sections to be displayed consecutively, and in that the
device conprises means for generating ghie path I nformati on and neans for
adding the path information to the pi cture information. Accor di ng

to a fourt hinast%%céiegI? t, Bg?ﬁgpéé ocg‘l' ggt‘i@&i‘oéjisc sg'fs tg&gnsg@, tﬁdMuEECt ure

i nformation inten or _ i spl'ayed on a picture screen via an
information, carfier gy o-g¥H7al7@3-5nf ol ival ol gRalsyhaRKGEERt 1RGP Cture

I nformation Is recorded, this picture information conprising video

i nformati onyfredlsab@asSie MM sVRHCO PHOANIBARL SONE 4Ot ier may contain
a Table Of Contents 24 (TOC) in which a reference to the
information of one or more video programs is included. The
TOC 24 is located at a fixed position on the information
carrier. The information <carrier may also have an
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 Tables may be located via a reference address at
a fixed position at the beginning of the area intended for
the information 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 video program can be
played 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 35 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 paph 31, the video information is shown in



i nformati on for displaying various versions of the video program is

characterized in that the control information conprises path information
i ndi cati vav@P7/858! or nore versions of video informati &I Ehs to
be shown in a linked fashion, the path information being indicative of
sections to be displayed consecutively. This is advantageous in that

a plurality of versions of a video programcan be transmtted WO

97/ 06531 PCT/ JP96/ 02188 vi a
information transfer while the necessary transni ssion and st orage
capacity remains restricted. A2&till further object of the present
invention is to provi de apparatus for recording on an information
carrier dhéf erdrt itewss ansoatieda. viRley ingr k, sebettadeveirsnonnegl adé ng

one or nore portions of the work.
a path 32 is shown diagrammatically by line sections 35 to

be displayed and jumps with interrupted line sections 36.
For a first version, the total video program 1is
subdivided into sections B, C and E, section B being the
beginning, C being a short middle section and section E being
the end. The path information denotes the linking
information from B to C and from C to E as is indicated by
the interrupted line sections 36. Once a section B has been
played back, the reading of the information carrier is
continued at the beginning of the next section C, while the
intermediate area is covered by a jump. In consequence, a
first version of the video program B-C-E arises in which
certain 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
version. The péth 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 ahd from D to E, as well as
the information that E is the last section. Thus, in this
manner the path informdtion provides after section B an
option to split, which option depends on the version

selected.



Yet anot her object of the present invention is to provi de apparatus that
allows a user to select anong plural recorded versions of a work a

version fo oducti on that is consistent with the usgkr fe@r ences.
Anot her 5%#3@&8%# the present invention is to provide a%%gﬁgﬁﬁgw?or

reproduci ng different versions of a work according the rating assigned
to the work. According to a fifth aspect of the present invention

a nmethod for displaying one of a plurality of versions of a pr ogram
recorded on an information carrier is provided. The met hod i ncl udes the
steps of: displaying to a user rating I nformati on regarding at |east two
of the versions of the pr ogr am regéiving fromthe user a selection of
one of the versions; reproducing fromthe information carrier the

sel ect ed ver si oinf gnodings] gybod ippatyusdr .the informeddonyiSAFTi§Ta i xt h

aspect of the present invention, a nethod for recording a plurality of
versi ons ofeaehor 83thm 1S JdRddR2tR% or kAT 0RCEAPPERF, Yhe® ea%g \L/{"ehresi o% may

include a resgggtg%\\r/e O\];e sri% r%rtn %ﬁgtllg)gesé ;Lrsoé)rra(x)nv,i %%%h IQeingQ{ieg,ncl udes

for example, by another version 33 for which the video
program is subdivided into the sections F, G, H and I. The
route along the particular path is indicated as F, H, G and
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 video 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 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 also be played back on a
simple device that lacks the means for recovering the path

information. Sections K and L are indicated in the original
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encodi ng the program sections to prod ded
progran1§écé|ons appendi ng an address information to eaCAﬂWpﬁ?ﬁ@

encoded program sections; appending a version i nformati on to each of the
encoded program sections; and recordi ng the encoded program secti ons,
I ncl udi ng the address I nformati on and the version information, on the
i nformati on carrier. According to a seventh aspect of the
i nvention, a met hod for reproducing one of a plurality of versions of a
program recorded on an information ca#¥ier, where the versions include a
plurality of program sections, is provi ded. The net hod includes the
steps of ! viggooduegram f ramdh thet iec b ivinsr ¥aendnY care i igvd xatiedstinptbgr am
section that includes a plurality of version information and a plurality
of addressadditional video information 40. A selective version of the

video program is indicated by part 41, formed by the sequence

of sections X, X, L and Y. Such a path'thus includes at

least one section of the additional video information. This

develops an alternative version of the video program, for

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 ideoclogies.

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”. In the

case of a disc a brief jump in radial direction to the

initial address of the next section 1is 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.



i nformation; detecting in the first programsection a version

I nformati on corresponding to the one version and an address I nformati on
correspoisth Bodssy t he version information; and reproduci pgr/f ‘gngége
information carrier a second program section according to the address

I nformati on. According to an eighth aspect of the invention, a

nmet hod for reproducing one of a plurality of versions of a program
recorded on an information carrier, where the versions include a
plurality of program sections, is provided. The nethod includes the
steps of: reproducing from the information carrier a version information
correspondi ng WO 97/ 06531 .

PCT/ JP96/ 02188 17 to the one version
and an addrds$§erhier natiierecder Brpiratiefy that ose¢ hions & #indnD rakobemt i on;

and reproduci n from the o i
P linked. Selection parameters such as a classification code

may be assigned to each section and stored in the Table in
addition to the initial and final addresses. A selection of
a next section from the available linkable sections may then
be derived from the selection parameters. Another embodiment
of the linking information is a Table for each path with
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
included for a given fixed number of paths. In the latter
case the Tables have a number of sections equal to 0 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. In 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



i nformation carrier a program section according to the addr ess

I nformati on. Appar atuses corresponding to each of the fifth, sixth
and sevenﬁﬁ)ggﬁﬁéks of the invention are also an aspect of PCTQ%@NBP@sent

i nventi on. These and ot her aspects of the invention will be

apparent fromand elucidated with reference to the enbodi nents descri bed
hereinafter. Other objects, features and advant ages according to the
present invention will becone apparent fromthe follow ng detailed
description of illustrated enbodi ments when read in conjunction with the
acconpanyi ng draw ngs.. 27 BRI EF DESCRI PTI ON OF DRAW NGS

In the draw ngs: Fig. 1 shows a systemfor picture information

transm ssi othe addressefi2R of shewsespedtifver setiwrs odr ther jnformationFig. 3

shows a video program and several paths of
carrier, but in another embodiment indicators for the
sections are smaller segments, 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
segments is recorded. This Table then contains, for example,
always a segment number and the initial and final addresses
of the segment.

From that which precedes it appears that the playtime
of the selective versions of the video program may have a
playtime that differs from the original video program. 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 is attractive to store path

information in a file. Via the Directory Tables the

information relating to a path may be located and read



sections, Fig. 4 shows a video program and additional video
i nformation as well as a path, WO 97/ 06531 .
PCT/ JPO6WO2188531 18 PCT/JH96@2188 Shows

a part of a video programw th path
Fig. 6 shows a path_descriptor

i nformati on near to entry points,
Fig. 6A shows a pathdescriptor

Fig.

synt ax, Fig. 6B shows a pat hdescriptor, Fig. 6C shows a
ti mecodedescriptor (), Fig. 7 shows a TOC structure,
shows a device for reading an information carrier,

28

rapidly.:- After the information carrier is inserted into a
player, the path information is available forthwith. On
other information carriers and playback equipment the path
information may be recorded in an area that is easy to
locate, such as, for example, at the beginning of a tape.
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 player. After a jump, 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 video information 1is

recorded.

Fig. 5 shows a part of a video program, 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

8



Fig. 9 shows a device for providing information carriers

Fig. 10 shows a data format for recording information o] i ryation
carrier, WO970653kiqg 11 shows a data format according to n’é%r’]‘g’g@éﬁsga

Fig. 12 shows a disc table of contents, Fig. 12A shows a disctracks
ar ea, Fig. 13 shows a programtable of contents, Fig. 13A
shows a prograntracks, Fig. 13B shows a path_table, Fig. 14
shows the formation of different versions of a pr ogr am Fig. 15A
shows a program stream Fig. 15B shows a PES packet, Fi gs.
16A, 16B, 16C and 16D show a PES packegg Fig. 17 shows a

mul tipl exed bitstream WO 97/ 06531

PCT/ JP96/ 02%88ped. A path for a selective version is referenced 34.
The video signal is coded digitally then,/ such as MPEG-2.
For this coding, always a number of video frames are coded
dependently by forward or backward computation (P-frame), or
bidirectionally (B-frames) in the case of an independently
coded frame (I-frame). Playback may 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-frame
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 beginniﬁg of
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 points 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 point. Further
description of entry points is available in Japanese patent

application Hei-4-277856.



19 Fig. 18 shows a nmultiplexed bitstreamthat includes entry

poi nts, Fig. 19 shows a data recordi ng device, Fig. 20 shows
a multipl g it, Fig. 21 shows a data reproduci '

Fi gs. 22A§§“§Q§ show a PSM packet, Fig. 23A shows@gT?%g%ﬁﬁgzd
access unit, Fig. 23B shows an unconpl eted access unit, Fi gs.
24A and 24B show different arrangenents of video dat a, Fig. 25
shows a bitstreamincluding plural data sequences, Figs. 26A, 26B
and 26C show a reproduction operation, and Figs. 27A, 27B and 27C
show entry points in plural section%

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
marked as control information, for example, as Program Stream
Map (PSM) packets in the manner customary for MPEG-2.
Reference be further made to the ISO 13818-1 standard
mentioned with reference to Fig. 1. ISO 13818-1 further
defines a program stream 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 to 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



BEST MODE FOR CARRYI NG OUT THE | NVENTI ON

El ements in the draw ng

Fi gures corresponding to el enents al ready described carry |ike rg erence
char act er WO 97/06531 g. 1 shows a systemfor picture infor (g 301021

transm ssion via an information carrier 1. The picture information is
transmtted via an information signal. Picture informati on contains not
only video information, but WO 97/ 06531

PCT/ JP96/ 02188 20 al so any
information related to the picture such as, for exanpl e, sound,
subtitles and control information. An &hount of video information that

Is intended to be displayed as a

whol e is called a video program The

device 2 foinfoonvdtdiony strddwe isdy nag i biwe cuideer ewdies prcsubgithé ornation

supplied

stream, but also, for example, the paths.- An actual time
code, tracks and sections are given for each path. Time
codes denote the period of time elapsed since the beginning
of the programme or track. Tracks denote a subdivision for
the user of a total program and track numbers are denoted T4,
T5, T6 and T7 in Fig. 5. In a path it is also possible for
a jump 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 descriptor_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 actual path respectively, are valid at a specific system
instant denoted by the Presentation Time Stamp PTS in a
manner customary in MPEG-2. The system time is also
contained in the video 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 unsuitable for denoting the elapsed playtime. A

track_number denotes the track number of the respective path.



thereto through input 4 and nodul ates the informati on signal with the

coded picture signal and subsequently records the nodul at ed i nfornmation
signal onwberneserd carrier 1. The readi ng devi ce 3 readeTirbes/02188

i nformation carrier 1 and denodul at es and decodes the information signa
and reproduces the picture information for the user on output 5. For
exanpl e, a magnetic tape or an optical disc such as a |aser di sc or
digital video disc may be used as an information carrier. The
information signal may also be transmtted to a user via a network from
an information carrier in a central qgtorage neans, such as a video
server, in which case the user's conmands are transferred to the video

server. The i, nf ormati on .si_gn i.S .at. | east represent ati.on of, .\t he

vi deo i nf or mat Sﬁ,resucc"ﬁ“pa%ﬁtgf gdrefle‘?éra?ﬁf’& °§n tgheal gﬁgéwg@ci%socrs’ip&r%()
according tg_the. PAL .or S d,,or I gital |

conpr essed Vi %ol%i%ﬁﬁaStgggngﬁﬁgpﬁ%'ﬁBEG—?h%rgﬁégcégsgpgge%%(%%g%?hation

signal s THEERRLODIG 3o S SEREALAON pAknbNGna GODLF Pled NERE RGN COded

by i nformation synbo _ ~ case of an analog video signal the
synmbol s may nQfneP; trabkafifbét Ldsédrdhendmd®ml Scelilidfdsed gn@daziduring

time codes and path time codes. Alternatively, areas for
track number, track time codes, and path time codes may be
defined in another area, such as a time_code_descriptor for
common 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, inclusive,
remaining 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.



WO 97/ 06531 PCT/JP96/02188
21 horizontal or vertical blanking, such as, for exanple,

Tel et ext WB9706631 | n the case of a fully digital  pi cturePCs"i/B’r?é@zwguch as
MPEG- 2, a separate data stream of user data may be co-transmtted by

mul tipl exi ng, for exanple, by subdividing the digital streaminto packets
of, for exanpl e, 2048 bytes and providing these packets with a header
that denotes the type of information. Wth respect to MPEG 2, the coding
of picture information is described in the international ITU SO 13818-2
standard, and the ITUISO 13818-1 staddard (proposed in |ISQOIEC

JTC1/ SC29/ W&11, Novenber 13, 1994) descri bes how el enentary streans of
coded video datraeas&ctbd tiupbexedpXidede torbef remdedhrddt aswhrebhenaiel y

representative of, for exanple, audio and subtitles to becone
an unsigned integer indicating the number of sectors between
the that sector in the particular path from the start
position of the current section. If px_sectors_from_start
has a zero value then that sector is the first sector 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
entry sector in the immediately previous section. If
pX_offset_previous_section equals 2zero, 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 that particular

path.



a programstream Information of a type not specified by MPEG 2 may be
I ncluded in "private packets" in an arbitrary format. MPEG 2 packets
with an adsdigsesial header of the prescribed fornmat are tpefyspdeaisagui shed

as "private stream 1", and without as "private stream 2". Fi g.

2 shows a disc-shaped optically readable i nformation carrier 1,
such as a CD or |aser disc. The I nformati on signal representing

pi cture information intended for being displayed on a picture screen is
recorded in a - helical or concentric track 21. The picture information
and the information signal are deggribed with reference to Fig. 1.
A description of recording and reading a CD nay be found, WO 97/ 06531

“princi plos of BHi EAFSAF s R eAREt By otihtry 1€ prefiradly!line
sector offset from 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 from the current sector of the particular path
to the entry sector of the start position of the current
track. If pX_ offset_start_track eguals 2zero, then the
current track is the first track of the particular path. If
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 0, 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() area 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



et al., |ISBN 0-85274-785-3. The track is subdivided into addr essabl e

sectors 22. The information carrier may contain a Tabl e 24
(TOO) in WOE¥W6RIreference to the information of one or %Fggg‘{/@gégs

programs is included. The TOC 24 is located at a fixed position on the

i nformation carrier. The information carrier may also have an
information structure in which the space available for I nformati on
storage is arranged in directory Tables for the storage of specific
information. An exanple of this is described in |1 SO 9660 standard, in
whi ch i nformation storage in files 323 is effected via directory
Tables.  These directory Tables may be | ocated via a reference address
at a fixegnpesigt.i cgB.at Blye dregiingi npeof time acéa ifnrerded fof thehe

i nformation storage. Fig. 3 shows a video program and sever al
section pat8sffereazcoathsgin ttachhentin\sestoon. the ¢xadtded apgedgran? is
shown di agrammatically by a bar 30. The vi deo program can be pl ayed
in the ori gbhatepmducsidmctfi werert stwherf Pethbedn e Bgcessed e whehout

interruptions along a basic path 31. For sel ective pl ayback he vi deo

programis gabbliddsgadritary) and displayed to the user conéﬁrgént wit%
data reproduction and display. An accurate time indication
is given for eachl particular path even though certain
sections of data may be common to different paths. In an
analogous manner, track numbers for each path may be included
in the path_descriptor() area in the PSM of the entry sector.
Alternatively, a time code may be assigned, preferably
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. In 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. 5 arrow

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



sections 35 for each version. The original version is shown by the basic
path 31, the total video program being consi dered a single section A
When pl aybacy/a6s3tef f ect ed al ong the basic path 31, the \HQRPISALIBBMALI ON
I's shown in WD 97/ 06531

PCT/ JP96/ 02188 23 the order it was
recorded. Playing a selected version al ong a path 32 is shown
diagrammatically by line sections 35 to be displayed and junps with
interrupted |ine sections 36. For a first version, the total video
programis subdi vided into sectionsgg, C and E, section B being the

begi nning, C-being a short m ddl e section and section E being the end.

The path LEfHMRhe0BRddeN0LRS sddt@onl 2Rk, NGor thdf V@I OMmldeomiB t0 C
and fromCto E as is indicated by the interrupted Iine sections 36.
Once a sectpRnNsk s _l¥e@m_start (Fig. 53 arrow 55) how many sectors

precede in the section. If the segment does not form part
of the respective path, this may be denoted by a given value,
for example, 0. 1In such case the path_descriptor for that
path could also be omitted, but no address of a 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 consecutive
section, the distance to this section 1is 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 another
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



pl ayed back, the reading of the information carrier is continued at the

begi nni ng next section C, while the i ntermedi at e ' overed
by a | unp»qgrqyog%rgsequence, a first version of the vi deopgﬁ@g?éﬁ@]} -C-E

arises in which certain parts of the original are skipped. For a
second versi on which has a | onger mddl e section, section Dis gi ven,
whi ch contains section C surrounded by video nmaterial. The second
version then consists of the sections B, D and E for which | ess video
material is skipped than for the first version. The path infornation for
the second path conpri ses t he begi i ngs and ends of the sections B, D
and E and the linking information fromB to D and fromD to E, as well
as t he iHfSdrRat i o3P tHEP £oi anethen 2ertsech indryeThud lli af téw sknow manner
the path informati on provides after section B an option to split, which

option depetitfs SReTALIREr fugftionge'dexdd. and "preyioys 06331 this
PCT/JP96/O%}88

urpose, or have a direct track number selection. In Fig.
5 the track numbers for the selected path 34 are referenced
T4, T5, T6 and T7. Furthermore, there should be observed
that the boundaries of a track generally do not coincide with
the section boundaries, since violent or other selective
scenes may occur anywhere in the program. In the given path
34 there is a jump to, for example, track T7 in section O,
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 jump address present in
pX_offset_next_track, so that a jump to the proper entry
point of the next track along the respective path is possible
in a simple manner from any point, denoted in Fig. 5 by arrow
59. For a previous jump, the address is given in
pX_offset_previous-track, in Fig. 5 arrows 37 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 desireq.
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



24 I n anot her enbodi nent of the information carrier 1, each path
I's indicated frombeginning to end of the respective version of the

vi deo progyagmesssch as i ndi cat ed, for exanpl e, by anothercvamsiooiss33 for
whi ch the video programis subdivided into the sections F, G H and I.
The route along the particular path is indicated as F, H G and | by
the linking information, so that section His thus shown prior to a
section G whereas in the recording order H cones after G However, the
i nking information nmay provide an entirely random path for which the
recordi ng order does not pose any rggtrictions. There may al so be
observed that the | ast section |, and thus the playback part, ends

earlier than uggetpr glqh vb%%ga?rgggapl?¥FJ¥gsEfgg dﬂ%cnfgath%hg pat h

i nformati on |na|ca es no furtiher Vi i on need

be reproducggrﬂgynnpwea#I@rgﬁem e.,xa he da.ssca%%lrb'c%n%qlaecorf@ra type

i ndi cation each section e, start section, m ddl section
or end sectiQBmple, a flag for each path. For example, with the same

video material, bad language may be replaced by more
acceptable language. In another path are then included the
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 audio or
subtitle stream may be present during the whole video
program. The separate audio 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 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. In another embodiment,
parallel video streams may be included in which a similar
arrangement of the descriptor with a flag for each path is
then possible.. This could be used, for example, for
including various camera angles with the same audio and
subtitles.

Fig. 7 diagrammatically 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



Fig. 4 shows a video program subdivided into two parts, that is, basic

vi deo i nfor i 30 and additional video I nformation T
additionéﬁmg?@gﬁﬂinfornation 40 is recorded in additioﬁg?%P%ﬂgﬁgrigina
vi deo program 30. The original version is indicated by the basic path
31 and section A This basic version can also be played back on a
sinple device that |acks the neans for recovering the path I nformati on.
Sections Kand L are indicated in the original WO 97/ 06531

PCT/ JP96/ 02188 25 video program and

the sections X and Y are indicated in3%he additional video information
40. A selective version of the video programis indicated by part 41,
formed by tabousedhenceizint s@hipofisbke X Comirnts alJechinglpgdel whus
i ncl udes at | east one section of the additional video information. This
Table 71 containing data about the classification. This
Table gives a number of classification or rating levels
customary in a specific country, in the language of that
country and links thereto a definition_number. For example,
0 .then denotes "no rating" and the number increases with the
rating level. D_TOC is also an indication of the number of
video programs on the 1information carrier and of the
references to the respective Program Tables Of Contents
(P_TOC) 72 indicated by lines 75. P_TOC 1includes, 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 country,
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
language 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 a specific



devel ops an alternative version of the video program for exanple, a
happy endi ng, or an extended version according to the director's personal

taste, a "Qig&sdesds S cut.” It is also possible to assenhkgmﬁ@@bhbgd
versions for specific countries, religions, habits or political
| deol ogi es. The linking informati on makes a direct junp possible

when the end of a section is displayed, so that a substantially
continuous picture display is obtained. Wen a tape is used as an
i nformation carrier, the begi nning of t he next section nmay be reached

with only a brief I nterruption of the V|deo program by "fast forward".

In the case of a disc a brief junp i n 4%di al dlrectlon to the initial
address of the next section is _possible. continuous dis gla S
realized if SRGLRBY bEF%%EF%?JH%ﬁB &tlle?fEPel%Pq%ﬁﬂﬁéﬁqﬁ FHsYPRREY 1

I nformati on displ ayed

t.nat tt f
t he next sectﬁ%ﬁfﬁ(§°ungéyd BPgﬁéﬁr ngnb c"tll athgarﬁ%éﬁpféﬁfggéﬁb% Pngnt
f the linki f ti | t
0 e linkingd ns@rprEBiefrono% Stfe v1§§9 %rogr\ﬁﬂ' G 1% cast %%ss lp%20§yp?9§guen

sections are ore or eachn section e first

exanpl e. rating levels and record them on the information carrier in
Table 73.

The described way of classifying the rating levels is
only an example. Another embodiment of a réting 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 video programs on an information
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 then start, for example,
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.



WD 97/ 06531 PCT/ JP96/ 02188

26 At section Bthere is indicated that sections C and
| i nked. SAYQ8¥W&5A! par aneters such as a classification code[}&q‘fr?ggﬁ%less

assigned to each section and stored in the Table in addition to the
initial and final addresses. A selection of a next section fromthe
avai l abl e i nkabl e sections may then be derived fromthe sel ection

par anmet ers. Anot her enbodi nent of the linking information is a Table for
each path with consecutive sections, in which sector addresses of the
first and | ast sectors of each sect4bn are stored. Also the total

nunmber of sections, i.e. the length of the Table, is stored, so that the

end of the respeghi ae emodiment sokruden.inFormeachn cavtien. prieyPafiothe

nunber of paths is recorded or a Table is
70 includes a Table stating for each available path a list
of initial and final addresses, a last entry point, a
playtime and a final system time of each track. It also
includes for each track a track number and a program number,
so that the assignment of the track number within each
program is completely free. The user can then jump directly
to a specific track of a specific program.

Another option is to include 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 possible 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.



i ncluded for a given fixed nunber of paths. In the latter case the

Tabl es have a nunber of sections equal to O for unused paths. | n another
enbodi MeRlg olddgsvi deo information  is segnented while a segidogiziss formed
by one or nore successive sections. A Table for a path then contains
addresses of all segnents which in the given order forma specific

ver si on. The segnents my thus be recorded consecutively, so 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 |inking I nformati on for consecutively

di spl ayi ng sections of video i nfor #&tion. This I i nking i nformati on may
directly indicate WO 97/ 06531

PCT/ JP96/ 02188 In another embodiment, the P_TOC 72 incjydes a Table of
track information. For each available path are included
initial and final addresses per track, a last entry point,
a playtime, an end-of-system-time and a track number, so that
the assignment of track numbers is again completely free.
The P_TOC 72 also includes the number of tracks per path for
each program. The track subdivision is —completely
independent of the track subdivision of further 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, 1included in the path
information as described with reference to Figs. 5 and 6.
In Fig. 6, track_number is the track number for the
respective path valid for the selected version of the
respecﬁive video program. Via this facility the user can be
simply shown a frack numbering in his version of the video
program. As denoted by arrows 57, 58 and 59, also jump
addresses to subsequent and previous 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



the addresses 22 of the respective sectors of the information I?:arrier,

but in a odi nent indicators for the sections are snaller
segnentstwég%%sggbt he video signal may be included consel&tT{*F&$ 2188 jts
st ead. In that case, a separate Table of indicators and addresses of
sections or segnents is recorded. This Table then contains, for exanple,
al ways a segnent nunber and the initial and final addresses of the
segnent . From that which precedes it appears that the playtine of
the sel ective versions of the video program may have a playtime that
differs fromthe original video prograd® For that matter, video material
I s ski pped or added. In an enbodi ment of the information carrier, the
playtime bankoimathentisledueut tandderipdt reifefreneat tonFigor 2 exargd e, t he
playtime is indicated for any possible path. It is also possible to _

i ncl ude t h&°pRasd i iensdr Esegniént mernpedl sexticomemodniatedt hrdt etedr pl ayti me
can be calculated by adding up these playtinmes for the respective
version. CPRFECHRbvi dEom rgﬁéerepégéi bi§na) gges ddienudferpBayvhere of the

version selected by the user fromthe information carrier and displaying
sare a monitoring signal 88 is generated indicative of the degree

of fill. The control means 84 displace and focus the
scanning means 80 for reading the desired sectors from the
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
Jjumps. The information signal from buffer 82 goes to a
decoder 83 for the reproduction of the video signal on output
86 and the audio signal on output 87. The information signal
also goes to means 85 for the recovery of the path
information. The means 835 receive through an input 89
information about the path to be selected. This may be
manually selected directly by the user on the basis of the
available versiéns, 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

information carrier. After a section has been read



to the user. In a disc-shaped information carrier as described with

reference to Fig. 2, it is attractive to store path information in a
file. Wweo7loéed1 Directory Tables the i nformation relpgy FdchHsg Path
may be | ocated and read WO 97/ 06531

PCT/ JP96/ 02188 28 rapidly. After the

I nformation carrier is inserted into a pl ayer, the path information is
avai lable forthwith. On other information carriers and pl ayback

equi pnent the path informati on may be recorded in an area that is easy to
| ocate, such as, for exanple, at the beginning of a tape. I n anot her
enbodi nent of the information carrier,“the path I nformation is recorded

next to the respective video i nfornmatiqn S‘Bread over the carrier, as is
descri bed Vﬁgﬂ*letely, the consecutive section will have to be known to

the means 85. The path information is indicﬁtive of sections
to be displayed consecutively, as described with reference
to Figs. 3 to 6. Jump instructions are derived therefrom and
passed on to the control means 84. Once the jump has been
completed, further picture information is read from the
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 jump, 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
be displayed. If so desired, it 1is 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



reference to Figs. 5 and 6. In consequence, the file need not constantly

be | ocat ad or, once read, be stored in a lar in the
pl ayer. %aog?&%?F a junp, the respective path infornat%%ﬁqggﬁ%ﬁgsread
forthwith fromthe information carrier. Alternatively, it 1is
possible to conbine these enbodinents in that the path information is
recorded nultiple times. A survey of path information is then avail abl e
in a central file whereas, besides, path information rmultiplexed with the

video information is recorded.

progr am

Fig. 5 shows a part of a video

in which the path informati#én is indicated near to a specific
point in the I nformation stream In this path information may be used
absol ut e addresses meensh&3j anp edaptedtfon, réndvegliag theelpdriyeémpunp
addresses with respect to said point. An advant age of the relative junp
addresses ipfermatidre ofethe infarmasierm ¢arrigirayse Hagt tHik@ Pd@Fddme of the
di stance to be WO 97/ 06531

PCT/ JP96/ 02f8g4he program or of the track is shown for the selected

path.

In an embodiment of the reading device, an information
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
stream and then recover the path information from this
control information. In the reverse mode, addresses of
segments preceding the actual section are wused for
determining the jump addresses. It is also possible to show
the time elapsed per path or per track, if the information
carrier contains the respective time codes.

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 5re 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 another 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 MMCD. Firstly, a

master information carrier 97 is made by said device. From



29 junped. A path for a selective version is referenced 34. The vi deo
signal is coded digitally then, such as MPEG 2. For this coding, always

a nunber WHovied® franes are coded dependently by forwapdrQapodnsssrar d
conmputation (P-franme), or bidirectionally (B-frames) in the case of an

I ndependent |y coded frame (I-frame). Pl ayback may then be started only
froman I-frame and not froma dependent B or P-frane. The | -franme
conprises an intra-coded picture, while the P-frane conprises a
predictive encoding of a picture and the B-frane conprises a

bi directional predictive encoding of Eﬁdﬂ cture. An | -franme al one, or

al ong with a nunber of B-frames and/or P-frames nmay consi dered together

as a group of pictures . gCKI?, . Th% vi deo signal_.is, suhdivi ded
‘nto segmertsi SGRITH (REREHDH Ve SATRIST Fdasts IPRBI @I FEHe. 2 The
begi nning of ) ¢ ;o3 Y& e 7 CH BN S rifa ¢'i3nICREINY €% PYa TS YEmBRY "pRoRdss AT LEr an
of moulds and presses (not shown). The picture information
is applied to the picture encoder means 93; tile video
information through an input 80 and the audio information and
further information through a separate input 91. The picture
encoder means 93 code the video information and the further
information and generate the information signal. Information
about sections, classification codes and pathis 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 customary for the disc-shaped carrier and passes it
on to a write unit 96. Write unit 96 writes, for example,
by a high—-intensity laser beam, the coded information signal
on the master information carrier 87. A customary type of
system controllgr ({not 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 embodiment, a similar device is suitable for
recording the information signal on an information carrier

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



entry point 51, the video signal first contains an |-frane. Thi s spaci ng

of entry points 51 may vary; about two entry poi nts per second of

pl ayti ne 6’993’0693& nunber. In the case of a junp, al wa§STARYRLE of
address of an entry point 51 is taken as the destination address. In
an enbodi rent of an information carrier according to the invention, also
pat h information is recorded near to an entry point. Furt her
description of entry points is available in Japanese patent application
Hei - 4- 277956. WD 97/ 06531

PCT/ JP96/ 02188 : 47 30 In Fig. 5 the

path information is recorded as packets of control information in the
segnent s 5Zndithect lepbbalihend ngf tikid rys pofot sebdmpléfhea pdekits 6brthe path
i nformation are mar ked as control information, for exanple, as Program
St ream writing and reading a VCR tape or an optital tape. In a
further embodiment it is possible to add the path information
at a later stage, for example, for making various versions
of a home video. The complete basic program has then been
recorded previously and the path information is determined
afterwards and added, for example, in a separate file.
Fig. 10 illustrates a preferred format for the
recording of information on an information carrier according
to the present invention. As shdwn, 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_TOCi, P_TOC2, 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 IS0 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 informétion carrier. For example, the rating
codes may be stored in the rating definitions() area of a
D_TOC aresa. 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 ISO03166, a number of



Map (PSM packets in the manner customary for MPEG 2. Ref er ence be
further nade to the | SO 13818-1 standard mentioned with reference to Fig.

1. 1SO ;&?;ﬁ further defines a program stream di rect opyr/fgldhigand a
531 ; / 1
sector tha 06%ncl udes both a PSMand a PSD is terned an entl;y 9s§ect or.

An entry point may be defined by an entry packet provi ded directly ahead
of the packet where the first I-frane of the GOP exists. The entry
packet nmay be associated with an identification flag and position

i nformati on regarding t hree nei ghboring entry points. Such position

I nformation may include the di stancg fromthe entry point to the

nei ghboring entry point. Alternativel § an entry point my be defi ned
sinply by appending an identification code to a6 . re l.§| ar data_ packet.

By j unpi ngdff bhi bHeR eftfr y thoi Me tid8a ﬁ%‘i‘%‘#%%‘ﬁﬂr"g ' HoiHmPer- f r ames
can be efficiently located to faciljtate "hi gh-speed search"-type
repr oduct i 5R® oper'asi Bﬁg.ratlng tyPep rﬁ'ld’&réﬁ?g}t-g‘é'%ﬁﬁprﬁ/apaﬁ cdr tﬁg’fyto t he

overt 1 on s SRR E AP A b PR EBH AR FHEE e
as defined in 1S0646. Optionally, the syntax for a D_TOC
area may omit a rating _definitions_offset area.

As illustrated in Fig. 12A, the disc_tracks({) area may
include areas for storing the number of tracks
{number_of_tracks), program number (program_number), track
number (track_number), logical sector address of track
starting (start_lsa), logical sector address of the last
sector of the track (last_lsa), and the 1logical sector
address of the last entry sector in the track (start_es_lsa).

A preferred syntax for a P_TOC 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. Program information for each program 1,2,...N is
recorded in a corresponding program information recording
area (PRGl, PRG2, PRG3,...PRGN). The program information for
each program is divided into packets of program data. For
example, path_rating_assignments() areas, program_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)



different information streans in the total nultiplexed WO 97/ 06531
PCT/ JP96/ 02188 ; f’ ts}og&s
stream sHAPP853he vi deo, audio or subtitle st ream but G

exanpl e, the paths. An actual tine code, tracks and sections are given
for each path. Ti me codes denote the period of tinme el apsed since the
begi nni ng of the programme or track. Tracks denote a subdivision for

the user of a total program and track nunmbers are denoted T4, T5, T6 and
T7 in Fig. 5. In a path it is also possible for a junp to occur within a
track, as is denoted by the arrows 88 at T6. : Fig. 6 shows an
exanpl e of a path_descriptor of a path. A descriptor comrences with a
descri ptortag defiipleddémol$23166,t hnd 2 yiettegf stdéserfpt (rrecafiiing the
descri pt or _1 engt h. The

“path name (path_name) as defined in IS0646. ' The location of
specific entry points may be stored in the P_TOC area to
facilitate the selective reproduction of sections of the
recorded program to form different versions comprising
different sequences of recorded sections.

As illustrated in Fig. 13A, the program_tracks() area
includes areas for the total number of tracks employed 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 (start_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 ;n Fig. 13B, the path_table() area
includes areas for the number sections 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



pat hnumber denotes for which path the data in the descriptor are
I ntended. The tinme codes pXtrack tc and pXpath_tc from t he begi nni ng of
t he act ualobt/assst and from the begi nni ng of t he actual p&RAT/PE&PBBEI vel y,

are valid at a specific system i nstant denoted by the Presentation Tine
Stanp PTS in a manner customary in MPEG 2. The system tinme is
al so contained in the video si gnal , so that a proper
synchroni zati on between the various types of information may be

achi eved. After a junp, however, there nmay be a di scontinuity
in the systemtine, so that this systegptinme IS wunsuitable for
denoting the elapsed playtine. A track_nunber denotes the track

gg})\?gggjoéﬁfggggsgfg“¥§q\9@ﬂ@es of ré/gzgcyé@G@c%izons of program

information. Each version 1is produced: by following a
-particular "path" which indicates the sequence of recorded
sections that comprises the particular version of the
program. 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 is 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 O in that path 2 includes
a portion of data not included in path 0, specifically the

second section of path 2.



A nore conplete definition of the path_descriptor() area is illustrated

in Fig. 6A. The path descriptor() area defines areas for S At hs
and deschQé‘%’oﬁfﬁg pat h nunber, track nunber, sector nurrbe‘\rfw‘lgect (l)stré

of fset, track time codes and path tine codes. Al ternatively, areas for
track nunber, track tinme codes, and path tine codes may be defined in
anot her area, such as a ti rrecode descriptor for comon definition for all
paths. Preferably, the path nunber (path_nunber) is a 3-bit val ue
provi ding a path nunber which identifies the descriptor. The track nunber
(track_nunber) is preferably a 16-bidl val ue representing the current
track nunber encoded relative to the programstart position. The track
nunber of a sggepithn)g bea upedglbymone rerionories pdehsednd remy Hieve
incremented via the path. The absolute track nunber may be det erm ned
fromthe releattiivest ¢ fickesnndssy dand tﬂherf-‘mckhe ThafFe P fof PSR SSE YW in
programn i nkage area of the D TOC area The sector nunber

(pX_sect or sig clesianates SyeRar aBLyyapoint R4 gied Pt 8gefPPn¥PEStithg t he
nunber of sectors, inclusive,
is de51gnated by an end point. As shown, the version defined

by path 3 differs from that of path 0 in that path 3 includes
two portions of data not included in path O, specifically the
second and forth sections of path 3, but omits a portion of
data included in path O.

Placement of a complete access unit, such as an audio
frame, an I-frame, a P-frame, or a B-frame at the beginning
and end of each section facilitates "jumping" of the
reproduction operation from one section to another allowing
the uninterrupted reproduction of at least one of the video
data or the audio data.

If at least one path, for example path 0, is comprised
of only one section and is free of "jumps" then it may be
reproduced with a simplified reproduction system not designed
for "jumping"

In the MPEG system proposed in ISO/IEC JTC1/SC29/WG1ll1,
video data and audio data are divided into packets to form
a video packet stream, also referred to as a "video packe;ed
elementary stream,” and an audio packet stream, also referred
to as an "audio packetized elementary stream.” The two
streams are time-division multiplexed to produce a program

stream. The elementary stream of the program stream is



remai ning prior to the end of the program section for the particul ar
path. [If the sector nunber (pX sectors_to_read) Is zero, then that
sector i swgpdriagsyaorti on of that particul ar pat h. W19 F90/0Di%s

PCT/ JP96/ 02188 The sect or
nunber (pXsectorsfronstart) is preferably an unsigned integer indicating
t he nunber of sectors between the that sector in the particular path
fromthe start position of the current section. If px_sectors fronstart
has a zero value then that sector is the first sector of the secti on.
Note, a program is conprised of onejor nore sections. Each section is

conpri sed of one or nore sectors. The of f set

the particu

(prorfset next 385 i8Ma prdfuthe Alohm ndd! 7SS UG RHRLgh S50tOrS i1

further processed for storage on an information carrier.

Fig. 15A illustrates a preferred embodiment of the

program stream. As shown, the program stream comprises a

system header and at least one PES packet. According to the

MPEG standard, the program stream includes a system layer 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 pack

includes at least one PES packet or a program stream map.

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

(hexadecimal notation).

0x000001B4

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 accompanying packet data. A PES

packet header includes areas for a packet—start-code~prefix,

a stream id, a PES-packet—length, and an optical—-PES-~header.

The optical-PES-header includes 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



between the entry sector of the current section and the entry

sector

at

the start position of the next section. | f X of fse I on
equal s zeM®9%8&H the | ast section accor di ng topt he par %F@ﬁ?%@gg h has
been reached. The offset (pXoffset_previoussection) preferably
I ndi cates the nunber of sectors in the particular path bet ween t he
entry sector of the current section and the |ast entry sector in the
i mmedi ately previous section. | f pX of fset previous_section equal s
zero, then the current section according to the particular path is the
first section to be reproduced. 53 | f pX_sectors_toread,

pX sectors fromstart, pX of fset _next section, and

pXof f set _pr ewt oasd iseect packestach PES-pgolftzbengtthemay he/aFar t¥ultar path is

not in use or the

particul ar maximpag lof 2048 bytge. 97Px®Iebly, packet data may be video
PCT/ JP96/ 02188

data, corresponding to a video stream, or audio data,

corresponding to an audio stream.

Advantageously, the above-described definition of pack
and packet facilitates reproduction of multiplexed data from
any sector of the information carrier on a random 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. In 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 packet and up to six neighboring 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
example, the PES data type such as MPEG-video, 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_descriptor.

In another implementation of the MPEG system defined in
ISO11172 and illustrated in Fig. 17, each multiplexed

bitstream is comprised of one or more packs and one

entry sector does not constitute a part of that



34 The offset (pXoffset_next _track) is preferably the sect or
offset fromthe current sector of the particular path to the entry
sector of W®87/865att position of the next track. | f pX of PEEIRRSHZIBBack
equal s zero, then the current track is the last track of the particular
pat h. The offset (pXoffset_start _track) is preferably the sect or
offset fromthe current sector of the particular path to the entry
sector of the start position of the current track. | f

pX offset _starttrack equals zero, then the current track is the
first track of the particular path. Ifsz4 the current entry sector is the

| eadi ng sector of the current track, then pX offset start _track

represents tBg pffBLlnlOcode ! NANSTEHL1NOB th@NcBhiet NS PFEN LU 1 tAGK.
The track time codes, indicated with the prefix "pXtrack_tc", specify

the relativezatbi® tHdeN0kGO®IOIBII thexadicimad- aRcardow)t h FRspeglacko t he

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

path is defiihedudes a header and one or more packets. The header
includes a pack_start_code, preferably the 32-bit code
0x000001B4, and a system clock reference (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. Preferably, 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 bé multiplexed.

Fig. 18 1illustrates a multiplexed bitstream format
which includes entry points. The format comprises, in order,
a pack header, a video_packet_header, video data, an enfry
point, a video_packet_header, video data which includes an
I-frame, an audio_packet_header 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 b%e 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

is referred to as an "entry sector.”



as hour O, mnute 0 and second O. Simlarly, the path tinme codes,

i ndi cat ed%&%&ﬂe prefix "pX path_tc", specify the rel algé.fllg,g%} g&si n
0 oP a path

uni ts of r-mnute-second with respect to the starting en

The starting end of a particular path is defined as hour 0, mnute 0O and
second O. A pat hdescriptor() area as detail ed above is provided

in the PSMof the entry sector and includes tinme codes for each path. An
illustration of the path descriptor() is shown WO 97/ 06531

PCT/ JP96/ 02188 o 35 in Fig. 6B. By
storing the tine code for each of the ®2 different paths in each entry
sector, the exact el apsed tine of reproduction of a particular path can
be accessed fromtfeata recorddsgri gevity abmb Ry Eyned ttdet hebayer

concurrent with data reproduction and display. An accurate tine
i ndi cati on described data formats is illustrated in Fig. 189. The

recording device, indicated generally at 1900, receives audio
and video input, packets the audio and video input, time-
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 1908, a storage medium 1908, a
table of contents (TOC) data generating circuit 19810, 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 shown in connection with a disk 1922,
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 1802 and video encoder 1904 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.



Is given for each particular path even though certain sections
of data may be common to different paths. In an anal ogous nmanner, track
nunbers fyayommsit path may be incl uded in the pat hdescrl?ﬁ'ﬁﬂ‘ﬂ’ﬁm&?séa in
the PSM of the entry sector. Alternatively, a tine code may be
assigned, preferably consecutively, to each entry sector and stored in
the ti mecodedescriptor() area of the particular entry sector as
illustrated in Fig. 6C. A tinme code assigned in this manner may be
used for searching scene indexing information and identification

information. In an analogous manner, gg track nunber may be assigned,
preferably consecutively, . each entry sector and stored in an area of

;?gapa” P cular JGitoFEEd Y é&f&ﬁrlséé)rs@&%@'ﬁ;mﬂéi@ckeﬂumrjiﬁﬁverI pt or

&R & Vi deo programis played, so-called trick nodes are

of ten used,,dhg ddodaatsi aflmaFRXohpLIsd@nd sphayetidnel dathastofagerard or
in reverse node. In the case of an MPEG 2 signal, always a nunber of

sectors argeghmPedriefesu6lYy | stdlkage mawidas 1908 Ds derd iten thavetohiee
possibility also in a specific path, there is given in
pX_sect or spkaiufadonpRiFige & aisowirive 569r hoewdimy tecawd swoitinge present

section are yet to follow
from a magnetic disc, a magneto-optical disk or an optical
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 is a conventional signal
modulator for modulating a signal suitably for utilization
by cutting machiné 19820. Cutting machine 1920 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 audio signals are
supplied through the audio input to audio encoder 1902.
Video encoder 1904 supplies encoded video signals to
multiplexing unit 1906. Audio encoder 1902 supplies encoded

audio signals to multiplexing unit 1806. Multiplexing unit



WO 97/ 06531 PCT/ JP96/ 02188
36 before the end of the section and, for the reverse no

. /
steptorsVWbﬁEWﬁ?k (Fig. 5 arrow 55) how many sectors prége 8°?ﬁ8the
section. |f the segnent does not form part of the respective path, this
may be denoted by a given val ue, 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
sel ected path will then be available. _ For a junmp fromthe end of a
section to the consecutive section, 3fhe distance to this section is
denoted as pXof f set _next_section, in Fig. 5 arrow 54. Wth the |ast
section of aspét bupml pbredet bt i etk d Anpededy apd igi wed, viigeo dagganfl e,
pXof f set _next _secti on=0. For a junmp to the

storage medium 1908 for temporary storage.:

Multiplexed encoded audio and video data from storage
medium 1908 are supplied to TOC appending circuit 1912 which
appends TOC data to the multiplexed bitstream. 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
¢ircuit 1910. The TOC data is generated by TOC data
generating circuit 1910 from entry point data supplied from
multiplexing unit 1806.

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



previous section in the case of reverse node, the distance s given in

pX of f set previ oussection, in Fig. 5 arrow 53. The last entry point in
the previwaye7gessii on i s then taken as the destination. PoerpegiRigssecti on
may be indicated by a predeterm ned val ue. Needl ess to observe that in
anot her enbodi ment the first and |last sections are indicated by
separate flags. Alternatively, it is possible to include the pat h
information in a descriptor not for each path but in a conbi nation for
all sorts of paths. As stated above, it is customary to subdivide
such prograns for the user into tra ks. The user can then rapidly

obtain a survey of the course of a programand, if so WO 97/ 06531
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signal. The modulated signal is supplied to cutting machine
i920 for recording on disk 1822.

Fig. 20 illustrates a preferred embodiment of
multiplexing unit 1906. As shown, multiplexing 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 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, video encoder 1904 is coupled directly to
controller 2014. and generates an entry point generating
signal each time an I-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 microprocessor-based device.



the operating functions "next" and "previous" for this pur pose, or
have a direct track nunber selection. In Fig. 5 the track _nunbers for the
sel ect ed WRPHY3A! are referenced T4, T5, T6 and T7. FurRGTEFA8PHSE t here
shoul d be observed that the boundaries of a track generally do not
coincide with t he section boundaries, since violent or other selective
scenes may occur anywhere in the program 1In the given path 34 there is
a junp to, for exanple, track T7 in section O, but for another path the
transition fromT6 to T7 may lie in the area between sections N and 0. In
t he pat hdescri ptor shown in Fig. 6 BBere is a direct junp address present
I n pXof f setnext _track, so that a junp to the proper entry poi nt of the
next track Malaniglekedr espeat | dlo qkatgdeniesapdssgi biecuit n2@l&iggresatsner from
any point, denoted in Fig. 5 by arrow 59. For a previous junp, the
address |i® sgistem cieck gi¢neflf.set previous-track,in Fig. 5 arrows 57 and
58. I n Fig. 5 the junp to a previous track for the first entry point

of a section is RedrigBedappendingy FArcai tt h@0RAr t BEReRMEEY 2 pdafths i s given
t he begi nning of the actual track shown in arrow 58. The user may then

j ump back tQF%QﬁéqﬁgﬁihH?ﬁgtBF current entry point. A programmer

programs the rating appending circuit 2020 for each section
that is incorporated into the reproduction sequence of a
particular path and determines the section boundaries.
Opticnally, a switch 2024 (shown) is coupled to rating
appending circuit 2020 and a local decoder 2022 (shown) 1is
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 buffer 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.
OQutput terminal F of switching circuit 2008 is coupled to
header appending circuit 2010. Multiplexed 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.



the present track and fromthere further back, if desired. In a
further enbodi nent of the information carrier there is also a descriptor

present, giged@ksito Fig. 6, for ot her information rel at ecbcrerpoligz1gs deo
program such as audio WO 97/ 06531

PCT/ JP96/ 02188 38 or subtitles, which
descriptor indicates for which paths a certain streamis suitable. The
descriptor contains, for exanple, a flag for each path. For exanple, with
t he sane video material, bad | anguage may be replaced by nore

accept abl e | anguage. In another path t hen i ncluded the sanme vi deo
sections, but with a separate audio streanland/or subtitle stream in

whi ch fl th di cat h st ed f | ected pat h.
The separ ate. audieioP e eI S3ePabmady BEopr Ll dFknat BB ol &

video controls switching circuit 2008 to sequentially and
reriodically couple input terminals E1 and E2 to output
terminal F. 1In this manner, encoded data is supplied from
buffers 2004 and 2006 to header appending circuit 2010.
Controller 2014 controls switching circuit 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 bitstream from the encoded data.
Specifically, header appending circuit 1is controlled to
append a video packet header to video data supplied from
buffer 2004 and to append an audio packet header to audio
data supplied from buffer 20086.

Controller 2014 receives the entry point generating
signal and, in.response, 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,



program Tge jseparﬁte audi o and/or subtitle stream however, Is only
necessary_ durli the sections in which it is used. Durin of the
vi deo pro&%?ﬁ/ %Jy may be omtted. The pl ayback device n%gﬁ'tﬁ)ﬁéﬁﬁtg%npri se
means for selecting for each individual segnent the audio and/or subtitle
stream that belongs to the selected path. I n another enbodinent,

parall el video streans may be included in which a simlar arrangenent of
the descriptor with a flag for each path is then possible. This could
be wused, for exanple, for i ncludi ng various canera angles with the
sanme audi o and subtitles. Fi% 7 diagrammatically shows a

possi bl e structure of Tables O Contents of an information carrier
accor di ng tthe RSD and RBhtirgnsurPhied MosBeFddl 2RFeRIMEe L BHYOEIT70 can
be found information which is valjid for the whole di Thi s rel ates,

. . . . C.
for exanpl enultpind exd@8 Wi tRnEReuf @ fids@udng antavideo E"Wﬁ-g?/ 06531
PCT/ JP96/ 02188 . .

In the PSD of each entry point, the locations of the

three entry points located immediately adjacent but before
the respective entry point are stored in 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 locations in each of the PSDs
occurs following the storage of the multiplexed audio and
video data in storage medium 1908.

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



39 about the origin. This Table O Contents also includes a Table 71
contai ning data about the classification. Thi s Tabl e gi ves a nunber of
classifiGaségossor rating |evels customary in a specific BOUMISIH2188Nn t he

| anguage of t hat country and links thereto a definitionnunber. For
exanpl e, 0 then denotes "no rating"” and the nunber increases with the
rating level. D TOC is also an indication of the nunber of vi deo prograns
on the information carrier and of the references to the respective
Program Tabl es Of Contents (P_TCC) 72 indicated by lines 75. P_TCC

I ncl udes, for exanpl e, informationggbout the paths in one or nor e

pat h'éabl e§b7;1, soht hat this path information is thus easily | ocat abl e, as
was described with referencge Fi.g. L ahG 9 0f I i-aCl udes
a Table PY5RY; %t°m%:ﬁlnl%a ztoqraattignésiag;?%irﬁ&;ﬂu nungnoesr2 fioslagﬁ%\?gr?glieo t he

respec“Ve-:?ré’&ro%'l‘aul%g;v?f&ugh@% ga\&gtﬁeﬁaeawtr | At NUNBRE - Qg RRPONdS to

a defi ni t¥ on nunber I ne he D TOC 71. Al'so a nane for

storing unit 2018 also supplies entry point information to
TOC data generating circuit 1910. In an alternate
embodiment, actual storage of the locations of the three
entry point preceding a particular entry point occurs
concurrent with the storage of the multiplexed data.

Fig. 21 illustrates another embodiment of a data
reproducing device 2100 according to the present invention.
Data reproducing device 2100 is comprised of tracking serve
circuit 2102, pickup 2104, drive control circuit 21086,
demodulation circuit 2108, error correction code (ECC)
circuit 2110, header separation circuit 2112, switch 2114,
video decoder 2116, audio decoder 2118, controller 2120,
entry point storing unit 2122, and TOC storing unit 2124.

Pickup 2104 is a conventional pickup device for reading
information 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



the respective programis included per path and per country, so that the
various possible versions nay be distingui shed by the user. In this
manner, tWeORAEMS3BNd the rating of a  specific version of BCUWBE2H8ogr am
can be given in the | anguage country to which the playing device is set.
It is al so possible to block rating levels starting froma certain

| evel in the player, so that the parents can allow their children to

wat ch only video prograns up to a specific WO 97/ 06531

PCT/ JP96/ 02 188 40 rati ng. They can
then utilize the indications customary g their country. However, it is
still the responsibility of the supplier of the video programto assign

the correct conviedtiiBgal e¥6hsranred eswi eoiiiRMdyvilche i Charwalien gezoier in
may comprise a microprocessor-based devicé.

In operation, controller 2120 issues a control signal
to drive control circuit 2106 to read the leading sector on
information carrier 1922. Drive control circuit 2106 drives
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 carrier 1922 and supplies the reproduced data to
demodulation circuit 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 error-corrected data to
header separation circuit 2112. Header separation circuit
2112 separates TOC information from the error-corrected data
and supplies the TOC information to controller 2120.
Controller 2120 stores the TOC information in TOC storing
unit 2124 and displays the TOC information to a user by means
of 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



Tabl e 73. The described way of classifying the rating levels is

only an exanple. Another enbodi ment of a rating systemis, for exanple,
assi gni ngwey g7als3d1g directly for each path. The wei ght of p¢hgpdsmbissg
codes is established beforehand. It is al so 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.
When a next section is selected, the user-selected preferences on t he
pl ayer can then be taken into account. As denoted by lines 75 in
Fig. 7, it is possible to record a.plurality of video progranms on an
I nformati on carrier. Customarily, an‘information carrier is subdivided

' ks which _h I k nunbering, _f | e,
Starting {6 ABRECRr ot F1A0uBLFS 1 REBIRAGOY ot Fot het SURREA i on
nto tracks, counts oM SUINO I NG VAL oqer B A A od 15 LIV B gor am

could then %?%r for” exanpl e, ac IS attractive

to apply ref@tivViecoalh2CK RUMRIR rabAlkl! A ohf QmTel b Po S8EH X%(Q&Oi@é)gram
If so desired, It 1s also possible to make different trac
above, data is reproduced from the information carrier,
demodulated, and error-corrected. The error-corrected data
is supplied to header separation circuit 2112. Position
information regarding thé 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 2120. The time-division multiplexed data which
remains is supplied to input terminal G of switch 2114.
Output terminal Hl1l of switch 2114 is coupled to an input of
video decoder 2116 while output terminal H2 is coupled to 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 2108. The relative location of the

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



subdi vi si ons per path. WD 97/ 06531

PCT/ JP96/ 02188 41

enbodi nentVOYRY i nfor mation carri er, the DTCC 70 incl u*a%¥}%6$gloslse
stating for each available path a |ist of initial and final
addresses, a last entry point, a playtinme and a final systemtine
of each track. It al so I ncl udes for each track a track nunber and a
pr ogr am nunber, so that the assignnment of the track nunber within each
programis conpletely free. The user can then junp directly to a
specific track of a specific program 83 Anot her option Is to

I ncl ude program | inkage i nformation in the D TOC 70, which contains

for each of the Conposblér e2h2R heontrglexsmptar 364 et hspreRR Rl the fir st
track nunber, the last track nunber and the addresses of
couple input terminal G with either output terminal Hl or H2

in accordance with the stream_id included in the
corresponding packet header. The time-division multiplexed
data is thus selectively routed to either video decoder 2116
or audio decoder 2118, as appropriate.

In a reproduction operation, controller 2120 retrieves
from TOC storing unit 2124 rating information 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, nét shown,
which transmits the user’s selection to controller 2120. For
example, the user interface 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 unit
to display a 1list 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



these tracks. As a result, the user may be shown the total nunber of

tracks in the version of the video program sel ected by him It is also
possi bl e #wa9ndsssiuser to junp directly
vi deo program

a

from one vi deo prragviegs/xi8® next
In an enbodi ment of the information carrier,

rel ation fromthe first track of the video programto an absolute
track nunber into which the information carrier as a whol e S

subdi vi ded, can be established in D TOC 70 or P_TOC 72. For exanpl e, an
of fset which is to be added to the relative track nunber to obtain the
absol ute track nunber, is to be i nd uded for this purpose. Track
boundaries of relatively nunbered tracks are then to be equal to track

boundari es
PCT/ JP96/ 0

2\% e8r in?é]rschlét.e t'f‘ﬁé*&ser interygegnngé%%its the user's
selection to controller 2120. Following.receipt of the
user's selection of allowablé raiing_type_number information,
controller 2120 retrieves path_rating_assignments()

information included in P_TOC information from TOC storing

unit 2124.

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

If multiple paths are determined to be allowable,
controller 2120 controls the display unit to display
rating_type_string information and path_name information
corresponding to the selected rating_type_number information.
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 reproduce the selected veréion of

the video work according to the selected path. By the above-

described process, a user selects among plural versions of



I n anot her enbodi nent, the PTOC 72 includes a Tabl e of track

information. For each available path are included I niti jJna

addr esseVQ870¢53BhLck, a last ent ryppoi nt, a playtine, anh@mﬁ‘ﬂi%ztds

end- of -systemtine and a track nunber, so that t he assignnent, of track
nunbers i s again conpletely free. The PTOC 72 al so includes the nunber
of tracks per path for each program The track subdivision is
conpl etely i ndependent of the track subdivision of further video
programs. Another option is to let a Table have a track nunber for each
consecutive segnent of a specific sectG@n. I n anot her enbodi nent,
track information is enmbedded in the video stream for exanple, included
in the path vided arom iten sasedesche beersidrh theftehasce retkngswhichind 6.

In Fig. 6, track_nunber is the track nunber for the respective path
valid for tine comiséstedtvei sh ovhofusdre s predspere¢ve vi deo program Via this
facility the user can be sinply shown a track nunbering in his version
of the video  AdrtegmarhiveAs . déforalt bylarraiks H7e 58t5aRined 59 shej unp
addresses to subsequent and previous tracks and the beginning .of the
actual track avwebdghedfS® 4R HLRE vidde8 sfipgqmeommence = reproduction

according to the path corresponding to the smallest
path_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 reflects the user’s preferenceé.
Controller 2120 accesses the user’s preferences from the
input device and initiates reproduction of the video work
version that has- a rating consistent with the user'’s
preferences. 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



Fig. 8 shows a device for reading an information carrier 1 according to

the invention such as, for exanple, a Multi Media Conpact Disc (MVCD).
The devi ce cwOm7i06533 scanni ng nmeans 80 for scanning the tr &Ck/Jpds/02e881n
opti cal beam A description of simlar reading of a CD nay be found
WO 97/ 06531 PCT/ JP96/ 02188

43 back in the title nentioned with reference to Fig. 2. The scanned
signal goes to neans 81 to be denodul ated and error corrected. From
there the signal goés to a buffer 82 where a nonitoring signal 88 is
generated indicative of the degree - of gdll. The control nmeans 84

di splace and focus the scanni ng neans 80 for reading the desired

ot Somt o) HSysat 14PIIEURRRLCE tor oo IO ENU e 0GRk Bivapes Lo
of a video work. '

In another alternate embodiment, rating _type_string
information and path_name information, based upon
rating_definition{() information or path_rating_assignments()
informetion, 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) controlled 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 opefation. controller 2120 receives a
command from a main controller (not shown) to enter into a
‘rating mode. In rating mode, controller 2120 monitors data
'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 illustrates completed access units on both
'eides of a jump point located between two sectors. Fig. 23B
'illustrates uhcompieted'eccess units on both sides of a jump
'ﬁoiht 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 be



fromthe information carrier to maintain a sufficient degree
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uni nterrupte
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sel ect ed.
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decoder 83 for the reproduction of the video signal
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o neans 85 for the recovery of the path I nformati on.
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t he
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| e on the i nformti gar{tf After secti on . has
1ze ata is

access units may be uti arranged as shown in
Fig. 24A. Fig. 24B illustrates an arrangement of video data
accordiﬁg to which the decoding of certain data on one side
of a jump point will necessitaté prediction or reference with
respect to data located on the opposite side of the jump
point.

Fig. 25 illustrates a 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 has its path constituted
by three sections S1, S2 and S3 which are separated by two
unused 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 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
stream 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()

S£P§ dFé&&‘B?rectly

been



t he

WO 97/ 06531 PCT/ JP96/ 02188

44 conpletely, the consecutive section will have to be known to 4
nmeans 85. , h information is indicative of sections Lspl aye
consecutive ?,-:OQS% described with reference to Figs. 3 tgctér?”?%(r)r%lsé

i nstruction
84. Once th
read fromt
reaches buf
uni nt err upt
buffer. As

di spl ayed a
the buffer
bridging th
TV screen)

s are derived therefrom and passed on to the control means
e junp has been conpleted, further picture information is

he buffer 82. During the junp, no new picture information

fer 82 for a while, but the picture display my conti nue

edly as a result of the information still present in the

a result, a continuous seri@§ of consecutive sections is

|l ong a path as indicated by the path information. | f

are@? Comgmpailes 2120nsabféxitdret pavhdéescriptofrod mit rmat foar

e junp, it is possible to show on a display (for exanple, the

tiReepésyi RALRE) SpRYing unit 2122. Plural path_descriptors

may be present in each path of the PSM.
The information of pX_sectors_to_read, indicated by

arrow 26:, pX_sectors_from first, indicated by arrow 26:,

pX_offset next_section, indicated by arrow 2861,
pX_offset_previous_section, indicated by arrow 264,
pX_offset_next_track, indicated by arrow 26 and
pX_offset_previous_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 point storing unit 2122,
as indicated by arrow 26: in Fig. 26A. When the end point of
the first section S1 is reached, shown at the tip of arrow
26, in Fig. 26A, the controller 2120 controls the drive
controlling circuit 2106 to access the start position of the
next section. Accordingly, reproduction is started from the
leading end of the second section S2, indicated by arrow 26i
in Fig. 28A.

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



of time that is necessary for reaching the next section to be di spl ayed.
If so desired, it is possible to show a di m ni shing tinme value, an
hour gl ass ,w@s7/@8881 nki ng ti ne bar. |f one only needs to R&T(JPPEP2188 bri ef
period of time, it is al so possible to show the |ast inage of the
present section on the picture screen as a still picture until the new
section is displayed. I n an enbodi nent of the reading device, the
pl ayti me of t he video program can be shown to the user, for exanple, on

the picture screen or on a separate display. For this WO 97/ 06531
PCT/ JP96/ 02188 45 pur pose, neans 85

: .71 : .
are adapted for recovering the playtine I nformation of the information

carrier, so that Lhe. e 1198 ormetibHC PEOH AVLWiGh Whe DhdsKtbSpghown for

the sel ected

reproduced, and causes the detected path_descriptor
information to be stored in storing unit 2122.

After storing the path_descriptor information, the
controller 2120 compares the sector address of the sector
currently reproduced 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
S2 comes to a close, controller 2120 controls drive control
circuit 2106 to access the start position of section S3, as
indicated by arrow 263 in Fig. 26B. Reproduction continues
at the leading end 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 corresponding to the path to be reproduced and
stores the inférmation 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 allows reproduction of section
S3 to proceed to the end of the section, as shown by arrow

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



pat h. In an enbodi ment of the reading device, an information
carrier having a picture signal with entry points is used as descri bed

with refergnes, k&, Flg. 5. The neans 85 then recover the-Gpothaks
i nformation nultlplexed with the video stream and t hen recover the path

information fromthis control information. 1In the reverse node,

addr esses of segnents preceding the actual section are used for

determ ning 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. I n ot her_ enbodi nents of the readi ng devi ce,
a buffer 82 which is present, for ex#mple, on an anal og video disc, is
absent. In that case, there are brief interruptions of the vi deo and
audio signal. A ﬂ@wmvngIG@VPéécéaﬁnelQ#mnpkﬂﬂﬂdr|§@°t1°&sde€6lEFs8Ba%f its
own, or the information signal may_ be applied to a decoder in _ another
di spl ay devﬂ@écrllheénb?‘h‘é in aéﬁ%’b‘?ﬂ”rﬁ‘@nt’”" h'éh? e Pt PPc S *e5RAr tRes a
pi cture screen on ch the picture is dISQLIXEQ directly. Fi g.

9 shows a de"\hec@arté‘ladﬁrsﬁﬁamb HOT Rt it S©

An example of a fast forward (FF) reproduction
operation according to the invention is described in the
following. If fast forward reproduction is commanded during
reproduction of section Sl 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 S1, and that path_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 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 is compared to the
sector address indicated by arrow 26: of Fig. 26A stored in
the entry point storing unit 2122, and FF 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 circuit 2106



carriers of said type, such as a CD or a MMCD. Firstly, a mast er
i nformation carrier 97 is nmade by said device. From WO 97/ 06531
PCT/ JP96/ 21886531 46 t RGT/ 610288

information carrier 97 are then produced a multiplicity of information
carriers by a customary process of noulds and presses (not shown). The
picture information Is applied to the picture encoder neans 93; tile
vi deo i nformati on through an input 90 and the audi o information and
further information through a separate input 91. The picture encoder
nmeans 93 code the video infornation ang the further i nformati on and
generate the information signal. Information about sections,

cl assi fi catd,on.codesirandtRat hsod O M o8 et atext dec @R, @dathiough i nput
92 to path information generator means 94 which add the path information
described W tthsition indicated by arrow 26s; of Fig. 26A, for resuming
FF reproduction at the leading end of section S2. FF
reproduction continues in accordance with the above-described
operation to the end point of section S3.

As will be clear to one of ordinary skill, the above-
described 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
in storing unit 2122.

Controllér 2120 controls device 2100 to sequentially
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 is compared to the

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



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

t he di scwadhepegdscarrier and passes it on to a wite uni trc¥arosfddite unit
96 wites, for exanple, by a high-intensity | aser beam the coded

i nformati on signal on the master information carrier 97. A customary
type of systemcontroller (not shown) provides a control of the speed

of rotation of the disc and the positioning of the wite unit over track
21 to obtain the desired pit and track density. For a further
description of the CD system referen be nmade to Fig. 2 of said title.
I n anot her enbodinent, a simlar device is suitable for recordi ng the

ot or O3t §R8E OBeRts LAFRTER LOR E°5105), gpp S pibabe RheVEE back
PCﬂv‘JP96/Og&§§Enued until the start point of sectiontss is reached or
exceeded.

When the start point of section S3. 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 26: of Fig. 26C, for
resuming FR reproduction at the last entry point of section
s2.

Controller 2120 detects the path_descriptor information
associated with the path to be reproduced from the PSM of an
entry point in section .sz, and that path_descriptor
information is stored in storing unit 2122. Controller 2120
then controls device 2100 to sequentially access the recorded
entry peoints 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 262 of Fig.
26B. TFR reproduction is continued until the start point of
section S2 is reached or exceeded.

When the start point of section S2 is reached or
exceeded, controller 2120 controls drive control circuit 21086
to access the last entry point of the previous section, that
is to a position indicated by arrow 26+ of Fig. 26B, for
resuming FR reproduction at the last entry point of section

S1. Controller 2120 detects the path_descriptor information



47 Anot her enbodi ment of this is, for exanple, a device for witing and
reading a VCR tape or an optital tape. In a further enbodinent it is
possi bl e tWO&#B6Bhe path information at a |ater stage, foRCHIRIIRBE for
maki ng vari ous versions of a home video. The conpl ete basic program has

t hen been recorded previously and the path information is determ ned
afterwards and added, for exanple, in a separate file. Fig. 10
illustrates a preferred format for the recordi ng of information on an

i nformati on carrier according to the present invention. As shown, the
format includes a primary vol ume desggpi ptor area (PVD), a disc table of
contents recording area (D _TOC), nultiple programtable of contents

recording a&@@écffmﬁoﬂ?lmhpdé%thp{@@é reddduc 8l £+t ecy aEMaRel RRor mat i on

recordi ng areas (PRGL, PR&, PRG3,... PR@). In the PVD area, primry
vol unme descrahl%sarspomdefimedswmmamsn,o LD 966t - aseth ataycddd.tor An
exenpl ary I npl enmentation of 1SO 9660 is illustrated in Fig. 11. A

preferred synfa¥mhoform i3 ¥Ioredeani stotinsturdttedlizd. Fig. 12. A DICC
area stores information regarding the

In section S1, pX_offset_previous_section will contain
a zero value indicating that a prior section is not present.
Accordingly, controller 2120 allows reproduction 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 sections.

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,
controller 2120 detects the PSM of the entry point near to
the current point while detecting from plural
path_descriptofs present in each path in the PSM the
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 21086 to
access the position in the path descriptor information

represented by the pX_offset_next_track information,



contents of the information carrier. For exanple, the rating codes may be
stored in the rating definitions() area of a D TOC area. Pref erably,
the ratwpadetisni tions() area i ncl ude areas for storingctlipodisiter of
countries defining the rating (nunof_countries), a 2-byte country code
(isocountry code) as defined in [S0B166, a nunber of WO

97/ 06531 PCT/ JP96/ 02188

48 definition of the rating (nunof definition), a nunber

specifying the rating type (ratingtypenunber), and a letter string for
specifying the rating type (rati ngtyp?gtri ng) as defined in | SO646.
Optionally, the syntax for a D TOC area may omt a

B?LLE?ESLLQ%%AC%§EQ%§% aarrr%%' 27s of Figp.‘sziﬂ.l uﬁg@é et einlnEfioq'hxa%%éh the
from which the 1leading position 6f the +track directly
preceding and directly succeeding the track is recorded as
pX_offset_previous track information and pX_offset_next_track
information in the path_descriptor information of the entry
point at the leading end of the track, the leading end of the
track preceding or succeeding the track by a number of tracks
can be accessed by repeating the accessing operation.

Figs. 27A, 27B and 27C illustrate examples of entry
points arranged in each section. The positions represented
by pX_offset_previous_track information are indicated byl
arrows 276 and the positions represented by
pX_offset_next_track information are indicated by arrow 27s.

Both pX_offset_previous_track information and
pX_offset_next_track information are recorded at an entry
point. As shown 1in Figs. 27A, 27B and 27C, since
pX_offset_previous_track information and pX_offset_next_track
information spepify the positions of the starting points of
the directly preceding and directly succeeding tracks beyond
the boundaries of the current section, the starting points
of tracks can be speedily and correctly accessed even when
the path comprises plural sections.

Analogously, a2 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



I nclude areas for storing the nunber of tracks
(nunberoftracks), program number (program nunber), track nunber.
(track_nuwet7065dlogi cal sector address of track starti n5CT/(’§%6éﬂzﬁssa) :
| ogi cal sector address of the |ast sector of the track (last_I|sa),
and the |logical sector address of the last entry sector in the track
(startes_l sa). A preferred syntax for a PTOC area is illustrated in
Fig. 13. A P_TCC area stores information regarding the contents of
the information carrier in a specific recorded PRGx area. Program
information for each program1,2.... N7 recorded in a corresponding
program i nformation recording area (PRGlL, PR&, PRG3,.. .PRAN). The
program i nf giyali.elsf@itry peagts PmOQhASY | Seadliivindedoi i yracket entfy program
data. For exanpl e, pathratingassignnents() areas, prograntracks()
areas, entpyiPpei MadGhg ad eaartiantdapattimabl epfie asersrdiarge to ithd uded in
a PTOC area. I n pat hratingassi gnnents() areas, areas are defined
for a nupbedessesf descmilretir Rbsve idefconhegtion with F&t rggroduction
(num ofcountries), a 2-byte country code (isocountry_code)

and FR reproduction. Alternatively, search for an entry

point having a particular time code may be achieved by

initially sequentially detecting the time code of the entry

point of the leading end and/or the end point of each

section. From the relative magnitudes of the time codes and

by having 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 operations may utilize time code
information and/or track number information recorded in
path_descriptor information or time code_descriptor
information of each entry point.

In another embodiment of the reproducing device of Fig.

21, a less expensive reproducing device may be constructed
by limiting the functionality of controller 2120.
Specifically, such a device may not be capable of detecting
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 points of the path from



WO 97/ 06531 PCT/ JP96/ 02188

49 as defined in | SO83166, and a letter string for specifying the pat h
nanme (patywoneoessias defined in | SC646. The |ocation of BOEUPYG/O2188Nt Iy
points may be stored in the P_TOC area to facilitate the selective
reproduction of sections of the recorded programto formdifferent
ver si ons conpri si ng di fferent sequences of recorded sections. As
illustrated in Fig. 13A, the programtracks() area i ncl udes areas for
the total nunber of tracks enployed in each pat h defining t he
repr oduci ng sequence (nunber of path_t racks), track nunber
(tracknunber), rel ati ve sector address of track starting (startrsa),

| ati t d f ot ]
LSBT BASRL, Bc AoRR Bty P  Bibop b g ),

'ess "0 ast entr track
(st artesrsa%he p@‘o&?&rﬁ‘.t Ve ¢ Sgg&gr code information or track number

information need not be displayed, path_descriptor
information need not be reproduced during a reproduction
operation. A controller 2120 which cannot reproduce
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 1in 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.

Alternatiyely, information representing the data
reproducing 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 addresses
of the entry points and recorded at a single recording

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



address ("rsa") may be determned relative to the beginning of the
program For exanple, the beginning of a program nay be assigned an
addr ess otwor®vss3i As illustrated in Fig. 13B, the pak¢w/dEodcHoes8area

i ncludes areas for the nunber sections in the path (nunber _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 exanple of the formation of
different versions of a program by selectively reproducing WO

97/ 06531 79 PCT/ JP96/ 02188
50 di fferent sequences of recorded sections of program I nformati on.

Each version iA% pJOHMr baYltefx‘Hath‘Mer,]g th@ starting addresses and

last 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-contents area. A
reproducing device have a relatively large storage capacity
may then access the address information prior to reproduction
of the multiplexed data and thus have information sufficient
for 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 information
carrier with reference to only table of contents data and
without reproducing the multiplexed data itself.

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

claims.



particul ar "path" which indicates the sequence of recorded sections that
conprises the particular version of the program According to the

i1l ustraved7pessn O, a program version is formed from a BCTIgR6/08188t i on of
program data whi ch extends froma starting segnent to an endi ng segnent
and I ncludes 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 endi ng segnents; the sharing of certain
segnments anong different versions is not required. . - ~In path 1 of

Fig. 14, a programversion is formed ggom t wo se d data
wherein the start of each section is designated m lﬁi ”ﬁ and
the end of the version is desigggk by an end p

version defined by path 1 differs fromthat of path 0 in that a

portion of data included in path O is not included in path : I n path
2, a programversion is fornmed fromthree sections of recorded dat a
wherein the start ofin@a¢hatesdirrier bf WRSEWNAL gahtBymadi &tgignpqi nt and
the end of the version I s designated by an end point. As shown, the
versi on ddfs negleorded, 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
"versions of the video program, 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 being
indicative of sections to be reproduced consecutively.

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 version and the
second portion comprising additional video information, and
a version comprising at least one section of the additional
video information.

3. Information carrier as claimed in Claim 1 or 2,
characte:ized in that the sections are addressable and in
that the path information comprises addresses of sections to

be displayed consecutively.
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by path 2 differs fromthat of path O in that path 2 incl udes a portion

of data not included in path 0, specifically the second section of path
2. WO 96838531 PCTRIEPH/9HSS/ 02188
51 In path 3, a programversion is formed fromfive sections of
recorded data wherein the start of each section I s designated by an
entry point _and t the ver si on I s designated by an end point. As
shown, the “HWIHﬁHﬂ H by path 3 differs fromthat of path 0 in that
path 3 incI ions of data not included in path O,
specifically the second and forth sggtions of path 3, but omts a
portion of data included in path O. Pl acenent of a conplete

access unit, such as pnrorfliCion Eh8RPer aRs! -dyéifed aik- fdrdMmes O pd B-frame
at the begi nning
Claims 1 to 3, characterized in that the ‘path information
comprises playtime information.
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 claimed 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 carrier 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.

9. Information carrier as claimed in Claim 7 or 8,

characterized in that the video program is subdivided into

tracks and in that the path information near to an entry
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and end of each section facilitates "junping” of the . reproduction

operation fromone section to another allowing . the uninterrupted
repr oducwiOf1/06331at | east one of the video .- data or the REIVIPIGO2IE8
If at | east one path, for exanple path 0, is conprised of only one

sect: _o][l_ agd i s f(rjeet of "j urr}[)sr““unrmlﬂlwﬂn f reproduced with a I
sinplified reproduction syste s for "junping". n
t he MPEG system proposed in | SJ | EC STA'/ SC29/ WAL 1, vi deo data and audio
data are divided into packets to form a video packet stream also

referred to as a "video packeted glcenentary stream ™ and an audi o packet
stream also referred ‘to as an "audi o packetized el ementary stream”

The two  ,o3hhCaRBm@F £sdd Madirgissi 0Dn Polbhd £ X ed ddq cRiQYHCe A PERYr am
stream WEhe el ementary stream of the programstreamis WO 97/ 06531

PCT/ JP96/ @2%k88ning of the next track in the respective version.

10. Information éarrier as claimed in one of the
Claims 7 to 9, characterized in that the path information
near to an entry point comprises address information of video
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 siegnal 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 versions of the video program, the
device comprising first means (80, 81) for recovering the
picture information and control means (84) for selectively
reproducing the video program in response to the control
information, characterized in that the control information
comprises path information indicative of one or more versions
of video information sections to be reproduced in 1linked
fashion, the path information being indicative of sections

to be reproduced consecutively, and in that the device

Has Been Replaced
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52 defined in a program stream map. The program streami s further
processed for storage on an information carrier. Fig. 15A

i 11 ustrat &0 97/¢658F erred enbodi ment of the program st r eaCT/JR86/6218%wn, t he
program stream conpri ses a system header and at | east one PES packet.
According to the MPEG st andard, the progran1strean1inc|udes a-system ..

| ayer and a conpression |ayer. A pack layer zed
el enentary stream (PES) constitute a system | ayer. uu@m H
bit stream conpri ses one or nore packs. Each pack |nc e

PES packet or a program stream nap. 83 Typical ly, a pack conprises a
header whi ch includes areas for a pack-start-code, a system clock

reference (S6Rdrised’ Fod¥rIr aRuANX (858, & a-dHoWeiingl RES paeksts.
Preferably, the pack-start-code is the 32-bit code 0x000001B4

(hexadeci malin@etAkt 06 .and in thaki §he 16Enttd Lskgaaiscs d4he agler uabyredof a PES

packet, while Figs. 16A, 16B, 16C and 16D, together show a preferred

syntax for the &ESqgmaokerlyAseshoduting REE padéetprogtamiesctions in
response to the path information.

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 displaying each version is
recorded in a locatable area of the information carrier and
in that the second means are adapted for locating the ares.

15. Device as claimed in one of the Claims 12 to 14,
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.

16. 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.
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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- packewO 2196831, and an opti cal S-header.”  The opti cRFTHRE/Fd8%er

i ncludes a presentation tine stadﬁ}E ’ Imu] decoding tinme stanp
(DTS). Preferably, the pac ulﬂ"' fix is the 24-bit code

0x000001 and the streamid is an 8 b|t Tode representing the length of a

WD 97/ 06531 PCT/ JP96/ 02188

53 succeedi ng packet. PES- packet-length may vary up to a maxi mum
of 2048 bytes. Preferably, packet dataggmy be video data, corresponding
to a video stream or audi o data, corresponding to an audi o stream

Advant ageously, {fe afaMeedgsceidatbalahi BiiiRm Plhorpask chamidepasket
facilitates reproduction of mnultiplexed data from
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, and in that the first
means are adapted for displaying the picture information in
response to the time code information.

18. Device for providing an information carrier on
which an information signal 1is 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 versions of the video
program, the device comprising coding means (93) for coding
the picture information and recording means (95, 96) for
recording the information signal on the information carrier,
characterized in that the control information comprises path
information indicative of one or more versions of video
information sections to be shown in linked fashion, the path
information being indicative of sections to be displayed
consecutively and in that the device comprises generator
means (94) for generating the path information and means (94)
for adding the path information to the picture information.

19. Method of transmitting picture information
intended for being displayed on a picture screen via an

information carrier on which an information signal
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any sector of the information carrier on a random access basi s.

I n accordance with the above, an entry point, I npl emented - as an entry
packet, nawobro&dkcri bed with two packets, a PSD packet BEHIRPSHOZIS
packet. In a PSD packet, the program stream directory (PSD) descri bes
the current- directory offset (previous directory offset) of the current

PES pack further includes the distances between the current
PES paCkF 'l t 'U!I,nei ghboring entry points (three before and
t hree af e T and | ayout of a PSM packet is illustrated in

Figs. 22A and 22B. The PSM definegsthe el enentary stream of the
program stream for exanpl e, the PES data type such as MPEG vi deo,

MPEG audi 0 QLpresdf€idd kidsurdefintedmatiendescré pd pddd, afea dafdtred in the
PSM packet may I nclude a variety of descriptors including

pat h_descri phebr@ét M0t SHBESEI Pt Pldeo informatJbmnet her ilepkenwmieat i on of
the MPEG system defined in | SO11172 and illustrated in Fig. 17, each
mul ti pl exedvideo picgiramashd Scammpili seflonfiatdra @orndlep payrkss ared ious
versions of the video program, characterized in that the
control information comprises path information indicative of
one or more versions of video information sections to be
shown in a 1linked fashion, the path information being
indicative of sections to be displayed consecutively.

20. A method for displaying one of a plurality of
versions of a program recorded on an information 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 versions;

reproducing from said information carrier said one of
said plurality of versions for display to the user.

21. The method according to claim 20 wherein said step
of displaying fating 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.
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54 | SO 11172 endcode. An 1SO 11172 end _code is preferably the 32-bit

code 0x0QPQ34Ks53¢ hexadeci mal notation). Each pack I nclp¢depogrodigader
and one or nore packets. The header i'ncludes a packstart_code,

preferably the 32-bit code a system cl ock reference
(SCR). Each packet I ncl udes Hlmﬁﬁﬂﬁm!mm EmLcodepr efix, a
stream.d, a packet | ength, +«a presentats on ti me stanp (PTS) a

decodi ng time stanp (DTS), and packet data. Preferably, the
packet start_codeprefix is the 24-bit de 0x000001. The stream.id
represents the type of packet and the B cket length (16 bits) represents

t he succeedi ng packet g arran enment gl | ows audj o and vi deo
data to be rrultl%ﬁexér&e méthod a‘ifi°g“d1f§ Plﬁlsat’r“étzésw ShEf i P ke W t stream

for mat "‘Q% Cﬁslpqglyliqugsra? ! rgy 1p(%lorr]'}ngt l;l'{leerC{rhrng_t c%rcr)lp rllsgsesthé r]s 1'.Oerpqs(:"r

of:

displaying ¢to the wuser a plurality of ratings
corresponding to said country; and

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

23. The method according to «c¢laim 21 further
comprising the steps of:

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.

24. 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.

25. The method according to claim 20 wherein said step
of displaying rating information comprises the step of
displaying to a user a rating information regarding each
version from said plurality of versions.

26, The method according to claim 20 wherein said step

of displaying rating information comprises the steps of:
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a pack header, a videopacket header, video data, an entry point, a

vi deopacket header, video data which includes an | -frame, an

audi opackeD iwastar and audi o data. A program st ream di r #STGIPPARSD) and
a program stream map (PSM are included in the entry point which is

| npl emented as an entry packet . It should be noted . .that.. the
entry point 1is positioned before the videopacket header whic

i medi ately precedes the I-frane. A sector Umwwuﬂm "HHHIITSD
and PSM recorded therein is referred to as an "entr

97/ 06531 87 PCT/ JP96/ 02188

55 A data recordi ng device inplenenting the above- descri bed data

formats is illusitaletheiMafiGiead?d odd® prd &OYNRY GRVIrCE ratidigCcat ed
generally at 1900, receives audio

preference; and

displaying to the user a preselected rating information
regarding one of said plurality of versions if said
preselected rating information is consistent with said
prestored user rating preference.

27. An apparatus for displaying one of a plurality of
versions of a program recorded on an information 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.

28. The apparatus according to claim 27 wherein said
means for displaying rating information comprises:

means for displaying to the user a plurality of country
identification information; and

means for receiving from the user a selection of a
country corresponding to one of said plurality of country

identification information.
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and video input, packets the audio and video input, tine- di vi si on

mul ti pl exes the packets, and records the stream of mul ti pl exed packets on
an i nf or mato omesar ri er . Recor di ng devi ce 1900 i ncl udes ecT/sRediooissncoder
1902, a vi deo encoder 1904, a multiplexing unit 1906, a storage nedi um
1908, a table of contents (TOC) data generating circuit 1910, a. Lable

of contents (TOC) appending circuit 1912, a sector
circuit 1914, an error correction code (ECO encoder Mﬂﬂﬁm
circuit 1918 and a cutting nmachi ne 1920. Al t hough t|on

with a disk 1922, recordi ng deviceg3900 nay record data to any
I nformati on carrier including, for exanple a magnetic tape or dISk a

nagneto-optical Sk’TﬁQ %g%éfé%u aééfggingr%%”qunﬂuggoﬁher

Audi o encoder 1902 and" vi encoder Eonvént i ona gna

encoders wWh,ehy T 94 EXAM 61 n ¥aREhE O Mo rnOIB emmre%ﬂ%“ges

Mul ti pl exi ng anit 1906 mul t'i plfexes encoded ‘audi o and vi deo data and
determ nes the lasaﬁéom Qfisp1apiild yto RAENhSerid p]Itﬁ%llQ?t 8¢ ratfnpieferred
enbodi ment of  nmultiplexing unit 1906 is discussed below in connection

Wi th corresponding to said country; and

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

30. The apparatus according to claim 28 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.

31. The apparatus according to claim 27 wherein said
means for displaying rating information further comprises:

means for displaying to the user a plurality of
ratings; and

means for receiving from the user a selection of at
least one of sgid plurality of ratings. |

32. The apparatus according to claim 26 wherein said
means for displaying rating information comprises means for
displaying to a user a rating information regarding each
version from said plurality of versions.

33. The apparafus'according to claim 27 wherein said

means for displaying rating information comprises:
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Fig. 20. WD 97/ 06531
PCT/ JP96/ 02188 . 56 St or age
medi um 19080 87/8658k mul ti pl exed encoded audi 6” and vi deo dtTATRRS2188Y

conpri se any conventional data st ' Preferably, storage
medi um 1908 is a digital storage nlﬂﬁﬁm" F“Hing a disk drive for
reading to and witing froma nmagneti ai S6, a nmagneto-optical disk or
an optical di sk. TOC data generating circuit 1910 generates TOC
data as a function of entry point information. TOC appending circuit
1912 appends TOC data to nmultipl exed daf a. Sect or header appendi ng
circuit 1914 divides data into sectors and appends a header to each

sector. ECC encqgfinsl936ri c3c60HENd1ON8ast BLEOp A1 IQAN §ode encoder
for appending error correction

rating preference; and

means for displaying to the user a preselected rating
information regarding one of said plurality of versions if
said preselected rating information is consistent with said
prestored user rating preference.

34. A method for recording a plurality of versions of
a program on an information carrier, said plurality of
versions comprising a plurality of program sections, said
method comprising the steps of:

encoding said plurality of program sections to produce
a plurality of encoded program sections;

appending an address information to each of said
plurality of encoded program sections;
| appending a version information to each of said
plurality of encoded program sections; and

recor&ing said pluralify of encoded program sections,
including said address information and said version
information, oﬁ said information carrier.

35. The method according to claim 34 wherein said step
of encoding comprises the steps of:

intra-coding said plurality of program sections to
produce I-frames; and

predictive coding said plurality of program sections to

produce P-frames.
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codes to data. - Mdulation circuit 1918 is a conventional signa
nodul at or for nodul ating a signal suitably for utilization by cutting

machi ne Cutting nachine 1920 is a convent i |
recor di ”9%&/0‘?831‘: or recording data on an i nformation Cg??g?@ﬁﬁss

I'n operation, video signals are supplied through the video input to
vi deo encoder 1904 and audio signals are supplied through the audio

input to H"ﬂ'ﬂ ﬂmm Vi deo encoder 1904 supplies encoded vi deo
signals t Il ﬂ"4 g unit 1906. Audi o encoder 1902 supplies encoded
audio signalscta myl tspl exing unit 1906 Mul ti pl exi ng unit WO

97/ 06531 PCT/ JP96/ 02188

57 1906 supplies multiplexed encoded audlo and video data to
2. The method according to claim 34 wherein said step

of appending an address information comprises the step of
appending a start address information and an end address
information to each of said plurality of encoded program
sections.

37. The method according to claim 36 wherein said step
of appending an address information further comprises the
step of appending a next section start address information
and a previous section last entry point information to each
of said plurality of encoded program sections.

38. The method according to claim 37 wherein said step
of appending an address information further comprises the
step of appending an adjacent entry point address information
to each of said plurality of encoded program sections.

39. The method according to <c¢laim 34 further
comprising the step of appending a time code information to
each of said plurality §f encoded program sections.

40. The method according to claim 39 wherein said step
of appending a time code information comprises the step of
appending time code information regarding a timing of each
of said plurality of encoded program sections relative to a
leading end of at least one of said plurality of versions.

41. The method according to <c¢laim 34 further
comprising the step of appending a track number information

to each of said plurality of encoded program sections.
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storage nedi um 1908 for tenporary storage. Mul ti pl exed encoded
audi o and video data from storage medi um 1908 are supplied to TOC
appendi ngvoior/eeszt 1912 which - appends TGC-data to the nul pcpieendiss

bitstream The TOC data i ncl i nformation, e.g. sector
addr esses, regardi ng entry Bi‘i E{[Hlﬂ ‘iﬂi | pl exed data and is
supplied to TOC appendi ng cir data generating circuit
1910. The TOC data is generated by TOC data generating circuit 1910
fromentry point data supplied from rmultiplexing unit 1906. The

mul tiplexed bitstream incorporating }FQC data, is supplied to sector
header appending circuit 1914 which divides the bitstreaminto data

Sectors appr opriggt el ¥nginkiloq afOrdind’ 0% | MnP Ul Yhdrln Ak i dTLVLRL i 0D

carrier. preferre brtstream’is divid Into 48 byte

sectors forofStaQJp%SLﬁlhg GOk FESPORMYE PRSI @'uéﬁ%%%rpée@“the d f¥pr mation
carrier. A sector header, preferably conprising bytes and indicating

the sector gw emnwaﬁr&e@tﬁﬁmbéﬁ infoPREDHSd tegeagingeat ofrnfy data. A

pack or packet header 1s pl aced at the begi nning of each sector.
indication of each of said plurality of encoded program
sections relative to a leading end of at least one of said
plurality of versions.

43. The method according to claim 34 wherein said step
of appending a version information comprises the step of
appending at least one path number to each of said plurality
of encoded preogram sections.

44, The method according to claim 34 wherein said step
of appending a version information comprises the step of
appending at least one rating information to each of said
plurality of encoded program sections.

45. The method according to claim 34 wherein said step
of appending a version information comprises the step of
appending at least one version identification information to
each of said plurality of encoded program sections.

46. The method according to claim 34 wherein said step
of appending a version information comprises the step of
appending at least one path descriptor information to each
of said plurality of encoded program sections.

47. The method according to claim 34 wherein said step

of recording comprises the steps of:
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The sectors of data are then supplied to ECC encoder

error correction codes, such as parity codes, to the sectors of
dat a. Weo7e@aiors of data, ‘augnmented with error cor pegijpodioxgses,
are supplied to WO 97/ 06531

L

PCT/ JP96/ 02188

1918 for

is supplied to cutting machine 1920 for recording on disk 1922.

Fig. 20 illustrates a preferred enbodi nent of

shown, mnultiplexing unit 1906 includ§% a video entry point detecting
circuit 2002, code buffers 2004 and 0

header

ording a first compl s unit

lately
prior to a jump point on said information carrier; and

recording a second completed access unit immediately
following said jump point on said information carrier.

48. The method according to claim 34 wherein said step
of recording comprises the steps of:

recording a first completed access unit immediately
prior to each respective jump point on said information
carrier; and

recording a second completed access unit immediately
following said each respective jump point on said information
carrier.

49. The method according to claim 34 wherein said step
of recording comprises the steps of:

recording a first plurality of access units on a first
side cof a jump point; and

recording a second plurality of access units on a
second side of_said jump point without recording an access
unit which requires for decoding one of a prediction and a
reference with respect to one of said first plurality of
access units.

50. The method according to claim 34 wherein one of
said plurality of versions comprises a single program section

on said information carrier.
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2012, a controller 2014, a nultiplexed system cl ock generating circuit
2016, an entry point storing unit 2018, and a rating appending circuit
2020. Al swodhoge3lis a switch 2024 and a | ocal decoder 2022T/JpP96/02188 Vi deo
entry point detecting circuit 2002 detects the presence of I-frames in

t he encoded video data supplied from vi deo encoder 1904 and generat-es- an

entry point generating signal in response to each o f _an
| -frame. Al ternatively, video encoder 1904 is coupl ﬂmhﬂ E " u'
controller 2014 and generates an entry point generating= |ne

an |-frame is encoded while video entry poi nt detectlng circuit 2002 S
omtted. Code buffers 2004 and %006 and entry point storing unit

o018 Lare convepl!ofghardRl& sof el g:dhggvageammmmmgﬁ ng Ggfcult

2008 is a convention controlﬁed SW vi ce Cont 014 may

conprise a §1%&QQEQﬁeﬁﬁpragaﬁ%QOQﬁEEQQn carr1e¥§>9ziﬁ§5§1ura11ty of
PCT/ JP96/ 0218

versions comprising a plurality of program sections, said
apparatus comprising:

means for encoding said plurality of program sections
to produce a plurality of encoded program sections;

means for appending an address information to each of
said plurality of encoded program sections;

means for appending a version information to each of
said plurality of encoded program sections;'and

means for recording said plurality of encoded program
sections, including said address information and said version
information, on said information carrier.

52. The apparatus according to claim 51 wherein said
means for encoding comprises:

means for intra-coding said plurality of program
sections to produce I-frames; and

means for predictive coding said plurality of program
sections to produce P-frames.

53. The apparatus according to claim 51 wherein said
means for appending an address information comprises means
for appending a start address information and an end address
information to each of said plurality of encoded progrém

sections.
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59 Mul ti pl exed system cl ock generating circuit 2016 generates a

system cl ock signal . Rating appending circuit 2020 generates
pat h- wesrroesgior for the current “ent r'y' poi nt . APEITRRY GO
prograns the rating appendi ng CI ch section that is

I ncorporated into the reproductl H@giﬁHﬂ particul ar path and
determ nes the section boundari est , a switch 2024 (shown) is

coupled to rating appending circuit 2020 and a | ocal decoder 2022

(shown) is coupl ed to storage nedi um 1908 and to controller 2014.
Switch 2024 and | ocal decoder 2022 mayzbe omtted as appropriate.
Encoded vi deo signals are supplied by Vi deo encoder 1904 t hrough vi deo

entry poi ”%rqgfcefﬁd &%ﬁ%ﬁcb'fteazc%o%ft 8898%51539“ & &l Q:%]gfiegnc defj audi o

signal s are supp enco coder: b The

ggg gut of @éf fiel %O%lamé coUP! £ad Ohd &Il 3! aF1 100 WAS NG Gig Cui t

plurallty of versions.

60. The apparatus according to claim 51 wherein said
means for appending a version .nformation comprises means for
appending at least one path number to each of said plurality
of encoded program sections.

61. The apparatus according to claim 51 wherein said
means for appending a version information comprises means for
appending at least one rating information to each of said
plurality of encoded program sections.

62. The apparatus according to claim 51 wherein said
means for appending a version information comprises means for
appending at least one version identification information to
each of said plurality of encoded program sections.

63. The apparatus according to claim 51 wherein said
means for appending a version information comprises means for
aprending at least one path descriptor information to each
of said plurality of encoded program sections.

64. The apparatus according to claim 51 wherein said
means for recording comprises:

means for recording a first completed access unit
immediately prior to a jump point on said information

carrier; and
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out put of buffer 2006 is coupled to termnal E2 of sw tching circuit

5008: TPeEgutPut oI ﬁntry poi nt ggnerating circuit 2012 is coupled to
erm na of switching circuit 2008 CUtput t erm nal I ng
circuit 20EBIVH5Houpl ed to header appending circuit 201d’colr/ﬁ/§%%ﬁ?exed

audi o and vi deo data and he ﬂm I ncl udi ng specifi caI |y PSD
and PSMinformation, is supj m’mummulﬂﬂﬂ appending circuit 2010

is supplied to storage medi um 1908° " \AD 9// 06531
PCT/ JP96/ 02188 60 Control |l er
2014, responsive to the system cl ock signal, controls switching circuit

2008 to sequentially and periodicall 96couple input termnals E1 and E2 to

out put terminal F. In this manner, encoded data is supplied from

buf fers 2004 andm@8R$ tferhesdtrirddpgendi sgecend CubmpPOi€d access unit
immediately following said jump point on said information
carrier.

65. The apparatus according to claim 51 wherein said
means for recording comprises:

means for recording a first completed access unit
immediately prior to each respective jump point on said
information carrier; and

means for recording a second completed access unit
immediately following said each respective jump point on said
information carrier.

66. The apparatus according to claim 51 wherein said
means for recording comprises:

means for recording a first plurality of access units
on a first side of a jump point; and

means for recording a second plurality of access units
on a second side of said jump point without recording an
access unit which requires for decoding one of a prediction
and a reference with respect to one of said first plurality
of access units.

67. The apparatus according to claim 51 wherein one of
said plurality of versions comprises a single program section
on said information carrier.

68. A method for reproducing one of a plurality of

versions of a program recorded on an information carrier,
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Controll er 2014 controls switching circuit 2008 to conplete an access
unit, such as an audio frame, and |-franme, a P- frame, or a B-frame at
the junpwPArM6s31 This will be described in detail bel RET/FPISHEIBECtI ON
with Figs. 23A, 23B, 24A and 24B. Circuit 2010 is controlled by
controller 2014 to generate an MPEG type bitstream fromthe-encoded .

dat a. Specifically, header appending circuit is co "m

a video packet header to video data supplied from 3 mm mu&’”@iﬁ
append an audi o packet header to audio data supplied from

Control l er 2014 receives the entry poignt generating signal and, in
response, controls entry point generating circuit 2012 to supply a

program st r&a gluf‘&ltﬁryy 0@N¥e s ionsPE S AY it Q2PN URRL { Oy | WP Wir Jet o
switching circurt 2008 Control l er 2014 controls switching circuit 2008

to insert tdutionBSDsang mSidd by s beg Ofiee tdRpei-dgo entry point
(I-frame) by appropriately controlling the timng of the coupling of
i nput term nal EZpsothcongpuirorer sahdl infolrmathbs nemrrder a first
program section that includes a plurality of version
information and a plurality of address information;
detecting in said first program section a version
information corresponding to saiq one of said plurality of
versions and an address information corresponding to said
version information; and
reproducing from said information carrier a second
program section according to said address information.
89. The method according to claim 68 further
comprising the steps of:
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 from said information carrier a third
program section.according to said second address information.
70. The method according to claim 68 further
comprising the step of receiving from a user a selection
indicating said one of said plurality of versions.
71. The method according to claim 68 wherein said
version information comprises a version identification

information.
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WO 97/ 06531 PCT/ JP96/ 02188
61 the PSD and PSM are supplied to header appending circuit for

mul tiplexing with the encoded audi o and vi deo dat a.
each entﬂvog

In the PSD of

638! the |ocations of the three entry point SCTIRYYB4S8

poi nt are

stored in three preveairect MIDAMTRITHIM eV ocalions o “the
three entry points |located i medi atel ¥ a¥j atertt but after the

particular entry point are also stored in the PSD in three
next _directoryoffset areas. However, since the |ocations

of future entry

points may not be determ ned until such® points are processed, such
storage is deferred until the three succeeding entry points have
been processed.72. AcTbedmeghyd cerordlinegr 201l ciomt 6®| wheneiy peildt
storing unit 2018 to store the |ocation of each entry point. Actual

version information comprises a rating information.

73. The method according to claim 68 wherein said

version information comprises an entry packet information.

74. The method according to claim 68 wherein said

version information comprises a path descriptor information.

75. The method according to c¢laim 68

further

comprising the step of displaying to a user said first

program section and said second program section without a

perceptible interruption in display.

76. The method according to claim 68 wherein said step

of detecting comprises the step of detecting an entry point.

77. The method according to claim 76 wherein said

entry point is an entry sector.

78. The method according to claim 76 wherein said

entry point is an entry packet.

79. The method according to claim 76 wherein said

entry point is a path descriptor area.

80. The method according to claim 76 wherein said

address information comprises a next section start address

information.

81. The method according to claim 68 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
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storage of the entry point |ocations in each of the PSDs occurs fol | ow ng
the storage of the multipl exed audi o and video data in storage nedi um

1908. WO 97/0633¢r the video and audi o data have been nul t iPpireneesio2188 and
stored in storage nmedium 1908, controller 2014 accesses the Iocation
information stored in entry point storing uni t and routes the | ocation

I nformati on to stora For each of the entry points stored
i n storage ne ’ Iocations of the three entry points after
t he particular* nd the |ocations of the three entry points

before the particular entry pornt are gyplied fromentry WO
97/ 06531 PCT/ JP96/ 02188

62  point sfQfd NGbdeNiitnFEQHEt§ On SL AGEe BT @Hl:hgg&efporofs'[r@'b"i‘gﬂuc ihP
association wth that particular entry point. Entry point

a second program section comprises the step of reproducing
a second time code information.

82. The method according to claim 68 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 numﬁer informaticn and wherein said step of reproducing
a second program section comprises the step of reproducing
a second track number information.

83. 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, 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;

means for detecting in said first program section a
version information corresponding to said one of said
plurality of versions and an address information
corresponding to said version information; and

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

84. The apparatus according to claim 83 further

comprising:
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storing unit 2018 al so supplies entry point information to TOC data
generating circuit 1910. I an alternate enbodi nent, actual

n

storage &fOPHESPBbcat i ojﬂ!]ﬂ’l{,ﬂlﬂjllmuﬂml'Lent ry point precedPGF/JRIGe188 cul ar
entry point occurs C oo storage of the nmultipl exed data.
Fig. 21 illustrates another erbodi ntnt* of a data repr oduci ng devi ce 2100
according to the present invention. Dat a reproduci ng device 2100 is
conprised of tracking servo circuit 2102, pickup 2104, drive

control circuit 2106, denodul ation <circuit 2108, error correction

code (ECO circuit 2110, header sggp@ration circuit 2112, switch 2114,
vi deo decoder 2116, audio decoder 2118, controller 2120, entry point

storing unit 2122an@n@dofORestOting URI ta?d2decond progiitkdr A ds a
conventi onal pickup device for reading i nformation froman information

carrier. &5y aklrgioRi CKBPrmat i2h040686PPdriEih AR c0RkEEAbNPI €K Ua fOT
optically accessing data recorded on an optical disk. Simlarly,
tracki ng seiwpalitgi rdui te240@ms drainde €Oontecohdci address?10ff o teaoiid at i on
circuit 2108, and error correction code circuit 2110, are conventi onal
devi ces. corresponding to said second version information; and

means for reproducing from said infermation carrier a
third program section acceording to said second address
information.

85. The apparatus according to claim 83 further
comprising means for receiving from a user a selection
indicating said one of said plurality of versions.

86. The apparatus according to claim 83 wherein said
version information comprises a rating information.

87. The apparatus according to claim 83 further
comprising means for displaying to a user said first program
section and said second program section without a perceptible
interruption in display.

88. The apparatus according to claim 83 wherein said
means for detecting comprises means for detecting an entry
point.

89. The apparatus according to claim 83 wherein each
of said plurality 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 information and wherein said means for reproducing a
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Entry point storing unit 2122 and TOC storing unit 2124 are
conventional data storage devices. Switch 2114 i's a~ = WD 97/ 06531

CP(C):-rII_{ E-E?F/egwfg;g?zﬁi]ng device. Controller ”lllll“"l" Imuﬁ[u"”rfgremg‘mmmss

m cr opr ocessor - based devi ce. I n Opefatton® controller 2120 issues a
control signal to drive control circuit 2106 to read the |eading sector
on i nformation 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 i nf Qomati on carrier 1922. Pickup 2104
reproduces data from I nformation carrier 1922 and supplies the

reproduced dadcbrd progleiisd @didi cohpCiids mddifs for Deepded@d i aCircuit
2108 denodul ates the reproduced data and supplles denodul at ed dat a
second time code information.

90. The apparatus according to claim 83 wherein each
of said 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.

91. 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, said method comprising the steps of:

reproducing from said information carrier a version
information corresponding to said one of a plurality of
versions and an address information corresponding to said
version information; and |

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

92. The method according to claim 91 wherein said step
of reproducing comprises the step of reproducing a table of
contents information.

93. The method - according to <claim 92 further

comprising the step of reproducing from said information
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to ECC circuit 2110 for error correction. ECC circuit 2110 detects

and corrects errors found in the reproduced data and supplies the
error-conygotmgkadata to header separation circuit 2112. PEEJPR602188
separation circuit 2112 separates TOC information fromthe
error-corrected data and supplies the TOC information to controller
2120. Controller 2120 stores the TOC information in TOC storing uni t
2124 and displays the TOC infornmation to a user by neans of a display
unit (not shown). In response to user input, controller 2120

i ssues a control signal to drive cggfrol circuit 2106 to initiate a
reproduction operation. Drive control circuit 2106 drives pi ckup 2104

by neans of tracking erv i rCui t p N n@N tohes dirf or mat i on
carrier 19§2r§éF5c?e8§ Ey 58! bx g%é%bf%ﬁggons WA ’

PCT/ JP96/ 02188, o« information.
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64 user. Controller 2120 also issues a control signal to video -
decoder wbl®B/as t o audi o decoder 2118 in preparation for PCT/HR6/82188codi ng.
In accordance with the process described above, data is reproduced from
the information carrier, denodul ated, and error-corrected. The
error-corrected data is supplied to header separation circuit 2112.

Posi tion i nformati on regarding hgocurrent 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 2 circuit 2112 separatg@s the pack header, packet
header, program di rectory, program streamdirectory (PSD), and

program stream PSM an{d_suppl such header dpta tg., controller
2120. The tinme-division_nul}i pl exed_data whi ¢h [Pmajns is supplied to
input termnal G of4'svvitch 2114. Qut put term nal HJ5' of swtch 2114 is
coupled to an input” of vi deo decoder 2116 while output termnal H2 is

coupled to an i nput of audio 15113§r12118.
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Control l er 2120 stores entry point information included in the header

data in ﬁR;%Mmgﬁint storing unit 2122. Al ong wth eaChlﬁﬂ&ﬁ¥mﬂﬁ%€t IS
e Toca

stored t ion of the point as determ ned fromthe turren osition
i nformation supplied by drive control circuit 2106. The relative
| ocation of the entry points wth respect to one another may al so be
st or ed. WO 97/ 06531
PCT/ JP96/ 02188 2/30 65 Control |l er
2120 controls switch 2114 to sequentially couple input terminal Gwth
either output termnal HL or H2 in accordance with the streamd
i ncl uded in the correspondi ng packet header. The tinme-division
mul ti pl exed data is thus selectively routed to either video decoder 2116
or audi o decoder 2118, as appropriate. In a reproduction operation
controller 2120 retrieves
0 40
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from TOC storing unit 2124 rating information stored in the
rati ng_de 5@7}0%5?() area of the DIOC area. Controller 2129CT/JP§6%F§8‘§S t he

di splay uhrt”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 througB/30user interface, not shown, whi ch
transmts the user's selection to controller 2120 For exanpl e, the user
interface may conprise an operdting button | ocated on¥ reproduci ng device

2100 or a renote control devicéd for controlling reproduci ng device 2100.
Fol | owi ng receipt of the user's %aéﬁ'équf:ﬂﬂpq{f a particul ar country,
control ler 2120 controls the diispl aydéestriptor_tdge display] a list of
correspondi ng rating_typenunber dedoviptert_lemgttand ratipg_typestring

i nformati on. The user i ndijcat es%%tgenrabi pg_type_nurrber i nformation
which are to be al l owed for [repro 1N 8hd enters the selection into
t he PTS :

track_number
pX_sectors_to_read
pX_sectors_from_start
pX_offset_next_section
pX_ofiset_previous_section
pX_offset_next_track
pX_otfset_previous_track
pX_track_tc

pX_path_tc

FIG.6
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WO 97/ 06531 PCT/ JP96/ 02188 _
66  userwdWmebfice. The user interface transmts the userpdr pogRbfgti on

to controller 2120. Fol | owi ng recei pt of the user's sel ection of

al I owabl e ratingtype_nunber information, controller 2120 retrieves
pat h_rati ngassi gnnment s() i nformation included in PTOC i nformation from
TOC storing unit 2124. As a function of t he country

code and rating_typenunber infé&/3@tion selected by the _user,
controll er 2120 deternmines fromthe path_ratingassi gnments() i nformation
t he path_nane [ nBegntaxtion of an al | owabl € paNd. of bis T EPMNEMmaReN. If only
one path is delepainn@esdripteg) allowable, Teproductron accorarngito t hat
path is comrenge by controller 2120. If multiple pathg are

determned to pe all 8¥‘@9|p‘?¢r tag controller 2120 contsg ol s ut"p‘gmdi spllay unit to
di spl ay -

descriptor_length 8 uimsbf
reserved 5 bsibf
path_number 3 uimsbf
reserved 4 bsibf
PTS[32..30] 3 bsibf
marker 1 bsibf
PTS[29..15] 15 bslbf
marker 1 bsibf
PTS[14..0] 15 bsibf
marker 1 bsibf
track_number 16 uimsbf
pX_sectors_to_read 24 uimsbf
pX_sectors_from_start 24 uimsbf
pX_offset_next_section 32 imsbt
pX_offset_previous_section 32 imsbt
pX_offset_next_track 32 imsbf
pX_offset_start_track 32 imsbf
pX_track_tc_hours_1 4 bsibf
pX_track_tc_hours_2 4 bsibf
pX_track_tc_minutes_1 4 bsibt
pX_track_tc_minutes_2 4 bsibt
pX_track_tc_seconds_1 4 bsibf
pX_track_tc_seconds_2 4 bsibf
pX_track_tc_CC 2 bsibf
pX_track_tc_frames_1 2 bslbf
pX_track_tc_frames_2 4 bslbf
pX_path_tc_hours_1 4 bsibf
pX_path_tc_hours_2 4 bsibf
pX_path_tc_minutes_1 4 bslbf
pX_path_tc_minutes_2 4 bsibf
pX_path_tc_seconds_1 4 bsibf
pX_path_tc_seconds_2 4 bsibt
pX_path_tc_CC 2 bsibt
pX_path_tc_frames_1 2 bsibf
pX_path_tc_frames_2 4 bsibf

FIG.6A



ratingtype_string information and path_nanme information correspondi ng

to the semgsbdrabssrt i ngt ype _nunber i nformation. The user p¢RIPHARESL S
anong the pat hnane information and correspondi ng rating_type_string
information for the path which is desired for reproduction and enters
t he sel ection into the user interface. The user interface transmts the
user's selection to controller 2120 which controls r epr oduci ng
devi ce 2100 to reproduce the sel ect &30ersion of t he video work
according to the selected path. By the above- descri bed process, a user
sel ects anmong plural versions of WO 97/ 06531
PCT/ JP96/ 02188 67 a video work to
sel ect the version that has a rating which is consistent with the user's
pr ef er ence. Alternatively, if nmultiple paths are determ ned to be
PACK AUDIO VIDEO

HEADER | PSD | PSM PACKET PACKET

PATH DESCRIPTION
A

-~ - -

HEADER| (PATHO) | (PATH1) | (PATH2)

FIG.6B

TIME CODE
DESCRIPTOR PATH DESCRIPTION
\ ” A - - -
\

(PATHO) | (PATH1)| (PATH2)

(TRACK NUMBER DESCRIPTOR)

FIG.6C



al l owabl e, controller 2120 nmay comrence reproducti on according to
the path Cstﬁfo@%d' ng to the small est pat h- nunber i nfor %trhﬁ@s/ozxﬁs a
further alternative, a default path nmay be pre-recorded on the
information carrier which is retrieved by controller 2120 whi ch
then conmmences reproduction according to the default path information.
Preferably, such default path information is stored as

pat hrati ngassi gnnents i nfornation. @%ﬁonal ly, a default path may be
pre-stored in controller 2120. In an alternate enbodi nent,
reproduci ng devi ce 2100 i ncl udes an input device (not shown), such as a
swi tch, which may be set by a user to indicate the ratingtypenunber

i nformati on which reflects the wuser's pr ef er ences. Control |l er
2120 accesses the user's preferences fromthe inggt device and initiates
reproduction of the video worl87 versi d2that has a_rating conggstent wth
the user's pr ef erences. The \j nput devi'g:e mai nt rmE The uger's sel ection
for future use by reproduciyg devide 2100. Optiondlly, {he i nput device
may be positioned so as tp be.inacdessible tb m nor-.a.ge‘dope’FSZns,
constructed so as t%é) o conplicated

~ I

1 .88 Y

FIG.8
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to be operated by m nor-aged persons, or

ot herw se | ocked to WO
97/ 06531 wo 97/06531 PCT/ JP96/ thafP96/02188
68 prevent or at |east to deter reproduction of certain version of a
vi deo work. I n anot her alternate enbodi nent, ratingtypestring

I nformation
rati ng_definition()

and path_nane

I nformation or p

for every version of a video work re
di spl ayed to the user by neans of

by controller 2120.
anong al
information carrier.
receives a

30

i nformati on,

ed on

based
ating_assignnents()

upon
i nformati on,
the information carrier is

a display unit (not shown) controlled
Such an enbodi nent enables a user to choose from

versions of the video work that are avail able on the
In a reproduci ng operation,

controll er

PRIMARY VOLUME DESCRIPTOR PVD
DISC TOC - P_TOC
PROGRAM TOC 1 — P_TOCA
PROGRAM TOC 2 L~ P_TOC2
PROGRAM TOC 3 —~ P_TOC3

3 2L T

a PROGRAM TOC N — P_TOCN

@ : LS

=

3 PROGRAM 1 -~ PRG 1

)

>
PROGRAM 2 L~ PRG 2
PROGRAM 3 — PRG 3
PROGRAM N L— PRGN

FIG.10
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command froma main controller (not shown) to enter into a rating node.
In rating ontroller 2120 nonitors data flowing th er
separat i nﬁ?ﬁ%ﬁ’?‘t 2112. If a PSMis detected, controll eﬂ;@ggﬂgg}%g@g

itors
the data for a path descri ptor. If no pat h descri ptor IS
det ect ed, straightforward data reproduction occurs. Fig. 23A
I1lustrates conpl eted access units poth sides of a junp point |ocated
bet ween twg_sectors Eig 23R illustrates uncomleted access units on

bot h si des|.of aBPunp noi nt | JHGMANEMBt ween tun dectorLontenty  osa

illustrates an 1 arrang¥pmme ReSCHiPAICTYPS a in whi JRUPLIRaLYAINR or
ref erence f 8o @ecodi ngtaé‘dﬂfﬁlqeﬁﬁf'%’f dat a need onl “made with rdspect
b

to data on|the shne sideVeume 2 Ref YRrSIBD t he dat [diUmerigal value o
97/ 06531 8 Unused Fiel PQtPYRYEE 02188
69 9 to 40 System ldentifier ‘a-characters
41to0 72 Volume Identifier d-characters
73 to 80 Unused Field (00) bytes
81to 88 Volume Space Size numerical value
89 to 120 Unused Field (00) bytes
121 to 124 Volume Set Size numerical vaiue
125 to 128 Volume Sequence Number numerical value
129 to 132 Logical Block Size numerical value
133 to 140 Path Table Size | numerical vaiue
141 to 144 Location of Occurrence of Type L numerical vaiue
Path Tabie
145 to 148 Location of Optional Occurrence numerical value
of Type L Path Table
149 to 152 Location of Occurrence of Type numerical value
M Path Table
153 to 156 Location of Optional Occurrence numerical value
of Type M Path Table .
157 to 190 Directory Record for Root 34 bytes
Directory
191 to 318 Volume Set identifier d-characters
319 to 446 Publisher identifier a-characters
447 to 574 Data Preparer Identifier a-characters
575 to 702 Application identifier a-characters
703 to 739 Copyright File identifier d-characters,

SEPARATOR 1,
SEPARATOR 2
740 to 776 Abstract File Identifier d-characters,
SEPARATOR 1,
SEPARATOR 2
777 to 813 Bibliographic File Identifier d-characters,
SEPARATOR 1,
_ SEPARATOR 2
814 to 830 Volume Creation Date and Time Digit(s),
numerical value
831 to 847 Volume Modification Date and Time | Digit(s),
numerical value
848 to 864 Volume Expiration Date and Time Digit(s),
numerical vaiue

865 to 881 Volume Effective Date and Time Digit(s),
numerical value
882 File Structure Version numerical value
883 (Reserved for future standardization)| (00) byte
884 to 1 395 Application Use not specified

1396 to 2 048 (Reserved for future standardization)| (00) bytes

FIG.11




decoded. A video encoder 1904 which does not perform prediction or
referenc a junp point for decoding access units ilized
if data f\gﬁ?ﬁl@gﬁéed as shown in Fig. 24A. Fig. 24B i||usp'??§t})2§0§%d
arrangenment of video data according to which the decoding of certain
data on one side of a junp point will necessitate prediction or
reference with respect to data |located on the opposite side of the junp
poi nt . Fig. 25 illustrates g/g@ta format according to the
i nvention produced when plural data sequences, that is paths, are
recorded on the information carrier. As shown, the bitstreamin the
recordi ng nmediumhas its path constituted by three sections S1, S2 and
S3 which are separated by two unused portions of the information
carrier. Reproduction of a version of the programconstitutes
reproduction jof S¥B&Xj ons S1., S22, S3 in oNecefbitsect | dfpemonis rlecor ded on
tracks 1 and didc_weqif on S2 is recorded on tracks 2 and 3, and section S3
is recorded on trackgg 3 ufe In a stragghtfqyggrd redroduction
operation, controll g\r’d'v 2120 controls data repr o&ucti qn t 0o commence at the
_ver sibt

| eadi ng ston
length 16 uimsbf
toc_type 8 bsibf
reserved 8 bsibf
albumy)
catalogue()
reserved 16 uimsbf
number_of_programs (NOP) 16 bsibt
rating_definitions_offset 32 uimsbf
program_linkage_offset 32 uimsbt
disc_track_offset 32 uimsbft
program_toc_pointers_offset 32 uimsbf
disc_play_time_offset 32 uimsbf
disc_name_offset 32 uimsbf
disc_date_offset 32 uimsbf
disc_copyright_offset 32 uimsbf
disc_publisher_offset 32 uimsbf
reserved 288 bsibt

rating_definitions()
program_linkage()
disc_tracks()
program_toc_pointers()
disc_play_time()
disc_name()
disc_date()
disc_copyright()
disc_publisher()

FIG.12



end of the first section which is presuned to be recorded in the first
section Siyoéaaessiol | er 2120 detects the program st r eam pefy/pbddisst or ed

in the entry point recorded in the first section S1 and detects the
pat h_descriptor() associ ated with the path to be reproduced fromthe
pat hdescri ptors() WO 97/ 06531
PCT/ JP96/ 02188 70 area. Controller
2120 stores the path_descriptor infb@fQion in entry point storing unit
2122. Plural pathdescriptors may be present in each path of the PSM
The information of pXsectors_to_read, indicated by arrow 26[err],
pX sectors fromfirst, indicated by arrow 26[err], pX of f set
next secti on, i ndi cat ed by arrow 26[err],
pXof f set _previ oussecti on, i ndi cat ed by arrow 26[err],
pX_of f set _next _track, i ndi cat ed by arrow 26[err] and

Syntax. No. of Bits Mnemonic

disc_tracks() {
for(i=0; i < 8; i++){

number_of_tracks(NOT) 16  uimsbt

reserved 16 bsibf

for (t=0; t < NOT; t++) {
program_number 16  uimsbt
track_number 16  uimsbf
start_Isa 32 uimsbf
last_|sa 32  uimsbf
last_es_Isa 32  uimsbf
stoppiing_stc 32 uimsbf

playing_time()

FIG.12A



pXof f set pr evi oust r ack, indicated by arrow 26[err], are i ncluded in
pat h_descidéfgssinf or mati on, as expl ai ned above and i1 pehjpbeehibh Fi 0s.

26A, 26B and 26C. After storing the pathdescriptor() 1 nformation,
controller 2120 conpares the sector address of the sector currently
reproduced fromthe drive control circuit 2106 to the sector address

stored in entry point storing unit 2117%%[ as indicated by arrow 26[err]
in Fig. 26A. \Wen the end point of1 he first section S1 is reached,

shown at the tip of arrow 26[err] in Fig. 26A, the controller 2120

controls the drive controlling circuit 2106 to access the start position
of the next section. Accordingly, reproduction is started fromthe
| eadi ng end of tSyetaxecond section S2. indi d¥e.cd Bits ar r Moeps®ic |in Fig.
26A. Af tpeogramted({g reproduction fromthe | eading end off the
second section S2, dudisighatyre 2120 detects in t hé4SM &8lbthe entry point
recorded in the secdwd_warsionon S2 t he 32 bsibt

length 16 uimsbf

toc_type 8 bsibf

reserved 8 bsibf

number_of_tracks (NOT) 16 uimsbf

reserved 16 bsibf

program_start_Isa 32 uimsbf

path_rating_assignment_offset 32 uimsbf

for (i=0; i<8; i++){

program_tracks_offset_i 32 uimsbf

} _

elementary_stream_info_offset 32 . uimsbf

program_play_times_offset 32 uimsbf

program_name_offset 32 uimsbf

track_names_offset 32 uimsbf

program_date_offset 32 uimsbf

track_dates_offset 32 uimsbf

program_copyright_offset 32 uimsbf

program_publisher_offset 32 uimsbt

reserved 288 bsibt

path_rating_assignments()
for (i=0; i<8; i++){
if (program_chapters_oftset_i>0){
program_tracks()
entry_points()
path_table()
}
}
elementary_stream_info()
program_play_times()
program_name()
track_names()
program_date()
track_dates()
program_copyright()
program_publisher()

FIG.13



WO 97/ 06531 PCT/ JP96/ 02188
71 pat haeepdest or i nformati on associated with the path tpcmp%/oz]sg

reproduced, and causes the detected pat hdescri pt or information to
be stored in storing unit 2122. After storing the
pat h_descriptor information, the controller 2120 conpares the sector
address of the sector currently rﬁroduced by drive control circuit 2106
with the end address stored in e p0| nt storing unit 2122,
i ndi cated by arrow 26[err] of Fig. 26B. Reproduction of the second
section continues until the end as indicated by arrow 26[err] in Fig.
26B. When the reproduction of the second section S2 conmes to a close,
control l er 2120 controls drive control CIrCUIt 2106 to access the start
position of sg , A =i-g
Repr oducti on 1 0 i ' After
starting reproda&gfm_ﬁﬂckﬂb{ I eadl ng end of section S3, controlfl er 2120
detects in the PSM of nuinbeernfrpath_tracks(NOPT) 16  uimsbt
reserved 16 bsibf
for (t=0; t < NOPT; t++) {
reserved 16  bsibt
track_number 16  uimsbf
start_rsa 32 uimsbf
last_rsa 32  uimsbf
last_es_rsa 32 uimsbf
stoppiing_stc 32 uimsbf
track_playing_time() 32  uimsbf
}
}

FIG.13A

Syntax No. of Bits Mnemonic
path_tabie() {
number_of_sections(NOCH) 32 uimsbf
for (ch=0; ch < NOCH; ch++) {
start_rsa 32 uimsbf
- last_rsa 32  uimsbt
stoppiing_stc 32 uimsbf
last_es_rsa 32 uimsbf
}
}

FIG.13B



point recorded in the section S3 the path_descriptor I nformation
correspondiB9fogssyhe path to be reproduced and stores thpci3badidARdsi on i N

entry point storing unit 2122. In section S3,

pXof f set _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 proceed to the ggﬁ f the sectio shown by arrow
26[err] in Fig. 26C, before reprodu 8 is terninated. W0 97/ 06531
PCT/ JP96/ 02188 72 Thus,

reproduction of plural sections occurs as descri bed above in accordance
with the information stored in the path_descriptonq areas of thel|sections.
An exanple of a fast forward (FF) reproduction
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operation according to the invention is described in the following. If
fast forwambpegssducti on i s commanded during reproductig%TMQ%Ymﬁggtion
as not

S1 and the pathdescriptor i nformati on recorded in section
yet been stored in the entry point storing unit 2122, controller 2120
detects the path_descriptor information associated with the path to
be reproduced fromthe PSMof an arbitrary entry point in section S1,
and that pathdescriptor information 14/3Q0r ed in storing unit 2122.
Controller 2120 controls device 2100 to sequentially access the recorded
entry points in accordance with the | ocation 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 addf€ss 1 ndicated by arrow 26[err] of Fig. 26A stored in t he
entry point storijng it 2122, and FF reproduction is continued until
the end poj nt cof |section Sl is reached or When t he end
point of spcti#on S1 | s reaghed or
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exceeded, controller 2120 controls drive control circuit 2106 WO
97/ 06531 PCT/ JP96/ 02188

73 to a¥@I¥%%Bk start position of the next section, that PEIIPYE/02188
position indicated by arrow 26[err] of Fig. 26A, for resumng FF

reproduction at the |eading end of section S2. FF reproduction
continues in accordance with the above-descri bed operation to the end
poi nt of section S3. As w | | ﬁ/gy ear to one of ordinary skill, the
above- descri bed operation nmay ada to achieve a FF reproduction of

a program havi ng any nunber of sections. An exanple of a fast
reverse (FR) reproduction operation according to the invention is
described in the following. If fast reverse reproduction is conmanded

during reproduction, of section S3 and the path_descriptor
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I nformation recorded in section S3 has not yet been stored in the entry
poi nt st owiopy/oese1t 2122, controller 2120 detects  the pat PCIePes/O8dr

i nformati on associated with the path to be reproduced fromthe PSM of an
arbitrary entry point in section S3, and that pathdescriptor information

Is stored in storing unit 2122. Control l er 2120 control s device
2100 to sequentially access the 186830 ded ent ry points in accordance with
t he | ogatgpae T oTTTERtTO egar g or war d—armd TG B0 MiherRank
entry poi Mtsesty ('{ cPSD—anut o Teproguce o 1=i (T odced
directly after JfaRefcfff o8B presiROI Nt. The sector agyr epgipef thgq entry
poi nt being accRapdl @S conpared to the sector addressg i Qghs@t ed |by
arrow 26[ err] QedighckéOfenttered in WO 97/ 06531 4 yuimsbf
PCT/ JP96/ 02188 (stream_id != program_stream_map 74
&& stream_id !=padding_stream
&& stream_id !=private_stream_2
&& stream_id '=ECM
&& stream_id !=EMM
&& stream_id !=program_stream_directory
&& stream_id !'=DSMCC_stream
&& stream_id !=iTU-T Rec. H.222.1 type E_stream){
'10' 2 bsibt
PES_scrambling_control 2 bslbf
PES_priority 1 bsibf
data_alignment_indicator 1 bslbf
copyright 1 bsibf
original_or_copy 1 bsibf
PTS_DTS_flags 2 bsibf
ESCR_flag 1  bslbf
ES_rate_flag 1 bsibf
DSM_trick_mode_flag 1 bsibf
additional_copy_info_flag 1 bsibf
PES_CRC_flag 1 bslbf
PES_extension_flag 1 bsibf
PES_header_data_length 8 uimsbf
if (PTS_DTS_flag == "10")} {
'0010’' 4 bslbf
PTS [32..30] 3 bslbf
marker_bit 1 bsibf
PTS [29..15] 15 bsibt
marker_bit 1 bsibt
PTS [14..0] 15 bsibf
marker_bit 1 bslibt
}
if (PTS_DTS_flags == '11') {
'0011' 4 bsibf
PTS [32..30] 3 bsibf
marker_bit 1  bsibf
PTS [29..15] 15 Dbslbf
marker_bit 1 bslibf
PTS [14..0] 15 bslbf
marker_bit 1 bslbf
'‘0001" 4 Dbslbf
DTS [32..30] 3 bslbf
marker_bit 1 bsibf
DTS [29..15] 15 bsibf

FIG.16A



the entry point storing unit 2122, and FR reproduction is
the start wobmesdf section S3 is reached or

start point
controls dr
the previou
Fig. 26C, f

of section S3 is reached or
ive control circuit 2106
s section, that isto
or resum ng FR reprodJ&V%

continued unti l
exceeded. PCT/JPOSNIASS t he

exceeded, controller 2120

to access the last entry point of

ﬁ sition indicated by arrow 264 of

n at the last entry point of

section

Byntax controlTer ZIZ0

JETecTS The Mgl diBis- T MHeMonic

i nf or mati on
entry point
stored in s
to sequenti
addr ess of
in the e
26B. FR rep
reached or
or

assocmaiked bit th the path
in sectipns§A.opnd that pat
toring unmarikétit Controller
al |y pccess the recorded
t he el{ESCR_flqpeatihei ng acc

T0 Dbe reproduced I Ogsigfe of an

h_descri ptor | Nfgr pRIYgON i S
2120 then control $gfvi ce 2100
entry points and conpares the |sector
essed with the sector address jstored

ntry poi nfeseivedi Nng unit 2122, indicated by arrow 2Qugrr] Fig.
roduct i ONESSRCPa¥e [BRE3DJUNti | the start point ofy peigction S2 is
exceeded. marker_bit Wien the start point of sectipnpghsi S refached
ESCR_base [29..15] 15 bslbf
marker_bit 1 bslbf
ESCR_base [14..0] 15 bslbf
marker_bit 1 bsibf
ESCR_extension 9 uimsbt
marker_bit 1 Dbslbf
}
if (ES_rate_flag == '1) {
marker_bit 1 bsibf
ES_rate 22 uimsbf
marker_hit 1 bsibf
}
if (DSM_trick_mode_flag == '1) {
trick_mode_control _ 3 uimsbf
if (trick_mode_control == fast_forward) {
field_id 2 bsibt
intra_slice_refresh 1 bsibf
frequency_truncation 2 bsibf
}
eise if (trick_mode_contro! == slow_motion) {
rep-cntri 5 uimsbf
}
else if (trick_mode_control == freeze_frame) {
field_id 2 uimsbf
reserved 3 bsibf
}
else if (trick_mode_control == fast_reverse') {
field_id 2 bslibf
intra_slice_refresh 1 bsibt
frequency_truncation 2 bslibf
else if (trick_mode_control == slow_reverse) {
rep_cntri 5 uimsbf
}
else
reserved 5 bsibf
}
it (additional_copy_info_tlag == '1') {
marker_bit 1 bsibf
additional_copy_info 7 bsibtf

FIG.

16B



exceeded,

controll er

i nformati on

PCT/ JP96/ 02188

path to be reproduced fromthe PSMof an

2120 controls drive control
“the | ast waote7yéessai nt of the previous section,
i ndi cated by arrow 264 of Fig. 26B,
| ast entry point of section
pat h_descri pt or

S1. Controller

t hat
f or

WD 97/ 06531

18/30 75

circuit 2106

to

access

i s t eca/pesIZizHn
resum ng FR reproduction at the
2120 detects the

associ ated with the

entry point in section S1, and

that pat h:ﬁﬁﬁxl ptoT rFormet o TSsstored—n ?NB[ 5TE n ic
I n secti onStH—pXoffsetprevioussectTom wi—contarn aZerovarte
i ndi cating|that ;gpp&i BRCSfig§ oMy not present. Accordingly, contioller
2120 al I ows repr odusrému"é)fps%egaém creS1 to proceed to yge t of jthe
section, a$ sh0\§vn by arrow "26[ert] in Fig. 26A, before reproducti¢n is
term nat ed if (PES_extension_flag == '1) {
PES_private_data_flag 1 bslbf
pack_header_field_flag 1 bsibf
program_packet_sequence_counter_flag 1  bslbf
P-STD_buffer_flag 1  bsibtf
reserved 3 bsibt
PES_extension_flag_2 1 bsibf
if (PES_private_data_flag == '1') {
PES_private_data 128 bsibf
}
if (pack_header_field_flag == '1") {
pack_field_length 8 uimsbf
pack_header()
}
if (program_packet_sequence_counter_flag =='1") {
marker_bit 1 bslbf
program_packet_sequence_counter 7 uimsbf
marker_bit 1 bsibf
MPEG1_MPEG2_identifier 1 bsibf
original_stuff_length 6 uimsbf
}
if (P-STD_buffer_flag == '1") {
‘01’ 2 Dbsibf
P-STD_buffer_scale 1 bslibt
P-STD_buftfer_size 13  uimsbf
}
if (PES_extension_flag_2 == '1) {
marker_bit 1 bsibf
PES_extension_field_length 7 uimsbf
for (i=0; i<PES_extension_field_length; i++)
{
reserved 8 bsibf
}
}
}
for (i=0; i<N1; i++) {
stuffing_byte 8 bsibt
}
for (i=0; i<N2; i++) {
PES_packet_data_byte 8 bsibf

FIG.16C



As will be clear to one of ordinary skill, the above- descri bed

oper at i oRyeBYne3apt ed to achi eve a FR reproduction of aprpmTOgsGIRIBEAVI NQ
any nunber of sections. An exanpl e of a track searching
reproducti on operation according to the invention is described in the

f ol | owi ng. If forward track search or Dbackwards track search
reproduction is conmanded and the Eghggescriptor i nformation has not yet
been stored in the entry point sto unit 2122, controller 2120
detects the PSM of the entry point near to t he current poi nt whi | e
detecting from plural pat h_descriptors present in each path in
the PSM the pat hdescriptor information associated with the path to be
reproduced, and that pathdescriptor information is stored in storing
unit 2122. Control l er 2120 controls drive control circuit 2106 to
access the position in the path descriptor information represented by

t he pX of fset _next track i nformati on,

Syntax No. of Bits Mnemonic

}

else if (stream_id == program_stream_map
Il stream_id == private_stream_2
Il stream_id == ECM
Il stream_id == EMM
Il stream_id == program_stream_directory
Il stream_id == DSMCC_stream)
Il stream_id == ITU-T Rec. H.222.1 type E stream {
for (i=0; i<PES_packet_length; i++) {
PES_packet_data_byte 8 bslibf
}

else if (stream_id == padding_stream) {
for (i=0; i<PES_packet_length; i++) {
padding_byte _ 8 Dbslbf
}

FIG.16D



WO 97/ 06531 PCT/ JP96/ 02188
76 asso@iogdiedswi th arrow 27[err] of Fig. 27. Since the ipacTorsadiisn

"fromwhich the | eading position of the track directly precedi ng and
directly succeeding the track is recorded as pXof f set previ ous track
i nformati on and pX of f set next _track information in the path_descriptor
information of the entry point at the | eading end of the track, the
| eadi ng end of the track precedi i2D/80 succeeding the track by a nunber
of tracks can be accessed by repeating the accessing operation.
Figs. 27A, 27B and 27C illustrate exanples of entry poi nts arranged in
each section. The po Dy pXof f §e TpreV|ous_track
information are/ ind n 27 err] ng t he
posi tions represe fségkn=xt_tra k |nfornation are
i ndi cated by arjrow 2 pK_of f set preyi ous_tjrack
i nformation and Ck lnfwrnati n are recorjded at an
entry poi nt . As 27A, 1 27B |and -| 27C, [since
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pXof f set previ ous_track informati on and pX_ of fset_nexttrack i nformation
specify tw#e Ppesdii ons of the starting points of t he dir ectlypoquegsedi ng
and directly succeeding tracks beyond t he boundaries of the current
section, the starting points of tracks can be speedily and correctly
accessed even when the path conprises plural sections.

Anal ogously, a tine code search naéézbao be achi eved utilizing path
descriptor information. In respo 0 a command to search for a
particular time code, controller 2120 WO 97/ 06531

PCT/ JP96/ 02188 77 may access entry
points in other sections to |ocate the entry poi nt having a particul ar
time code according to the processes descri bed above in connection with

FF reproduction and FR reproduction. Alternatively, search for an
entry
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poi nt having a particular time code may be achieved by initially
sequent i gld 94,fggdiecting the time code of the entry poi nt wdr/iMentwadi ng
end and/or the end point of each section. Fromthe relative nmagnitudes of
the tine codes and by having access to the entry points in other sections
as descri bed above, controller 2120 nmay determ ne in which section lies

the targeted tinme code. Tﬁgyébove-described operations may utilize
ti me code i nformation and/or t nunber information recorded in
pat h_descriptor i nfornap r tinme code_descri ptor i nformation
of each entry point. % I n lanot her ent f the reproducing
device of Fig. Zlco a | esEExpensive repro&gi n vigg may be
constructed by |+t ngjahe functigga :'5y t8,}{:ontroller 2120.
Speci fically, such alevice2y pot be capgbBegof \det ect ng
path_descriptor informat{onofffjciently durf§ regroduction or speci al
reproducti on operations. |_|# such a reproduci devi ce, reproduction and
fast reproduction in the forfhard and rever di rections may be achi eved
for a particular path Whi g 1 b constituted(»y only one section by
readi ng out and © °§ -
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storing the | eading points and end points of the path from

Opgst)lnt ents (TOC)

97/ 06531

78 tapM@%¥

WO
. , ~PCT/JPo6/ 02]&.81'“?96/?2188
i nformation prior to reproduction o t he

pr ogram If time code information or track nunber i nformati on need
not be  displayed, pat h_descri pt or i nformati on need not be
reproduced during a reproduction ration. A controller 2120 which
cannot reproduce pathdescript0232£§ornation can be constructed at a

| ower cost and hence an inexpensive reproduci ng device nmay be

pr oduced. In the above-descri bed enbodi nents, the information

1904

representing the data reprgducrng—sequence—tpq h) is placed and recorded
in the path_descriptor information in the ot m s&yr eam map ( PSM
information included in fhe g :
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mul tiplexed data. This format enables a reproduci ng device not havi ng
abundant nggRAeé3? access and store information requi r edp@tiiipgsth2 88

particul ar period of reproduction in order to control the reproducing
sequence and to performediting reproducti on processing.
Alternatively, information representing the data repr oduci ng sequence
(path) may be collectively recorded outside the nultiplexed data instead
of being incorporated into the n%ﬂ"ﬁcbl exed data. Path_descriptor
i nformation for each entry point may be conbined with the sector
addr esses of the entg5points angKecorded at a single recording
position, such as a tabgef_-of-content‘c's&ar ea. WO 97/ 06531
PCT/ JP96/ 02188 S2 3: 79
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As a further alternative, the starting addresses and
addr esses wb 9poesar am secti ons may be
recorded at a single recordi ng position, such as a table-of-contents

ar ea. A reproducing device have a relatively |arge storage capacity

may then access the address information prior to reproduction of the

mul ti pl exed data and t hus have inf %H&éon sufficient for random access
to any section of any path. As an alternative, the reproduction
sequence of a particular path may be re-arranged and transferred to

anot her information carrier with reference to only table of contents data
and W t hout reproducing the nultiplexed data itself. Al t hough
illustrative enbodi ments of the present i nvention and nodifications

t hereof have been described in detail herein, it is to be understood

| ast entry point
arranged accordi ng t pcpapdyapdgh and

that this invention is not limted to these precise enbodi nents and
nodi fi cati ons, ang—kat—et her nodifications and vari ati ons may be
af fected therein By one skilled in the art without departing fromthe
scope and spirit —ef—the—inventi on as defined by the appended cl ai nms.
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80 What is clainmed :- 1. Device for providing an information
carrier ofjodisdl an information signal is recorded, the siggh@ipoen21ss
representing picture infornmation intended to be displayed on a picture
screen, the picture information conprising video information of at |east a
singl e video programand control information for displaying various
versions of the video program thé ﬁgﬁice conprising codi ng neans (93) for
coding the picture information an 6 ordi ng means (95, 96) for recording
the information signal on the information carrier, characterized in that
the control information conprises path information indicative of one or
nore versions of video information sections to be shown in |inked fashion,
the path information being indicative of sections to be displayed
consecutively and in that the device conprises generator

Syntax No. of Bits Mnemonic
program_stream_map(){
packet_start_code_prefix 24 Dbsibf
map_stream_id 8 uimsbf
program_stream_map_length 16 uimsbf
current_next_indicator 1 bsibf
reserved 2 Dbsibf
program_stream_map_version 5 uimsbf
reserved 7 bsibf
marker_bit 1 bsibt
program_stream_info_length 16 uimsbf
for (i=0;i<N;i++){
descriptor()
}
eiementary_stream_map_length 16 uimsbf
for (i=0;i<N1;i++){
stream_type 8 uimsbf
elementary_stream_id 8 uimsbf
elementary_stream_info_length 16 uimsbt
for (i=0;i<NZ2;i++){
descriptor()
}
}
CRC_32 32 rpchof
}

FIG.22B



means (94) for generating the path information and neans (94) for adding
the path i lon to the picture information.

81 wé%ﬂ%‘;?mt hod for recording a plurality of versi o[FlcsT"{)ﬁ‘%m(zalsps)rogram
on an information carrier, said plurality of versions conprising a
plurality of program sections, said mnethod conprising the steps of:

encodi ng said plurality of program sections to produce a plurality of
encoded program secti ons; ap 3i0ng an address information to each of
said plurality of encoded program sections; appendi ng a version
information to each of said plurality of epgg@%norogram sections; and

recording said pl urﬁgggyo@‘ encoded progENTAESECIOR) | Nch udy REcSgl
address inf ' T =

I
| PACK HEADER .
i PACKET HEADER : PROGRAM STREAM DIRECTORY
! AUDIO PROGRAM STREAM MAP
| VIDEO . ! VIDEO . AUDIO .
3 PACKET | PACKET ! / ' PACKET | PACKET !
"/ T ) o Ty )
A %

N B B E<:| \E AE / \ ! N AF E
\ /l E // %%\ \\\\ \\

COMPLETED COMPLETED

JUMP POINT
EXAMPLE IN WHICH EACH ACCESS UNIT
OF EACH ELEMENTARY STREAM IS
COMPLETED AT JUMP POINT
FIG.23A
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OF EACH ELEMENTARY STREAM IS
NOT COMPLETED AT JUMP POINT

FIG.23B



i nformation,
clain12

Id step
intra- codlng 2

Bt

82 4. The method according t
appendi ng an address information co
address informati on and an end addr
plurality of encoded program secti

claim4 wherein sai d; gggRorOf appendlng an

conpri ses t e Cam
1

on said information carrier.
of encodi ng conprises the steps
plurality of program sections to
predictive coding said plurality of program sections to

3 . The nethod according to

BETpPasRs ang
produce P-framnes.
o claim2 wherein said step of

|ses the step of appending a start
Oinformation to each of said

met hod according to

qgﬂiéggﬁﬁmt ion further

pr oduce

ons.

1
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step of appending a next section start address information and a previous
section | agfe7migssny point information to each of said pluraldtypoglz@gcoded
program secti ons. 6. The nmethod according to claim5 wherein said
step of appending an address information further conprises the step of
appendi ng an adj acent entry point address information to each of said
plurality of encoded program sections. 7 . The nethod according
to claim 2 further conprising20/@0step of appending a tinme code
information to each of said plurality of encoded program sections.

. The nethod according to claim7 wheisthegd step of appendi ng a tine
code infornmati on‘c er: Wé.i.ses The Ste appenar ng pdeTiforimat i on
regarding a tim ngE@-n@,ach iggigsalgﬁg égg?& ect I ons
relative to a Ieadlsg en | eass one I‘SI ons.
9. The rreth Qrdiing to; ﬁEék :2 furtﬁPr erpr'|5| ng the step

of appending a hri Qégtéer i nf ot rraq-pg@,(ao each 10 -ﬁﬁAéKpjlural | ty of
encoded program sections

2 o) )‘\.
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10 . The nethod according to claim9 wherein said step
track numbeggighpgarati on conprises the step
i nformati on regarding a track

of appending a

of appendi ng tr@gﬁw¥#§9§@

i ndi cati on of each of said plura

encoded program sections relative to a | eading end of at

| east one of said

plurality of versions.
said step of appending a

appendi ng at | east one path number t308&h of said plurality
program secti ons. 12 .
of appending a version information conprises the step of

st ep

11 . The nethod according to claim2 wherein
version information conprises the step of
of encoded
The net hod according to claim2 wherein said
appendi ng

at least one rating information to each of said plurality of encoded

program secti ons. 13 .
of appending a version information conprises the step of

step

The met hod according to claim.2 wherein said

POSITION INDICATED BY TRACK POINTER OF
AN ENTRY POINT IN FIRST SECTION

FIRST THIRD SECOND
SECTION SECTION SECTION
| S1 : | s3 | | 82 |
I TRACK1 | ITRACK3 ;TRACK2
: kTRACK(Z: ! ( TRA(EK 4: ' :/ TRAC{K 3:
FIG.27A D> AL ]
276j —275

POSITION INDICATED BY TRACK POINTER OF
AN ENTRY POINT IN SECOND SECTION

SECTION SECHON SECToN
st | — 83 | sz
yTRACK 1 |  TRACK3 I TRACK2
! { TFIACIE 2, 1 (TRA(\:K 4, : / TRACK 3!

' ) ! |

FIG.27B .\ ..

D)

1

2762_)

275

POSITION INDICATED BY TRACK POINTER OF
AN ENTRY POINT IN THIRD SECTION

£ oERR,  sEEO
SECTION
| S1 | [ S3 I | S2 |
ITRACK1 | ,TRACK3 | | TRACK2 |
| ( TRACK 2! | [ TRACK 4! ! / TRACK 3!
[ l

N

FIG.27C

T

L

\_~273

7

!
276

ENTRY
POINT



appendi ng at |east one version identification information 3&5@% of said
plurality of encoded program se tm The net ho 48Pt o
claim2 wherein said step of ajm j’uglu"ummﬂk i nformation c i ses the
step of appending at |east one patfi dbsctiptor i nformation to gﬁﬁ of
said plurality of encoded program secti ons. 15 . The nethod according
to claim-2 wherein said step of recordiggg conprises the steps of:
recording a first conpleted access unit imediately prior to a junp point

on said infowWt ds A&imey :and recording a second conpl eted access
unit imediately following said junp point on said information carrier.

16. The nethod accardi nge$Qc&! 8bM 2r008E80LE A Ui SFEPna & od 605 RY on

conprises the steps of:
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 versions of the video
program, the deviée compri;ing coding means (93) for coding
the piéture information and recording means (95, 96) for
recording the information signal on the information carrier,
characterized in that the control information comprises path
information indicative of one or more versions of video
information sections to be shown in linked fashion, the path
information being indicative of sections to be displayed
consecutively and in that the device comprises generator
means (94) for generating the péth information and means (94)

for adding the path information to the picture information.
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recording a first conpleted access unit imediately prior to each

respective junp point on said information carrier; and

~recording a

second conpl eted access unit i mredi ately follomnqﬂ" ctive
junp point on said information carrier. ﬂwu ,%%ﬁ rding to

claim2 wherein said step of recording conprises t'he¢stepsnu

recording a first plurality of access urfits on a first
poi nt; and recording a second plurality of access

si de of a junp
units on a second

side of said junp point wthout recording an access unit which requires

for decoding one of asphedhsd i Qdr a,tgjc@rdlrlgfe,r@l@@awltth p&speeckibasone of
said first plurality of access units. . The nmethod according to

claim 2 whelepRogR8mOfon &2 d nRlomaltiiby oéamem:,onsaaanmmzat:su ndl e

program section - on said information carrier.

versions comprising a plurality of program sections, said

method comprising the steps of:

encoding said plurality of program sections to produce

a plurality 6f encoded program sections;
appending an addreés information to

plurality of encoded program sections;
appendiﬁg a version information 'to

plurality of encoded program sections; and

each of said

each of said

recording said plurality of encoded program sections,

including said address information and

information, on said information carrier.

said version

3 . The method according to claim 2 wherein said step

of encoding comprises the steps of:

intra~coding said plurality of program sections to

produce I-frames; and

predictive coding said plurality of program sections to

produce P-frames.
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85 - 19. Apparatus for recording a plurality of versions of a program
an an information carrier, said plurality of "versions-conprising a.-

plurality of program sections, said apparatus conpri : ans for
encoding said plurality of programsections to pr odﬂ&’!@ﬂﬂﬂ!ﬂﬁlﬂ'{ﬁ’m
encoded program secti ons; means fog appendi ng Ml aration
to each of said plurality of encoded pr 6ram sections; means for
appending a version infornmation to each of said plurality of encoded
program sections; and means for recording said plurality of encoded
program sections# -i nghadnathediar cardiags tpne b Hat 2 oheF@ i9aist ife Sdiedn
information, on said information carrier. .20 . The apgar atus accordi ng
to clai m 19 OfherRATRGNE emedddresy LREQENHL YbnprmRELses the glgRs ofpr

intra-coding said plurality of program_ sections to produce |-frames; and
appending a start address information and an end address

information to each of said plurality of encoded program
sections. |

5. The method according to claim 4 wherein said step
of appending an address information further comprises the
step of appending a next section start address information
and a previods section last entry point information to each
of said plurality of encoded program sections.

6 . The method according to claim 5 wherein said step
of appending an address information further compriseé the
step of appending an adjacent entry point address information
to each of said plurality of encoded program sections.

7 . The method according to claim 2 further
compfising the step of appending a time code jinformation to
each of said plurality of encoded program sections.

8 . The method according to claim 7 wherein said step
of appending a time code information comprises the step of
'appending time code information regarding a timing of each
of said plurality of encoded program sections relative to a
leading end of at least one of said plurality of versions.

g .. The method according to claim j further
comprising the step of appending a track number information

to each of said plurality of encoded program sections.
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means for predictive coding said plurality of program sections to produce
P-franes. . ...21 . The apparatus according to claim19 wherein said neans
for appending an address i nformation conprises neans for appending a start

addr ess |nfo (u luﬂl address information to each of said
plurality of mmm"ml U Fsect I ons. 83 .

86 22.* TFhe'aph arat us according to claim?2l1 wherein said neans for -
appendi ng an address information further conprises neans for appending a
next section start address information and a previous section |last entry

point informationg Q e@sé méofhciiadcprdiaki ty dfaiencodelepebngraaidestéepns.
23. The apparatus according to claim22 wherein said neans for appending
an addr ess i pfforappiendinfguat keackonpmbees information comprises the step
of appending track number information regarding a track
indication of each of said plurality of encoded program
sections relative to a leading end of at leést.one of said
plurality of versions.

11 . The method according to claim 2 wherein said step
of appending a version information comprises the step of
appending at least one path number to each of said plurality
of encoded program sections.

12 . The method according to claim 2 wherein said step
of appending a version information comprises the step of
appending at leést one rating information to each of said
plurality of encoded program sections.

13 . The method according to claim 2 wherein said step
of appending a version information comprises the step of
appending at least one version identification information to
each of said plurality of encoded program sections.

14 . The method according to claim 2 wherein said step
of appending a version information comprises the step of
appending at least one path descriptor information to each
of said plurality of encoded program sections.

15 . The method according to claim 2 wherein said step

of recording comprises the steps of:
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means for appending an adjacent entry point address information to
each of said plurality of encoded program sections... .... ~.24._ . _The_ . _.

apparatus according to claim 19 further conprisi n’i nmeans for appendi ng

atime code information to each of said plurality of ljmmmiululMI
sections. 25 . The appar at us accorgi ng to clai m guEL !
nmeans for appending a tine code informt &n conpri ses neans f of dppéndi ng

time code information regarding a timng of each of said plurality of
encoded program sections relative to a |leading end of at |east one of said
plurality of versicomding a fP6st .cofMhéesipParcstasss aerbb dimpgedigtellyi m 19
further conprising nmeans for appending a track nunber information to each
of said plupaiborytof aejhunpepo progrmrssettinfprmation carriefye afpbar at us
according to claim 26 wherein said nmeans for appending_a track nunber

i nformati on conpriesesdimgares Fagorah peemp Igted agkCatHbBP 1L nAemeddiade 1y

regarding a . .

following said jump point on said information carrier.

16. The method according to claim 2 wherein said step
of recording comprises the steps of:

recording a first completed access unit immediately
prior to each respective jump point on said information
carrier; and

recording a second completed access unit immediately
following said each respective jump point on éaid information
carrier.

17 . The method according to claim 2 wherein said step
of recording comprises the steps of:

recording a first plurality of access units on a first
side of a jump point; and

rqcofding a second plurality of access units on a
second side of said jump point without recording an access
unit which requires for decoding one of a prediction and a
reference with respect to one of said first plurality of
access units.

18 . The method according to claim 2 wherein one of
said plurality of versions comprises a single program section

on said information carrier.

This it s reptacement shest

Date: 2. 8 JUN ‘\999



87 ~ track indication of. each of said plurality of encoded program
sections relative to a | eading end of at |east one of -saird~ plurality of"

ver si ons. 28 . The apparatus according to claim1l Nic ' ans
for appending a version informati on conpri ses neans fo?lr“mmmamﬁﬂmnﬂgast
one path nunber to each of said plurali gg/ of encoded progream.seeti| ens*

29 . The apparatus according to claim1l dherein said means for appendi ng
a version information conprises neans for appending at |east one rating

information to each of said plurality of encoded r.ggrﬁg secti.ons.
30. The apparat 42 -ac8Parabut f W FieroTd ket & it aN§ PSP EpBéndi ng

a version informati on conpri ses neans ,for appendi ng_at | east one version
i denti fi cat ifonPTREBPHRtITon2R o 12EQTMaSH 08y “dalgﬁp’lﬁra’l i ??l%f pgh‘troadlejdtypr 84r am

secti ons. 31. The a ratus according to claim.l19 wherein said
versions comp ﬂging a Sﬁuralftéiop program Secglgns, Said

apparatus comprising:

means for encoding said plurality of program sections
to produce a plurality of encoded program sections;

means for appending an address information to each of
said plurality of encoded program sections;

means for appending a version information to each of
éaid plurality of encoded program sections; and -

means for recording said plurality of encoded program
sections, including said address information and said Qersion
information, on said information carrier.

20 . The apparatus according to claim 19 wherein said
means for encoding comprises:

means for intra-coding said plurality of program
sections to produce I-frames; and

means for predictive coding said plurality of program
sections to produce P-frames.

21 . The apparatus according to claim 19 wherein said
means for appending an address information comprises'means
for appending a start address information and an end address
information to each of said plurality of encoded program

sections.



means for appending a version information conprises neans for appending at
| east one path descriptor information to each of said plurality of encoded
program secti ons. 32 . The apparatus according to claim19-wherein

said neans for recording conprises: means fcmmmm ' fidaf St
conpl eted access unit immdiately prior to a junp ,malggﬂ"
information carrier; and 86 * e L w *

means for recording a second conpleted access unit inmediately follow ng
said junp point on said information «carrier. 33. The apparatus

according o cl ajjn 199Rereln 33l 208308108 cbeEREThNG1 CORBELSRS satd

means for recordi ng a COI'T'p eted access unit

means for appending an address information further comprises
means for appending a next section start address information
and a previous section last entry point information to each
of said plurality of encoded program sections.

23 . The apparatus according to claim 22 wherein said
means for appending an address information further comprise;
means for appending an adjacent entry point address
information to each of said plurality of encoded program
sectiois.

24 . The apparatu; according to claim 19 further
comprising means for appending a time.code information to
each of said plurality of encoded program sections.

25 . The apparatus éccording to claim 24 wherein said
means for appending a time code information comprises means
for appending time code.information regarding a timing of
each of said plurality ﬁf encoded program sections relative
to a leading end of at least one of said plurality of
versions.

26 . The apparatus according to claim 19 further
comprising means for appending a track number information to
each of said plurality of encoded program sectioﬁs.

27 . The apparatus according to claim 26 wherein said
means for appending a track number information comprises

means for appending track number information regarding a
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i medi ately prior to each respective junp point on said information
carrier; and ........ means - for tecording a second conpl eted access unit

i medi ately follow ng saj respective junp point on said information
carrier. B | ﬁH Hq s according to claim19 wherein said neans
for recording dt M s = means for recording a first plurality of
access units on a first side of a junp gpint; and nmeans for
recording a second plurality of access units on a second side of said junp
point wi thout recording an access unit which requires for decoding one of
a predictiontraskl Indidfatrioncef weath rafspedd pbubmbl B ofajegcrdesdt Pparani ty
of access units. 35 . The apparatus according to claim19 wherein one
of said pluparitignst nedesiivasteompliiesdsng endgbe b obpamt sere i oh sahdsaid
infornmation carrier.

plurality of versions.

28 . The apparatus according to claim 19 wherein said
means for appending a version information comprises means for
aprending at least one path number to each of said plurality
of encoded program sections.

29 . The apparatus according to claim 19 wherein said
means for apbending a version information comprises means for
appending at least one rating information to each of said
‘plurality of encoded program sections.

30. The apparatus according to claim 19 wherein said
means for éppending a version information comprises means for
appending at least one version identification information to
each of said pluraiity of encoded program sections.

31. The apparatus according to claim.19 wherein said
means for appending a version information comprises means for
appending at least one path descriptor information to each
of said plurality of encoded program sections.

32 . The apparatus according to claim 19 wherein said
means for recording comprises:

means for recording a first completed access unit

immediately prior to a jump point on said information

carrier; and
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means for recording a §econd completed access unit
immediately following said jump point on said information
cafrier.

33. The apparatus according to claim 19 wherein said
means for recording comprises:

means for recording a first completed access unit
immediatgly prior to each respective jump point on said
information carrier; and

means for recording a second completed access unit
immediately following said each respective jgmp point on said
information carrier.

34 . The apparatus according to claim 19 wherein said
means for recording comprises:

means for recofding a first plurality of access units
on a first side of a jump point; and

means for recording a second plurality of access units
on a second side of said jump point without recording an
access unit which requires for decoding one of a prediction
and a reference with respect to one of said first plurality
of access units.

35 . The apparatus according to claim 19 wherein one of

said plurality of versions comprises a single program section

on said information carrier.

Triz iz *he roninonment shew

DR RN

2 § JUN 1098



89

INFORMATION CARRIER, DEVICE FOR READING AND DEVICE FOR
PROVIDING THE INFORMATION CARRIER AND METHOD OF
TRANSMITTING PICTURE INFORMATION

ABSTRACT

Information carrier, device for reading and device for
providing the information carrier and method of transmitting
picture information.

The disclosed system comprises an information carrier
(1) on whiéh an - information signal is recorded that
represents picture information intended for being displayed
on a picture screen, which picture information comprises
video information of a video program as well as control'
information for.selectively displayiné.the video programme.
The video programme is subdivided into sections (35) and,
when the video programme is displayed selectively, sections
are shown in a new order (34) and partly omitted or replaced.
To thié end the control information includes path information
(36) which indicates a path of sections to be displayed in
linked fashion. The path information may be recorded
multiplexed with MPEG-2 video information and then contains
addresses (53, 54, 55, 56, 57, 58, 59) for forward and

backward jumps.
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