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DESCRIPTION

OPTICAL DISC, RECORDING DEVICE
AND REPRODUCING DEVICE

Technical Field
The present invention relates to a readable and

writable optical disc, and_to a recording device and a

reproducing device for the bptical disk.‘Mofe particularly,

" the present invention relates to an opiical disc for

recording ‘multimedia data including moving picture data,

" still picture data, and audio data, and to a recording device

- and a reproducing device for this optical disc.

Background Art

Rewritable optical discs have for years had a
maximum stbrage capac;.ity of éppro'ximate'ly 650 MB, but
this has been changed by the devellopment of phasé change
type DVD-RAM discs with a capacity of several gigabytes.
Combined with the adoption of MPEG, and particularly
MPEG-2, standards for e'ncoding digital AV data, DVD-RAM

is widely anticipated as a recolrding and reproducing

medium with application in the AV industry as well as the

computer industry. More specifically, DVD-RAM media are

expected to replace magnetic tape as the storage medium
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of choice for AV recordings.

DVD-RAM

Increases in the storage density of rewritable
optical disc media over. the last few jearé has made it
possible to use such media for applications ranging from
storing compute:: data and recording audio data to recording
image 'data, including movies. -

The signal recording surface of a conventional
optical dis_sc is typ'ic.ally fofmatted with lands and grooves,
one of which is used as a guide groer for signal recording
and rep_rod_ué_'ing. The data signal is then recorded usihg
only the land or the groove. With the advent of the land and
groove recording method, however, it became possible to
record signals to both the land and groove. This
development approximately doubled the storage capacity of
the disc. (See, for. exarr_'a_ple, Japanese Unexamined Patent
Application (kokai) 8-7282.) | |

Further development of a zone CLV (constant
linear velocity) method simplified and made it easy to
implement a CLV recording and reproducing technique, an
effective means- of-further increasing the recording den_sity.
(See, for examlple, Japanese = Unexamined Patent
Application (kokai) 7-93873.)

A major topic left fof future development is_ how
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to use such potentially high capacity optical disc media to
record AV data containing image data to achieve new
functions and performance far surpassing conventional AV
products. _

With the introduction of high capécity rewritable
optical disc media, optical discs are \_Midely expected to
repl.ace conventional tape media for recording and
reproducing AV content. The transition from tape'to disc
recording media is also expected to greatly affect both the
performance ahd functions of AV recording and reproducing
products. |

. One of the greatest benefits of a transition 'to
disc is a significant itﬁprov'ement in random access

performance. While random access to tape content is

possible, it generally takes on the order of minutes to
‘rewind a full tape. This is several orders slower than the

typical seek time of optical disc media, which is on the

order of at most several ten millisecands. Tape is therefore
considered, for practical purposes, not to be a random
access medium.

The random access capability of optical disc
media has ailso made possible distributed, that is,
noncontiguous, recording of AV data, which is not possible
with conventional tape.

Ffig. 34 is a block diagram of the drive device of a
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'DVD recorder. As shown in Fig. 34, this DVD recorder
comprises an optical pickup 11 for reading data from the
disc 10, an ECC (error correction code) processor 12, track
buffer 13, switch 14 for changing track buffer input/output,
encoder 15, and decoder 16. .An enlarged view of the disc
17 format is_alsd shown.

As indicated by the disc 17 format, the smallest
unit used for recording data to a DVD-RAM disc is the
5ectqr, which is 2 KB. Sixteen sectors are combined as one
ECC block, to which the ECC processor 12 applies- error
correction codihg. ' o

The track buffer 13:is used for recording AV da-ta
at a variable bit rate .in order to record 'AV data to a DVD-.
RAM disc more efficiently. While the read/write rate (Va) to
a DVD-RAM disc is fixed, the bit rate (Vb) of the AV data is.
variable, based on the complexity of the AV data content
(e.g., images if the AV data is video). The track buffer 13 is
used to absorb this bit rate difference. This means that the
track buffer 13 is unnecessary if the AV data bit rate is also
ffxed. as it is in the Video CD format.

This track buffer 13 can be even more effectively
used by dispersed placement of the AV data on the disc.
This is explained with reference to Fig. 35.

Fig. 35 (a) shows the disc address space. If the

AV data is-recorded divided between contiguous area A1
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between addresses a1 and a2, and contiguous area A2

between a3 and a4 as shown in Fig. 35 (a), the AV data can

be continuously reproduced from these non-contiguous
areas A1 and A2 by supplying data accumulated in the track

buffer 13 to the decoder while the optical head seeks from

. a2 to a3. This.is shown in Fig. 35 (b).

=(')nc-e reading AV data 'starts from a1 at time t1, it
is both input to the track buffer 13 and putput fforri the
track buffer 13 with data accumulating in the track buffer at
the rate (Va-Vb), that is, the. difference between the input
rate Va to the track buffer and the output rate Vb from the
track buffer. This continues to address a2 at time t2
Assuming that the data volume accumulated to the track
buffer at this time is B(t2), data supply to the decoder can
continue until the data B(t2) accumulated to the track buffer
is depleted at time t3 at which reading resumes from
address a3. '
| in ~other _-w_ords., if it is assured that a certain

volume of data (a1, a2) is read before a seek operatioh'iS:

"performed, AV data can be continuously supplied to the

decoder while the seek is in progress.

it should be noted that this example considers
reading, that is, reproducing, data from DVD-RAM, but the
same concept applies for writing. or recording data to DVD-

RAM.
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it will thus be 6bvious that insofar as a specified

~amount of data is recorded continuously to DVD-RAM disc,

continuous reproduction and recording is possible even if

the AV data is noncontiguously recorded to the disc.

MPEG

A common AV data format is described next
below. |

As noted above, AV data is recorded to DVD-RAM
media using the MPEG international standard, also known
as ISO/IEC 13818.

Even though DVD-RAM discs have a large, plurél
gig__abyte, capacity, this is still not sufficient for recording
uncompressed digital AV data of any duration. A way to
compress and record AV data is therefore necessary. This
need was addressed by worldwide adoption of the MPEG
(ISO/IEC 13818) standard for AV data compression. MPEG
decoders (compression/decompression ICs) have aiso been
realized with advances in IC devices. This has enabled the
DVD recorder to handle MPEG -compression . and
decompression internally.’

MPEG signal processing is able to achieve high
efficiency data compression chiefly as a result of the
following two features. . .

First is that compression using a time correlation
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characteristic between frames (known as pictures in MPEG.)

is used in conjunction with conventional compression using'
a spatial frequency characteristic for moving picture data
compression. Each video sequence of an MPEG video
signal étream'is divided into one or more groﬁps of pictures,

each group of pictures comprising one or more pictures of .

‘three different types: |-pictures {intraframe coded pictures},

 P-pictures (predictive-coded pictures, that is, intracoded

with reference to a preceding picture), and B-pictures

(bidirectionally predictive-coded pictures, that is,

" intraframe coded with reference to preceding and foliowing

“pictures).

Fig. 36 shows the relationship between I, P, and

B pictures. As shown in Fig. 36, P-pictures refer to

temporally preceding - or P-pictures in the sequence, while

B-pictures refer to the first preceding and following 1- or P-

pictures. It_'should also be noted that because B-pictures

reference an upcoming |- or P-picture, the display order of
the pictures may not match the coding order of the pictures
in the compressed data bitstream.

The second feature of MPEG coding is that code
size is dynamically allocated by picture unit according to
the complexity of the image. An MPEG decoder has an input
buffer, and Sy accumulating data in this decoder buffer a

farge amount of code can be allocated to complex images
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that are difficult to compress.

Three types of audio coding are used for the
audio portion of a DVD-RAM recording: MPEG audio with
data compres_sioﬁ, Do,lby Digitat® (also known as AC-3),
and noncompressive linear pulse code moduiation (LPCM).

Both Dolby Digital®® and LPCM are fixed bit rate coding

‘methods, but MPEG audio c:o'ding can select from several

compression rates on an audio frame basis, althou_gh audio
comb_ression is not as r-vigh as video stream compression.
The resulting compressed video and audio
streams are multiplexed to a single stream using a method
known as the MPEG system. Fig. 37 shows the orga'nizatibn
of an MP.EG system stream. As _shown.-ih Fig. 37, each 2 KB
ée_ctor comprises a pa_ck header 41, packet header 42, and -
payload 43. The MPEG system thus has a hierarchical
structure comprising packs a_nd packets. Each packet

comprises a packet header 42 and payload 43. AV data is

segmented from the beginning into block_s'- of an appropriate

size for storage to the payload 43.

The ..packet header 42 records information
re_ferring_ to the AV data stored in the associated payload 43.
More specificaliy. the packet header 42 contains a stream
1D for identifying the data stored in the associated packet,

and a decoding time stamp (DTS) and presentation time

stamp (PTS) identifying the decoding time and presentation
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time of the data contained in the payload in 90 kHz
precision. If the decoding 'and presentation are
simultaneous, as in the case of audio data, the DTS can be
omitted. |

A pack is a unit of plural packets. In DVD-RAM,
hbwever. there is one pack for each packet, and each pack
thereforé comprises a pack header 41 and packet
(containing a packet header 42 and payioad 43). '

The pack header contains a system clock

-reference {SCR) expressing with -27 MHz precision the time

at which the data contained in this pack is input to the
decoder buffer. .
An MPEG system stream thus comprised is
recorded one pack to a sector (= 2048 bytes) on DVD-RAM.
A decoder for decoding the above-noted .MPEG

system stream is described next below. Fig. 38 is a block

diagram of ‘an exemplary decoder model (P_STD) of an

MPEG system stream decoder. Shown in Fig. 38 are the

system time ciock (STC) 51, that is, the internal reference
clock for decoder operation; a demultiplexer 52 for
decoding (demultiplexing) the system stream; video décoder
input buffer (video buffer) 5§3; video decoder 54; re-ordering
buffer 55 for temporarily storing | and P pictures to absorb
the difference in the coding (data) sequence and

presentation sequence that occurs between B pictures and |



10

15

20

25

WO 00/60598 PCT/JP00/02067

10

and P picturesi_ a switch 56 for adjusting the output order of
_t_he 1, P, and B pictures buffered to the re-ordering buffer
55, an audio decoder input buffer (audio buffer) 57; and
audio decoder 58. | _
This MPEG system decoder proéesses the above-
noted MPEG system stream as follows.
~ When the time indicated by the STC 51 and the
SCR written to the pack header match, the pack is input to

the demultiplexer 52. The demultiplexer 52 then interprets

| the stream ID in the packet header, and passes the audio

stre.am and video stream contained in the payload data to
the appropriate decoder buffers. The PTS and DTS are also
read from the backet ‘header. o

When the times indicated by the STC 51 and DTS
match, the video decoder 54 reads and decodes the picture

data from the video buffer 53. | and P pictures are stored to

the re-ordering buffer 55 while B pictures are presented

directly to screen. If the picture being de.c'oded by the video.
decoder 54 is an | or P picture, the switch 56 switches to
the re-ofdering buffer 55 to output the previous | or P

picture from the re-ordering buffer 55; if a B picture is

decoded, the switch 56 switches to the video decoder 54.

Similarly to the video decoder 54, the audio

decoder 58 reads and decocdes one audio frame of data

._If_r_om the audio buffer 57 when the PTS matches the STC 51
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(a DTS is not recorded for audio data).

An exemplary method of multiplexing an MPEG
system stream is described next with reference to Fig. 39.
Note that a sequence of video frames is shown in Fig. 39
(a), the change in data storage to the video buffer is shown
in Fig. 39 (‘b),. a typical MPEG system stream is shown in
Fig. 39 (c), and an audic signal is shown in Fig. 39 (d).
Each of Figs. 39 (a) to (d) are shown on a common time
base (horizontal axis). The .vertical axis in Fig. 39 (b)

indicates the amount of data stored to the video buffer. The

-~ bold line in this graph thus indicates the change over time

in the buffered video data volume. The siope of this line"ls_
indicative of the video bit rate, and shows that data is input
to the video buffer at a constant rate. The decrease in
buffered data at regular intervals indicates the progression
of data decoding. The intersection of the dotted line
extension of the graphed line with the time base (horizontal
éxis) indicates the time at which video frame transfer to the
video buffer begins.

MPEG encoding is described next using by way of
example coding a complex image A in the video data stream.

As shown in Fig. 39 (b), image A requires a large coding

block, and data transfer to the video buffer must therefore
‘begin from a time t1 before the image A decoding time.

‘Note that the time from data input start time t1 to decoding
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is referred to as vbv_delay below. AV data is thus
multiplexed to the position (time) of the shaded video pack.

Unlike video data, audio data does not require
dynarhic coding size control. It is thergfore_ not necessary
for audio data transfer to start at a simiiarly advanced time
before decodin_g_ starts, and audio data is thus typically
mulitiplexed only slightly before decoding starts.. Video data

is thus multiplexed to the MPEG system stream before the

.audio data.

it should be further noted that data can be
accumulated to the buffer for a limited time in the MPEG
system. More specifically, the MPEG system stan.d'ard

requires all data other than still picture (or still image):data

‘be output to the decoder from the buffer within one second

- of being stored to the buffer. This means that there is at

most a one second offset beitween video data and audio

data mu!tipléxing (or more precisely, the time required for

video frame reordering).

It will also be obvious that while the MPEG
system stream is described above with video data preceding

the audio, the audio can theoretically precede the video.

- This type of stream can be purposely generated by using

for the video data simple images to which a high

compression rate can be applied, and transferring the audio

~ data earlier . than required. Even in this case, however, the
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audio can precede the video by ét most one second due to

the restrictions imposed by the MPEG standard.

Reproduction path
| The AV data reproduction path is descr’ibed next
below.

As describ_ed abo've, data is recorded and
reproduced from a simple linear path when using magnetic
tape and other sequential access media. When plural AV
.streams are sequantially recorded to a single tape _the
playback head must first be indexed to the desired stream
before playback can 'start. Because output will be

interrupted if a seek (head indexing) operation is performed

- to skip to another location on the tape while playback is in

progress, AV streams by necessity must be linearly
reproduced.

When using a random access medium such as
"optical discs, however, the high speed access cap’abilify of
such media makes it possible to sustain continuous,
uninterrupted output within certain parameters even when
the playback head moves to AV data at a non-contiguous
location on the disc by simply providing a track buffer. of .
sufficient size between the decoder and drive.

It is therefore possible to define a plurality of

playback (reproduction) paths on optical disc media. For
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example, discs confarming to the DVD-ROM video standard

(DVD Specifications for Read-Only Disc, Part 3, Video

Specifications) can be recorded so that the user can enjoy
various different reproduction paths presenting different
5 program content. Moving picture data, still picture data,

audio, captioning data, and various other types of AV data

can also be mixed in a single reproduction path for even

greater variety.

’ 10 Disclosure Of Invention
' . : "The object of the present invention is to provide
a DVD recorder that solves the following: problelﬁs
hindering obtai_nin'g maximum performance from . DVD-RAM
: _media,_a_high capacity rewritable storage medium widely
15 __anticipated as the next generation in AV recording media.
| The greatest probiem resulting from a DVD
recorder being able to define a plurality of reproduction
paths is presenting these paths to the user. Multiple

reproduction paths enhances user enjoyment, but can ailso

20 lead to user confusion. That is, the availability of multiple
reproduction paths makes it harder for t_he user to pick the
desired path satisfying the user's personal objectives and
desires. Further confusion can arise when the user does not
know what type(s) of AV data are present on the various

;25 reproduction paths before pléyba-ck starts.
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For example, if the reproduction path comprises
only moving picture content, the user can enjoy the program

content until the AV stream ends without further

‘manipulation required. However, if the reproduction path

contains a group of still pictures, some type of operation is
typically needed to continue to the next image. Furthermore,
while there is obviously no video involved when reproducing
an audio-only stream, if the user does not know that there
is no associated video content to be reproduced' with the

audio, equipment failure or simply misunderstanding couid

resuit.

‘DVD-ROM video discs are frequently programmed

with an easy to understand menu to the disc contents. This

menu is prepared by the content creator, and also draws
from the AV data content of the disc. Other information is
also presented on the disc jacket or disc surface to inform
the user. N o

With rewritable media - such as DVD-RAM,
however, the AV data content as well as reproduction path
definitions can change, and the above-noted methods used
with DVD-ROM are not as easily used.

The greatest problem in this regard with DVD-

RAM and other rewritable media when using multiple

reproduction paths is therefore achieving a method whereby

rebroduction path information can be appropriately
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presented to the user using the most recent data written to

disc.

. To achieve the above object, our invention

- relates to an optical disc fo.r. storing an AV stre_am
5 containing at least one moving picture (video) stream or

still picture (still image) stream, and management
| in_for'_matio-n. for managing the AV s_tre-am w_herei:n the
| I management information comprises reproduciioh path
| information (UD_PGCI|) generated by a user specifying a
ii10 starting point and an. ending point for a desired part of the
AV streém, and pilay list type information (PL_TY) indicating'

~whether the content of the user-defined reproduction path

specified in the reproduction path information (UD_PGCI) is -
only video content, only still picture content, or a mixture of .
E15 video and still picture content.

Qur invention further relates to an optical disc for

recording an AV stream containing at least one video or
still piciure stream, or an audio stream with no’video or still ,

picture content, and management information for managing

20 .the AV stiream. In this case, the management information
comprises reproduction path information '(UD_P'GCI)

| generated by a user specifying a starting point and an
ending po_in_t. for a desired part of the AV stream, and play.

, list type information (PL_TY) indicating whether the content

25 .of the reproduction path specified in the reproduction path
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information (UD_PGCI) is only video content, only stiil
picture content, a mixture of video and still picture content,
or only audio content with no video or still picture content.

The play list information stored in the

management information can be used to inform the user

what type of content will be presented from .each

.reproduction-path before playback starts.

Further preferably in both cases above, the

.management .information also comprises primary text

information; (PRM_TXTI) containing tities for the
reproduction path information (UD_PGCI).

By sﬂtorin title _iﬁformation for each user-definéd
reproduction péth, a more informative, user-frien_dly display
can be presented when informing the user of reproduction
path content.

Our invention further relates to a recording

device for récording ma’nagement information te an optical

" disc of our invention as noted above. This recording .device

.comprises mémory for storing a user-defined starting point

and ending point for a desired part of the AV stream; a

'means for generating user-defined reproduction path

"information based on the starting point and ending point

stored to memory; a means (7802, steps #20 to #286) for
generating play list type information (PL_TY) indicating

whether the content of a user-defined'reproduction path is
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only video content, only still picture content, or a mixture of
video and still picture content; and a means fori recording
the reproduction path information and piay' list type
information to the optical disc as management information.
Our invention yet further relates to a playback
device for reproducing content from an optical disc to Which
an AV stream containing at least one video or still picture
stream, and management information for manaing ‘the AV
stream, are recorded with thel management information
containing user-defined reproduction '.path' information
generaied by a user specifying a starting point and an
ending p'oint for a desired part of the AV stream, and piay
list type inform?tion (PL_TY) indicative of whether content
contained in the user-defined reproduction path' is only
video content, only still picture content, or a mixture of
~video and still picture content. This ptayback device
comprises a presentatlon means (7805 7806) for readmg
the play list type mformatlon and’ dlsplaylng whether the
user-de_fmed reproduction path contains only video content,
only still picture content, or a mixture of video a;nd still

picture content.

Brief Description Of Drawings -
These and other objects and features of the

present invention will be readily understood from the
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following detailed. description taken in conjunction with
preferred embodiments thereof with reference to the
accompanying drawings, in which like parts arg designated
by like reference numerals and in which:

Fig. 1 shows the logical structure of a disc

.acco'rding_'to a preferred embodiment of the present

invention; _ _

Fig. 2 shows the internal structure of an' AV file
for movies:;

Fig. 3 shows the internal structure of an AV file
for still pictures; _

Fig. 4 shows the relationship between AV déta
and manégemen't information; -

Fig. 5 shows the structure of the RTR_VMG
block; |

Fig. 6 shows the structure of the RTR_VMGI
block; ' N |

Fig. 7 shows the VERN and TM_ZONE format;

Fig. 8 shows the structure of the PL_SRP block;

Fig. 9 shows the PL_TY and PL_CREATE format;

Fig. 10 shows the PTM format;

- Fig. 11 shows the S_VOB_ENTN format;

Fig. 12 shows the structure of the M_AVFIT
block; |

Fig. 13 shows the V_ATR and A_ATR format;
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block;
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14 shows the SP_ATR and SP_PLT format for

15 shows the structure of the M_AVF| block;
16 shows the structure of the M_VOBI block;
17 shows the VOB_TY fpr_mat;

18 shows the structure of the TMAPI block;
19 shows the VOBU_ENT.format; |
20 shows the structure of the S_AVFI.T-' block;
21 shows the V_ATR and OA_ATRS_AA_STI

22 shows the SP_ATR and SP_PLT format for

23 shows the structure of the S_AVFI block; .
24 shows the structure of the S_VOB_ENT

25 shows the S_VOB_ENT_TY format;
26 showé the structure of the UD_PGCIT

27 shows the structure of .the TXTDT_MG

28 shows the structure of the PGCI block;
29 shows the PG_TY'format; | |
30 shows the structure of the Cl block;

31 shows the C_TY format;

32 shows the structure of the C_EPI block;
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Fig. 33 shows the EP_TY1 format;

Fig. 34 is a blocl_< diagram of a DVD recorder
drive; |

Fig. 35 (a) shows the volume address space of a
disc, and (b) shows the change in data accumulation in the
track buffer

Fig. 36 shows the correlation between picture

types in an MPEG video system stream;

Fig. 37 shows the stru_cture of an MPEG system
stream: '

Fig. 38 is a block diagram of an MPEG system '
decoder (P_STD); _ '

Fig. 39 (a) shows video data, (b) shows the’
change in data accumulation in the video buffer, {c) shows
the MPEG system stream, and (d) shows the audio data;

Fig. 40 is a block diagram of a DVD recorder;

Fig. 41 is used to descrlbe to first exempliary play
hst presentation and selection’ screen;

Fig. 42 is used to describe to second exemplary
play l.ist presentation and selection screen;

Fig. 43 is a.flow chart of a play.list recording
operation;

"Fig. 44 is a flow chart of an operation for
generating play list type information; and

Fig. 45 is a flow chart of a process for generating
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a play list presentation screen.

Best Mode for Carrying Out the Invention

A DVD recorder and DVD-RAM disc are described

below as a preferred embo_dimeht of the present invention

with reference to the accompanying figures.
The logical structure of a DVD-RAM disc is
described first below with reference to Fig. 1. Fig. 1 shows

the physical sector address area of the disc, and the

| structure whereby data is recorded to the disc as part of a

flle system. |

The physicaLsector_ address area of the disc
starts with a lead-in area to which a reference signal for
servo stabilization, and an ID signal for differentiating
DVD-RAM media from other media are recorded. The user

data area follows the Iead -in area. Loglcally val:d data |s

recorded to the user data area. A lead out area ends the

physical sector address area; a refere_nca signal is also
recorded here.

File system management information, called

volume information, is reco}ded at th'e beginning of the user .

data area. The file system is not directly ré-la_ted to the

present invention, and description thereof is thus omitted

below. It should be noted, however, that by using a file

W
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system, data recorded to the disc can be managed as files
and a directory to the files as shown in Fig. 1.

All data handled by the DVD recorder is filed
under the DVD_RTR directory 'direcﬁy below the root
directory as shown in Fig. 1. _

Files handled by a DVD recorder can be grouped
into two broad categories: a manége'ment infbrmation file
(RTR.IFO file) and one or more AV files -(RTR__M_(")V.VRO
file, RTR_STO.VRO file).

AV files are recorded as an RTR_MOV.VRO file
recording moving pictgre content (referred to as video
below), or an RTR_STO.VRO file recording still picture data
and simultaneously recorded audio data.

Fig. 2 shows the file structure of én
RTR_MOV.VRO file recording video content. As shown in
Fig. 2, MPEG program streams (M_VOB (Movie Video
Object)) are arranged- in recording sequence in the
RTR_MOV.VRO file.

Each program stream (M_VOB) is b-uilt from .a
plurality of Video Object Units (VOBU), each with a video
reproduction time of 0.4 sec. to 1.0 sec. '

Each VOBU comprises a number of video packs
(V_PCK), audio packs (A_PCK), and subbicturé packs
(SP_PCK); each pack is 2 KB. '

The video data in each VOBU further comprises .
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one or more Grouyp of Pictures (GOP). The GOP is the
decoding unit for MPEG video, starts with an |-picture, and
contains plural P- or B-pictures.

_ Fig. 3 _shows the structure of an _RTR_STO.VRO
file for recording still pictures and audio data. As shown in
Fig. 3, an RTR_STO.VRO file contains S_VOB (Still Picture
Video Objects), the MPEG program sfréam for still pictures,
arranged in recording sequence. |

The gréatest difference between an S_VOB and

M_VOB is that an S_VOB records still picture data instead

~of moving picture data, and the still picture data (video

_part) is follqwed by the audio data (audio pa;t) instead of
multiplexing the video and audio. '

| An S_VOB also contains one VOBU, which
comprises a V_PCK, A_PCK, and SP_PCK.

The relationship between M_VOB, S_VOB, and
management information is described next below with
reference to Fig. 4. _
| As described above, there are two types of AV
data, M_VOB and S_VOB. Management information M_VOBI
for each M_VOB is stored for each M_VOB where the
M_VOBI records attributes of the corre_spon_ding M_VOB.

Individually managing S_VOBs, however, would greatly
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increase the amount of management information.

Management information S_VOGI is therefore used to

manage a group S_VOG containing plural S_VOB units. This
S_VOGI records attributes for the corresponding S_VOB

group.

What is impo.rtant to note here is that MPEG

stream data does not have a linear correlation between time

and data size. As noted above, the MPEG system stream is
compressed using temporal correlation characteristics and
variable length coding techniques (int_:luding variable bit
rate coding) in order to achieve high compression efficiency.
As a result there is not necessarily a direct dqrrelation
between time and data size (address). . -
Therefore, an M_VOBI| aiso containé a filter
(TMAP) for converting time and address'information, and an

S_VOG! also contains a filter (S_VOB Entries) for

_converting a still pi‘ctur.e n_umb-gr-:,in-_-:an_-.S.._;NOG»gr'oup-an'd

address.

Management information for the reprod'uctjor.:.path
is described next below.

The reproduction path is defined as a progra'm
chain (PGC), that is, a sequence of cells, d'escribing ‘alt or
part of a range of M_VOB or S_VOG blocks. |

The reproduction path can be either of two tybes:

an original PGC referring to all AV data on the disc, or a
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user-defined PGC defining a u_ser-selected reproduction
seq'uence of AV_ data bh the disc.- Note that a plurality of
user-defin.ed PGC can be recorded. _

The original PGC is also c_alled a Program Set
having a Prog'ram' layer logically b'und!ing a plurality of
cells. ' " | _.
o A user-defined PGC is also cai_le_d_ a Play List.
Unlike an original PGC, a Play List does not have a

Prdgram layer.

| ot ion til
' Th_e content of the management infor_r:na_tion. file
RTR.IFO is described next below with reference to Fig. 5 to
Fig. 33.
RTR_VMG (Fig. 5) | |
The VR_MANGR.IFO file contains real-time

rebording video management information _RTR_VMG.

- RTR_VMG _c-om:prises'.“seve_h. table'é_:_" RTR_VMGI, M_AVFIT,

S_AVFIT, ORG_PGCI, UD__PG.CIT,lTXTDT_MG-.._and'MNFIT.
These seven tables are deSé;ribed in detai.l next
below. |
RTR_VMGI (Fig. 6) | |
' Real-time recording  video management
information RTR__VMGI includes video management

information table VMGI_MAT and play list search pointer
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table.PL_SRPT.
VMGI_MAT (Fig. 6)

The video management informat_i.on' management
table VMGI_MAT stores the following information relating to
the entire -,disc. The reproduping device _'and recording
device, refa_rred to as simply disc player and recorder,
respectively, below, first read this VMGI_MAT to detect the
‘overall structure of the disc. B

VMG__:ID (video management identifier)
Stores the identifier DVD_RTR_VMGO identifying
the disc as storing video recording data.
RTR_VMG_EA (RTR_VMG end address)
Stores the RTR_VMG end address.
VMGI_EA (VMGI end address)
Stores the VMGI end address.
VERN (version number)

Records the 'version number of the recording
“format of' the stored vid-eo"r,echording dafa according.-tb the .
fdrmat shoy.vn'in Fig. 7. - |

TM_ZONE (time zone)

Records the time zone used for all time
information recorded to (he disc. As shown in Fig. 7, the
TM_Z.ONE stores a time zone stamp TZ_TY indicating
whether time information is based on Greenwich Mean Time

or a regional time standard {such as Eastern Standard Time
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(EST) or Japan Standard Time (JST)), and a time zone
offset TZ___OFFSET recording the time diffar_eﬁce to
Greenwich Mean Time.
STILL_TM (still time) .
~ Stores the st_il'l time used for pfesenting s.till
pictures witho.ut sound. | | '
CHRS (character_'set_code for primary text display)

Defines the character set code to use for primary

text displays (described below).
M_AVFIT_SA (M_AVFIT start address)

Stores the start address of the movie AV file
information table M_AVFIT. This start address is used in
the seek operation for accessing the M_AVFIT table.

S_AVFIT_SA (S_AVFIT start address)

Stores the start address of the still picture AV
file information table S_AVFIT. This start address is used
in the seek q'peration for accessing the S_AVFIT table.

ORG_PGCI_SA (ORG_PGCI start address) -

Stores the start address of the original . PGC
information. This start address “is used in the seek
operation for accessing the original PGC. ~

UD_PGCIT_SA (UD_PGCIT start address)

Stores the start address of the user-defined PGC

information table. This start address is used in the seek

operatibn for accessing the user-defined PGC information
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table. _
TXTDT_MG_SA (TXTDT_MG start address)
Stores the start address of the text data
management information TXTDT_MG. This start address is
5 used in the seek operation for accessing the text data
ma"nagement i;iformation TXTbT__MG. | o
" MNFIT_SA (MNFIT start address)
Stbres the start address of the management file
information table MNFIT. This address is used in the seek

10 operation for accessing the MNFIT table.

PL_SRPT (play list.search pointer table) (Fig. 8)
The play list search pointer table PL_SRPT
records play list search p'ointer tabie information PL_SRPT!:

16 and n play list search pointers PL_SRP.

' 'PL_SRI-"’TI (play 'iisi search poi'nter table inform_ation)
The play 'list s'éarch pointer table information
20 PL_SRPTI records. the following 'infbrmation for accessing a
| play list search pointer PL_SRP.
PL_SRP_Ns (number of play list search pointers)
Stores the number of play list search pointers
PL_SRP.
25 ~~ PL_SRPT_EA (PL_SRPT end address)
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Stores the end address of this play list search

pointer ~ table . PL_SRPT.

RL__SRP (play list search pointer) (Fig. 8)

Records the following information for accessing

"the actual play list data, that is, the user-defined PGC.

PL_TY (play list type)
' Stores one of the _fo_llowing values .for identifyin'g
the pl'a'ylli-st type using the format shown in Fig. 9.
0000b: video only | '
0001b: still pictures only
0010b: both video and still pictures
0011b: audio only

PGCN (PGC number)
Stores the PGC number for the associated play

list. The PGC number is the recording sequence of PGC

"mformat:on in the UD PGCIT descnbed ‘Boliow.

PL CREATE_TM (play hst creation dateltlme)
Stores the date and tlme the play list was created
according to the format shown in Fig. 9.
PRM_TXTI (primary text information) _
Stores text 'info_rmation indicative of play list
content.. For examele, if the play list is a television program,

PRM_TXTI could record the name of the show. PRM_TXTI
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includes an ASCII _'code field, and a field for the character
code set defined by the above-noted CHRS.
IT_TXT_SRPN (IT_TXT_SRP number)

. 1f information indicative of the play list content is
recorded as the optiorial IT_TXT block in a-dditi.on to the
above-noted primary text, the IT_TXT_SRP number is
stored as a link to the IT_TXT recorded in TXTDT_MG. This
IT_TXT_SRP number is the recording sequence in
TXTDT_MG, described below. |

THm;_PTRI (thumbnail pointer information)
Stores thumbnail image infdrmat-ion for the play

lisg.

THM_PTRI (Fig. 8)
THM_PTRI stores the following information
indicating a thumbnail image location.
CN (éeﬂ number) | |
o Stores the cell number containing the thumbnail
imége. The cell huhber is'“th'e recording sequence of the
cell information in the UD_PGCI! for this play list.
THM_PT (thumbn_ail image pointer)
Stores the presentation time of the video frame
used as the thumbnail image according to the PTM
(presentation time) describing format as shown in Fig. 10 if

the cell indicated by CN is a video cell. PTM is written
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according to the reference time of the time:stamp written in
fthe MP.EG program stream.

Stores the still picture VOB entry number of the
still picture used. as the thumbnail image according to the
S_VOB_ENTN describing format as shown in Fig. 11 if the

cell indicated by CN is a still picture cell.

M_AVFIT (Fig. 12)

The movie AV file information table M_AVFIT
stores managamént information -for.t_he movie AV file
RTR_MOV.VRO, and comprises M_A'VFITI, M;VOB_éTI, .and
M_AVFI. '

M_AVFITI {movie AV file information table information)
(Fig. 12)
Stores the following information for accessing
M VOB ST! and M_ AVFI
M AVFI _Ns (movue AV file mformatnon number)
Iindicates the ~_number. of'_" followmg AVFi
information 'fields. If 0, no AVFli is. pre_seﬁt; if 1, an AVFI is
present. AVFl presence corresponds to the presence of
movie AV file RTR_MOV.VRO. "
M_VOB_STI_Ns (M_VOB_STI number)
Indicates the _number of follow'ing M_VOB_STI
fields.
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M_AVFIT_EA (M_AVFIT end address)
Stores the M_AVFIT end address.

M_VOB_STI (movie VOB stream information) (Fig. 12) _
Stores the following as movie VOB stream
informatibn. |
- V_ATR (video attributes)
Stores the following video attributes according to
the format as shown in Fig. 13.
Video compression mode |
Stores one .of the foilowing values indicating the
video compression mode.
00b: MPEG_1
01b: MPEG_2
TV system
Stores one .of the following values indicating the
television system.
00b: 525/60 (NTSC)
01b: 625/50 (PAL)
Aspect ratio
Stores one of the following values indicating the
aspect ratio.
00b: 4x3
01b: 16x9

line21_switch_1
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Stores one of the following values .indicating
whether closed caption data for field 1 is contained in the
video stream.
1b: recorded
Ob: not recorded

line21_switch_2

Stores one of the follbwing values indicating'
whether closed céption data for field 2 is contained in the
video_ stream. |
1b: recorded
0b: not recorded

Video resélutiqn

Stores one of the following values indicating the
video resoiution.
000b: 720x480 (NTSC), 720x576 (PAL)
001b: 702x480 (NTSC), 702x576 (PAL)
010b: 352x480 (NTSC), 352x576 (PAL)
011b: 352x240 (NTSC), 352x288 (PAL)
100b: 544x480 (NTSC.), 544x576 (PAL)
101b: 480x480 (NTSC), 480x576 (PAL)

AST_Ns (audio stream number)

Stores the number of audio sfrea_ms recorded to
the corresponding VOB.

SPST_Ns (still picture stream number)

Stores the number of still picture streams
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recorded to the cor_requnding VOB. -
A_ATRO (audio stream 0 attributes)

Stores the following attributes for the audio
recorded to audio stream 0 using the format as shown in
Fig. 13.

Audio coding mode ‘ |

Stores one of the following values indicating the
audio compression method. |
000b: Dolby AC-3
001b: MPEG audio without an extension stream
010b: MPEG audio with an extension stream
011b: linear PCM

Preference f'l-ag

Stores one of the following values indicating'user
preference information for the audio 'channél.
00b: not applicable
01b: audio channel 1 i emt i e
10b: audio channel 2 Dt e .

For example, if audio chan.ne_! 1 is in Japanese,
audio channel 2 ié in English, and the user prefers to listen
in English, this preference flag is set to 10b by the user.

Applicatioanlag _

Stores one of the following values indicating the

audio applica.tion.

00b: not applicable
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01b: plural audio channei configurations are mixed
10b: enhancement channel included .

Note that a value of 01b indicating plural audio
channel configurations are mixed means, for example, that
two' or more audio streams of monaural, stereo, dr 'dual
audlo (such as in both Japanese and Enghsh) are recorded
.to the AV stream on separate time bases

The enhancement channel is an enhanced audio
channel for the visually impaired.

QuantlzatlonlDRc | |

Stores one of the following values for |dent|fymg
whether dynamic range control (DRC) information is present.
00b: DRC not contained in MPEG stream
01b: DRC contained in MPEG stream _

If LPCM is used, the following value is stored to
idenﬁfytﬁe quanﬁaaﬁenleveL |
00b: 16 bit
L 3}5 o

' The followmg value rs stored to identify the
samplmg frequency ‘
00b: 48 kHz
Number of Audio ch_an.nels

Stores one of the following va_luee indicating the

number ofﬂau’dio channels. |

0000b: 1 channel (monaural)
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1001b: 2 channe! (dual monaural)

Duél monaural refers, for example, to a bilingual

recording with main (e.g., Japanese) and sub (e.g.,

Engiish)'channels, both of which are monaﬁral.

Bitrate

‘Stores one of the following values indicating the

bitrate.

0000 0001b:
0000 0010b:
0000 0011b:

0000 0100b:
0000 0101b:
0000 0110b:
0000 0111b:
0000 1000b:
0000 1001b:
0000 1010b:
0000 1011b:

64 kbps

89 kbps
‘96 kbps
112 kbps

128 kbps
160 kbps
192 kbps
224 kbps
256 kbps
320 kbps
384 kbps
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0000 1100b: 448 kpps
0000 1101b: 768 kbps
0000 1110b: 1536 kbps
What is important here is that | if the

corresponding audio stream is an MPEG audio stream with

"an extension stream, only the bitrate of the base stream,

not including the extension stream, is i'ecor’ded. This is
because compression using a VLC technique is used for the
e'xt.ension stream, and the extension stream therefore
cannot be defined using a fixed bitrate as above.

| A_ATR1 (audio stream 1 attributes)

Stores the following attributes of audio stream 1
using the format as shown in Fig. 13. Note that these
attributes are defined using the same fields used with
A_ATRO and described above, and further description is
thus omitted here. '

As shown in Fig. 43, if there are two audio

' ' T U
“streams (audio stream 1 and audio’ stream 2) for a single

" AV stream, A_ATRO is used for aﬁdio:s.t"r;;’r'n' 1 Hlar{ageiﬁent:-

information, and A_ATR1 is .used for audio stream 2
management information. Because A_ATRO and A_ATR1 are
identical in structure, A_ATRO shown on the bottom in Fig.
13 is also applicable to A_ATRI1.

One possible application for two audio streams is

to broadcast a baseball game, for example, with announcer
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commentary for one team broadcast in stereo on audio
stream 1, and the announcer commentary for the other team
broadcast in stereo on audio stream 2.

If there is Only one eudio stream, that is, audio
stream 1 in thls case as shown m Fig. 44, A_ATRO is used
for the audla stream 1 management information while
A_ATR1 is left blank or as initialized.

Furthermore. if audio streams 1 and 2 are both
reeorded for a single AV stream, A_ATRO is used for e_udio
s-tream 1 management information, and A_ATR1 is used for
audio stream 2 management informat‘ion. ‘By setting the
preference flag to 10b in A_ATR1 as shown in Fig. 45,
audio channel 2, that is, the subchannel, can be designated
the preferred channel and selected' with priority to audio
channel 1. Furthermore, by setting the application fiag to
01b it is known that a p'luraiity of audio channels are mixed.
By further settmg the number of audio channels to 1001b
.ts known that two channel (dual monaural) audlo is the_
preferred mo_de. Which is the preferred or representative
mode when there are plural modes can be detected by, for
example, comparing the total time of each ”mode and
selecting the mode with the longest time, or sending a code
in the broadcast signal indieating a preselected preferred
mode. "

SP_ATR (subpicture attribute)
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Records the subpicture attribute information
shown below according to the format as show.n_in.Fig. 14.
Application Flag
: - Stores one of the following values indicating the
5 application type. '
| | 00b: not applicable _.
01b:cabﬁpn n
10b: _a'.infi'matio_n _
SP_PLT (subpicture color palette)
10 _R_écérds the subpicture color palette information using

the format shown in Fig. 14.

. M_AVFI (Fig. 15) N
The movie AV file information M_AVFI comprises
- 15 the following information for accessing a movie VOB:
M_AVFI_GI, M_VOBI_SRP, and M_VO8BI.
M_AVFI_GI (_rﬁovie" AV file general information) (Fig.
: 15) : : : Co- N P R e . A
| Stores the movie VOB information search pointer
20 count M_VOBI_SRP_Ns. T |
M_VOBI_SRP_Ns (movie VOB information search
pointer number) R
. Records the number of movie VOB information
search pointers M_VOBI_SRP.
i 25 M_VOBI_SRP (movie VOB information search pointer)
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(Fig. 15) '
Stores address information for accessing each
M_VOBI.
M;VOBI;SA (movie VOB information start address)

~ Stores the M_VOBI start address used for a seek E

ocperation accessing the corresponding VOBI information.

M;_VOBI (movie VOB information) (Fig. 16)

Stores the following movie VOB management
information: M_;VOB_GI, SMLI, AGAPI, TMAPI,  and
CP_MNéL. _ | |

M_VOB_G! (general information) (Fig. 16)

Records the following general information

relating to a movie VOB,
VOB_TY (VOB type)

Stores VOB attributes according to the format as

shown in Fig. 17.

| Stores one of -tﬁe following values indicating the
VOB status. |
Ob: normal
1b: tempora_fily or partially deleted
AO_STATUS
Stores one of the following values indicating the

status of audio stream 0.
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00b: original state
01b: overwritten
A1_STATUS
Stores one of the following values indicating the
status of audio stream 1. |
00b: original st.ate
01b: o_verwrittan
10b: di.n_nmy for additional audio content
11b: additional audio content added
APS |
' Stores one of the following values indicating the
analog copy prevention control signal st_a_te._. _
00b: analog-copy protection not enabled
01b: type 1
10b: type 2
11b: type 3
SML_FLG

Stores one of the following values indicating

oo, -

whether the VOB is'to be seamlessly rep'r.'éduced wﬁit'h t.he'
preceding VOB. H o |
Ob: seamless reproduction not possible -
1b: seamiess reprod'ucti_on possible
AO_GAP_LOC _
Stores one of the following values indicating the

presence of an audio reproduction gap in audio stream 0,
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and identifying the VOBU to which the audio reproduction

gap is multiplexed. |

00b: no audio reproduction gae recorded

01b: audio reproduction gap multiplexed to first VOBU

10b: audio reproductmn gap multiplexed to second voBU

11b: audio reproductlon gap multiplexed to thlrd VOBU
A1_GAP_LOC

Stores one of the following values indiceting the

| presence of an audio reproduction gap in audio stream 1,

and identifying the VOBU to which the audio reproduction

gap is multiplexed.

00b: no audio reproduction gap recorded

01b: audio reproduction .g—ap muitiplexed to first VOBU

10b: audio reproduction gap multiplexed to second VOBU
11b: audio reproduction gap multiplexed to third VOBU

VOB_ REC _TM (VOB recording dateltlme) |

‘ | The date and time the VOB was recorded is
stored in the same format used for PL_CREATE_TM shown
in Fig. 9. What is important to note here is that this
indicates the date/time that the first video presentation
frame of the VOB was recorded. If the first video frame is
changed by editing or deletion, this -V.OB_REC_TM value
must be updated. It should be further noted that the

date/time of recording can be displayed synchronized to the
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VOB presentation similarly to the way a date_itime is
di'spiayed on the viewfinder of a video camcorder by simply
adding the time élapsed in the VO,B' to the time stored as
VOB_REC_TM. | ,
VOB_REC_TM_SUB (VOB  recording  date/time

_difference information)

This field is wused to absorb error in a
VOB_REC_TM field that has been updated because the first
video frame in the VOB was changed by VOB editing or
dele_tion. As shown in Fig. 9, VOB_REC_TM is only accurate

to the second. This means that if the video was edited or

. 'deleted at the frame or field level (precision), the recordirig

time cannot be expressed with sufficient accuracy ‘using
only VOB_REC_TM. This field is therefore used to adjust
for any difference. |
M_VOB_STIN (M_VOB_STI number)
Stores the M_VOB_STI number -corresponding to

t'h'e'“.'V.O'B.' This ":M_'V(“)é‘_STI number is the recording

séquen_c__e: in the aiaove__-noted M_VOB_ST! table.
VOB_V_S_PTM (VbB video start PTM)

Stores the VOB presentation start time based on
the same reference time as the time stamp of the video
stream.

 VOB_V_E_PTM (VOB video end PTM)

Stores the VOB presentation end time based on
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the same reference time as the time stamp of the video
stream. It should be noted that the time stamp of the
stream indicates the presentation start time of the frame,
but this VOB_V_E_PTM field records the presentation end
tim'e...that is, the sum of the start time plus the frame |
presentation period.. '

S-MLI {(seamless information) (Fig. 16)

SMLI stores the fc;llowing information re-qtiired'for
seamless reproduction with the preceding VOB. Note that
this field is only recorded when the above-noted SML_FLG
is 1b.

VOB_FIRST_SCR _
Stores the SCR of the first pack in the VOB.
PREV_VOB_LAST_SCR

Stores the SCR of the last pack in the previous

VOB.
AGAPI (audlo gap mformatlon) (Fl 16L ST
"~ AGAPI records the followmg |n§ormat|on l;equlred |
for the decoder to process an audio reproduction gap. This
field is only recorded when a value other than 00b is
written to the above-noted AO_GAP_LOC or A1 ~GAP_LOC.
VOB_A_STP_PTM (VOB audio stop PTM)
‘Records the time of the audio reproduction gap,

that is, the time at which the decoder is to temporarily stop

audio réprod.uction. This time is recorded using the same
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reference time as the stream time stamp.

VOB_A_GAP_LEN (VOB audio gap length)
Records the length of the audio reproduction gap

in 90 kHz precision.

CP MNGI (copy management mformatron) (th 16)
. Records the copy management mformat:on for the
correspondlng vOB, and compr:ses CPG STATUS and CPGI.
CPG STATUS (copy protection status)

Stores a value used for VOB copy protectnon
CPG_ STATUS indicates whether content can be -frealy
copleg or whether only a first generation copy can be made.

CPGI (copy protection information) |

Records the copy protection information applied

to the corresponding VOB.

TMAPI (time map information) (Fig. 18)
| The time map mformat:on comprlses TMAP_GI,
TMAP Gl (Fig. 18)

'The general TMAP information TMAP_G!

'combrises . TM_ENT_Ns, V_(_)BU_ENT_Ns, TM_OFS, and
ADR_OFS fields as described below.

TM_ENT_Ns (TM_ENT number)
Records the number of TM_ENT fields in the

TMAPI block as described below.

..}’. ,.'.A,Jr ) e .--' e
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VOBU_ENT_Ns (VOBU_ENT number)
Records the number of VOBU_ENT fieids in the
TMAPI block as described below. |
TM_OFS (time offset)
Repor_ds the time map offset with the video field
precision. '

ADR_OFS (address offset)

Records the offset in the first AV field in the VOB.

TM_ENT (time entry) (Fig. 18)

A time entry comprises the following fields as

access point information at a constant time interval TMU. lf.

the video format is NTSC, the TMU.is 600 video fields;' if _

PAL, it is 500 video fields.
VOBU_ENT_N (VOBU_ENT number)
Records the entry number of a VOBU containing

the time (TMU x (N-1) + TM_OFS for the N-th TM_ENT)

Cm

TM_DIFF (time difference)

Records the difference between the time

. indicated by this' TM__ENT'and the presentation start time of

the VOBU pointed to by VQBU_ENTN. '
VOBU_ADR (VOBU address)
Records the start address in the VOB of the
VOBU pointed to by VOBU_ENTN. | |
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VOBU_ENT (Flg 19)

The VOBU entry (VOBU_ENT) has the fields
shown below for the corresponding VOBU. The fields are
formatted as shown in Fig. 19. The time and address
»information required to access a desired VOBU can be
obtained by simply adding the folléwing fields in Seﬁﬁence_.

1STREF_SZ - o
Stores the number of packs from the first pack in
the VOBU to the pack contalmng the last data block of the
first I-picture in the VOBU. :
VOBU_PB_TM
Records the playback time of this VOBU
VOBU_SZ |
Records the data size of this VOBU.

S_AVFIT (Fig. 20) o
The still plcture AV fiie lnformatlon _ tabie
comprlses the followmg managemeht ihformatlon fleld:far
.the still plcture AV file RTR STO VRO S AVFITl
S_VOB_STI, S_AVFI. o
'S_AVFITI (still picture .Av file information table
ithrh:a'tioh).(Fig. 20) oo T -
Stores the following _inforrhéti_on required. to
access S_VOB_STI and 'S__AVFI.

S_AVFI_Ns (still picture AV file information number)
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| - This is a value of either 0 or 1. This value
corresponds. to the number of still picture AV files, that is,

RTR_STO.VRO file presence.

S_VOB_STI_Ns (still picture VOB stream information
5 «@umber) ) _ :
| Records the number of S_VOB_STI described
below. - __ N |
S_AVFI_EA (still picture AV file information end
‘address)
10 | Records the S_AVFI| end address.
S_VOB_STI (still picture VOB stream information)-(Fig.
20) ' | '
Records the following 'still picture VOB stream
information. _
15 V_ATR (video attributes)
Information recorded as the video attributes are
the Video compresslon mode, TV system Aspect ratio, and
h Vsdeo resolutlon These flelds are as descrlbed above wnth
| reference to the video attributes \_I__ATR of the M_VOB_STI.
20 OA_ATR (audio stream atfribute’s)

_ The audio stream attribute fields are: Audio
coding mode, Abplic_ation Flag, Quantization/DRC, fs,
Number of Audio channels. These are also as described
above with reference to the A_ATRO fields of the

25 M_VOB_STI. |
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SP_ATR (subpicture attribures)

The Application Flag is recorded for the
subpicture attributes. This field is the same as SP_ATR
described above with reference to M_VOB_STI.

SP__PL_T (subpicture color palette)

. Stores the color palette mformatlon for

subplctures The format is as descnbed with reference to:.,

the SP_PLT of M_VOB_STI.

S_AVF1 (still picture AV file information) (Fig. 23)
;Comprises_the following fields required to access
a still _eicture VOG: S_AVFI_GI, S_VOGI_SRP, and S_VOGI.
S_AVFI_GI (Fig. 23) | o
General - still picture AV file information
S_AVFI_GI records S_VOGI_SRP_Ns.
S_VOGI_ SRP Ns (stlll picture VOB group search
pounter number)
described below.
S_VOGI_SRP (still picture VOB group _information
search pointer) (Fig. 23)
| Recor.ds. S_VOGI_SA. | |
S_VOGI_SA (still picture V-'OB'group- information start
address) records the start address of this S_VOGI.

P

Records the number 'of s VOGI_ SRP fiéi&'é"'"'_
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S_VOGI (Fig..23)

The still picture VOB group information S_VOGI
comprises the following still picture VOB management
information fields: S_VOG_GI!, S_VOB_ENT, CP_MNGI.

| S__-_VOG_GI (Fig. 23)

General still .p_icturg___ VOB group  information

. 8_VOG_GI| records the following fields as general

information rélatihg.to the still 'pictu.re VOB group.
'S_VOB_Ns (still picture VOB number)

' Records the number of still picture VOBs in the

still picture VOB group. .
S_VOB__STIN (S_VOB_STI numbey)

Records the S_VOB_ST! number storing the still
picture VOB stream information. This S_VOB_STI number is
the recording sequence in the S_VOB_STI table.

FIRST_VOB_ REC _TM (first- VOB recording date/time)

Records the recordmg date/time mformat:on of

'the flrst stlll plcture VOB in the stlll p:cture VOB group.

LAST_VOB_REC_TM (last VOB recording date/time)
Records the recordiﬁg datelti_me information of
the last still picture VOB in the still picture VOB group.
S_VOB_SA (still picture VOB gfodp start address)
Records the start address of the still picture VOB
group in the RTR_STO.VRO file.

CP_MNGI (copy management information)
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Records:copy management information relating to
the corresponding still picture VOB group. The fields
thereof are the -same as the above-described CP_MNGI for
movie VbB information M_VOBI.

S_VOB_ENT (Fig. 24) . |
_ | Still picture_ VOB entries S;VOB;ENT_ are defined_ _
‘as e'ith'er_. type A or type;_B as-de'scribed below according 't6 R

whether there is _a_udio recorded _fdr individual -st.ill' picture

VOBs in the still picture VOB group.

S_VOB_ENT (Type A) (Fig. 24)
Type A comprises the fieilds S_VOB_ENT_TY and
V_PART_SZ, defined as follows. |
S_VOB_ENT_TY (still picture VOB entry type)

Still picture VOB type information is formatted as

~shown in Fig. 25.

MAP_TY

Stores one of the following values for identifying

R S

01b: type B

TE _

Stores one of the following values in'di'éat'in-g the

status of the still picturé VvOB. R
0b: normal

1b: temporarily or partially deleted
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SPST_Ns
Stores the number of subpicture streams in the
still picture VOB. '
V_PART_SZ (video part size)
‘Stores the data size of the video part of the still
picture VOB. .
S_VOB_ENT (Type B) (Fig. 24)
in addiiit:ﬂm to S;VOB_ENT_TY and V_PART_SZ
fields, type B also has A_PART_SZ and A_PB_TM fieids as
defined below.
S_VOB_ENT_TY_ (stili picture VOB entry type)
Records the type of the still picture VOB. These
fields are as describéd above with reference to type A.
\(_PART_SZ (video part sizé)
Stores the data size of the video part of the still
picture VOB. - o
A_ PART S$Z (audio part slze)
oo  Stores the data size of the audlo part of the stlll
picture VOB. _
A_PB_TM (audio playback time)
Stores the playback time (length) qf the audio
part of the still picture VOB.
UD_PGCIT (Fig. 26)
“The user-defined - PGC information table

comprises the following fields: UD_PGCITI, UD_PGCI_SRP,
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and UD_PGCI.
UD_PGCITI (Fig. 26)
The user-defined PGC information table
information UD_PGCITI records  the following fields

constituting the user-defined PGC information table.

UD_PGCI_SRP_Ns (user-defined PGC ‘information

'search pointer number) _ _
Records the number of UD_PGCI_SRP fields.
UD_PGCIT_EA (user-defined PGC information table
end address) |
Records the UD_PGCIT end address.
UD_PGCI_SRP (Fig. 26)
The user-defined PGC information search pointer
UD_PGCI_SRP records the UD_PGCI_SA field.
UD_PGCI_SA (user-defined PGC information start

address)

_'___R_.e'ggrgigy:____t_h.e'__UD_PGCI start address. This

-~ <

édd.r_e'ss.is _u._,s-'ed__ tb séek éhd acce's‘s"{l.';e"l;éCI.'
'UD_PGCI (Fig. 26) o |
| The detailed-st_ructure of fhe user-defined PGC
information is described further below under the PGC
information PGCI. |
ORG_PGCI (Fig. 5)
The detailed structure of the original PGC

information ‘is described further below under the PGC
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“information PGCI.

- TXTDT_MG (Fig. 27)
The text data management field TXTDT_MG

comprises TXTDTI, IT_TXT_SRP, and IT_TXT fields as - .

descrlbed below
TXTDTI (Fig. 27)
Text data information TXTDT! comprises the
following fields: CHRS, IT_TXT_SRP_Ns, TXTDT_MG_EA.
CHRS (character set code)
Records the character set code used for IT_TXT.
IT_TXT_SRP_Ns (IT_TXT search pointer number)
Records the number of IT_TXT_SRP fields.
TXTDT_MG_EA (text data management end address)
Records the end address of the TXTDT_MG block.
IT_TXT_SRP (Fig. 27)

— The T TXT search pomt LT TXT ’_S.__,P recordg__‘,* o

the followmg mformatwn for accessmg 1T TIXT, .
 IT_TXT_SA (IT_TXT start address) . |
Records the IT_TXT start address. This address

. .'. QR I

is used to seek and access the IT_TXT block.
IT_TXT_SZ (IT_TXT size)
Records the IT_TXT data size. A desired IT_TXT
block can be read by reading this amount of data.

IT_TXT (Fig. 27)

-

oL, el .
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IT_TXT comprises one or more sets of three

fields: identification code IDCD, the text TXT corresponding

to that ID code, and an end code TMCD defining the end of

the set.

If there is no. TXT field for jan IDCD, the TXT fieild

can be omltted and IDCD and TMCD recorded as one set.

Valld !DCD values are defmed as fellow

3’0;1:
3;1I;1:’
32h:
'3.3h:.;
: 3dh:_
'35h:'
36h:
37h:
38i1:
38h:
3Bh:
ach:

Sdh:
61h:
6_2h:
63h:

- enfertamment

Genre codes
movie |
music

drama |
animation

sports

documentary

news

. weather

educational

hobby

[T Py ’ R T T e SR BRI P

-

performmg arts (plays opera)' S

shopplng

. Input source codes

broadcasting station

camcorder
photograph

memo

T i b B

‘whe . D8 o
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PGCI (Fig. 28)

- Original program chein information ORG_PGCI
and user-defjned pregram chain info'rmation .ljD__PGC_I have
a common deta structure colleetively referred to as program
chain information PGCl. PGCI comprises the following
fields: PGC_GI (program chain general informatioh), PGl
(program information), CI_SRP (cell information search
pointer), and ci (cell information). |

PGC_GI (Fig. 28)

PGC_G! (PGC general information) comprises the
fields PG_Ns (program number} and CIi_SRP_Ns (cell
information search pointer number) as general information
about the PGC. These fields are described further below.

PG_Ns tprogram number)

Records the number of g!og‘rams in_the PGC-:_ If a

o b I

""'user defmed PGC th|s fleld is;. 0. because there |.s-n'o_

program
"~ CL_SRP_Ns (CI_SRP number) N
Records the number of cell mformatiori search
pointers CI_SRP, descnbed below |
PGI (Fig. 28)
PGI (program infdrmation) comprises the

following fields as described below: program type PG_TY,

- wmes 2.
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cell number C_Ns, primary text information PRM_TXTI,
IT_TXT_SRPN, and THM_PTRI.
PG_TY (program type) .
Records the following information formatted as
shown in Fig. 29. | |
_ Proteét (protected)
Ob: .normal
1b: protected
C_Ns (cell number)
Records the cell number in the program.
‘PRM_TXT! (primary text information) |
Records the text information describing _progra'm
content. For further details, see the above-noted PL_SRPT.
IT_TXT_SRPN (IT_TXT_SRP number)
If IT_TXT containing program content information
is recorded in addition to the primary text noted above, the

IT TXT_ SRP number recorded in TXTDT_MG is stored to
. a&-,-,- ";-«".'.' i N i I o ol - Mﬂnm ;pi‘u-.-
thls fl'eld e ]

. S !“
THM PTRI (thumbnall |mage pomter mformatlon)

Records the thumbnail ' |mage informatlon |
representing this program. Details about the THM_PTRI are
identical to the above-noted THM_'_P"-I'RI.";)'f'"I:?ﬂ_S"Rﬁ'.I'. '

CI_SRP (Fig. 28)
The cell information search pointer (CI_SRP)

re_cords address information required for accessing this cell -
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information.
CJ_;SA (cell information start address)
Records the start address of the cell information.
The cell is accessed by seeking this address.
~ CI (Fig. 30) | |
' Cl -(_.éell information) is one of two types: M_CI for
mo;ries, or S;_CI for still picture. |
 M_CI (Fig. 30)
M_Cl (movie cell information) comprises the
lfollowing fields: M_C_GI and M_C_EP]I.
M_C_GI (Fig. 30) |
M_C___Gl (movie cell generail information) contains
the following basic information for each cell.
C_TY (cell type)
Records the following information formatted as

shown in Fig. 31 for identifyin_g movie cells and still picture

: L e PR R S Y - -
R A S e Kot T . o

cells. .
00:Ob: movie cell
001b: still picture cell
M_VOBI_SRPN (movie VOB information search peinter
number) _ |
Records the search pointer number of the movie

VOB information corresponding to this cell. To access the

stream data corresponding to this ceil, it is first necessary
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io access the movie VOB information search pointer number
indicated by this field.

C_EPI_Ns (cell entry point information number)

Records the number of entry points in this cell.

5 C_V_S_PTM (cell video start time)

_ Records the playback start time of the cell i:sing-_
the format shown in Fig. 10.

C_V_E_PTM (cell video end time)

Records the playback end time of the cell using
10 the format shown in Fig. 10. Used in conjunction with_
| C_V_S_PTM to define the vafid cell period within the

corresponding VOB. ' |
M_C_EPI (Fig. 32)

| | M_C_EP! (movie cell entry point information) is
16°  categorized as Type A or Type B based on the presernice of
l primary text. |

M_C_EPI (Type A) (Fig. 32) - -
e W v e -,»

i B B s

M_C_EPI (Type A) qq_n;_g?i_n; the foliloi.wi.ng ]
information indicative of an entry.pqi_n‘t._{’.

20 EP_TY (entry point type)
Records the following infor'm;.atj'on‘ formgtted as
shown in Fig. 33 for identifying t_he 'ent.ry point type.
- EP_TY1
00b: Type A

25 .. 01b: Type B
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EP_PTM (entry point time)
" Records the time at which the entry point is set
according to the format as shown in Fig. 10. .
M_ c EP! (Type B) (Fig. 32)
5 ln addition to the same EP_TY. and EP_PTM
' flelds of Type A, M_ c EPI (Type B) has a PRM TXTI field
as descrlbed below.. _
PRM TXTI (primary text information)
Records text information describing the content
10 of the location indic.ated--by'the entry point. Detaiis of this
information are as described in the above-noted PL_SRPT.
S_cCI (Fig. 30)
S_Cl (still picture cell information) comprises
S_C_G! and S_C_EPI fields. | |
15 S_C_gGI (Fig. 30)
S C_GIl (still picture cell general information)
_ contams the baslicel_l “lq_f__orﬂaua?g” gescrlbgd,helow
> it - «(‘:’%T;(c:u type) i ‘,*
Records mformatlon for identifying movie cells
20 and still picture cells. This cell type information is as
described above with reference to a movie cell.
S_VOGI_SRPN (still picture VOB group information
search pointer number)
Records the search pointer number of the still

25 picture VOB group information for the cell. To access the
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stream data corresponding to the cell, it is first necessary
to access the still picture VOB group information search
pointer number indicated by this fieid.

C_EPI_Ns (cell entry point informatiqh number)

| _'Recor'ds.the number of entry points in this cell.

S_S_VOB_ENTN (starting still picture VO8 number)

Records the still picture VOB number from which

cell reproduction starts according to the format as shown in
Fig. 11. The still picture VOB number is the sequence
number in the S_VOG pointed to by the above-noted
S_VOGI_SRPN.
E_S_VOB_ENTN (end still picture VOB number)

Records the still picture VOB number at -which
cell reproduction ends according to the format as shown in
Fig. 11. The still picture VOB number is the sequence
number in the S_VOG pointed to by the above-noted

S VOGI SRPN. 1t should be noted that the valid cell period
' T e e et N N ot s er R e rairete, S e

A e
in the S_VOG to whlch the cell belongs |s defmed by thls

- v
-

field in conjunction with S__-S_VOB._ENTN-.
S_C_EPI (Fig. 32)
S_C_EPI (still picture cell _ éntry pomt

mformatlon) is categorized as Type A or Type B dependmg

upon the presence of primary text.

S_C_EPI (Type A) (Fig. 32)

S_C_EPlI (Type. A) contains the following -

m—-.*

B
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information indicative of an entry point.
- EP_TY (entry point type) '
Recbrds the following information formatted as
_ shown in Fig. 33 for identifying the entry poin; type.
5 EP_TY1
| 00b: Type A
01b: Type B _ _
S_VOB_ENTN. (still picture VOB entry number)
Records the still picture number in which the
10 entry point is set according to the format as shown in Fig.
11. .
S_C_EPI (Type B) (Fig. 32)
In addition to the same EP_TY and S_VOB_ENTN
fietds of Type A, S_C_EP] (Type B) has a PRM_TXTI as
15 described below. |
' PRM_TXTI! (primary text information)

. _Records text information_describingmthe conten}

K P PR A~
...aw.mmk L% o A

of the location indicated by the entry point. Details of this
information are as d'escribed in the above-noted PL_SRPT.
20 _
Confi tion of a DV ord
The confi_guratipn_-of a DVD recorder is described
next below with reference to Fig. 40.
As shown in the figure, this DVD recorder

25 comprises a user interface 7801 for interaction with the
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user; a system .contrql_l_er 7802 for handling  overall
management and control of the recorder; an input block
7803 comprising an A/D coﬁverter for audio and video input
to the recorder; an encoder 7804; an output section 7805
for audio and video output; a decoder 7806 for MPEG
stream decoding; track buffer 7807; and drive 7808.

Operation of a DVD recorder
The basic recording and reproduction operation
of a DVD recorder shown in Fig. 40 is described next below.
A play list recording operation is described first
below. . | |
B-ef;:re recording starts, the input block 7803,
encoder 7804, and track buffer 7807 are initialized by a
command from the system controller 7802. Audio and video

data input to the input block 7803 are A/D -conve‘rted and

_8.04 T.he' encoder 804 compresf:f_
and multlplexes the vudeo and audlo data to generate an
MPEG system stream, whu_:h it then passes to t_.he ._t_rack
buffer 7807. Data is then passé_d sequentially from'tt.'n_e track
buffer 7807 to the drive for recording to DVD-RAM disc.

A method for defining a play list is described
briefly next.

The new -stream-_reqordedby the above operation

"i_s appended to the end' of the -original program chain
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ORG_PGC in which all streams on the disc are stored.

'Pllayback' is possible by means of this original ‘program -

chain 'QRG_'PGC alone, but a widér range of reproduction
paths can be achieved by defining a user-defined PGC, that
is, a play list, whereby desired parts of the original program
chain ORG_’PGC are selectively retriéved and reproduced.. -
A play list makes it possible to select only desired parts of
the original program chain ORG_PGC for reproducﬁo-n in a
desire_d.'s'equence. Therefore, the operation for defining a

play list- with réspect to operations involving the user

interface basically requires the user to define a desired

number of pairs of starting points A and ending points B in .

'the' original program chain ORG_PGC.

If these starting points A and ending points B

indicate moving picture or audio"data', points A and B'gre.

defined using the time stamp on the stream; if still pictures;

fesbectivéiy; ' o SR
| It should’ be noted that this play list defining” -

process can be accomplished by means of the system

controller 7802 operating in conjunction with user interface - -

7801 shown in Fig. 40.
Moving picture data (M_VOBI #1, M_VOB #1) or
still picture data (S_VOG! #1, S_VOB #1, ... S_VOB #i)

must be present as shown in Fig. 4 together with the
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original prog:.ram chain ORG_PGC (the block indicated as a
Program Set in Fig. 4) to record a play list. When a new
play list is generated, Play List #i as shown at the top right
in Fig. 4 is_compiled_ and recorded to the management
mformatlon

_ P!ay List #1 whlch is comprled first, is described

_below.

The user first selects image #p to #q from amcng
the still pictures |n S_VOGl #1 T.h_e selection information
for images #p to #q is stored in the first,' cell S_Cell in Play

List_#1._ More specifically, information_ indicative of S_VOGI

_ #1 is written to the still picture VOB group information

search pointer number S_VOGI_SRPN shown in the bottom
right of Fig. 30; the p-th image number is written to
S_S_VOB_ENTN, and the q-th image number is written to
E_S_VOB_ENTN. |

T

from a reference time (a tlme determmed by the time -

stampmg) and endmg at tlme n from the reference trme
Data tndlcatlng this selection from tlme m to time n is'
stored to the second cell M__ Cell in the Play L:st #1 More
specifically, information indicative of M_VOBI #1 is written
to movie VOB information search pointer - number

M_VOBI_SRPN, time m is written to C_V_S_PTM, and time

In _the case. of a vndeo sele tlo_n. the user selects . . ... . ...
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n is written to C_V_E_PTM, as shown inl the top right of Fig.
30. | - o

When a Play List #1 thus recorded is reproduced,
still -picture_s #p to #q are first reproduced from S_VOG! #1,
and video.-fr_em is then reproduced from time m to time-n
fl;om M_VOBI #1. As a result, a particular' AV sequence
des:red by the user can be reproduced in the desired order.

The play tlist recordmg operation descrnbed above
is described in further detail below with reference to the
flow charts in Fig. 43 andJFig. 44,

The steps shown in Fig. 43 are described first.

Step #1 The cell information number N is set to
1. This cell information Cl number is shown as Cl #n in the
bottom left of Fig. 30, and corresponds to either video cell -
information or still picture cell information.
| Step #2: It is determined whether the user--
'data, the procedure steps to step. -#3. |f-st||I pactu;e data,
the procedure steps to step #7.
| Step #3. The selectied M _VOBI #i is read. A
movie VOB information search pointer number -
M_VOBI_SRPN for specifying M_VOBI #i is generated, and
stored to M_VOBI_SRPN memory (Fig. 40).

Step #4: While playing the video corresponding to

M_VOBI #i, the user asserts a cue signai at the . desired
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place in the video, that is, at the beginning point of the
user-defined play list. C_V_S_PTM storing a start time as
detected from the time stamp is then generated, and stored

to C_V_S_PTM memory (Fig. 40). The user then asserts 'a

. cue signal again -at the end of t,he_desired segment.

C_V_E_PTM defining. the end time’is sirpiiariy generated,
and stored to C_V_E_PTM memoryh(Fig. 4‘»0).: o

Step #5: Data required for the. cell infofmation
shown in Fig. 30 is then generated and stored {oc memory
(not shown in Fig. 40).

Step #6: The selected still picture information
S_VOGI #i is read. As shown in Fig. 23, S_VOGI #i contains
a plurality of still pictures; a particular still picture in this
still picture group Iis identified by S_VOB_Ns. The :still
picture VOB group information search pointer number

S_VOGI_SRPN identifying this S_VOGI #i is generated, and

) i"",'-i_fig)?red to S, VOGI SRPN memo“y (an_ gh ”m#b

Step #7: The user asserts a cue S|gnai when the
desired still picture is dispiayed w_hile the still pictures in
S_VOGI #i are being reproduced in sequence.

S_S_VOB_ENTN storin_g the number of the still picture in

the sequence is generated, and stored _fo .S_S_VOB__ENTN

memory (Fig. 40). The user then asserts a cue signal when
the desired last still picture is being displayed.

E_S_VOB_ENTN storing the number of this still picture is
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similarly generated and stored to E_S_VOB_ENTN memory
(Fig. 40).

Step #8: Data required for the still picture cell
information shown in Fig. 30 is generated, and stored to
memory (not shown in Fig. 40). _

Step #9: Cell information for one cell is thtls
completed and stored to memory.
| Step #10: The user decides whether to seiect
additional - video or still pictures. To select additional
images, the user returns to step 2, otherwise the procedure
steps to step #11. |

Step #11: Play List #i, that is, the .user-deﬁned
program chain information UD_PGCI, ‘is completed, and:
written to disc as part of the management information by
way of drive 7808. |

Step #12: Play tist -type information PL_TY

, descrlbmg lhe content of the -play list completed in" step- #11

.ot “Iﬂ‘ﬂ

is generated that is, whether video and/or stiil pictures are
present, and written to disc by way of drive 7808 as. part of
the management information. Details about genarating this
play tist type information PL_TY are further described in
detall with reference to F:g 44, '
- Step #13: Play list search pomter table PL_SRPT
pointing to the the play list to which play list type PL_TY

corresponds is generated, and written to disc as part of the
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management infcrm_ation by way of drive 7808.
The steps in the procedure shown in Fig. 44 are
described next below

Step #20: It is detected whether video cells are

. contamed in Play List #i, that is, the compiled user-defined
) program chaln lnfcrmatlon UD_PGCI. . _
'_ Step #21: lt is detected whether stlll picture cells

are cont:ained in Play List #1,_ that is, the- complled user-'

defined progr'am' chain information UD_PGCI. _
Step #22: It is detected w.hethe'r still picture cells
ere contained in Play 'List #i, that is, the compiled uSet-
defined program chain information UD_P,G(:I. |
Step #23: If bath v.idleo and still pictures are
contained in the ptay list, play list type PL_TY is set to
0010Db.

Step #24' If only video is contained in the play

hst play llst type PL TY |s set to 0000b.

,-.f_"--'.":"-. St ‘\'-"

IRl Step #25' If only stlﬂ‘ plctureﬁ%’& contalned in

the p!ay llst play hst type PL_TY |s set to 0001b
' Step #26: If no video or still plctures “are
contained in the play list, that is, o_nly audio data is present,
play list.type PL_TY is set to 0011b.
The play list type PL_TY thus defined is written
to the play list search pointer PL_SRP shown at the bottom
right in Fig. 41. By reproducing this play list search pointer

Lol Pk
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PL_SRP, the display as shown'ai the top. left in Fig. 41 is
presented.
Reproducing the play list is described next.

The user inserts a DVD-RAM disc to the player

.and sejects a desired reproduction path frdm among the

plural rep'rbduction paths on disc. A method whereby the
user selects the desired reproduction path is described in
detail below. | | '

Reproduction paths are defined by means of the
user-defined program chain information UD_PGCI, or piay
I’is_t, as noted above. A plura_lity of play lists can be defined,
and. it is therefore essential to present a list of a'yailablé
play'l_ists,' i.e., program chains, in a way that is easy for the
user to understand the content of each play list.

A presentation screen using this play list search

pointer PL_SRP is described next with reference to the flow

. s
. . A v -t
,,.__.. MR I AR Ut P

The steps m Flg 45 are descnbed next below

Step #30: The play list number N is set to 0. The
play list number is shown by PL_SRP #n as shown in the
middie of Fig. 8.

Step #31: Play list number N is incremented 1.

Step #32: The N-th play list search pointer
PL_SRP is read from the play list search pointer table
PL_SRPT. The content of play list search pointer PL_SRP
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is shown in the middie of Fig. 8 and on the right in Fig. 41.

Step #33: Primary text informat_ion PRM_TXTI and
play list type PL_TY are read from play list search pointer
PL_SRP. The titles contained in the play lis_t are recorded
in primary text lnforrnation PRM_TXTI.

. Step #34: Whether there is a next play list is
detected. If there is, the procedure loops back to step #31;
if n_ot, -.the procedure steps to step #35.

Step #35: A list of available play lists is
presented on screen. An exemplary presentati:on screen is
shown in Fig. 41. In t.he example shown in Fig. 41, play list
1 'contains only a still picture of "Fall in Oze"; play '.Iist .2
comprises a mix of video and still pictures from the "School
Field Day"; play list 3 comprises only video from an
"Overseas Drama"”; and play list 4 comprises only the audio

from a "Concert."

g

Step #36 The ‘user selects a pla; list for

. ;ﬁv s s s ""‘A
playback "In the example shown m Flg 41 the user can

select from play lists 1 to 4.

Step #37: The selected play I|st is reproduced

The content of a play Ilst presentatuon screen is
described further below wuth reference to Fig. 41.

The numbers 1, 2, 3, 4 on the left side of the
display are sequential play list numbers. Play list titles are

shown in the middle column, such as "Fall in- Oze" and

,,,,,
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*Concert". .This information is stored to the PRM_TXT! fieid

of the play. list search pointer PL_SRP in the play list

search pointer table PL_SRPT written to the opticail disc.
The third column (including still pictures only and

video 'or_aly) shows the type of AV data in the corresponding

_play list, and is stored to the PL_TY field of the play list

search po.in._te.r PL_SRP. This information teils the user the
con_figurati.o'n of each play list, and gives the user é basic
idea of what type of content will be presented if that play
list is selected and reproduced. For example, if the.audio-
only concert is selected, the user will know before playback
starts that only a'udio will be reproduced and there will bé
no video accompaniment. If the still picture program "Fall in
Oze" is selected, the user will likewise know that still
pictures will be displayed, and that either the next image

will be displayed aultomatically after a period of time, or

... .that_some_ _t"y;p_e___. __u,,_g.f_;_;_na?n'q_al_._.;.,,,o,p_g,r_ati_.on will be: -req.uir-ed to. -

20

25

advance as desired to the next still picture. ,
By thus presenting the PL_TY information to the
user when the user is selecting the play list to be

reproduced, the user can get basic information about the.

. configuration of different types of play lists before making a

selection so that,' user confusion cén be avoided when
actual playback begins.

Another exemplary play list 'pre'senta'tion screen
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is shown in Fig. 42. This screen shows an even more

detailed explanation of the play list configuration in the

third column from the left. For example, this screen tells .

the user that the "Fall-in Oze" play list comprises 75 still
pictures. It should be noted that in this case, however, this
_presentation screen cannot be generated from the play Iist
search pointer PL_SRP information alone, and--the user-
defined program chain information-UD__._P'GCl must al-so be
read. More speclflcally, S_S_VOB_ENTN andy
E_S_ VOB ENTN must be read to detect the number of still
pictures in the play list (see Fig. 30, bottom right). T

detect the video - playback time, R C_V_S_PTM an-o
C_V_S_PTM (see Fig. 30, top right) must be read. Reading
this information can be time-consuming, and is therefore

not practical when the number of play lists is large. It is,

therefore more. practical to only display this information ---

when the user requests the informatron be shown.

v AR Bl i #e - A ,»-w
The playback operatlon performed after the user

selects the program to be reproduced ‘is descrlbed next
below. '

The track buffer 7807, decoder 7806 and output
section 7805 are initialized by a command from the system
controller 7802. The system controller 7802 then instructs

the disc drive to seek the start address- of the AV data in

the first VOB of the selected program. The drive then

/Mq
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begins reading the data and passes the read AV data to the
track buffer 7807. The decoder 7806 reads data from the
track buffer 7807, extracts the decompressed AV data by
applying an MPEG decodiné operation, and passes the
decompressed AV data to the output section 7805. The
output section 7805 D/A converts the data and outputs the
resulting analog AV deta to': the television or other AV
device connected to the cutput terminal. |

‘Operations relevant to the type of play list being -
reproduced that is, the PL_TY value, can be performed
while playback is in prcgress. For example, searches using:
a time value can be performed Wh'er_t a video stream ls
being played, enabling the user to advance 30 ahead or
rewind 2 minutes, for exampl'e. When playing a still picture
stream, operations for skipping to the twentieth imege or
back three images can be performed.

The system controller 7802 thus -stores: the PL_TY .
value for the play list currently being played in memory.
and enables requests received from the user interface 7801
that are meaningful for that type to be acted on. A disc
player of this type can thus prevent meaningless operations,
and maintain system 'operatizon that is matched to the disc
content, by changing its res’ponse' to user operations when
playback is in progress or is interrupted based on the

PL_TY value of the play list currently being reproduced.
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It should be noted that this embodiment of our
.in.vention has been described with reference to four
playback possibilites, video only, still pictures only, video
and etill pictures mixed together, and audio only with no
video. or still pictures, but the invention ehalt not be limited
thereto For example, presentatton is also possible using
only three types: video only, stlll pictures only, and video
and stlll pictures mixed together.

_It should be noted that the p_.referred embodiment
of ttte invention is described above with reference to a
DVD-RAM disc, but it_will be obvious to one with ordinary
skil_l in the related art that any rewritable optical disc can
'be elternatively_use.d. o

Furtherrrto.re, this embodiment of the invention
hae been described using four play list types (PL_TY),

video only, still pictures only, video and stiil pictures mixed

_ together and audlo only wrth no vrdeo or stlll pictures, but

~

'other types can be added For example sttll pletures w:th_
and without audio, public doman content with no copyright
restrictions, and copyrighted content wi.th some restrictions
applied. | | _-
| Furtherntore_, the D\_/D. tecorder is described as
having recording, playback, play list definition and editing
functions in a single unit, but the effect_ot the invention will.

be the same even if a dedicated recorder, dedicated player,
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and dedicated editor are used to perform respective
operations.

The invention has also been described with
operation of the disc player changing according to the
PL_TY value, but restrictions can also be placed on editor
operations. For example, if a r"eproductipn path is restricted _
by a third-party copyright or the AV" data is restricted from
being edited, this information ‘can be ;;assed to the editor to
prohibit certain editing -operatiohs according to the PL_TY
value.

By recording information indicating the type of
each of plural reproduction paths recorded to an opticél
disc, meaningful information enabling the user to select é
desired play list for reproduction can be presented to the
user, thereby avoiding user confusion and making the

optical disc and disc player easier to operate and use.

e e ln addmon, the disc ,%yr %ﬂowdg__;_o- thes: ,.,f;m
.':'-'user a response appropnate to the type of. raproductlon

path selected when a user command is received. by way of .
the user interface when playback is .interrupted or .in |

progress.
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contamlng at least one video or stlll picture stream, and

i5 management information for managmg the AV stream
wherein: | o | ' | )
" the management information compnses
reproductlon path information (UD_PGCI) generated by a
user specifying a starting point and an ending point for a
10 desired part of the AV stream; and |
' play list type information (PL_TY) indicativ.e'of
whether content contained in the reproduction path
specified by the reproduction path information (UD PGCI)
is only video content, only still picture content, or a mixture

15 of video and still picture content.

2, L An optlcal dlsc for recordlng -an AV stream
contalnlng “at Ieast one video or stlll plcture stream or an
audio stream with no video or stlll plcture content and
20 .management lnformatlon for managmg the AV stream
wherein:

the management mformatlon comprlses
reproductlon path information (UD_ PGCI) generated by a

user specifying a starting point and an ending point for a

25  desired part of the AV stream; and
This Sheet Has Been Rep lac.ed -
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play list type information (PL_TY) indicative of
whether content contained in the reproduction path
specified by the 'feproduction path information (UD_PGCI)
is only video content, only still picture content. a mixture of
_video and stlll picture content, or only audio content with

no video or stull plcture conlent

3. An qptical' disc as described in claim 1, Wherein
the management inforniation further comprises information
.(PRM_TXTI) indicating a title for reproduction path
information (ud__PGcn.

4. ' A 're‘_cor'di'ng device for recarding manaéement
information for managing an AV stream to an optical disc,
the optical disc capable of sto'rir'\g' an AV étream containing
at least one.-video or still picture stream, comprising:

memory for stonng é usesr-dgfmed starlmg pointe -

- c‘-"‘

L_and endmg pomt for a desnred part of the-AV stream;,

~ @ means for generatmg user-defined reproductlon

path information based on the starting point and ending
pomt stored to memory;

a means (7802, steps #20 to #26) for generating

play list type information (PL_TY) indicative of whether

content contained in the user-defined reproduction path is.'

only video content, only still picture content, or a mixture of

ThlS ‘Sheet Has Been Replaced
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video and still picture content and

a means for reccrdlng the reproduction path

.infcr_mation _and pla_'y_li'st type mfcrm_atlon to the optical disc

as.management information.

5. - A playback device for reproduclng content from

an optlcal disc to which an AV stream contammg at least

one vudeo or still plcture stream, and management.

information for managing the AV'stream,.are recorded with .

the management_ information containing user-defined

reproducticn ~path information generated by a user °
specifying a starting point and anh .ending pomt for a desired
part of the AV stream, and play list type information
(PL_TY) indic.ative of whether content contained' in the
user- defmed reproductlon path is cnly video content, only
still picture ccntent or a mlxture of video and still picture

-

ontent comprtsmg

" the play hst type mformatlon and dlsplaymg whether the',

user-defined reproductlon path contains only vudeo content

only-stlll plcture content, or a mnxtur_e_ of video and still

PYT
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AMENDED CLAIMS
[received by the International Bureau on 26 September 2000 (26.09.00);
original claims 1-5 replaced by new claims 1-10 (8 pages)]

1. An optical disc comprising: an area for recording a video

object including at least one of a moving picture video object (M_VOB)

5 and a still picture video object (S_VOE); and a management information
recording area for s_to;ing management information, wherein:

| _._the management information comprises reproduction path

information (UD_PGCI) containing at least one of first information and

second information, and type information (PL_TY) indicating a type of a

10 reproduction path corresponding (PGCN) to said reproduction path

information,

said fir.s.t information containing informa_tion

(M_VOBI_SRPN) specifying a moving picture video object, ceil video

starting time information (C_V_S_PTM), and cell video ending time

15 information (C_V_E_PTM) indicating a particular section in the
specified moving picture wdeb-object,

said second lnformatlon containing mformatlon

' (S VOGI_ SRPN) spemfying ‘a stn‘l-uplcture vndeo obj‘e’ct. group contammg :

- at least one still plcture video object, startmg entry number information

‘20 (S_S_VOB_ENTN), ' and ending " entry. nutﬁber information

(E_S_VOB_ENTN) indicating a particular section in the specified still

picture video object group, and
. said type information containing information

.indicative of any one of whether content contéined in the reproduction

25 path specified by the reproduction path information (UD_PGCI)

is Sheet Has Been Rep laced'et
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(a) contains meving pictures and no still pictures,

(b) cantains, stf'll picturee and no moving pictures,
and :

(c) contains a mixture qf'moving pictures and still

5 pictures.

2. ~ An optical disc as claimed- in claim--1,” wherein said
management information further cbmprises text information (PRM_TXTI)
for said reproduction path information. |
10
3. ' A recording method'for reeording an ontieal diec hav.ing
an area for recording a video object mcludmg at least one of a moving |
picture video object (M_ VOB) and a still plcture video object (S_ VOB).
and a management mformataon recordmg area for stonng management
15 mformatlon, tne recordmg method compnslng:_
producing .reprodu'cti_on path - information (UD_PGCI)
containing at least one of first information .and ‘second information;
o producmg type mformat:on (PL&) ,mchatmgra type of Aa i A
reproductlon path correspondlng (PGCN) tq sald reproduction paths
20 information; and |
recorqing the reproduction. pa:_t..h information and type
information to the management information reo.e_rding.area;
said first information containing information
(M_VOBI_SRPN) specifying a moving picture video object, cell video

25 startmg time mformanon (C V_S_PTM), and cell video ending time

“lsiiimliii‘lmﬁﬁﬁiirﬁt ' AMENDED SHEET (ARTICLE ;9) “"m! "mL, m"" "l‘sl ,”iil

e i,
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information (C_V_E_PTM) indicating a pa?i‘iémar section in the
specified moving picture video object,
said second information containing information
(S_VOGI_SRPN) specifying a stili picture video object group containing
5 at least one still picture video object, starting entry number information
(S_S_VOB_ENTN), and ending entry number information
(E_S_VOB_ENTN) indicating a particular section in the specified still
picture video object group, and |
said type information containing ‘information
10 indicative of any one of whether content contained in the repr’oduction'
path specified by the reproduction path information (UD_PGCIi)

(a) contains moving pictures and no still pictures,

{b) contains still pictures and no moving pictures,

and
15 (c) contains a mixture of moving pictures and still
pictures.
~4... ... A recording method-, as claimed in -c¢laim’ 3, further

comprising:  producing text' information (PRM_TXT!) for said
20 reproduction path information, and wherein said recofding step further

records the text information.

5. A recording device for recording an optical disc having an
area for recording a video cobject including at least one of a moving

25 picture video object (M_VOB) and a still picture video object (S_VOB),

___._—/"’_'—'
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and a management information recording area for storing management
information, the recordmg device compnsmg |
an arrangement which produces reproduction path
information (UD_PGCI) containing at least one of first information and
5 second information;
an arrangement which produce$ type information (PL_TY)
 indicating a type of a reproduction bath corﬁasponding (PGCN) to said
reproduction path information; and | '
an arrangement which records the reproduétion path
10 information 'and type inforr;lation to the management information
recording area; |
said first information containing mformation
(M_VOBI_SRPN) specifylng a moving picture video object, cell video
starting time mformatnon (C \") S_PTM). and cell video ending time

15: information (C_V_E_PTM) indicating a particular section in the
specified moving picture video object,
said second information containing information
at least one still picture video object, starting entry number information
20 .(S_S_VOB_ENTN)_, and ending entry - number -information'
(E_LS_VOB_ENTN) indicating a particular section in the specified still
picture video object group, and
said type .information  containing information

~indicative of any one of whether content contained in the reproduction

25 path specified by the reproduction path information (UD_PGCI)

T St ses Beonwepiaces  amnpED sueet carricce 19 | [JHI N ANEANHIAR:
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“*"{a) contains moving pwtures and no still pictures,
(b) contains still pictures and no moving pictures,
and
(c) contains a mixture of moving pictures and stiil

5 pictures.

6. A recording device as claimed in. claim 5, further
comprising: an arrangement which produces text information
(PRM_TXTI) for said reprbducfion path information, and wherein said
10 recording arrangement further records text information.
7. A reproducihg method for rebroducing an optical disc
having an area for recording a video object including at least one of a
moving picture video objéct (M_VOB) and a still picture video object
(S_VOB), and a management information recording area for storing
15 management information, the reproducing method comprising:
reproducing reproduction path information from the
management information recording area;
“extracting fro-m _said.-reprodUc-tibn path” Information, at
least one of first information and second information; and
20 - reproducing from the management information, type
information (PL_TY) indicating a type 6f a reproduction path
corresponding (PGCN) to said reproduction path information; |
said first information containing information
(M_VOBI_SRPN) specifying a moving picture video object, céll video

25 starting time information (C_V_S_PTM), and cell video ending time

f-'—"""‘—’"-net
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' mformatlon (C V E PTM) indicating a particular section in the

specified moving pict_ure_video. object,

said second information containing information

| (S_VOGI_SRPN) s_gecifying a still picture vid;eé object group containing

5 ét leasf one still picture video object, startin_'entry number information

(S_S_VOB_ENTN), and ending entry: number  information

(E_S_VOB_ENTN) .i_ndicating a particular section in the specified still
picture vid'e.o object group, and

said type i-nformati'on‘ containing information

10 indicative of any one of whether content contained in the reproduction
path specified by _the reproduction path information (UD_PGCI)
_ (a) contains moving pictures and no still pictures,

~(b) c_:ontain:_s still pictures and no moving pictures,

.and
| : '
\ 15 (c) contains a mixture of moving pictures and still
| o ;
{ pictures.
|
_ 8. ;A reproduc_:i,_ng method as claimed in_claim 7, _furtht_a_r

-comprising: repr_qduéing from the rﬁanagement information, text
i . 20 information (PRM_TXTI) fo'r_s_aid reproduction path information.
9. A reproducing device for reproducing an optical disc
having an aréa fon; recording a video object including at least one of a
movmg picture vudeo object (M_VOB) and -a still plcture video object
- {S_ VOB) and a management mformatlon recording area for storing

25 management information, the reproducing device comprising:

| .| Shest s Bon Replaced !\ Ny SHEET (ARTICLE 19) | l‘ |l “““Illl”“l
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an “#ffangement which reproéﬁées reproduction path
information from the management information recarding area;
an arrangement which extracts from said reproduction
path information, at least one of first information and second
5 information; énd
an arrangement which reproduces from the management
information, type information (PL_TY) indi.cating- a type of a
reproduction path corresponding (PGCN) to said reproduction path
information;
10 said first Information containing information
(M_VOBI_SRPN) specifying a hoving picture video object, cell video
starting time information (C_V_S_PTM), and cell video ending time

information (C_V_E_PTM) Indicating a particular section in' the
specified moving picture video object,
15 said second information containing information
(S_VOGI_SRPN) specifying a still picture video objéct grodp containing
at least one still picture video object, starting entry number information
. (SxS_VOB_ENTN), - and - - ending ehitry: ¢'3$1um°59r “information” < - -
(E_S_VOB_ENTN) indicating a particular section in the specified still
20 picture video object group, and
said type information containing information
indicative of any one of whether content contained in the reprodu.ction
path specified by the reproduction path information (UD_PGCI)
(a) contains moving pictures and no still pictures,

25 (b) contains still pictures and no moving pictures,
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and
{c) contains a mixture of moving pictures and stilt
pictures.
10. A reproducing device as claimed in claim 9 further

comprisirig: an arrangement which reproduces from the management
information, text information (PRM_TXTI) for said reprodu'ction path

information.
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