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DESCRIPTION

RECORDING MEDIUM HAVING DATA STRUCTURE FOR
MANAGING REPRODUCTION OF MULTIPLE TITLE VIDEO DATA
RECORDED THEREON AND RECORDING AND REPRODUCING
METHODS AND APPARATUSES

1. TECHNMICRL ¥IELD

The present invention relates to a recording wedium baving
a data atructure for managing reproduction of at least multiple
reproduction path video data recorded thercon as well za methods
and apparatuses for reproduction and recording.
2. BACKGROUND ART

The standardization of new high-density read only and
rewritable optical disks capable of recording large amounts of
high-guality video and audio data has been progressing rapidly and
new cptical diek related products are expected te be commearaially
available on the market in the near futurc. The Blu-ray Disc
Rewritable (BD-RW) ia one example of these new optical disgks.

Fig. 1 11lustrates the file structure of the BU-RW. The file
structure or data structure provices for managing the reproduct:on
of the video and andio data recerded on the BD-RBW. fAs shown, the
data strugture includes a root directory that contains, at least
one BDAV directory. The BDAV directory includes files such as
'inZo.bdav', Tmerm. tidx!, and mark.tidx!', a  FLAYLIST
subdirectory in which playlist files (* -rpls and * vple) are stored,
a CLIPINF subdirectory in which clip infermation files [*,qlpi}
are stored, and a STREAM subdirectery in wnich MPEGEZ - formatted &A/V
atream clip files (*.m2ts) correspending to the clip information
files are stored. In addition to i1luskrating the data structure
of the optical disk, Fig. 1 represents the areas of the optical

1
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digk. For example, the gereral informstion file nfo.bdav is
stored in a general information area or areas ox the optical disk.

Becauae the BED-RW data structure and disk format as
illustrated in Fig. 1 is well-knewn and readily available, anly
a brief vverview of the file structure will be provided in thie
disclosure.

s alluded to akove, the STREAM directory ingludes
MPEG2-formatted A/V stream filea called clips. The STRZAM
directory may also include a special type of clip referred to as
& bridge~clip A/V stream file. & Lridge-clip iz used for making
seamleas comection between two or more pregentation intervals
eelested inthe ¢lips, and generally have a emall data size compared
<o the clips. The B/V stream Includes source packeta of wvidec and
audic data. For exampls, a source packet of wideo data includes
a header and a transport packet., A source packet includes a source
packet number, which ls gensrally a seguentially asasigrned number
that gerves as an addrese for accessing the ascurce packet.
Transport packets irciude a packet identifier (PID}. The EID
igentifies the sequence of transport packete to which a transport
packet belongs. Each tranepert packet in the sequence will have
the same PID.

The CLIPINF directory includes a clip infermation file
assoclated with each A/V stream file. The clip infermation file
indicates, among other things, the type of A/V Btream asgocisted
therewith, sequence information, program infermatien and timing
information. The sequence informatiem describes the arrival time
basig (ATC) and system time basis (STC) sequences. For exampla,
the sequence information indicates, ameng other things, the numbexr
of sequences, the beginning and ending time informatien for each
sequence, the address of the first source packet in sach aegquence
and the PID of the tranaport packets inm each setmencs, A gequence
of source packets in which the contents of & program ig conetant
is called a program sequencs, The program information indicates,

2
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ationg other thinga, the number of program sequences, the starting
addrees for each program sequence, and the PID(s} of traneport
packets in a program segueshce.
The timing information is referred to as characteristic point
5 information {CPI}. Cne form of CPI ia the entry pocint (BP) map,
The EF map maps a presentation time stawp (=.9., on an arrival time
basis (ATC) andfor a system time basis (STC)} to a source packet
addresa {i.e., source packet number}.
The PLAYTLIST directory includes one or more playlist files.

10 The concept of a playlist has been intreduced ke promote ease of
editing/assembling clipe Zor playback. A playlist file is a
collection of playing intervala in the clip=s. Each playing intexrval
ia referred Co ag a playitem. The playlist file, among other thinga,
identifies each playitem Lorming the playlist, and each playitem,

15 among cther things, ia a pair of IN-point and GUT-point that point
to positions on a time axie of the clip (e.g., presentation tims
stamps on an ATC or 5TC bagias] . Expreseed ancthex way, the playlist
file identifies playitems, =ach plavitem peinte to a clip or
portion therecf ard identifies the ciip information file

20 associated with the clip. The elip inFormation tile is used, among
other things, to map the Dlayitems to the clip of source packets.

A playlist directery may include real playlists {*.rpls) and
virtual playlists {*.vpis}. A real playliat can enly use clips and
not hridge-clipa. Nawely, the real playlist is considered ag

25 referring to parts of elips, and therefore, conceptually
considered equivalent in disk space to the reZerred Lo parts of
the clips. & virtual playlist can use both clipa and bridge-clips,
and therefore, the conceptual considerations of a real playlist
do not exist with virtual playliats.

30 “he info.bdav file is a general information £ile that
provides general inforwaticu for managing the reproduction of the
R/V stream recorded on the optical disk. Mere specifically, the
info.kdav file includes, aMong ocher taings, a table of playlists

3
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that identifies the files names of the playlist in the PLAYLIST directory of the same BDAV
directory.

The menu.tidx, menu.tdtl and menu.tdt2 files store information related to menu
thumbnails. The mark.tidx, mark.tdtl and mark.tdt2 files store information that relates to
mark thumbnails. Because these files are not particularly relevant to the present invention,
they will not be discussed further.

The standardization for high-density read-only optical disks such as the Blu-ray
ROM (BD-ROM) is still under way. An effective data structure for managing reproduction
of video and audio data recorded on the high-density read-only optical disk such as a BD-

ROM is not yet available.

Reference to any background art in the specification is not an acknowledgement or
any form of suggestion that this background art forms part of the common general
knowledge in Australia or any other jurisdiction or that this background art could
reasonably be expected to be ascertained, understood and regarded as relevant by a
person skilled in the art.

It will be understood that except as required by context the term comprises (and its
grammatical variants) as used herein is equivalent to the term includes and should not be
taken as excluding the existence of additional features or elements.

3. DISCLOSURE OF INVENTION

In one aspect the invention provides a recording medium for storing a data
structure for managing reproduction of video data having multiple titles recorded on the
recording medium, comprising a data area storing the video data having multiple titles; a
playlist area storing a playlist file including at least one playitem identifying a playing
interval in a clip of the video data; and  a navigation area storing a navigation file being
separate from the playlist file, the navigation file including navigation management
information for managing a title of the video data, the navigation management information
indicating the playlist file, the navigation management information including an attribute
field indicating at least one attribute of the navigation management information, wherein
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the at least one attribute indicates whether a title search is permitted or prohibited in the

navigation management information.

In another aspect, the invention provides a method of recording a data structure for

05 Feb 2009

managing reproduction of video data having multiple titles on a recording medium,
5 comprising recording the video data having multiple titles in a data area of the recording
medium; recording a playlist file including at least one playitem identifying a playing
interval in a clip of the video data in a playlist area of the recording medium; and recording
a navigation file being separate from the playlist file, the navigation file including navigation

management information for managing a title of the video data in a navigation area of the

2003241205

10 recording medium, the navigation management information indicating the playlist file, the
navigation management information including an attribute field indicating at least one
attribute of the navigation management information, wherein the at least one attribute
indicates whether a title search is permitted or prohibited in the navigation management

information.

15 in another aspect, the invention provides a method of reproducing a data structure
for managing reproduction of video data having multiple titles recorded on a recording
medium, comprising reproducing a navigation file including navigation management
information for managing a title of the video data, from a navigation area of the recording
medium, the navigation management information indicating a playlist file separate from the

20 navigation file, the navigation management information including an attribute field
indicating at least one attribute of the navigation management information, the at least one
attribute indicating whether a title search is permitted or prohibited in the navigation
management information; reproducing the playlist file indicated by the navigation
management information from a playlist area of the recording medium, the playlist file

25 including at least one playitem identifying a playing interval in a clip of the video data, and
reproducing the video data from a data area of the recording medium.

In another aspect, the invention provides an apparatus for recording a data
structure for managing reproduction of video data having multiple titles on a recording
medium, comprising a recording unit configured to record data on the recording medium;

30 and a controller configured to control the recording unit to record the video data in a data

area of the recording medium, to record a playlist file including at least one playitem




800204819

05 Feb 2009

2003241205

25

30

Sa

identifying a playing interval in a clip of the video data in a playlist area of the recording
medium, and to record a navigation file being separate from the playlist file, the navigation
file including navigation management information for managing a title of the video data, the
navigation management information indicating the playlist file, the navigation management
information including an attribute field indicating at least one attribute of the navigation
management information, wherein the at least one attribute indicates whether a ftitle

search is permitted or prohibited in the navigation management information.

In another aspect the invention provides an apparatus for reproducing a data
structure for managing reproduction of video data having multiple titles recorded on a
recording medium, comprising a reproducing unit configured to reproduce data recorded
on the recording medium; a controller configured to control the reproducing unit to
reproduce a navigation file including navigation management information for managing a
title of the video data from a navigation area of the recording medium, the navigation
management information indicating a playlist file separate from the navigation file, the
navigation management information including an attribute field indicating at least one
attribute of the navigation management information, the at least one attribute indicating
whether a title search is permitted or prohibited in the navigation management information,
to reproduce the playlist file indicated by the navigation management information from a
playlist area of the recording medium, the playlist file including at least one playitem
identifying a playing interval in a clip of the video data; and to reproduce the video data
from a data area of the recording medium.

The recording medium according to one embodiment of the present invention
includes a navigation area storing navigation control information for managing the
reproduction of at least video data from the recording medium.

According to one embodiment of the present invention, the navigation area stores
at least one navigation control object that includes an attribute field, a navigation item
number field and at least one navigation item. The attribute field indicates, in one
exemplary embodiment, a type of the navigation control object The navigation item
number field indicates the number of navigation items in the navigation control object.
Each navigation item provides navigation control information.
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In one embodiment, the navigation contrc! information indicates at least one playlist
to reproduce. In another exemplary embodiment, the navigation control object is
associated with a single title of video data. In a further embodiment, at least one playlist is
stored in a playlist area of the recording medium. Each playlist identifies at least one

playitem, and each playitem identifies at least one clip of video data.

According to another embodiment of the present invention, the navigation area
stores at least one navigation control object that includes an attribute field indicating at
least one attribute of the navigation control object and a navigation direction number field
indicating a number of navigation directions. Also, each navigation control object includes

at least one navigation direction.

In one embodiment, the navigation direction indicates a playlist to reproduce. In
another exemplary embodiment, the navigation control object is associated with a single
title of video data. In a further exemplary embodiment, at least one playlist is stored in a
playlist area of the recording medium. Each playlist identifies at least one playitem, and
each playitem identifies at least one clip of video data.

The present invention further provides apparatuses and methods for recording and

reproducing the data structure according to the present invention.

4. BRIEF DESCRIPTION OF DRAWINGS

The above features and other advantages of the present invention will be more
clearly understood from the following detailed description taken in conjunction with the

accompanying drawings, in which:

Fig. 1 illustrates the prior art file or data structure of a rewritable optical disk
according to the Blu-ray Disc Rewritable (BD-RW) standard;

Fig. 2 illustrates an exemplary embodiment of a recording medium file or data

structure according to the present invention;

-10-
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Fig. 3 illustrates an example of a recording medium having the data structure of Fig.

2 stored thereon;

Fig. 4A illustrate a first detailed embodiment of the clip files, disk data and EP map

for use in the data structure according

11-
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to Fig., 2;

Fig. 4B illustrates the time aligrment that exists between
the EP maps for the different clip files;

Figs. 5 and 6 illustrate first and second egbodiments of the
daza structure for reproduction path management information for
uge in the data structure according to Fig, 3;

Fig. 7 illustrates a schematic diagram of an embodiment of
aneptical diek reccerding and reproduction apparatug of the present
invention; and

Fig. 8 illugtrates a second detailed embediment of the clip
files, diek data and EF map for uae in the data struclure according
te Fig. Z;

Fig. B3 illustrates another exenplary embodiment of a
recording medium file or data struchure according to the present
inventien;

Fig. 10 illustrated ar example of a recording medicm having
the data structure of Fig, 5 stored thereon:

Fig. 11 illuatrates an embodiment of the data structure for
navigation gontrel for use with the data s=racture of Fig. 9;

Fige, 12-14 illugssrats graphical represemtations of
different methode of structuring havigatior contral ueing the data
structure of Fig. 11; '

Fig. 15 illustrates another embodiment of the data structure
for navigation contrel for use with the data structure of Fig. §;
and

Fig. 16 illustrates a graphical representation of a method
of atructuring navigation contrel uging the data soructure of Fig.
15.

' 5. MODES FOR CARRYING OUY THE INVENTION

30

In order that the invention mway be fully understood,
preferred embodimenzs thereos will now be described with referencs

to the accompanying drawings.

-12-
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2 high-density cptical disk, for exauple, a Blu-Ray RCM
(BD-ROM} i1 aceardance with the invention may have a file or data
structure for managing reproductior of vides and audio data as
shown in Fig. 2. Many aspects of the data structure according to
the present inventiom ghown in Pig. 2 are s‘milar to that of the
BD-RW standard diarmsazd with respect to Fig 1. Bp such these
aspects will not be deseribed in great detail,

Am shown in Fig. 2, the root directory centains at least one
DVP directory. The DVP directory includes a gensral informas=ien
file info.dvp, menu filea menu.tidx, meru.tdel anong others, a
PLAYLIST directory in which playliat files {e.g., real (+.rpla)
and virtual (¥.vpls)) are gtored, a CLIPINF directory in which clip
information files (*.glpi) are stored, and a STREAM directory in
which MPEG2-formatzed A/V stream clip filea (®.m2ts),
corrasponding to the clip informatiom files, are stored.

The ETREAYM directory includes MPEGZ-formatted A/V stream
fileg called clips. The STREAM dirasctory may alge include a =peaial
type of clip weferred “c as a bridge-clip a/V stresm file. A
bridge-clip is used for making seamlezs connecticn betweean two or
more presentation intervals éelected in the clips, znd generally
have a swmall data size compared to the ciipe. The A/V stream

includes source packets of video and audic data. For exampls, g

source packet of video data inaludee a header and a transport packet.

A source packet includes a source packet number, which ig generally
& seguentially assigned minber that serves ag an address for
accessing the source packet. Tranepert paciets include a packet
idecbifier (PID). The PID identifies the sequenge of transport
packets to which & trarepart packet belongs. Fach transport packet
in the eeguence will kave the same DPID.

The CLIPINF directory includes a clip informatiom file
associated with each A/V gtream fila. The clip information file
indicates, among other things, the type of B/V atream agssoctated
therewith, sequence information, program information and Eiming

¥
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informakion. The mequence information describes the arrival time
bagis (ATC} and eyatem time basis (8TC) seguences. For example,
the sequence information indicates, among other thingz, the aumber
of seguences, the beginning and ending cime information for each
seguence, the address of the first source packet in sach sequence
ard the PID of the tranaport packets in each aeguence. A gaguence
of écmrce packets in which the cconbents of a program is constant
iz called a program sequerce. The program informatior indicates,
among other things, the number of prograt seguences, tho starting
addrees for each program seguence, and the PID(s} of tranaport
packets in a programn sequence.

The timing information ia referred to ae characteristic point
informalkion (CPI). One torm of CPI ia the entry point (EP) map.
Tae BF map maps a pregentatlion time atamp {e.g., on an arrival time
bagis (ATC) and/or a eyeatem time basls (8TO))} ko a source packet
address {i.e., source packet number),

The FLAYLIST directeory includes one or mere playlisk files.
The concept of a playlist has pean introduced to promote sase of
editing/assembling clipa for playback. A& playlist file is a
collection of playing intervals in the clips. Bachplaying interval
iz referred to ag a playitem. The playlist £ile, ameng other things,
idenkifies each playitem forming the nlaylist, and each playitem,
among other things, is a pair of IN-point and OUT-point that psint
to pesitions on a time axis of the clip (e.g., presentation time
gtamps on an ATC or 8TC haaie) . Expressed another way, the playlise
file identifies plavitems, each playitem pointe to a clip or
porticn therecf and identifies the ¢lip information file
apsociated with the =lip, The clip lnformaticn £ile is used, amcng
other thinge, to map the playitema to the clip of source packets.

I playlist direatory may include real playlists (*.rpls) and
wirtual playlistsd (*.vpla}. A real playlist can enly use clips and
not bridgs-clips. Wamely, the real playlist is considered as
referring to parts of c¢lips, and Lherefore, conceptually

8
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congidered equivalent in disk =pace £0 the referred to partg of
the clips. & virtual playlist can use both clips and bridge-gl ipe,
end thersfore, the conceptual conaiderations of a yeal playlist
do not exist with virtual playlists,

The info.dvp file ia a general information file that providea
gereral information for managing the reproduction of the AV
streams recorded on the optical digk. More specifically, the
info.dvp file includee, among other things, a takle of playliats
that identifiss the file names of the playlists in the BLAYLIST
directory. The info.dvp file will be discussed in greater detail
below with respset to the smbodiments of the present invention.

‘n addition to illustrating the data structure of the
recording medium according te an embodiment of the pregent
invention, Fig. 2 represents the areas of the recording medium.
For example, tne general information file {ia reccrded in one or
more general information areas, the mlayiist directory is recorded
in one or more playlist directory areas, each playlist ina playiist
directory is recorded in QIR Qr more playliat areas of “he recording
medium, ete. Fig. 2 1lluatrates an example of & racording medium
having the data structure of Fig. 2 etored thereon. e shbtm, the
reeording medium ineludes a file syatem information area, a data
base area ard an AV gtream area, The data bage ares includes a

gencral informatien file and playlist information area and a clip

‘information area., The general informatien file and playlist

lnformation area have the gereral information file recorded in a
general information file area therecf, and the PLAYLIST direciory
and playlist files rocorded in & playliat inforuation area thereaf,
The ¢lip informatjon area has the CLZPINFD directory and agsociated
elip infermation files recorded therein. The A/V stream area has
the A/V streans for the various titles recorded thereis.

Video and audio data are typically crganized zg individual
titles; for example, differens moevies represented by the video and
audio data are organized as differant ritles. Purthermore, a title

g
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may be erganized inte individual chapters n gueh the game Way a
boek is often organized into chaptere.

Because of the large storage capacity of the newer,
high~density recording media =uch as BD-ROM optical disks,

S different titles, various versions of a bitle or portions of a title
may be recorded, and thersfore, reproduced fram the recording media.
For example, video data representing different camera angles may
be recorded on the recording medium. Ag another example, versions
of title or portione thereof associated with different languages

10 may be recordsd on tac recording medium, As a gtill further example,
a director's version and a theatrical version of a title may be
recorded on the recording medium. Or, an adult vers ion, young adult
version and young child veraion {i.e., different parental pontrol
versicns} of a title or porkions of a tikle may be recorded on the

15 recording medium. Each version wepresents a diffarent
reproduction path, and the wvidco data in these ingtances is
referrad to as multiple reproducticn rath video data. It will be
appreciated that the above examples of multiple reproduction path
video data are not limiting, and the Eresent invention ig

20 applicahle te any type or combination of tvpes of multiple
reproduction path wideo data. Ag will he described in detail below
with respect tc embodiments of the preaent invention, the data
atructures aceording Lo the present invention include path
management information and/or navigation informat:en for managing

25 reproduction of multiple reproduction path video data recorded on
thg recording medium. '

A miltiple repraduction path.data sTream, Cor instance, a
multli-story, a m—.11ti-parenta1~level, o amulti-angls dats atream
recorded as a title in a physical data recording area of a

30 recording medium (e.g., a 3D-ROM) may be managed as a olurality
of ¢lip files. For example, clip fileeg 1-3 shown in FIG. 48
correspond to a title and the A/V streams recorded in the clip
files are in the form of MPRGZ -Cormatted Lransport packets (TPs).

16
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The TP8 of the multi-path data stream contein packet IDs
{7IDs) anique to sach of the paths te.g., djifferent angles) for
identifying the path. The TFs {TP1) of clip filg 1 Gorrecspending
Lo path 1 include the ‘nformatisn thzt Video PID=A ang Audio PID=P

8 and the TPs (7P2) of clip file 2 cerrespording to path 2 include
the informatien that Video PID=E and Audic PID=R, likewise, the
TPs (TE3) of ciip file 3 “erresponding to path 3 include the
Information that Videon_PIL=C and fudio PID=S.

The TPs of the clip files 1, 2, and 3 corresponding to paths

10 1, 2, and 3 respectively are recorded ir the AV stream arza within
the physical data recording area ¢f, for example, the BED-ROM ipn
an interleaved manner. The TEs for the multiole reprodustion paths
are interleaved on a BID basis as interleave blocks, each of which
contains at least zne I-picture. And, the first Lransport packet

15 of each interleawve block is the first transport packet of an
I-picturs.

Clip informationh files 1, 2, and 3 correspording to clip
files 1, 2, and 3, respectively include search inforration for
selectively aceessing TPs of each reproductien path. For example,

20 as shown in Fig. 4&, each clip information file includes one or
nore entry poinc (P} maps containing the presentation time stamps
(PT8s} mapping to source Packet numbers t5PNs) of the Tes in an
associated elig file. Tn cpe exemplary embodiment, a gne-to-one
relatienstip exists between the Ep maps and the pumber of paths

25 included in the miltiple reproduction path datva stream. Tn the
exaunle of FYG, 4A, three EP maps 1, 2, 3 corresponding to the
elip files 1, 2, and 3+ respeotively, are created and recorded
ir the gerresponding clip infermation files 1, 2, and 3.

Fig. 4B illustrates the time aligrment that exists between

30 the EP mapa for the different clip files, mg diacugsed, an EP mep
maps the presentation time stemp information asuch as indicated in
a playitem to a source packet . Mopa particularly, tke Presantation
time stamp is mapped to the address or identifier o= the source

L1
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packet. The addreas or 1dentificr is the source packet number (SPH) .
Fig. 4B Further shows the scurce packets by sourec packet number
along tie pressntation time scamp axis for each clip file 1, 2,
and 3. hn shown, aource packels in each of the BP maps 1, 2, and
5 3 have the same presentation time stamps. For example, avurce
paciket x1 from the first clip file 1. ascurce packet yl from the
second clip file 2 and source packet zl from the third clip File
3 have the same presentation Lime stamp T1. As such, the EP maps
1, 2 and 3 are time-aligned. Because af this time-alignment,

18 seamlegs reproduction of wideo data is peasible even when the
reproduction path is changed during reproduction. Fig. 48 ’
illustrates changes in xeproduction path by twe concentric cireles,
asg shown, Lif a user decides to change the reproduction path from
clip file 2z to clip file 1 during reproductiom of source packet

15 y2, then after completing reproduction of source packet v2, source
packet 23 is the next source packet reproduced. Similarly if a uzer
decides to change reproduction path {e.3., change camera angle to
view) from clip file 1 to alip file 3 during reproductian of gouras
packet x4, then after gompleting reproduction of aocurce packet w4,

20 gouree packet =5 is reproduced. It will be understood that the
source packet numbers given in the example above are merely
exemplary, and that a source packet in one clip file will nat,
generally, have the same source packet number ag a time aliomed
source packet in another clip file.

25 Fig, 5 illustrates a portion of the general information file
info.dvp sccording to an embodiment of the present irnvention., As
shown, <the cgensral dinformation file info.dvp includes an
information field called 'rable0fFlaylists'. The playlist table
"TabledfPlaylistas' indicates the Zength of the information field,

30 and the mumber of playlists in the PLAYLIST directczy. Xor each
playliat, the playlist table 'TableCfPlaylists' indicates the file
name ‘PlayLiet file name' of tne playlist. (which identifies the
playlist) and a path number ‘Path_number’. The path number

12
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‘Path_number’ provides pati management inforwalion by indicating
the path or paths to which the associated playliet belongs. In
the embediment of Figs. 4R-4B, ohe clip corresponds to each path.
Accordingly, esach playlist file lncludes one plavitem, which
pointa to the one clip asecciazed with the same path as the playlist
file. It should be understocd, Lhowever, that the present imvention
is not limited to thig gtyuctuwre.

In angkher exemplary enbodiment of =he present invention, the
playlist table 'Table0fPlaylists' does net irclude path management
information. In this embodiment, illusirated in Fig. &, the path
management information is provided in the playiist files. As shownh,
each playlist £ile indicates a length of the £ile, and the number
of playitems ‘nurber of Playitems' forming the playiist. For each
playitem, a playitem information field ie provided in the playlisl
file, Here, each playitem is identified by the number of the
playitem. 2Zs skown im Fig. &, the nlayitem dinformation field
includes, in part, an indication of the fleld's lergth and a path
numbey ‘Fath number'. The path number 'Path rumber’ provideg the
path management informatlen by indcating the pach to which the
associated plavitem belongs.

Fig. 7 illustrates a schematic diagram of an embodiment of
an optical disk recording and reproducing apparatus according to
the pregent inventicon. As shown, an AV encocder 2 receives and
encodes audio and video daka. The AV encoder 9 outputd the encoded

audio and video data aleng with coding nformation and stream

attribute information. A multiplexer & multiplexes the encoded .

adio and wideo data based on the coding infermation and stream
attribute Information to crezte, for example, an MPEG-2 transport
ghream. & source packetizer 7 packstizea the transport packets from
the multiplexer & irto aAcurce packets in accordance with the
andic/videc format of tho optical disk. Az shown In Rig. 7, the
operaticns of the AV enseder 9, Lhe multiplexer 2 and the sourece
packetizer 7 are controlied by a controllar 10. The controllcr 10
12
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receives user input on the recording operation, and provides
control information to AV encoder g, multiplexer 8 and the source
packetizer 7. For example, the controller 10 instructs the AV
enceder 3 on the type of enceding to perform, instructa the
miitiplexer 2 cn the brangport stream to create, and instructs the
acurce packstizer 7 on the source packet format, The centrollar
10 furthez controls a drive 3 to record the cutput from the source
packetizer 7 on the eoptical diek.

The controller 10 also creates the navigation and management
informaticn for managing reproduction of the audig/vides data
being recorded on the optical disk. For examp_ e, bamed on
information received via the uger interface fe.g,, instruction set
saved on digk, provicec over an intranet or interaet by a computer
aystem, ete.) the controller 10 controls the drive 3 <o record the
data etructure of Figs. 2, 4 and 5 ©r § on the optical disk.

Juring repreduclkion, the controller 10 controls the drive 3
to reproduse thia data structure. Based on the irformetion
contained therein, as well as uaer input received over the user
interface le.g., control buttons on the recording and reproducing
apparatus or a zyemote associated wizh the apparazus), the
controller 19 eontrels the drive 3 to reproduce the audio/video
source packets from the optical disk. For example, the user input
may apecify a path to reproduce. Thig yaer input may be specified,
for example, wvia a menu based graphical user interface
preprogramued into the controller 10. Using the uger input and the
path management infermaticn reproduced Frem the optical disk, the
centroller 10 controls the reproduction of the apecified path.

For example, to select a partiecular path, the path nurbers
for each playliat are examined by the controller 10 <o detarmine
the rumbsr of reproduction paths, and the uger is regueated which
path to reproduce. The path management informaticn may be augmented
to provide more meaningful informatisn regarding the reproduction
path to reproduce. During reproduction, the &F map for the selected

14

-20-

Fags 1 o 45




WP TIE —— R Pags |00 45

WO 200441752 PUT/KRZD03/001 148

path is accessed to perform reproduction, And, as digcussed above,

LE the uger changes the veproduction path during reproduction, a

seamleds change takes place by using the EP map of the new

reproduction path that is aligred in time with the EP map of the
% old reproduction path.

The reprocuced gource packets are received by a gource
depacketizer 4 and converted imto a data strean (e.g., an MPEG-2
transport packet stream). 2 demultiplexer 5 demultiplexes the data
stream inte enceded video and audio data, An AV decoder 6 decodss

10 the encoded video and audic data to produce the original audio and
video data that waa feed to the AV cncoder 3. During roeproduction,
the controller 1D controls the operation of the souroe depacket?zer
4, demultiplexer 5 and AV decoder 6. The controeller 19 Yeaceives
ugar input on the reproducing operation, and provides contreol

15 Infermation to AV decoder §, demultiplexsxr 5 and ke source
packstizer 4. For example, the controller -0 instructs the av
decoder 9 on the typs of deccding to perform, inatructs the
demultiplexer 5 on tiae transport stream to demultiplex, and
ingtructs the ssurce depacketizer 4 on the scurce packet format.

2Q While Fig. 7 has been described ag & recording and repreducirg
apparatus, it will be underatsood that only a recording or only a
reproducing apparatus way be provided using these portions of Fig.
7 providing the recording or reproducing function.

Fig. 8 1illustrates a second detalled embodiment of the clip

25 files, disk data and EP map for use in the data structurs according
o Fig. 2. As explained before, a maltl-path data stream recorced
in a physical data recording area, for exaasple, of the BD~ROK may
be managed as a pluralily of clip files, For example, clip files
1-3 shown in FIG. £ correspond to a title and the A/ streams

30 recorded in the clip files are in the form of M2RGZ~farmatted
transpert packets (TPs).

The TPs (TPl} of clip file 1 carresponding to Path 1 include
the inforration that vides PIP=3 and Rudi o_PID=F ard the TPs {TPZ)}

15
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2f clip file 2 corresponding to Zath 2 include the information
that Video PIP=B and Audic PID-R. Likewise, the TPs {TP3) of clip
tile 3 corresponding Lo Path 3 include the information hat
Video FIO=C and Audlo_PID=5. The TPBs of the clip files 1, 2, and
3 corresponding to Paths 1, 2, and 3 respectively are recorded
in the AV stream area within the physical data recording area of
the recording medivm {e.g., ED-ROM} in an interleaved manner. As
tientioned before, the different paths may, ir one exgmolary
embodiment be different camera angles.

The TPs for multiple reproduction paths are interleaved as
interleave hlocks each of which contains at least cone I-picture.
And the first transport packet of each interlcave bloak is the
first transport packet of an I-picture,

The path management informat:ion for plavback control of the
single-pati and multi-path A/V streams racarded as a single title
in the physical data recording area of the BO-ROK may be »ecorded
in a clip information file corresponding to the elip files, as
depicted irn TIG. 8. '

For example, the path management informaticon is recorded and
ranaged &s path sequence informatior in a clip information file
corresponding to the clip filszs 1, 2, and 3. The path scquence
information includesz the path secuence numbers (Patl Seguence
Humbers) corresponding to the regording segmenss, for example,
recording segments 1, 2, and 3 and video/faudio FlDs (Video PIDz
and Awndio PIDs).

In more detail, Path_Sequeﬁce #1, correspording te a first
recording segment, includes the information that 'videc PID=A"
and ‘Aundie PID=P', which indicates that tais recordlng segqment
only ineludes vides data for the first repreductien path.
Path_Secuence #2, corresponding to the second recording aegqrent,
includes the iaformatiem that ‘video DID  -A,B,C'  and
'Audis PID=F,R,3', which indicates that this segment of wvidaso
data ncludes videc data for the first, the second, and the third

16
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reproduction paths. Path Sequence #3, corresponding to a third
Terording segment, includes the information that 'Videe PID =C'
and 'Rudio PID=3', whick indicates that the videc cata in this
recording segment lncindes vides data for only the third
reproductlon path.

Ezch path sequence alsz includes a source packet number SEN
for each reproduction path ir the path sequence. The 8PN for a
reproduction cath is the first source packet for that reproduction
path in that vaith sequence.

A path seguence Tay COrrespond to video data gegment having
o7& or more O tue reproduction paths ineluded therein. Also, the
number of path sequesces is not limlted to three.

In addition to the path sequence information, Fig. % shows
that the ¢lip information files for the clip files 1, 2, and 3,
provide the sate search inforwmation Sop selectively accessing TPs
of sach path recorded in the firs* through third segrents. TFor
example, fhe same EP map 1s provided by clip informaticn files.
Raen the EP wap informaticn recorded in the clip informabion files
15 managed as a single EP map, the PTSs and S0 of Tpa of the
different reproducticn patha are recorded in the =p map by
interleaving dn tke same ordsr thet the TPs of the different
reproduction palths are recorded.

Rlternatively, as shown with respect to Flgs, 4R and 43, a
one-to~one correspondence may exist belween E? maps and
reproduction paths, In ths case of Fig. 8, three BP maps (EP_map
1, 2. 3) corzresponding to the groups of TBg of patks 1, 2, 3

respectively would be created and recorded in the clipinformalion

file,

20

As will be rcadily apparent, che recording and repreducing
apparatus of Fig 7 may operate in the zame manner with respect to
the embodiment of Fig. & as was desopibed shove wikth respect to
Tigs. 43 and 4B. However, it will be appreciated that ather methods
of reproduction are also posgible and the present invention is not
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limited to th’s one example. For instarnce, path management
information in the forr of the path seoguence informatien in the
clip information files mey be Teproduced and used to manage the
repraduction of multiple repreductisn path video data, Here, the
PIDs in each path sequence are examined Lo determing the nurber
of reproduetion paths. The user ia then requested to select a path.
If a single EP map is provided, the contreller 10 uses the BP map
and the PID of the selected path to reproduce the appropriate clip
tile for the selected reproduation path. If an EP map for each
reproduct ion path i provided, then the 3P map correspeonding to
the selected reproductien path is used to reproduce Lhe olip file
for the selected reproduction path. And, as dlscussed above, if
the usar ghanges the reproduction path during reproduction, a
seamless caangs takes place by using Lhe EP map of the new
reproduction path thkat is aligned in time with the EP map of the
vld reproduction pabth.

Fig. 5 illustrates ancther data structure according to an
embodiment of the preseht inventicn. &2 shown, in this embodiment,
the DVP directory includes a eingle TITLE directory. The TITLE
dirsctery includes a general information £ile *,ktl €or sach title
of wvidec data recorded on the recording medium. For example, a
director's cut title and an associzted treatrical title may be
provided on the recording wedium and a general information file
‘info.ttl’ would be provided for each title. The general
information files *.ttl are the same as the general inforration
file info.dvp disgussed above with reaspect to Fig. 2, except for
certain additional information fields discuseed in detail below,
As further shown in Fig. 8, the DVP directory includes a gingle
PLAYLIST dircetory, CLIPINFC directery and STREAM directory. These
directories contain the same information axzd files as described
above with respect to Fig. 2, but do so £or all of the titles. As
with Flg. 2, Fig. 2 represents aresag of the recording medium, and
Fig. 10 i_lustrates an exenplary emkodiment of Lhe recording medium

18
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including these areas. Fig. 10 is the same ag Fig. 3 discussed abgove,
except that the general information file and playlist information
area includea a navigation area storing navigation contral
information as discussed in detail belew, While Pig 10 illustrates
one navigation area, it should be understood that more than
navigation area may be present,

Fig. 11 illustrates a poztisn of a general informalicn file
"info.ttl' far a title according te an embodiment of the present
invention in greater detail. As shown, the general infermation
file 'info.ttl' includes an navigation control information or
doject field called 'Playlist Sequencer'. The playlist gsequencer
'PlayList Sequencer' indicatss the length of the informaticn field,
a type of the playlist sequencer, and the number of ineluded
playlists. 'The type field provides one or more attributes for the
playlist zeguencex, For example, a flag in the type field may
indicale whether the playlist sequencer is regumable by cotmand
or user aperation. As another example, a flag in the type Fi=ld
may ingdicate whether the playlist sequencer is acceasiblc during
a title sesrch operation. It will be apprec’ated that numerous
other possible attributes may be specified in the type field.

For each playlist, the playlist geguencer 'PlayLiat
Seguencer’ indicates the file name 'PlayList_file name' of the
playlist for playpback (e.g., provideg navigation directions on
playback]), a path number ‘Path number’ of the playlist and the
property of the playlist, Tke path number ‘Path_mmber’ also
provides the path or navigation wanagement information by
indicating the path or patha to which the associated playlist
belongs. The property ‘Property’ may indicate a particular
function for a playlist to copduct.

Figs. 12-14 illustrate graphizal repreagntations of
different melLlods of structuring navigation control using the data
structure of Fig, 11. Aas explained hefare, a multi~path data
stream rccorded in the AV stream arca of, for example, a BO-RQOM
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may be managed as 8 plurality of slip files, The plurality of clip
fiies are associated with a plurality of playlist files tkat are
allocated ta different paths by a oplaylist sequencer
corresponding to a single title file,

In the example of EIG. 12, the clip files 1 and 2 allocated
to a aingle path (comron path of paths m apd n) are assosiated
witk the first playlist FlayList 4], the clip flle 2 allocated
to the path m iz associated with the second playlist PlayList #2,
the clip Tile 4 allecated to the path 1 is associated with the
thiid playlist Playlist #3, and the clip file 5§ allocated to a
single path is associzled with the fourth playlist PlayList #4.

The playlists associated with the five clip fiies are
selected to play a varticular path m or n bas=d on cath nuwber
information *Path_number’ as directed by the wlayllst SRMUencer
zuch that the playlist sequencer wvrovides navigation control
information corresponding to a single title file. In the
rulti-path section, the secord playlist Playhist #Z is selected
in case of path m and the third playlist BlaylList #2 is selected
in case of path n,

In ather words, 1f path m is chosen, the clip files 1, 2,
3, and § are played back sequentially trhrougn selection of ke
playlists 1, 2, and 4 by the playlist seqiencer, and if path g
is aelected, the clip files 1, 2, 4, and & are playen back through
selection of the playlists 1, 3, and 4 by the playlist sequencer,

The multi-path section of Lhe video data, nareiy, the A/%
stream of clip files 3 and ¢ may be interleaved witl eachk other
instead of being separately recordad.

Wezt, az will be described with respect to Fig. 13. the
play.ist sequencer gan refer to virtual claylists that are created
through user editing of elin play-back order. As explained before,
a multi-path data stream recorded irn an AV skream area of, far
cxzample, a 3D-RO¥ may be managed as a plurallty of clip files,
The plurality of olip files are zssoctated with a plurality of
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teal and/or virtual playliat files that ave allocated to different
Paths by 2 playlist seguencer corresponding to a single title
file,

In tre exawple of FIG. 13, the clip files 1, 2, and 6 are
allecated to a single path {common path of paths m, n, and p},
the clip file 3 is allocated to the path m, the clip file 4 is
allocated to the path n, ard the clip file 5 is ailocated to the
path ». Blsc, the clip files 1-§ are respectively associated with
three virtwal playlists ereated by usar editing,

The virtual playlists associated with the six ¢lip files are
ealected to play a particular path m, n, or P by the playlist
sequencer, which provides the navigation centrol infarmation
{e.g., navigation directions} corresvonding to = single title

Zile. Mamely, the playlist sequencer provides directions on which

‘playlist to olaypzack.

That ie, 1f path m is ckosen, the cifp files 1, 2, 3, and
& are played back sequentially based on the cath information
‘Path number' through selection of the virtual playlist 1 by the
p-aylizt seguencer., If path n is selected, the clip files 1, 2,
4, and § are played back through selection of the virtoal playlist
2 by the playlist sequencer, and if path p is selected, the clip
files1, 2, 5 and € are played back through selection of the virtual
claylist 3 by the playlist secnencer,

In otker words, in the multi-path section of the video data,
the clip flle 3 pertaining *o the path m is played if the virtual
playlist 1 is chosen, the clip file 4 rertaining to the path n
iz played if the virtual playlist 2 ig selected, and the ¢lip fiie
% pertaining tc the patk p is played if the virtual playlist 3
iz selected,

Consequently, a selection of a virtual playlist is also a
selecticn of a particular path ameng a multi-path data stream in
tre above embodiment. However, it will be understood that thisg
enkediment may be implemented using real play_ists or a
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combination of real and virtual claylists.

In tlris erbodiment, the multi-path section, namely A/V
strear of clip files 3, £ and % may be interleaved each other
instead of being separatsly rscorded.

Ihe general informétion file may include a single playlist
sequencer as illustrated in FIG. 11. In the further example of
FIG. 14, <he play lists 2, 3, 4 that belong to different paths
m, n, and p respectively are included in tre single playlist
sequencer. Alternatively, the general information file pay
include multiple playlist sequencers for each title. Fig. 15
illustrates the playlist seguencer according to this embodiment,
wherein a playlist sequencer is provided for each reproduction
vath of a title.

Fig. 15 illustrates a porticon of the general information £ile
'info.ttl' that includes eone or more navigation contrel
information fields called 'Playnist Sequencer'. Each playliat
sequencer 'Flaylist Sequencer' indicates the lcngth of the
information field, a type of the playlist seguencer, a path number
‘Path nuwber’ of the playliast sequencer 'Playlist Seguencer' and
the number of included playlisbs. The type fieid provides one or
more attributea for the playlist sequencer. Por example, a flag
in the type field may indicate whether the playlist scguencer is
regumable by command Qr ussr coperation. As ancther example, a flag
in the type field may indicate whether the playlist seguencer is
aceesaible during a title search operation., It will be appreclated
that numerous other possibie attributes may be specified in the
type fleld.

For each playlist, the playlist sequencer ‘'Flaylist
Sequencer' indicutes the file name 'PlaybList_file name' of the
playliast (which identifies the playlist to playback] and the
property of toe playlist. The path number 'Path nurbex’ provides
the path or navigation management information by indicating the
path for which the playlist sequencer ‘Playlist Sequencer’
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rrovides navigation contrel informatior. The property 'Property’
may indicate a particular function for a playiist to conduct.

Fig. 16 illustrates a graphical representation of a method
of structuring navigation control using the data structure of Fig.
15, There are three playlist sequencers in the example of FIG.
16, The first playlist seguencer includes the first olaylist
‘Playlist #1' commonly pertaining to paths m/n/p, the second
playlist 'Playlist #2' perlaining to the path m, and the fifth
nlaylist 'PlayList #5' commonly pertaining to patks m/n/p. The
second playlist seguencer includes the first playlist 'Playlist
Fl?, <he trhird playlist “Playlist #3° pertaining to the path n,
and the fifthplaylist "PlayList #5'. Tha third playlist sequencer
includes the first playlis® 'Playlist #1°, the fourth playligt
‘PlayLiat #4’ pertaining te the path p, and the fifth playlist
‘PlavList #5'.

The recording and reproducing apparatus described with
regpect to Fig. 7 im also applicable to recording and reprodusing
the erhodiments of the recording medium having data strustures as
described above with respect to ¥ige. 5-16. Az will be appreciated,
the recording and reproducing apparatus of Fig. 7 oparates in khe
same manner as was deacribed above with reapect tu Figs. 44 and
42 in recording the data structurea of ¥igs. 9-16 on the recording
medium {e.q., BED-ROM}. Reproduction by the recording and
reprodueing apparatus of tig. 7 is also aupstantially the same,
except that the playlist sequencer or =equencers are reproduced,
and the navigation managemsnt informstion provided thereby is used
to contrel reprodiction of the video data.

For exarple, in one embodiment, the controller 10 determines
the number of repreductiom paths by examinirg the path numbers
provided for playlists in the playlist seguencer, The user ig then
regquested which path to reproduce. The path management information
may be augmented te prowide the uszer with more meaningful
information regarding the repreducsien path o reproduce. Thne
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controllsr 10 will then playback playlists whiech the playlist
sequencer instructs are associated with the selected path; namely,
playliats in the playlist sequencer associated with the selected
pata.

As another sxample, the comtroller 10 detesrmines the number
of titles recorded on the recordirg medium by examining the number
of general information files ‘izfo.ttl’ recorded on the recording
rediom. The user is then requested which title tn reproduce. The
general information file ‘info.it’ for esch title ray include
information on the associated title, which the controller 10 may
provide te the ugser to aid in selesting a title. The controller
10 then uses the playlist sequencer associated with the aelected
title to reproduce video data r=corded on the recording medium.

Here, the playlist seguencer for the selacted title provideg

5 revigation directicons on the wvideo daka *o playback for the

selected bitle by instructing which playliste to playback.

The embodiments of Fige. 11-1& of the present inverntion have
been described as applied to the data structure of Fig. 9; however,
it will be appreciated that these erbodiments are alsc applicable
to the data strusture of Fig. 2.

ks will be appreciated from the forgeing disclopurs, the
present invention provides a recording medium having a file or data
structure that permits managing ard/ox controlling navigation of
the reproduction of video data on a multiple reproduction path
anrdfor multiple tille bhaaia. Accordingly, the presert inwvention
providea a greater level of Slexibility in the reproduction of
rideo data than prewvisusly available.

While the invention has been diaclosed with respeck Lo a
limited numrer of erbodiments, those skilled in the art, naving
the benefit of thie disclogwre, will appreciate numerous
modificationa and variakions there from. Fov example, while
described with reepect to a Blu-ray ROM ¢pkical disk in several
instances, the present invention s net limited to thisg sLandard
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of optical disk or to optical disks. Tt ig intended that all such

modifications and variations fall within the spirit and scope of
the invenlien.
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CLAIMS

1. A recording medium for storing a data structure for managing reproduction of video
data having multiple titles recorded on the recording medium, comprising:

05 Feb 2009

a data area storing the video data having multiple titles;

5 a playlist area storing a playlist file including at least one playitem identifying a
playing interval in a clip of the video data; and

2003241205

a navigation area storing a navigation file being separate from the playlist file, the
navigation file including navigation management information for managing a title of the
video data, the navigation management information indicating the playlist file, the

10 navigation management information including an attribute field indicating at least one
attribute of the navigation management information, wherein the at least one attribute
indicates whether a title search is permitted or prohibited in the navigation management

information.

2. The recording medium of claim 1, wherein at least two playitems, each from a
15 different playlist file, identify a same clip.

3. The recording medium of claim 1, wherein at least one clip represents video data

common to more than one reproduction path.

4, The recording medium of claim 1, wherein at least one clip represents video data

for a single reproduction path.

20 5. The recording medium of claim 1, wherein the video data are recorded in forms of

packets.

6. The recording medium of claim 1, wherein the video data has multiple reproduction

path.

7. The recording medium of claim 5, wherein at least a portion of the packets
25 belonging to different reproduction paths are multiplexed.
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8. The recording medium of claim 1, wherein the video data includes video data for a
director's cut title and video data for a theatrical title.

9. A method of recording a data structure for managing reproduction of video data

having multiple titles on a recording medium, comprising:

recording the video data having multiple titles in a data area of the recording

medium;

recording a playlist file including at least one playitem identifying a pfaying interval

in a clip of the video data in a playlist area of the recording medium; and

recording a navigation file being separate from the playlist file, the navigation file
including navigation management information for managing a title of the video data in a
navigation area of the recording medium, the navigation management information
indicating the playlist file, the navigation management information including an attribute
field indicating at least one attribute of the navigation management information, wherein
the at least one attribute indicates whether a title search is permitted or prohibited in the

navigation management information.
10.  The method of claim 9, further comprising:

recording the video data having multiple titles as a unit of packets in the data area,
wherein at least a portion of the packets belonging to different reproduction paths are

multiplexed.
11.  The method of claim 9, wherein the video data has multiple reproduction paths.

12.  The method of claim 9, wherein the video data includes video data for a director's

cut title and video data for a theatrical title.

13. A method of reproducing a data structure for managing reproduction of video data

having multiple titles recorded on a recording medium, comprising:

-33-




800244667
28

reproducing a navigation file including navigation management information for
managing a title of the video data, from a navigation area of the recording medium, the
navigation management information indicating a playlist file separate from the navigation
file, the navigation management information including an attribute field indicating at least

05 Feb 2009

5 one attribute of the navigation management information, the at least one attribute
indicating whether a title search is permitted or prohibited in the navigation management

information;

reproducing the playlist file indicated by the navigation management information

from a playlist area of the recording medium, the playlist file including at least one playitem

2003241205

10 identifying a playing interval in a clip of the video data, and

reproducing the video data from a data area of the recording medium.

14.  The method of claim 13, further comprising:

reproducing the video data from packets of video data stored in the data area,
wherein at least a portion of the recorded video data packets belonging to different

15 reproduction paths are multiplexed.

15. The method of claim 13, wherein the video data has multiple reproduction paths.

16. The method of claim 13, wherein the video data includes video data for a director's

cut title and video data for a theatrical title.

17.  An apparatus for recording a data structure for managing reproduction of video data

20 having multiple titles on a recording medium, comprising:

a recording unit configured to record data on the recording medium; and

a controller configured to control the recording unit

to record the video data in a data area of the recording medium,
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to record a playlist file including at least one playitem identifying a playing interval in

a clip of the video data in a playlist area of the recording medium, and

to record a navigation file being separate from the playlist file, the navigation file

05 Feb 2009

including navigation management information for managing a title of the video data, the
5 navigation management information indicating the playlist file, the navigation management
information including an attribute field indicating at least one attribute of the navigation
management information, wherein the at least one attribute indicates whether a title

search is permitted or prohibited in the navigation management information.

2003241205

18. The apparatus of claim 17, wherein the controller is configured to control the
10 recording unit to record the video data as a unit of packets in the data area, wherein at

least a portion of the packets belonging to different reproduction paths are multiplexed.

19.  The apparatus of claim 17, wherein the video data has multiple reproduction paths.

20. The apparatus of claim 17, wherein the video data includes video data for a

director’s cut title and video data for a theatrical title.

15 21. An apparatus for reproducing a data structure for managing reproduction of video

data having multiple titles recorded on a recording medium, comprising:

a reproducing unit configured to reproduce data recorded on the recording medium;

a controller configured to control the reproducing unit

to reproduce a navigation file including navigation management information for

20 managing a title of the video data from a navigation area of the recording medium, the
navigation management information indicating a playlist file separate from the navigation

file, the navigation management information including an attribute field indicating at least

one attribute of the navigation management information, the at least one attribute
indicating whether a title search is permitted or prohibited in the navigation management

25 information,
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to reproduce the playlist file indicated by the navigation management information
from a playlist area of the recording medium, the playiist file including at least one playitem

identifying a playing interval in a clip of the video data; and
to reproduce the video data from a data area of the recording medium.

22. The apparatus of claim 21, wherein the controller is configured to control the
reproducing unit to reproduce the video data from packets of the video data stored in the
data area, wherein at least a portion of the recorded video data packets belonging to

different reproduction paths are multiplexed.
23.  The apparatus of claim 21, wherein the video data has multiple reproduction paths.

24. The apparatus of claim 21, wherein the video data includes video data for a

director's cut title and video data for a theatrical title.
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FIG. 11

Play]ist_Sequencer () {
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for (1=0; j<nnmber_of PlayLists; j++) {
PlayList_file name
Path_number
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FIG. 16
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