-1 DESCRI PTI ON RECORDI NG APPARATUS, RECORDI NG METHCD
PLAYBACK APPARATUS, PLAYBACK METHOD, PROGRAM AND
RECORDI NG MEDI UM, Techni cal Field [0001] Recently,
various optical discs have been proposed as
di sc- based recordi ng nedi a renovabl e from
recordi ng/ pl ayback apparatuses. AV (Audio Visual)
streans to be recorded onto such recordable optica
discs are nultiplexed into TS (transport strean) by,
for exanple, MPEG (Moving Ricture Experts G oup) 2.
[0002] Patent Docunent 1 discloses a technique for
realizing a slide showwith the use of MPER.
Specifically, a technipgscrirgomanagi ng AV (Audio
V'sual) streans in the application format of stil
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clip infornation,,mhlch is auxiliary information of
“each still imge, and a playlist has a plurality of
reBhAYEL ENBi o ILPr esenting pl ayback sections of the slide
show using the still inages contained in the clip.
[(0pO0OP3] Further, a technique is disclosed in which the
~data 2

Recently, various optical discs have been proposed as
disc-based recording media removable from recording/playback
apparatuses. AV {Audio Visual) streams to be recorded onto
such recordable optical discs are multiplexed into TS
(transport stream) by, for example, MPEG (MovinQ Picture
" Experts Group) 2.

{0002]

Patent Document 1 discloses a technique for realizing a

- slide show with the use of MPEG2. Specifically, a technique

_.for managing AV {(Audio Visual) streams in the application
format of still images recorded on a recoxrding medium by
using two layers, i.e., a playlist layer and a clip layer,
is disclosed. A clip manages one or more still images and
clip information, which is auxiliary inforﬁation of each
still image, and a playlist has a plurality of playitems
representing playback sections of the slide show using the
still images contained in the clip.

{0003]

Further, a technique is disclosed in which the data




address of a transport stream which is indicated by
the .playback start tinme IN-time and the playback end
time QUT_tinme of a playitem is obtained by referring
to EP map, which is a table representing
identification information on the still inmages
contained in the clip informati on and source packet
nunbers associated therewith, thereby playing back a
slide show of still inages that are not synchronous
with audio. [0004] Further2 a technique is disclosed
in which audio is played back in synchronization with
a slide showin which the playback start tinme of each
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-back a slide show of still images that are not synchronous
with audio.
[0004] |

Further, a technique is disclosed in which'audio is
played back in synchronization with a slide show in which
the playback start time of each still image-is predetermined
- using EP map for audié including the start time in each
audio stream and.information indicating the addresé of a
source packet (smallest access unit) corresponding to the
start time and the end time.
'[Patent Document 1]
Japanese Unexamined Patent Application Publication No. 2004~
336566
Disclosure of Invention
Problems to be Solved by the Invention
"[0005]

In Patent Document 1, however, it is not taken into
gonsideration that TS packets with the same PID in two audio

streams encoded using different encoding methods are




mul ti pl exed into a single transport stream for
recording. [0006] The present invention has been nmade
in view of such a circunstance, and it is an object
of the present invention to provide easy playback
when TS packets with the sane PID in two pieces of
audi o data encoded using different encodi ng nethods
are multiplexed into a single transport stream

[0007] A recording apparatus according to the present

i nvention includes receiving Aeans for receiving an
input of a transport streamin which first TS packets
generated by TS-packetizing audi o data encoded using

- mAdigiekeaneads Ng siffﬁjl@QrEBQ ok & fUfdeler %ngdjbr)l/g

encodi ng nmet hod and second TS packets generated
[0l®glacketi zi ng audi o data encoded using a second

encodi ng nethod different fromthe first encoding

met Bbe Bresenfl tinyeaxédn hhe lsevondidendodiihew et hodth a

_ ,beg%% a_ variable-1ength encodi ng met hod; obtaining
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includes the time information having the sane tine

[0P&7le as the first time information exists after the
one_first TS packet fromwhich the first tine
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invention includes receiving means for receiving an input of
- @ transport stream in which first TS packets generated by
TS-packetizing audio data encoded using a first encoding
method that is a predetermined encoding method and second TS
packets generated by TS-packetizing audio data ehcoded using
a second encoding method different from the first.encoding
‘method are multiplexed, the second encoding method being a
variable-length encoding method; obtaining means for
obtaining time information used for decoding as first time
information, the time information being included in one of
the first TS packets of the transport stream received by the
‘receiving means; determining means for deterﬁihing whether
or not one of the second TS packets that includes the.time
information having the same time value as the first time
information exists after the one first TS packet from which

the first time information is obtained by the obtaining




means in the transport stream setting neans for
setting as an entry point the one first TS packet
fromwhich the first tine information is obtained
when the determ ning neans determ nes that the one
second TS packet including the time information
havi ng the sane tine value as the first tine
information exists after the one first TS packet from
which the first time information is obtained, '
creating neans for creating a table based on stream
identification information, the nunber of the one
first TS packet set as the entry point by the setting
mdBSn aAd thenfisst éﬂx‘é%rd;”é@&'?x%é% ang o, gggggﬁ%gas
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time value as the first tine information exists after
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informatjon is obtained and_b5 )
by f%e setting means, and tge first time information; and

recording controlling means for recording the table created

- by the creating means onto a recording medium.

[0008]

The determining means may further determine whether or

not decoding information for starting decoding at an

assoclated position is stored in a leading audio access unit
among audio access units included in the one second TS
packet including the time information having the same time

value as the first time information; and the setting means

‘may set as the entry point the one first TS packet from

-which the first time information is obtained when the

determining means determines that the one second TS packet

‘including-the time information having the same time value as

the first time information exists after the one first TS

packet from which the first time information is obtained and




when the determ ning nmeans further determ nes that the
decodi ng i nformation necessary for performng the
decoding starting fromthe associated position is
stored in the |eading audio access unit included in
the one second TS packet including the tine

i nformati on having the sane tine value as the first
time information. [0009] The table nmay be a table for
associating tinme information included in the
transport streamwith a TS spacket nunber of the
transport stream [0010] The table may conprise EP
map. [0011] The time information may conprise a
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apparatus may further include reading nmean
dewadingg 1hibenatl 610 MdRGeEEGALORt e # Mrmi@GOkdENGecoding
medi um by the recording controlling nmeans; and
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lthe readigg nmeans. The reading neans may read the
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the transport streamfromthe recordi ng nmedi um
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The table may be a table for associating time
information included in the transport stream with a TS
packet number of the transport stream.,
{0010]
The table may comprise EP map.

[0011]

| The time information may comprise a presentation time
'stamp.
[0012]
| The recording apparatus may further include reading
means for reading information recorded onto the recording
medium by the recording controlling means; and controlling
means for coﬁtrolling a read position of the reading means.
The reading means may read the table from the recording
medium; the controlling means may control the read position
of the reading means based on the table and a playback
position specified by a user;‘and the reading means may read

the transport stream from the recording medium according to




the control of the read position by the controlling

means. [0013] The recordi ng apparatus nmay further

i nclude reading neans for reading infornmation

recorded onto the recording mediumby the recording

control ling nmeans; controlling means for controlling

a read position of the reading nmeans; and decoding

nmeans for decoding the audi o data encoded using the

first encodi ng nethod. The reading nmeans may read the

table fromthe recordi ng-nedtum the controlling

nmeans nmay designate as the read position the nunber

of one of the first TS packets that is determ ned
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by a user; the reading neans may read the first TS
[@icKets included in the transport stream starting

fromthe nunber of the one first TS packet designated
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decode the audi o, data encoded using the first encodi ng
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controlling nmeans; controlling neans for controlling
decaddady peahsi dor afedodéngeale NngudearttadBbcodeg agd gy the

means for decoding the audi o data encoded using the
figsdoraceddndi methmst.-hodhe Thead baglinkgnreany neyd riged ttaide

fgém the recording medium; the controlling means may
designate as the read position the‘number of one of the
first TS packets that is determined based on the table and a
playback position specified by a user; the reading means may
read the first TS packets included in the transport stfeam,
starting from the number of the one first TS packet
designated by the controlling means; and the decoding means

may decode the audio data encoded using the first encoding

method included in the first TS packets read by the reading

means.

T0014]

The recording apparatus may further include reading .
means for reading information recorded onto the recording
‘medium by the recording controlling means; controlling means
for controlling a read position of the reading means; and
decoding means for decoding the audio data encoded using the

second encoding method. . The reading means may read the




table fromthe recording medium the controlling neans
may designate as the read position the nunber of one
of the first TS packets that is deterni ned based on
the table and a playback position specified by the
user; the reading neans may read one of the second TS
packets that is recorded after the nunber of the one
first TS packet designated by the controlling neans;
the controlling means may further designate as the
read position the nunber of7 t-he one second TS packet
read by the reading neans when the tine information
included in the one second TS packet nmatches the tine
tablkOFABh | @k IRyl RedNgn ONg d iIbstrdf PAGKRIans may
designated as the read position; the readi ng neans nay
deségdaté hes sgeondadTBopatket scienchuntied oA dhe &F ansport
stream starting fromthe nunber of the one second TS
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lde}cjodj{n means may . decode the audi o data encoded
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degpyhate afd thec orddTSos pabkettheganabat edf byhe one second

TS—gacketizing audi o data encoded using 8
TS packet read by the reading means when the time

information included in the one second TS packet matches the
time information included in the one first TS packet
designated as the read position; the reading means may read
‘the second TS packets included in the transport stream,
starting from the number of the one second TS packet
designated by the controlling means; and the decoding means
-may decode the audio data encoded using the second encoding
method included in the second TS packets read by the reading
means.

[0015]

| A recording method according to the present invention
inc%udes‘a receiving step of receiving an input of a
transport stream in which first TS packets generated by TS~
packetizing audio data encoded using a first encoding method

that is a predetermined encoding method and second TS

- packets generated by TS-packetizing audio data encoded using




a second encodi ng nethod different fromthe first
encoding nethod are nultipl exed, the second encodi ng
nmet hod being a variable-1ength encodi ng nmethod; an
obtaining step of obtaining tinme information used for
decoding as first time information, the tine
i nformati on being included in one of the first TS
packets of the transport streamreceived in the
processi ng of the receiving step; a determ ning step
of determ ning whether ar gnat one of the second TS
packets that includes the tinme information having the
same tinme value as the first tinme information exists
a %LESBdt céH?%J'ﬂé%Bogsﬁingigﬂt'%&%ﬁ'%ﬁgcgiégg Jﬂdﬁﬁi
time rnformation i's obtarned 1n the processing © 'fle
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the first time information exists after the one first TS
packet from which the first time information is obtained in
the processiﬁg of. the obtaining step in the transport
stream; a setting step of setting as an entry point the one
‘first ‘TS packet from which the first time information is
obtained when it is determined in the processing of the
determining step that the one second TS packet including the
time information ‘having the same time value as the first
time information exists éfter the one first TS packet from
which the first time information is obtained; a creating
‘step of creating a table based on stream identification

" information, the number of the one first TS packet set as
the entry.point in the processing of the setting step, and
the first time information; and a recording step of
recording the table created in the processing of the

creating step onto a recording medium.




[0016] A first program according to the present

i nvention causes a conmputer to execute a process

including a receiving step of receiving an input of a

transport streamin which first TS packets generated

by TS-packetizing audio data encoded using a first

encodi ng nethod that is a predeterm ned encodi ng

nmet hod and second TS packets generated by

TS- packeti zi ng audi o data encoded using a second

encodi ng nethod different. iramthe first encodi ng

nmet hod are nul ti pl exed, the second encodi ng net hod

being a variable-length encodi ng nethod; an obtai ning
[051?? of obtaining tine. information used for decoding

as tirst tinme information, the tine information being
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~transport streamreceived'in the ‘processing of the
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the determ ning step that the one second TS packet
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value as the first - 10
method are multiplexed, the second enceding method being a
variable~length encoding method; an obtaining step of
obtéining‘time‘information'used for decoding as first time
information, the time information being included in one of
the first TS packets of the transport stream receivéd in the
pfoceSsing of the receiving step; a determining step of
determining whether or not one of the second TS packets that
.includes the time information having the same time value as
the first time information exists after the one first TS
packet from which the first time information is obtained in
the processing .of the obtaining step in the transport
‘stream;'a setting step of setting as an entry point the one
first TS packet from which the first time information is
obtained when it is determined in the processing of the

determining step that the one second TS packet including the

time information having the same time wvalue as the first




time information exists after the one first TS packet
from which the first tinme information is obtained; a
creating step of creating a table based on stream
identification information, the nunber of the one
first TS packet set as the entry point in the
processing of the setting step, and the first tine
informati on; and a recording step of recording the
table created in the processing of the creating step
onto a recording nmedium -[9917] In a first aspect of
the present invention, an input of a transport stream
in which first TS packets generated by TS-packeti zing
-audi Si [ LSt e Ln
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first time information is obtained is set as an entry
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In a first aspect of the present invention, an input of
a transport stream in which first TS packets generated by
TS-packetizing audio data encoded using a fifst encoding
method and second TS packets generated by TS-packetizing
audio data encoded using a second encoding method are
multiplexed is received: time information used for decoding,
which is included in one of the first TS packets of the TS,
is obtained as first time information; when it is determined
that one of the second T8 packets that includes the time
information having the same time walue as the first time
information exists in the TS after the one first TS packet
from which the first time information is obtained, the one
first TS packet from which the first time information is
obtained is set as an entry point; and a table is created
based on stream identification information, the number of

the one first TS packet set as the entry point, and the




first tinme information, and is recorded onto a
recording nedium [0018] A playback apparatus
according to the present invention is a playback
apparatus for playing back data recorded on a
recording medium and the data includes a transport
stream in which first TS (Transport Stream packets
generated by TS-packetizing audi o data encoded using
a first encoding nethod that is a predeterm ned
encodi ng net hod and second{7S- packets generated by
TS- packeti zi ng audi o data encoded using a second
encodi ng nethod different fromthe first encoding
- h r i.pl.exed, .t e e i ng.. net hod
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medBpAr at us includes readi ng neans for reading
i nformati on recorded on the recording medi um having a

fopablle recorded thereon, the table being created based
on first tinme information that is time information
usedl Hlavbaskodbhgras cirdoyrdingl tdeth¢ rpoeentofinvhetion
firsi TS packets of the transport stream and stream
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first time information exists after the one first TS
TSpaskledt fAiem Whdeb &heaféncdded R NNEOENBEE O¥hdSling
obt ai ned; and controlling neans for controlling a
metbad Podi tison pFetheermbmidenmedisg Mhehd@ and second TS
packets generated by TS-packetizing audio data encoded using
a second encoding method different from the first encoding
method are multiplexed, the second encoding method being a
variable-length encoding method. The playback apparatus
‘includes reading means for reading information recorded on
. the recording medium having a table recorded thereon, the
table being created based on first time information that is
time information used for decoding, which is included in one
-0of the first TS packets of the transport stream, and stream
identification information and the number of the one first
- TS packet inciuding the first time information when one of
the second TS packets that includes the time information
- having the same time value as the first time information
exists after the one first TS packet from which the first

time information is obtained; and controlling means for

controlling a read position of the reading means. The




readi ng nmeans reads the table fromthe recording
medium the controlling neans controls the read
position of the reading neans based on the table and
a playback position specified by a user; and the
readi ng means reads the transport stream fromthe
recordi ng nedi um according to the control of the read
position by the controlling nmeans. [0019] The
pl ayback apparatus may further include decoding neans
for decoding the audio datf, encoded using the first
encodi ng nmet hod. The readi ng neans may read the table
from the recording nediun] the control ling neans nay
dﬁsignate as_ _the % é %he nunb r_of ope of N
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re? rHQEﬁ'Hoﬁc MdE % fﬁﬂ# %ﬂ@g gFBr decodi ng the audio
2 encoded usi ng the second encodi ng nethod. The
readlng nmeans nmay read the table from the recording
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means for decoding the audio data encoded using the first
encoding method. The reading means may-read the table from
the recording medium; the controlling means may designate as
-the read position the number of one of the first TS packets
that is determined based on the table and the playback
position specified by the user; the reading means may read
the first TSrpackets included in the transport stream,
starting from the number of the one first TS packet
designated by the controlling means; and the decoding means
--may decode the audio data encoded using the first encoding
method included in the first TS packets read by the reading
meéns.

{0020]

The playback apparatus may further include decoding
means for decoding the audio data encoded using the second
encoding method. The reading means may read the table from

the recording medium; the controlling means may designate as




the read position the nunber of one of the first TS
packets that is determ ned based on the table and the
pl ayback position specified by the user; the reading
nmeans may read one of the second TS packets that is
recorded after the nunber of the one first TS packet
designated by the controlling neans; the controlling
means. may further designate as the read position the
nunber of the one second TS packet read by the
readi ng means when the tinmgs information included in
the one second TS packet matches the tine information
included in the one first TS packet designated as the
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generated by TS-packetizing audi o data encoded usi ng

infdrmation included in the one second TS packet matches the
time information included in the one first TS packet
designated as the read position; the reading means may read
the second TS packets included in the transport stream,
starting from the number of the one second TS packet
designated by the controlling means; and the decoding means
may decode the audio data encoded using the second encoding
~method included in the second TS packets read by the reading
means.
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A playback method according to the present invention is
-a playback method for a playback apparatus for playing back
data recorded on a recording medium, and the data includes a
transport stream in which first TS packets generated by TS-
packetizing audio data encoded using a first encoding method
that is a predetermined encoding method and second TS

packets generated by TS-packetizing audio data encoded using




a second encodi ng nethod different fromthe first
encoding nethod are nultipl exed, the second encodi ng
met hod being a variable-length encoding nethod. The
pl ayback nmethod includes a first reading step of
reading a table fromthe recordi ng nmedi um having the
tabl e recorded thereon, the table being created based
on first tine information that is time information
used for decoding, which is included in one of the
first TS packets of the tragsport stream and stream
identification information and the nunber of the one
first TS packet including the first tine information
n .t ng. ckets that ipncludes the
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tife PLOESABHi0h Rkayi PO hack. Hala hﬁggﬁgfg Ht1%ded in, one
recording nedium and the data includes a transport

of sthieafndt WS phckéts séf TEhPaGkakpogensratad hd stream
. _TS-packetizing audio data encoded using a first
identbdigngimat hodorhatiens and th® number of the one first

. TS packet including the first time information when one of
the second TS packets that includes the time information:
having the same time value as the first time information
exists after the one first TS packet from which the first
time information is obtained; a controlling step of
~controlling a read position based on the table and a
.playback position specified by a user; and a sécond reading
- step of reading the transport stream from the recording
~medium according to the conﬁrol of the read position by tﬁe
- processing of the controlling step.
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A second program according to the present invention is
a program for playing back data recorded on a recording
medium, and the data includes a transport stream in which
first TS packets generated by TS-packetizing audio data

encoded using a first encoding method that is a




predet erm ned encodi ng nmet hod and second TS packets
generated by TS-packeti zing audi o data encoded using a
second encodi ng nethod different fromthe first
encodi ng nethod are nultiplexed, the second encodi ng
nmet hod being a variable-length encodi ng nmethod. The
program causes a conmputer to execute a process
including a first reading step of reading a table
fromthe recording nedi um having the table recorded
t hereon, the table being_ci ated based on first tine
information that is tinme information used for
decodi ng, which is included in one of the first TS

ckets, of the transport stream and_ stream
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first time information exists after the one first TS

me plaok etref momtwpil eRedhecHad rssicohdnencodf of matdhod being a
obt ai ned; a controlling step of controlling a read
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read froma recordi ng nedi um having recorded thereon a

fidé time information that is time information used for
decoding, which is included in one of the first TS packets
of the transport stream, and stream identification
information and the number of the one first TS packet
including the first time information when one of the second
TS packets that includes the time ihformation having the
same time value as the first time information exists after
the one first TS packet from which the first time
information is obtained; a controlling step of controlling a
read position based on the table and a playback position
specified by a user; and a second reading step of reading
the transport stream from the recording medium according to
the control of the read position by the processing of the
controlling step.
[0023]

In a second aépéct of the present invention, a table is

read from a recording medium having recorded thereon a




transport streamin which first TS packets generated
by TS- packetizing audi o data encoded using a first
encodi ng nethod and second TS packets generated by
TS- packeti zi ng audi o data encoded using a second
encodi ng nethod are nultiplexed, and the table that
‘i's created based on first tinme information that is
time informati on used for decoding, which is included
in one of the first TS packets of the TS, and stream
identification informatign;and the nunber of the one
first TS packet fromwhich the first tine information
is obtained when one of the second TS packets that

i ncl udes the ormati on havin%éthe sanme tinme
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obtained when one of the second TS packets that includes the

time information having the same time value-as the first

- time information exists after the one first TS packet from

which the first time information is obtained; a read
position is controlled based on the table and a playback
position specified by a user; and the transport stream is
read from the recording medium.

[0024]

A recording medium according to the present invention
is a recording medium having recorded thereon data regarding
audio data, whefein-the data includes a transport sfream in
which first TS (Transport Stream) packets generated by TS-
packetizing audio data encoded using a first encoding method
that is a predetermined encoding method and second TS
packets generated by TS-packetizing audio data encoded using

a second encoding method different from the first encoding




met hod are nultipl exed, the second encodi ng net hod
being a variable-length encoding nethod; and a table
is recorded on the recording nmedium the table being
created based on first tinme information being tinme
i nformati on used for decoding, which is included in
one of the first TS packets of the transport stream
and streamidentification information and the nunber
of the one first TS packet including the first tine
i nformati on when one of the,second TS packets that
i ncludes the tinme information having the sane tine
value as the first tine information exists after the
one first TS Eacket fromwhich the first tine .
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the first time information exists after the one first TS
packet from which the first time information is obtained.
[0025]

In a third aspect of the present invention; a transport
. stream in which first TS packets generated by TS-packetizing
audio data encoded using a first encoding method and second
TS ﬁackets generated by TS-—packetizing audio data encoded
using a. second encoding method are multiplexed, and a table
created based on first time information that is time
information used for decoding, which is included in one of
- the first TS packets of the TS, and stream identification
informatioﬁ and the number of the one first TS packet from
which the first time information is obtained when one of the
second TS packets that includes the time information having
the same time value as the firét time information exists

after the one first TS packet from which the first time




information is obtained are recorded. [0026] A
pl ayback nethod according to the present invention is
a playback nmethod for playing back data recorded on a
recording medium and the data includes a transport
stream in which first TS (Transport Stream packets
generated by TS-packetizing audio data encoded using
a first encoding nethod that is a predeterm ned
encodi ng net hod and second TS packets generated by
TS- packeti zing audi o data ?quded using a second
encodi ng nethod different fromthe first encodi ng
nmet hod are nultipl exed, the second encodi ng net hod
. heing a variable-length encodi ng. met hod. The pl ayback
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[Obggprnation for playback; reading a table including
correspondence information between position
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mul tiplexed at” a position after the position at which
patiber g epdietgtofl bersladarletigiagt 8ddid Bata encoded using
a second encoding method different.from the first encoding
‘method are multiplexed, the second encoding method being a
variable-length encoding method. The playback method -
includes the steps of obtaining first time information for
playback; reading a table including correspondence
information between position information for the first TS
packets on the recording medium and second time information
‘used for decoding the first TS packets; specifying the
second time informationlstored in the table based on the
first time information; obtaining position information
corresponding to the second time information specified based
on the table; starting the reading of the data from a
recording position at which one of the first TS packets is
recorded in the position information; obtaining one of the
second TS packets that is multiplexed at a position after

the position at which the reading of the data is started;




and decodi ng the obtained one second TS packet w thout
decoding the read one first TS packet. [0027] In a
fourth aspect of the present invention, first tine
information for playback is obtained; a table
i ncluding correspondence information between position
information for the first TS packets on the recording
medi um and second tine information used for decoding
the first TS packets is read; the second tine
~information stored in the fgble based on the first
time information is specified; position information
corresponding to the second tinme infornmation specified

a on the table is obtained; ere n th
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the second time information stored in the table based on the
first time information is specified; position information

corresponding to the second time information specified based

—-on the table is obtained; the reading of the data is started

from a recording position at which one of the first TS

packets is recorded in the position information; one of the

'second TS packets that is multiplexed at a position after

. the position at which the reading of the data is started is

obtained; and the obtained one second TS packet is decoded

- without decoding the read one first TS packet.

Advantages
[0028]

According to the first aspect of the present invéntion,
audio streams can be recorded. More specifically, according
to the first aspect of the present invention, a transport
stream in which TS packets of audio data encoded using

different encoding methods are multiplexed and information




for providing random access to the transport stream
can be recorded. [0029] According to the second
aspect of the present invention, audio streans can be
recorded. More specifically, according to the second
aspect of the present invention, random access

pl ayback can be perforned on a transport streamin
which TS packets of audi o data encoded using

di fferent encoding nethods are nultiplexed. [0030]
According to the third aspeggt_of the present

I nvention, a recording nmedium having audi o streans
recorded thereon can be provided More specifically,

according to the third aspect esen
cofnBERVH BFRS S PU0E: drrg=Fot (THS R SBP Py TRAGAD De
re@6¢8s8s§. Pl ayback of a transport streamin which TS
packets of audi o data encoded using different encoding
[ooebhods are nmultipl exed can be provided. Brief
Description of the Drawings - [0031] Fig. 1 is a block
- di agrandigiowionghansexanpl espd¢ctucifurthe pireaenecodndémygion,
apparatus according to the present invention. Fig. 2
aupdoaShYertle diddgPant SAeRHed: aﬁ“oéﬁaﬁﬁﬁélg%?acﬂc]tmr @cceﬁrdaﬁg
encoder . shown i s _a diagr
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plQQbQEﬁ'é&ﬂ H@ %%rforﬁ&d on a transport stream in which TS

- packets of audio data enched using different encoding
methods are multiplexed.
[0030]
According to the third aspect of the present invention,
-a recording medium having audio streams recorded thereon can
be provided. More specifically, according to the third
aspect of the present invention, a recording medium that
allows random access playback of a transport stream in which
TS packets of audio data encoded using different encoding
methods are multiplexed can be provided.
‘Brief Description of the Drawings
[0031]
Fig. 1 is a block diagram showing an example structure
of a recording apparatus according to the present invention.
Fig. 2 is a block diagram showing an example structure
of an AV encoder shown in Fig. 1.
Fig. 3 is a diagram illustrating an example of the

‘application format on an optical disc.




Fig. 4 is a diagramillustrating the relationship
between EP map and a clip AV stream Fig. 5is a
diagramillustrating the structure of EP map for
audio. Fig. 6 is a diagramillustrating the syntax of
aclip information file. Fig. 7 is a diagram
illustrating CPl. Fig. 8 is a diagramillustrating a
structure of a main path and a sub path. Fig. 9 is a
diagramillustrating the syntax of a playlist. Fig.
10 is a diagramillustrati pg the syntax of a sub
path. Fig. 11 is a diagramillustrating SubPath type.
Fig. 12 is a diagramillustrating the syntax of CPI.
Fi 3.4 d i ratl 14 is
o O AT Tuse P g Dl Y o
betliésis AR alnlde ar ehaﬁlmﬁuﬁéanbetween EP fine and EP
coarse. Fig. 16 is a diagramillustrating the fornat
of FiRTSSERsf anédianmcar TS IkRtcaaise. tike ¢striibtiuseaot
diagramillustrating the format of SPN EP fine and
EPgpap Hexgdde- Fig. 18 is a diagramillustrating

EP- coar se . entrl s and P-fine entries. - 22
ﬁl % dfagram ilTustrating the syntax of a clip

information file.

Fig. 7 is a diagram illustrating CPI.

Fig. 8 is a diagram illustrating a structure of a main
path and a sub path. |

Fig., 9 is a diagram illustratiég the syntax of a
playlist. |

Fig. 10 is a diagram illustrating the syntax of a sub
path.

Fig. 11 is a-diagram illustrating SubPath_type.

Fig. 12 is

v

diagram illustrating the syntax of CPI.

Fig., 13 is a diagram illustrating CPI_type.

Fig. 14 is a diagram illustrating EP map.

Fig. 15 is a diagram illustrating the relationship
between EP_finé and EP_coarse.

Fig. 16 is a diagram illustrating the format of
PTS_EP fine and PTS_EP_coarse; |

Fig. 17 is a diagram illustrating the format of
SPN_EP_fine and SPN_EP coarse.

Fig. 18 is a diagram illustrating EP-coarse entries and

EP~fine entries.




Fig. 19 is a diagramillustrating the syntax of EP
map. Fig. 20 is a diagramillustrating
EP-streamtype. Fig. 21 is a diagramillustrating the
syntax of EP map_for_one_stream PID of EP nmap. Fig.
22 is a diagramillustrating a constraint of
EP-streamtype. Fig. 23 is a diagramillustrating the
syntax of diplnfo. Fig. 24 is a diagramillustrating
application type. Fig. 25 is a diagramillustrating
EP map when the applicatiepn_type is set to 4 and a TS
is conposed of only a BS audio ES. Fig. 26 includes
diagrams illustrating the difference between a case
where a is_cqmposed of, only . a BS audio ES and_a
e mdrs i 7SATROEE, et chr B B e sfatRaneny
AUty ESo Risa d7adfar® di1R@haathhhush ratidg the flow
of processing a BS audio ES and an HQ audi o Into a
TS.Fiki.0.2128si & didyogn aimlidskuat f Ay i fige as widawcbir e of
an HQ audio TS packet. Fig. 29 is a diagram

EP| mppsfomting séorsty BLPtef GP_ta@. nmul tipl exi ng of TS
packets. Fig. 30 is a diagramillustrating the tinme of
PTSSI9- EiPgi532 fEagralt ddridsitrpELRe rat¢Hy tErinkpofhihen
t |ication type is set to 4 and a TS i s conposed

A

Fig. 23 is a diagram illustrating the syntax of

- ClipInfo.

Fig. 24 is a diagram illustrating application_type.

Fig. 25 is a diagram illustrating EP map when the
application_type is set to 4 and a TS is composed of only a
B5 audio ES.

‘Fig. 26 includes diagrams illustrating the difference
between a case where a TS is composed of only a BS audio ES
and a case where a TS is composed of a BS audio ES and an HQ
audio: ES.

Fig. 27 is a diagram illustrating the flow of

' processing a BS audio ES and an HQ audio ES into a TS.

Fig. 28 is'a diagram illustrating a structure of an HQ
audio TS packet.

Fig. 29 is a diagram illlustrating constraints on the
multiplexing of TS packets.

Fig. 30 is a diagram illustrating the time of PTSs.

Fig. 31 is a diagram illustrating EP map when the

application type is set to 4 and a TS is composed of a BS




audio ES and an HQ audio TS. Fig. 32 is a flowchart
showing a clip information file recording process.
Fig. 33 is a flowhart showing a clip creation
process. Fig. 34 is a flowhart show ng an EP nmap
generation process for a BS audio ES and an HQ audi o
ES. Fig. 35 is a block diagram show ng an exanpl e
structure of a playback apparatus according to the
present invention. Fig. 36 is a block diagram show ng
an exanpl e structure of _ap;AV decoder shown in Fig.
35. Fig. 37 is a block diagram show ng anot her
exanple structure of the AV decoder shown in Fig. 35.

F.q. .38_1is a flowhart_show ng a random access
augﬁgyggcﬁnéﬁ?béggfupéP £§BS audio ES. Fig. 39 is a

flo ar - i : b SS
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recetaliflgngre@par.atus 21 control ler 22 operation input
unit 23 data obtaining unit 24 AV encoder 26 PES
pacRedi Z6r is27 TSopeldkst ishewing24 e€lip creation process.

Fig. 34 is a flowchart showing an EP map generation
process for a BS audio ES and an HQ audio ES.

Fig. 35 is a block diagram showing an example structure
-of a playback apparatus according to the present invention.

Fig. 36 is a block diagram showing an example structure
of an AV decoder shown in Fig. 35.

Fig. 37 is a block diagram showing another example
structure of the AV decoder shown in Fig. 35.

Fig. 38 is a flowchart showing a random access playback
process for a BS audio ES.

Fig. 39 is a flowchart'showing a random access playback
process for an HQ audio ES.
Reference Numerals
[0032]

1 recording apparatus

21 controller

22 operation input unit

23 data obtaining unit

24 AV encoder

26 PES packetizer

27 TS packetizer




28 recording controller 171 BS audio ES 172 BS audi o
PES 173 BS audio TS 181 HQ audio ES 182 HQ audi o
PES 183 HQ audio TS 190 TS 201 BS audi o PES packet
- 211 HQ-audi o PES packet 231 BS audio TS packet 232
HQ audi o TS packet 261 BS audio TS packet 271 HQ
audi o TS packet 341 pl ayback apparatus 351
controller 352 operation input unit 354 playback
controller 356 AV decoder Best Mde for Carrying Qut
the I nvention [0033] An-epbodi nent of the present
invention will be described hereinbelowwth
reference to the drawings. [0034] Fig. 1 is a block

. diqg;ankgggyﬁfgbzggg@g@qggg structure - 25
| 171 BS audio ES
172 BS audio PES
173 BS audio TS
181 HQ audio ES
182 HQ audio PES
183 HQ audio TS
190 T8
201 BS audio PES packet
211 HQ audio PLES packet
231 BS audio TS packet
232 HQ audio TS packet
261 BS audio TS packet
271 HQ audio TS packet
341 playback apparatus
351 controller
352 operation input unit
354 playback controller
356 AV decoder
‘Best Mode for Carrying out the Invention
[0033]
An embodiment of the present invention will be
described hereinbelow with reference to the drawings.
[0034]

- Fig. 1 is a block diagram showing an example structure




of a recording apparatus 1 according to the present

i nvention. [0035] The recording apparatus 1 includes
an optical disc 11, a controller 21, an operation
input unit 23, an AV (Audio Visual) encoder 24, a
buffer 25, a PES (Packetized Elenentary Stream
packetizer 26, a TS (Transport Strean) packetizer 27,
a recording controller 28, a drive 29, and a
renovabl e medi um 30. [0036] The controller 21
executes a control program{repared in advance to
control the overall operation of the recording
apparatus 1. For exanple, the controller 21 controls a

d V (Audi t d EP
AP STHTAR FESAELLH bed oA HSPH: 15 DR e e | ke

1n$§ﬁ éHIOMAng a pl ayback apparatus described bel ow (a
ajback apparatus 341 shown in Fig. 35) to perform
[ooagﬂon1access to the optical disc 11 onto the optica
disc 11, which is a recording nedium | oaded therein.
[ 00B?] reThedoperagtgaontiunplt inelddd? dmoelpitdesli apst 11,
devices, such as buttons, keys, a touch panel, a jog
a epniiroldid als MBUSeRe Fafd oR ABEBEVERit 0235 ereRYi Hiudio

i nfrared sign tran n1tt d from a predetermn ned
ViFitot $766 gér e&p@Sat?oﬁE$nbéhcﬁﬁﬁﬁ?eQZ obt ai ns

Eléﬁb&ﬂ%?&aﬁkgﬁahppHécﬁJéﬁEé% %@, a TS (Transport Stream)

packetizer 27, a recording controller 28, a drive 29, and a
removable medium 30.
[0036]

The controller 21 executes a control program prepared
in advance to control the overall operation of the recorxrding
apparatus 1. For example, the controller 21 controls a
pfocess of recording AV (Audio Visual) streams and EP map
{which is described in detail below) or the like for
-allowing a playback apparatus described below {a playback
apparatus 341 shown in Fig. 35) to perform random access to

-the optical disc 11 onto the optical disc 11, which is a
. recording medium loaded therein.
[0037]

The operation input unit 22 includes input.devices,
‘such as buttens, keys, a touch panel, a jog dial, and a
“mouse, and a receiver for receiving an infrared signal
transmitted from a predetermined remote commander. The

© operation input unit 22 obtains an operation input from a




user, and supplies it to the controller 21. [0038]
The data obtaining unit 23 obtains AV data, i.e.,
video data and audio data, fromthe outside, and
supplies it to the AV encoder 24. The AV encoder 24
encodes the supplied video data and audi o data using
predeterm ned encodi ng nethods, respectively, and
supplies the resulting video ESs (el.enmentary streans)
and audio ESs to the buffer 25. [0039] As shown in
Fig. 2, for exanple, the-AYgencoder 24 includes a
first audi o encoder 24-1, a second audi o encoder
24-2, and a video encoder 24-3. The first audio
0 = il d ggggp sing a first
usgﬁgog;ﬁﬁggén%%%o%?%t gg %ﬁ%i 0 sOldlgeInrg 2(l2:|)-ljt puts the audio
{0BS8] The second audi o encoder 24-2 encodes the audio
data using a second encoding nethod into audi o ESs,
andTheitqritss oblteiabiidg onESs.23The tuideoavensoderi .24- 3video
encodes the video data using an encoding technique.,
daggc RndsawbEG davsyvi dgori EhereutBdstst aGdogpppRies jift do
vi deo ESs, and outputs_the video ESs. Therefore, the
th&vggn%‘a%fﬁe-”z%% 'ncltrﬁﬁeév AU ¥ BN o EnSoder ngh ¢ vipplied
dLET t I.n thods. [00 The .first..
Vlg%%og%ﬁgéﬁgf%%l Psggggaﬁgl%g rﬁﬁﬁ%aaim%ggﬁo%ncg%ﬁng
me@R688] Nge A vie vt NEnd 0L up S Ndds Qﬁ@bkg§ulting video ggs

gener al - purpose audi o decoders to decode the encod
(cdadentd{ay fdeedusenghl au@io ESs to the buffer 25.
[0039]

. As shown in Fig. 2, for ekample, the AV encoder 24
‘includes.a first audioc encoder 24-1, a second audio encoder
24-2, and a video encoder 24-3. The first audio encoder 24~.
1 encodes the audio ‘data using a first encoding method into
audio ESs, and outputs the audioc ESs. The second audio
encoder 24-2 encodes the audio data using a second encoding
method into audio ESs, and outputs the audio ESs. The video -
encoder 24-3 encodes the video data using an encoding
technique, such as MPEG (Moving Picture Expert Group) 2,
into video ESs, and .outputs the video ESs. -Therefore, the
AV encoder 24 includes audio encoders using two different
encoding methods.

[0040]
The first encoding method is an audio encoding method
for encoding audio in the form that enables general-purpose

audio decoders to decode the encoded audio (a fizxed-length




encodi ng nethod). The second encodi ng nethod is an
audi o encodi ng nethod for encoding audio in the form
t hat enables only high-perfornmance audi o decoders to
decode the encoded audio (a variable-Ilength encoding
nmet hod). Specifically, the second encoding nethod is
a VBR (variable bit rate) audio encoding nethod and
is an audi o encoding nmethod using a FIFO (first-in
first-out) buffer for reducing the peak rate of VBR
traffic during decoding..-.That_is, the second encoding
nmet hod is a variabl e-length encodi ng nethod, and a
FIFO buffer is needed fro a decoder to decode the
[ ae d met hod... The
e RS SRR Rt P PP B R8s

en¥30i 3P| R0y EACOI MY diiivAlhabhe. sJhe t%lattp%atanés
rate of the audio ES data encoded using fixed-Ilength

onépcoiigingpddtienbnrst aenoodidtpderdt Rodjecade tdhe ehhbded
hand, is fixed. [0041) 1In the follow ng description,

augigt f@a‘fﬁ@fabd@dﬂén@tlgm@dl@mcméétm@y t peddifdicadlidi o
encoder 141 using the first _encoding nethod is

the PP angosdny m%@%&% aE§BFbé§P€la]%]tﬁjlthelréﬁ§ht ary
aué%gegﬁgodl %n%.%h§&r OffPUdl nal encgg%g uglng

e secon encoder usli n

a ?ﬂﬁ@dlfﬁkéﬂﬂiﬁoglk§tléﬁéywﬁ%¢fEQ @éraPe ﬁggﬁﬁJQhQ Eé%k

(high- quality audio elementary stream

ratel bOWBR) trd€3eei Phtiany rBIiaydi oTES: a:mﬂ, &heHQeaaﬁlao
ES are generally referred to as an "audi o ES" unl ess
encpdinnaethod he @8variable-length encoding method, and a

FIFO buffer is needed fro a decoder to decode the audio ES
data encoded using this encoding method. The output bit
rate of the audio ES data encoded using variable-length
encoding is variable. The output bit rate of the audio ES
data encoded using fixed-length encoding {(the first encoding
- method), on the other hand, is fixed.

[0041]

In the following description, a stream of audio signals
encoded by the first aﬁdio encoder 141 using the first
encoding method is referred to as a "BS audio ES (basic
audio elementary stream)", and a stream of audio signals
encoded by the second audio encoder 142 using the second
‘encoding method is referred to as an "HQ audio ES (high-
quality audio elementary stream)". 1In the following
description, a BS audio ES and an HQ audio ES are generally

referred to as an "audio ES"™ unless they‘need to be




di stingui shed fromeach other. (0042] Thus, the BS
audi o ESs encoded by the first audio encoder 24-1,
the HQ audi o ESs encoded by the second audi o encoder
24-2, and the video ESs encoded by the video encoder
24-3 are output fromthe AV encoder 24, and are
supplied to the buffer 25. [0043] Referring back to
Fig. 1, the buffer 25 tenporarily buffers the encoded
data (the BS audio ESs, the HQ audio ESs, and the
video ESs), and supplies-the data to the PES

packeti zer 26. The PES packetizer 26 extracts BS audio
ES data, HQ audio ES data, and video ES data at a

dibtDh g NasedoAnehhg GeALrol of the controller 21, and
packeti zes the extracted ES data into PES packets

[oanpler the control of the controller 21. The PES
packetizer 26 stores a PTS ‘(presentatjon tine stanp),
whiTtasi,s thapp$ | @i io difit kevcodedt bpl tles 2ilnst muedeh of
the PES packets of the PES data. That is, each of the

enppde &t s tHEt Pt 2Fibon B Pesdegabkethe eve i taglio

<ets _cqrresponding, to the BS audio ES data,

en e P o B LS T T ELD i 6 LG e Reb P Sk dTigio8s eeoder

2408t 8o ARG LLRE£PES Q@gkﬁ@giﬁgrr spgndj the vi.deo
ES dgia) Pncludes a PTS. edszsegécéggi%éﬁ %ﬁ%ﬁileg to

thsupptfeas 2a .PES packet stream (which is a PES packet

streamfornmed of a plurality of PES packets) to the
(008 packeti zer 27. - 29 -

Referring back te Fig. 1, the buffer 25 temporarily
buffers the encoded data ({the BS audié ESs, the HQ audio ESs,
.and the video ESs}, and supplies the data to the PES -
packetizer 26. The PES packetizer 26 extracts BS audio ES
data, HQ audio ES data, and video ES data at a timing based
‘on the control of the controller 21, and packetizes the
- extracted ‘ES data into PES packets under the control of the
controller 21. 'The PES packetizer 26 stores a PTS
. (presentation time stamp), which is supplied from the
" controller 21, in each of the PES packets of the PES data.
That is, each of the PES packets output from the PES
packetizer 26 (the PES packets corresponding to the BS audio
ES data, the PES packets corresponding to the HQ audio ES
data, and the PES packets corresponding to the video ES
data) includes a PTS. The PES packetizer 26 supplies a PES
packet stream (which is a PES packet stream formed of a

plurality of PES packets) to the TS packetizer 27.




[0044] The TS packetizer 27 packetizes the PES packet
stream supplied fromthe PES packetizer 26 into TS
packets (transport stream packets) under the contro
of the controller 21. Specifically, the TS packetizer
27 packetizes the BS audio PES data, HQ audi o PES
data, and video PES data supplied fromthe PES
packetizer 26 into TS packets. The TS packets of the
BS audi o ES data, the TS packets of the HQ audi o ES,
and the TS packets of the ¥¢deo ES are multipl exed
under the control of the controller 21. Constraints
on the nultiplexing and the PES packeti zati on

rofgsf ormed by the PES packetizer 26 are described
bel ow. The TS packetizer 27 supplies the nultipl exed
MPEGZ- TS backB€izd QU ¢ak@e€ bt s Ot £IPELS pakR¥t dSEeam
downstreamto the TS packetizer 27. [0045] The TS

supptieat ifzom 2he RAS NP pSrdtorasm@ 6T Snpacketpardteiten
(generating TS packets), adds a transport priority

(CFERPISr Stirgémt PRYFAES BIngedi ShpESCEF@l tHe audi o

PES dat a, d PLD f [ tLfyi . audi t
cof e medder SP98 Eiidsr) “BF BEcROrTHE T packet .
paa-]b@t iF%IeQ %thgr %g EHdLEePEES da%%?dﬁé %&df@%so fdattg? gnd
plurality of TS packets formng the generated B

videlslimesTazad shppl P D Sl @lel PEbhgadiRtioaden sofintsath
of the plurality of TS packets form ng the generated

padi@taauditbeTBsapackdies semeheaBd theid redispatal, pheoTsty
paéﬁéﬁ% stghe HQ audio ES, and the TS packets of the video
ES are multiplexed under the control of the controller 21.
. Constraints on the multiplexing and the PES packetization
performed by the PES packetizer 26 are described below. The
TS packetizer 27 supplies the multiplexed MPEG2-TS to the
‘recording controller 28 provided downstream to the TS
packetizer 27.

[0045]

‘The TS packetizer 27, when performing TS packetization

{(generating TS packets), adds a transport priority flag for

identifying BS audio PES data and HQ audio PES data, and a

PID for identifying an audio stream to the header (TS

" header) of each of the TS packets. The PID stored in the TS

header of each of the plurality of TS packets forming the
generated BS audio TS and the PID stored in the TS header of
‘'each of the plurality of TS packets forming the generated HQ

audio TS are the same, and the transport priority flag




stored in the TS header of each of the plurality of TS
packets form ng the generated BS audio TS and the
transport _priority flag stored in the TS header of
each of the plurality of TS packets form ng the
generated HQ audio TS differ. [0046] 1In a specific
exanpl e, the TS packetizer 27 adds "PlID=aO' and "t p=l
(transport _priority=l)" to the TS header of each of a
plurality of BS audio TS packets formng a BS audio
TS, and adds "PID = aO' andp"tp=0
(transport _priority=0)" to the header of each of a
plurality of BS audio TS packets form ng an HQ audi o
[ r rden | e r e
S ed RPED. o) SRl Fod FFom ths PASBALEEri 277 or
pathetgonbFiderndl genkpardesOptiGd) T §8qldndinder the
control of the controller 21. [0048] For exanple, the
trepepatt grriomuty dhby 22oreteinvaheals hapaér off @ach of
pl ayback section specified in an AV streamfrom the
thgspiuraght s @pMteparketd Ftrniquntthsl bepepdtedH audio
Tscanggoller 21 creates a database (clip) of the AV
stteal - a database of a group (playlist) of playback
[Ogggjions (playitens) of the AV stream and managenent
information (info.dvr) of the recordings on the
optircdl s@eserid. exMld,CahioRsdatapase, d Nfar pahison
i ncluding such information 31 -
"PID=al0" and "tp=1 (transport priority=1}" to the TS header

of each of a plurality of BS audio TS packets forming a BS

audio TS, and adds "PID = a0" and "tp=0

(transport priority=0)" to the header of each of a plurality

of BS audio TS packets forming an HQ audio TS.

'[0047}

The recording controller 28 records the data (MPEG2-TS) -

- supplied from the TS packetizer 27 or the controller 21 onto

the‘optical disc 11 under the control of the controller 21.
[0048]
For example, the operation input unit 22 receives an -

input of a playback section specified in an AV stream from

- the user, and supplies it to the controller 21. The

controller 21 creates a database (clip) of the AV stream, a
database of a group (playlist) of playback sections
{playitems) of the AV stream, and management information
(info.dvr) of the recordings on the optical disc 11.

Application database .information including such information




is input to the recording. controller 28 in a simlar
manner to the AV stream The recording controller 28
records database files onto the optical disc 11
according to control signals output fromthe
controller 21. [0049] Wen the user inputs
information instructing random access playback to the
operation input unit 22, the controller 21 determ nes
a read position at which the AV streamis read from
the optical disc 11 based gm the contents of the
dat abase (clip) of the AV stream and instructs the
recording controller 28 to read the AV stream For
1seﬁﬁﬁﬁketovfﬁg1f%c%&@ihbsEo§€£5¥ié¥j2%ylhh§ gfﬁqléf;man er
pl ayed back starting froma position correspondi ﬁ
toatRpervfsetban.i W&hetBec§ﬁ@iﬁéﬂédﬂtﬁ%llbﬂsﬁéUﬁéébﬂ&HE
recording controller 28 to read the data
da@ébaespﬁlbhmgmtt@ the spetcdi ethidd ma. ackE6P50]g The ddmitrel
29 i.s further connected to the controller 21, as
sifRade CUERIE (Hem sRBvasRErekdi A0 i s | oaded in the
{094b¥e 29 that is forned of a magnetic disc (including
| exi bl e disc), an optical disc (including a CD ROM
c I
a0 her oA sy dh AR bn A gpagon
acteadenml)ackMeBi tﬁkskﬁ&ra’@forﬁ i ?ﬁm GRYduSS orcENDI Y.
[0051] It goes without saying that the recording
comedplilrw?132etermines a read position at which the AV

stream is read from the optical disc 11 based on the

contents of the database (clip) of the AV stream, and

- - dnstructs the recording controller 28 to read the AV stream.

- For example, when a playlist selected by the user is played
back starting from a position corresponding to a specified -
- time, the controller 21 instructs the recording controller
28 to read the data corresponding to the specified time.
{0050]

The drive 29lis further connected to the controller 21,
- -as needed, and the removable medium 30 is loaded in the
- drive 29 that is formed of a magnetic disc (including a
flexible disc), an optical disc (including a CD-ROM (Compact
' Disk-Read Only Memory) and a DVD, a magneto-optical disc
- {including a MD (registered trademark) (Mini-Disk)), or a
semiconductor memory.
f0051]

It goes without saying that the recording medium on




whi ch the content is recorded nmay be any other nmedi um
than the optical disc 11, such as a magnetic disc or
a seniconductor nenory. [0052] An arrangenent for
provi ding random access to a browsable slide show
when TSs of audi o streans encoded using two different
encoding nethods (the first encoding nethod and the
second encodi ng nethod) are recorded on the optica
disc 11 will be described hereinafter. [0053] Fig. 3
illustrates an exanpl e of- ghe-application format on
the optical disc..11 |oaded in the recordi ng appar at us
1 shown in Fig. 1 or a playback apparatus 341 shown

B Whllethrge éﬁute&e%r &QSQ#?@& %ﬁ’ag@%k Eﬁ% %Pe"dlu%akhgn -

format has two | ayers
tha ppaydastdisayan,asdch & ip rﬂa@ﬁ%ﬁ:lc-raﬁs@aéf a Of an AV
stream and a piece of clip information associ ated
semiichndiet AV msmoggm i S regarded as one object, which is

referred to as a "clip". In the foll ow ng description,
[OQEZJAV streanris also referred to as an "AV stream
file

An arra Bgegg o% fornatl nis also referred
t o ‘85 A TPEPFBe v& ipg) gan ‘f‘i‘.)(?f%‘]essoﬁé AV
br§%§§ﬁﬁgféﬂf%esgﬂgﬁswgéﬁzﬁéényf ng?Q s£&é%ms encoded using

two different encoding methods (the first encoding method

and the second encoding method) are recorded on the optical

- disc 11 will be described hereinafter.

[0053]

Fig. 3 illustrates an example of the application format
on the optical disc..1ll loaded in the recording apparatus 1
shown in Fig. 1 or a playback apparatus 341 shown in Fig. 35,
described below.
{00541

The-application format has two layers for managing AV

© streams, i.e., a playlist layer and a clip layer. The pair

of an AV stream and a piece of clip information associated
with the AV stream is regarded as one object, which is

referred -to as a "clip". In the following descriptioh, an

“ AV stream is also referred to as an "AV stream file". A

‘piece of clip information is also referred to as a "clip

information file".
[0055]

One AV stream file stores data configured in a




structure in which MPEG (Mwving Picture Expert G oup)
2 transport streans are defined by the application
format: Cenerally, files used in conputers are
handl ed as byte strings. On the other hand, content
of AV streamfiles is expanded onto a tine axis, and
access points in clips are mainly specified by’
playlists by using tinme stanps. That is, the playlist
and clip layers are layers for managi ng AV streans.
[0056] In a case where acggss points in clips are
indicated by playlists by using tinme stanps, a clip
information file (e.g., EP nap) is used for searching

stEQEt@ggrﬁ%%H1®hogﬁggbl ?ﬂovﬁtx %e%ggeﬂg &8 /éV.

streamfile ist e starte

trahappst $O0RHs aAepliaylihsd kb§$ ﬁ&@ﬂp@@&h@ﬂo@ffﬂlﬁ)ﬁbac‘(
sections of an AV stream One pl ayback section in an

Gep¥ratleanfilescalskddia cphayidemam@ntiabbidepl &yidyam i s
represented by a pair of an |INpoint (playback start
Stﬁbil%%) dtftl EF oGepohamd( pFenfisadk ofeﬁa pbiean fgfleshés

ex an i ck .sectign on the ti axi s. shown in Fig.
YO & e Bk o %5%%8. POIBES P i peare
ma%ﬁﬂ?s%gﬁél %dghgﬁglggfa££%3ﬁ¥pég g%yﬁf@&%%%ggﬁtlf%h?ﬁ1ls’
théiﬁﬁﬁyiiﬁﬁ a%ﬂdc@ﬂp layers are layers for managing AV
streams.

[0056]

In a case where access points in clips are indicated by
playlists by using time stamps, a clip information file
(e.g., EP map) is used for searching for address.-information
at which decoding -in an AV stream file is to be started on .
the basis of the time stamps.

[0057]

A playlist is a collection of playback sections of an
AV stream. One playback section in an AV stream is called a
playitem, and the playitem is represented by a pair of an
IN-point (playback start point) and an OUT-point (playback
end point) of the playback section on the time axis. As-
shown in Fig. 3, a playlist has one or a plurality of.
playiteﬁs.

[0058]
In Fig. 3, the first playiist from the left has two

playitems, and the two playitems point to the first half and




the second half of the AV streamcontained in the left
clip. The second playlist fromthe |left has one
playitem and the playitempoints to the entirety of
the AV streamcontained in the right clip. The third
playlist fromthe left has two playitens, and the two
playitens point to a portion of the AV stream
contained in the left clip and a portion of the AV
stream contained in the right clip. [0059] For
exanpl e, when the user spegifies the left playitem
included in the first playlist fromthe |eft as
i nformati on concerning the current playback position
y i v r N 0N :

e R e s

Thé| $¢conthilByllSspPOr A6 1R tt Res SPeGIfdadeRl, a¥héehhe
is played back. Playlists are therefore "used as

rlayaydragoimisagenene ¢mfioratat iodnther Aartagiamg cbheained

. playback of AV streamfiles. [0060] The disc

innERg gatdhén cpiBgr afthashird whewildat ofrom diver dRELnas hiewo

| ayback d | ayl i st d.th i nt ti
AR Sl s g te ineracive)
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screen for allow ng the User to give instiuctrons To

stP&dd MoRtuaheQUEn EHPasi Pt Rhiggback operations. The
di sc navigation program is described in a progranm ng

{0¢@higuage, such as Java (registered trademark), and is
prepared on a recording 35 -

For example, when the user specifies the left playitem
included in the first playlist from tﬁe left as infdrmation
concerning the current playback position by using a disc
navigation program shown in Fig. 3, the first half of the AV
stream included in the left ciip, which is pointed to by the -
specified playitem, is played back. Playlists are therefore
- used as playback management information for managing the
playback of AV stream files.

[0060]

The disé navigation program has a function of
controlling the playback order of playlists and the
interactive playback of the playlists. The disc navigation
program also has a function of displaying a menu screen for
allowing the user to give instructions to perform various
‘types of playbaék operétions. The disc navigation program

is described in a programming language, such as Java

(registered trademark), and is prepared on a recording




medi um [0061] In this enbodi nent, a playback path
defined by an array of one or nore playitens
(sequential playitens) in a playlist is referred to
as a "main path", and a playback path defined by
array of one or nore sub paths (sequential or
non-sequential subplayitens) in parallel wth the main
path in a playlist is referred to as a "sub path".
Thus, the application format on the recordi ng medi um
| oaded in the recording-apparatus 1 or a playback
apparatus (the playback apparatus 341 described bel ow
with reference to Fig. 35) has a sub path, which is

neRi@yed back in association with (or in
synchroni zation with) a main path, in a playlist.

(0p@962] A clip information file (clip information
shown in Fig. 3) will be described. The recording
appar ahis &mhodibmehing a tpd aybecpkr psentdefiradi mgntn array
recodes one clip AV streamand a clip information

off ppe HrifESpFAdYA§erd {PrRAudritdaAvrsayehems bnto & he

jcal, disg 11 te files. The cli
3 RR} b e G FPEFEanGS. EPI ((GHAPRERER] ot FEC pbihayback

pamf@@fdeido% aépggqﬁk PORL K, h%%gﬁ}sgbcgénaﬁgsﬁsa%@ggual

|npu In a.c nformtion . .
or%ﬂ%@ﬂ&%iﬁﬂ”ﬁuﬁﬁﬁ?@ﬁt&ﬁs Ja%%aramai Swith WHPRadhe
or a

assigned, to searc ata address at which

patieadi ng pAkyd@st is referred to as a "sub path"™. Thus,
the épplication format on the recording medium loaded in the
recording apparatus 1 or a playback apparatus (the playback
apparatus 341 described below with reference to Fig. 35) has
a .sub path, -which is played back in association with (or in
synchronization with) a main path, in a playlist.
[0062]

A clip information file ({(clip information shown in Fig.
3) will be described. 'Thé recording apparatus 1 according
to the present embodiment recodes one clip AV stream and a
clip information file corresponding to the clip AV stream
onto the optical disc 11 as separate files. The clip
information file has CPI (Characteristic Point Information)
and ClipMark.
[0063]

CPI is data included in a clip information file, and is
used, mainly when time stamps of access points to clips are

assigned, to search for a data address at which reading of




- extracted from elementary streams and transport streams.

‘presentation time stamp (PTS) and a data address, in the AV

.case. Second, the EP map is used for fast forward playback

data is to be started in a clip AV streamfile. In
this enbodinent, CPlI as a kind of EP map is used.
[0064] Fig. 4 illustrates the relationship between EP
map and a clip AV stream [0065] EP map is a list of
entry point (EP) data and is extracted from
el ementary streans and transport streans. The EP map
has address information for searching for the
position of an entry point at which decoding is to be
started in an AV stream -Azpgi ece of EP data has a pair
of a presentation tinme stanp (PTS)and a data address,
in the AV stream of the access unit corresponding to
ePT 0} he E sty [ il f t
datp?%r E)'gsgg.}L%i %r,tei-&t e?mi g used Zﬁ)%:cg%ra%ﬁf%gf hgan\;\ms
endbieasht prethedat aiaddeesse Glap tihe waegess unit
pointed to by the presentation tine stanp in the
[0pkdyl i st. Random access playback is included in this
case. Second, the EP map is used for fast forward
pl fAacld idlupiseteeidis agdleaybaskip| hetwvags &Pwmepeand

~_the recordin apparatus 1 records an AV stream (the
= bioeekl 4y

in Fig. 33, described below) or the
[od¥Biax of the AV streamcan be analyzed (the process
shown in Fig. 32, described below), EP map is

gensy ald iand nesersed anto e idiserr) (@08 lany 34

The EP map has address information for searching for the
position of an entry point at which decoding is to be

started in an AV stream. A piece of EP data has a pair of a

stream, of the access unit corresponding to the PTS.
[0066]

The EP map is used mainly for two purposes. First, it
is used to search in the AV stream for the data address of

the access unit pointed to by the presentation time stamp in

the playlist. Random access playback is included in this

or fast reverse playback. In a case where the recording
apparatus 1 records an AV stream (the pProcess shown in Fig.
33, described below) or the syntax of the AV stream can be
analyzed (the process shown in Fig. 32, described below),
EP map is generated and recorded onto a disc. |

{00e7]




As illustrated in Fig. 4, when an access point in a
clip is specified by using a presentation tine stanp
(PTS), EP map is used to search for address
informati on at which decoding of the streamis to be
started in the clip AV streamfile. EP map is
therefore a table including addresses correspondi ng
to the INpoints and the OQUT-points on the tine axis
represented by a playlist, as described above, and is
used to convert presentatign tine stanps (PTSs) of a
playlist or the like into the correspondi ng
addresses. That is; EP map is a table in which

pr esent ( ) SSOCIat d.with
sod%%gjggkgg?t%%ggér %FPE aa§?§ ﬁvg reaﬁP&?g e

clipr anspesdi Stie ay) upacdked M&%&%twn Bidd ANShY Yprs
stream . [0068] 5Q/\l/tﬁ@‘%(he use of EP map, approprﬁate)'
EPdatp is swlddbedeancld feadddremsaiakspndM &t eamhiThe
EP map is al so used for random access. For exanpl e,
deﬁﬁ@hn%rﬁilﬁﬁ§rSéﬁ@ﬁ@t%% theée sperasdoin i tputclipi BV22 to

eC| cess in a cli by using a tine
st 3Raf isrs) LB RaD bt kit or brafd VAR RER o
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all
he streamis to [Tp
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performrandom access accordlng 0 the address
‘abowé oravat iienusthet® @BrdMO priypRaOfoER IMRP sthmBs, EP

map for video and EP map for audio. [0069] - 38
(PTSs) of a playlist or the like into the corresponding
‘addresses. That is, EP_map is a table in which presentation
~ time stamps (PTSs) are associated with source packet numbers
in a clip AV stream (TS -(transport stream) packet numbers in
a transport stream).

[0068]

- With the use of EP map, appropriate data is selected
and read from a clip AV stream. The EP map is also used for
random ‘access. For example, when the user operates the
operation-input unit 22 to specify an access point in a clip
by using a time stamp (PTS), the controller 21 refers to the
EP_map to obtain address information at which decoding of
the stream is to be started in the clip AV stream file, and
controls the recording controller 28 to perform random
access according to the address information. There are two
types - of EP_map,‘i:e., EP_map for.video and EP _map for audio.

{0069]




Fig. 5is a diagramshowi ng .a structure of EP map for
audi o. Specifically, the part A of Fig. 5 is a diagram
showi ng the positions of presentation tine stanps
(PTSS) in aclip AV stream the part B of Fig. 5is a
di agram showing a portion of the clip AV stream shown
in the part Aof Fig. 5 in an enlarged fashion; and
the part Cof Fig. 5is a diagramshow ng a data
structure of EP map for audio. [0070] As shown in the
part C of Fig. 5, EP map-fes audio is a table

i ncl udi ng presentation tine stanps (PTSS) (PTS EP
start) of the clip AV stream and information (SPNEP
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As shown in the part C of Fig. 5, EP map for audio is a
table including presentation time stamps (PTSs)
(PTS_EP_start) of the clip AV stream and information

.-(SPN_EP_start) indicating the corresponding source packet
numbers {numbers of TS packets) associated with the PTSs.
[0071]

Addresses are represented using source packet numbers
(SPNs). The. source packef numbers (SPNs) are serial numbers
assigned to all source packets in a clip AV stream. In a
clip AV stream, the first source packet is assigned source

- packet number SPN=0 (zero), the second source packet is
assigned source packet number SPN=1, and the subsequent

- packets are assigned source packet numbers SPN, incrementing
by one. Thus, the EP map for audio has the source packet
.numbers (SPNs) as SPN_EP start.

[0072]

A clip information file will be described. Fig. 6 is a




di agram showi ng the syntax of a clip information file.
[0073] As shown in Fig. 6, a zzzzz.clpi file (clip
information file) has five objects. They are Ciplnfo
O Sequencel nfoO, Program nfoOQ, CPIO and dipMar kO
An AV stream (clip AV stream) and a clip information
file corresponding to the AV stream are assigned the
same nunber string, i.e., "zzzzz". [0074] The syntax
of the zzzzz.clip file (clip information file) shown
in Fig. 6 wll be describedg +ype indicator indicates
the type of the file, and version nunber i ndicates

the version of the file. Sequencelnfo start address

dia@getamatBRSwih® SHAlnaddr 88, Qﬂ‘li%e%%%ﬁé’a G4 #units
- of relative byte nunbers fromthe start byte of the
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The syntax of the zzzzz.clip file (clip information
file) shown in Fig. 6 will be described. type indicator
‘indicates the type of the file, and version number indicates
the version of the file. SequenceInfo_start_address
indicates the start address of SequenceInfo() in units of
‘relative byte numbers from the start byte of the zzzzz.clpi
file of Sequencelnfo. The relative byte numbers are counted
from zero. ProgramInfo_start address indicates the start
address of ProgramInfo() in units of relative byte numbers
from the start byte of the zzzzz.clpi file of ProgramInfo.
The relative byte numbexrs are counted from zero.

{0075}

CPI_Start_address indicates the start address of CPI()
in units of relative byte numbers from the start byte of the
zzzzz.clpi file. ClipMark Start address indicates the start
address of ClipMark() in units of relative byte numbers from

the start byte of the zzzzz.clpi file. The relative byte




nunbers are counted from zero. paddi ng_word (paddi ng

words) is inserted according to the syntax of the

zzzzz.clpi file. Each of Ni, N2, N3, N4, and N5

shoul d be zero or a positive integer. Each of the

paddi ng words may have an arbitrary value. [0076]

The CPI (characteristic point information) in the
syntax of the zzzzz.clip shown in Fig. 6 will be
.described wth reference to Fig. 7. CPl is used to

associate tinme informat+ompish an AV streamw th an

address in the file.- Wien CPl _type in CPIOis EP map

type, as shown in Fig. 7, the CPIO includes EP nap.
nuthBEr $ YA RntCBl slsndass i b OV g t LN
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the entries of a playback path (main path) generated
Eagy ehdilpl At & alél, aan Ny ol lgabh ¢sub gatah)positive
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78] The structure of the main path and the sub

o®pdh W ll be described with reference to Fig. 8.
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The CPI (characteristic point information) in the

syntax of the zzzzz.clip shown in Fig. 6 will be described
with - reference to Fig. 7. CPI is used to associate time

information in an AV stream with an address in the file.

When CPI_type in CPI(} is EP map type, as shown in Fig. 7,

the CPI(} includes EP map. The syntax of CPI is described

- below with reference to Fig. 12.

[0077]
In Fig. 7, a playlist includes one playitem and one

subplayitem. Thus, the playlist has the entries of a

- playback path (main path) generated by the playitem and a

playback path (sub path) generated by the subplayitem. A

playlist has one main path and one or more sub paths, and

one sub path is generated by array of one or more

subplayitems.
[0078]

The structure of the main path and the sub path will be
described with reference to Fig. 8.

[6079]




In Fig. 8, the main path indicates audio playback
paths to be played back at different timngs by using
the sub paths. A main AV streamfile referred to by a
playitemin the main path corresponds to, for
exanple, the clip AV streamfile referred to by the
playitemillustrated in Fig. 7 described above (the
main AV streamfile is omtted in Fig. 8). [0080]
For exanple, this structure is used when the main path
points to a slide show of 4titl inmages and the audio
path of the sub path points to background nusic (BGY
for the main path, that is,.when a browsable slide
show i 8 pl ayednbagkin ﬂétﬂnﬂﬂaicﬁ@égsaudio'ﬁidﬁ%%@kf Lths
pl ayback of the slide show w thout interrupting B
tonkenpaays@rbaakstatudti §farghayibacigs agpasahdg ScHplsayer)
to update slides in the slide show. [0081] In
Paghsws abl 25l iAde sélens, £51¢ | tefarugds tar by ph ayled iaok in
hin r edet erm ned ordgr, and_t he pl ayback duration of
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Therefore, the slides are not played back at

. 8)predetermned tine on the tine axis. In browsable
slide shows, further, audio to be played back at the
(088 tinme as the playback of still inmages is referred

to 42
For example, this structure is used when the main path

points to a slide show of still images and the audio path of
the sub path points to background music (BGM) for the main
path, that is, when a browsable slide show is played back. -
In other words, it is used for playback of the slide show
without interrupting BGM when a user instructs a playback
apparatus (player} to update slides in the slide show.

- [0081]

In browsable slide shows, still images are played back
in predetermined order, and the playback duration of each
slide is limited or unlimited. If a slide whose playback
duration is unlimited is containéd, a next slide is not
- played back until the user instructs the playback apparatus
to proceed to the next slide. Therefore, the slides are not
played back at predetermined time on the time axis. 1In
browsable slide shows, further, audio to be played back at

the same time as the playback of still images is referred to




by the audio path of the sub path, and the playback of

audio is not synchronous with the playback of the

still images. Therefore, the audio and the stil

i mages are played back asynchronously. [0082] 1In

Fig. 8, the playlist has one main path generated by

an array of three playitens, and one sub path. The

playitens formng the nain path are assigned ID

(identification) in order fromthe top. That is, the

main path has the playitegs with Playltem i d=0,

Playltemid=l, and Playltemid=2. [0083] The sub

pat h includes SubPlayltem IN tine and SubPlayltem OQUT

b - ignati t P back secti o f__the sub,
oy SR R B 2% U ST BB Bla sk ¥ S
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the. AV streamreferred to by the main path and the
asgpalyperdeslivri ng of audio, and there is no need to
[Oﬁﬁggify atine on the time axis of the main path at

h the playback of the sub path is to be started.

Ilﬂ#ﬁ . 8, therefore,. .the subplayitemdqges not
inc ugggéyﬁé %_ciiﬁ%ﬁﬁ§ BRa BndYia fi'gath geherated by

anS¥PEa Pl &nPES BfaPl @hd eng mr@é?hﬁ’ pQ Y iffor mation

i ndicating that the AV stream erred to by the main

plpattemndorhenguthe mdireaavrekeer gds fgned 1D
(identification) in order from the top. That is, the main
path has the playitems with PlayItem id=0, PlayItem id=1l,
and PlayItem id=2.

[0083]

The sub path includes SubPlayItem IN time and
'SubPlayItem;OUT_time for designating the playback section of
the sub path in a clip (auxiliary audio stream). In the
example shown in Fig. 8, the clip (auxiliary audio stream)

. is referred to by the subplayitem. There is no relationship
between the timing of (video data of) the AV stream referred
to by the main path and the playback timing of audio, and
there is no need to specify a time éh the time axis‘of the
‘main path at which the playback of the sub path is to be
started. 1In Fig. 8, therefore, the subplayitem does not
include sync_PlayItem id and sync_start_ PTS of PlayItem.
That is, only ihformation indicating that the AV stream

referred to by the main path and the audio stream referred




to by the sub path are played back together is stored
in the subplayitem [0084] It is described that "the
pl ayback timng of the data of the video stream
included in the AV stream and the playback timng of
the data of the audio streamreferred to by the sub
path differ". Mre specifically, the playback of the
video streamincluded in the AV stream and the

pl ayback of the video streamare matched in tine
(that is, the audio streaggis associated with the
video strean); however, detailed association is not
provided in which sound is played back during the

toplb y@ﬁgk_l_%tp?at@lr %% g?&%gdbic!@q:%getheg:hgsv' gored :Lndé: e

ean1 associ ati on. i s not pfovi
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illustrated with reference to Fig

thdestdédettreal0@B86)luddd in the AV stream and the playback
of the video stream are matched in time (that is, the audio
stream is associated with the video stream); however,
" detailed association is not provided in which sound is
played back during the playback of a predetermined. frame in
the video stream. That is, detailed association.is not
provided in which the playback of the video stream with and
the playback of the audio stream are matched in time and, in
addition, associated sound is played back during the
playback of a predetermined frame in the video stream. Such
detailed association is not provided although the playback
of the video stream and the playback of the audio stream are
matched in time, and the playback timings differ.
-[0085]

The data structure (syntax) for specifically
implementing the structure of the main path and sub path
illustrated with reference to Fig. 8 will be described.

[0086]




Fig. 9 illustrates the syntax of PlayList() . [0087]
l ength is an unsigned integer of 32 bits indicating
the nunber of bytes fromimediately after this
length field to the end of PlayList O that is, a
field indicating the nunber of bytes fromreserved for
future use to the last byte of the playlist. reserved
for future use of 16 bits is prepared after the
l ength field. nunber of Playltenms is a 16-bit field
i ndi cating the nunber of -pkayitens included in the
pl aylist. For exanple, in the exanple shown in Fig. 8,
the nunber of playitens is three. The val ues of |
Pl eny is [ j rder 1.Q 4,n which |
Pl g% .e3)1q§8%gg?§§$n&{§%g ngﬁgyg?sﬁg%&e&éml e, as
{oshown in Fig. 8, Playltemid=0, Playltem.id=1, and |
Playltemid=2 are assigned. [0088] nunber_ of SubPat hs |
i s kerkBhbiis Bhehdsigriicaitegethef Iurtiers dhdsubt pag hshe |
(the nunber of entries) included in the playlist. For
nupRahpPe PHGES Heomx AWptel atrdwn aifferi ghisg, latuth fimbdr to
of sub hs _i.s e. The val ues of SubPath id are
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nupf€: P AL £ BR! IR L co3uBRBLDC T 9500 on
Sugpat ?%ﬁil, ubﬁat%%?égaﬁ - a?@gé%??gﬁéglel%aﬁﬁe
by8UbSEqRNp 1Rk st . St Al LIl rhherRlaYd LI A7 86 bits is
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16~bit field indicating the number of playitems included in
the playlist. For example, in the example shown in Fig. 8,
the number of playitems is three. The values of Playltem id
~are assigned in order from 0 in which Playltem({) appears in
the playList. For example, as shown in Fig. 8,

PlayItem id=0, PlayItem id=1, and Playltem id=2 are assigned.
[0088]

- number of SubPaths is a 16-bit field indicating the

. number of sub paths (the number of entries) included in the

‘playlist. For example, in the exampie shown in Fig. 8, the
number of sub paths is one. The values of SubPath_id are
-assigned in order from 0 in which SubPath() appears in the

: playlist. For example, Subpath id=0, Subpath id=1,
Subpath_id=and 2 are assigned. In the subsequent "for"
statement, the playitems are referred to the number of times
~corresponding to the number of playitems, and the sub paths

are referred to the number of times corresponding to the




nunber of sub paths. [0089] Fig. 10 illustrates the
syntax of SubPath(). [0090] length is an unsigned
integer of 32 bits indicating the nunber of bytes
fromimediately after this length field to the end
of SubPathO, that is, a field indicating the nunber

of bytes fromreserved-for-future-use to the |last byte
of the playlist. reserved for future use of 16 bits
is prepared after the length field. SubPath type is
an 8-bit field indicatingsthe application type of the
sub path. SubPath type is used to indicate the type,
such as a sub path for audio, bitnap subtitle, or

nubBEE gﬁQ%h%é%iMImntexanple of SubPath_type is

escri h reference to Fig. 11.
joveserved-for-future-use of 15 bits is prepared after
t he SubPat htype field. is repeat SubPath is a 1-bit
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the playlist. reserved for future use of 16 bits is
prepared after the length field. SubPath type is an 8-bit
-field indicating the application type of the sub path.
‘SubPath type is used to indicate the type, such as a sub
path for audio, bitmap subtitle, or text subtitle. An
example of SubPath_tyée is described below with reference to
© Fig. 1l. reserved for future use of 15 bits is prepared
after the SubPath_type field. is repeat SubPath is a 1-bit
field indicating the method by which the sub path is played
back, more specifically, indicating whether the sub path is
played back repeatedly during the playback of the main path
or the sub path is played back only once. For example, this
field is used when the playback timings of the main AV
stream and the clip designated by the sub path differ (when
a browsable slide show is played back, such as when the main
path points to a slide show of still images and the audio

path of the sub path points to BGM (background music) for




the main path). reserved-for-future-use of 8 bits is
prepared after the is_repeat_SubPath field.
nunber of SubPl ayltens is an 8-bit field indicating
the nunber of subplayitens (the nunber of entries)
included in one sub path. For exanple, with respect
to nunber_of SubPl ayltens, the nunber of subplayitens
shown in Fig. 8 is one. In the subsequent "for"
statenment, the subplayitens are referred to the
nunber of tinmes correspendisng to the nunber of
subplayitens. [0091] Fig. 11 is a diagram show ng an
exanpl e of SubPath _type (the type of sub path). For
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subplayitems are referred to the number of times

corresponding to the number of subplayitems.

[0091]

Fig. .11 is a diagram showing an example of SubPath_type
(the type of sub path}. For example, the type of SubPath is
defined as shown in Fig. 11.

[0092]

In Pig. 11, SubPath_type=0 and SubPath type=l are
defined as "reserved". SubPath_type=2 is defined as an
"audio presentation path of the browsable slideshow". For
example, SubPath type=2 indicates that, in a playlist, an
‘audio presentation path referred to by the sub path and the
main path referred to by using playitems are asyﬁbhronous.
The type of the sub path shown in Fig. 8 is indicated by
SubPath_type=2.

[0093]
SubPath_type=3 is defined as an "interactive graphics

. presentation menu". For example, SubPath type=3 indicates




that, in a playlist, an interactive graphics nenu
referred to by the sub path and the main path
referred to by using playitens are asynchronous.
[0094] SubPath_type=4 is defined as a "text subtitle
presentation path". For exanple, SubPath type=4
indicates that, in a playlist, a text subtitle
presentation path referred to by the sub path and the
main path referred to by wusing playitens are
synchronous. [0095] SubPagh type=5 is defined as a
"2nd audi o presentation .path (which is a path for
referring to the second audio stream". Specifically,
thedbPaf ha tyRgAS dendiga iy Yhist o d
second au%i 0 prsé:seﬁ?a%ﬁ%#%g%wér e%f‘gPnggt%é@y r?f%%é:ed
 toshb pa¢ hswngdube afai Bhpahdlid ¢80 @drborbyY HUSIMH using
pl ayi tens are synchronous. The (second) audi o stream
plpgieeredato apynchaosabspath is, for exanple, an audio
- stream of director's commentaries (sound) on a novi e.
{OPgébG] SubPat h_type=6 is defined as a "2nd video
pr ion__path (which is a path for referring to
- e traeh Tacfuatd Sapacrtran qypeicle
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. referred to by the sub path and the main path referred to by

using playitems are synchronous.
[0095] |

SubPath type=5 is defined as a "2nd audioc presentation
~path (which is a path for referring to the second audio
-stream)™. Specifically, SubPath_type=5 indicates that, in a
~playlist, the second audio presentation path referred to by

the sub path and the main path referred to by using

playitems are synchronous. The (second) audio stream
referred to by the sub path is, for example, an audio stream

of director's commentaries (sound) on a movie.

[0096]

SubPath_type=6 is defined as a "2nd video presentation
- path (which is a path for referring to the second video
stream)". Specifically, SubPath type=6 indicates that, in a
- playlist, the second video presentation path referred to by
the sub path and the main path referred to by using

playitems are synchronous. The (second) video stream




referred to by the sub path is, for exanple, a video
stream of director's comentaries (noving pictures)
on a novie. -[0097] SubPath type=7 to SubPath type=255

are defined as "reserved". [0098] Fig. 12 is a
di agram showi ng the syntax of CPI. The syntax of CPI
shown in Fig. 12 wll be described. length is an

unsi gned integer of 32 bits indicating the nunber of
bytes of CPIO fromimediately after this length field
to the end of CPIO. CPl_type+4s a flag of 4 bits
indicating the type of CPl in the clip, as shown in
Fig. 13. [0099] The EP map in the syntax of CPlI shown

réfefidi th2pW khe H&b danaf iiRedfoFheL St WO ih¥BESEPLam
EP map, i.e., EP map for video streans and EP map for

o fudh e ctord anrs omhen t el e ERaER ngEPL caprds)peindeninb i es
the type of EP nmap. When a clip includes one or nore
[Q§%elo streanms, EP map for video streanms is used; when
a cljp_includes ngo video streans and includes_one or
nor §u§8 arB_SYREahdo BBPRaph bYPeitidico 2&er dafkned @9 sed.

"{?g f@@éﬁple, when a browsabl e slide show is played
c P map for audio streans is used. [0100] EP map
(doygjan audi o stream has stream PID, PTS EP start, and
SPN EP start data. stream PID indicates the PID of the
49 Fig. 12 is a diagram showing the syntax of CPI. The

syntax of CPI shown in Fig. 12 will be described. length is
an unsigned integer of 32 bits indicating the number of
bytes of CPI() from immediately after this length field to
the end of CPI(). CPI_type is a flag of 4 bits indicating
.the type of CPI in the clip, as shown in Fig. 13.

[0099]

The EP_map in the syntax of CPI shown in Fig. 12 will
be described. There are two types of EP map, i.e., EP map
for video streams and EP map for audio streams. In the
EP_map, EP_map_type.identifies the type of EP map. When a
clip includes one or mbre video streams, EP map for video
streams is used; when a clip includes no video streams and-
inciudes one or more audio streams, EP map for audib streams
is used. For example, when a browsable slide show is played
back, EP map for audio streams is used.

[0100]
‘EP_map for an audio stream has stream PID, PTS_EP start,

and SPN_EP start data. stream PID indicates the PID of the




transport packet carrying the audio stream PTS EP
start indicates a PTS of an access unit in the audio
stream SPN EP start indicates the address of a
source packet including the first byte of the access
unit referred to by PTS EP start in the AV stream
More specifically, PTSEP start indicates a 33-bit
accuracy PTS of an access wunit in the audio stream
and SPN EP start indicates the relative address of a
source packet including thé®first byte in the audio
frame of the access unit referred to by PTSEP start in
the AV stream SPNEPstart, with the size in units of

traospoet packet parbelsy tise couioedtheam t herd imststart
source packet of the AV streamfile. [0101] ~ A sub

ingdpppieec a |Pé‘§ epﬁ papatorsNMidt deanhPl HDRlis storeat.ed

ach of e audio streans transmtted by the

SP‘%‘Hi%s%toaﬁt dé‘&‘&éf“s’eﬁa‘é?%ga%r@%aﬁé Pl pPugge Pastkgtal | ty

d |
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PT§rE§|sﬁ§arﬂ %O%Le Hﬁesfféeaﬁl ORZBLPy (ﬁg&me&ﬁP map and

Sequencel nfo w | be descri bed.
PTSERP f fs::ramnenaﬁ&eam Pi 3-8t BYcuBacelead &fF idh QBCess
table irrespective of STC discontinuity points. As
unshovin the Rudiolatrede \aldiSFPNOEPSPRAHP istdhrdatandthehe
values of SPN STC start defined in Sequencel nfo() are
L'n*d’a‘f‘r ARIEEsqePEr Fi Hr Yo PROkREpl dat el U tder fégsbfbyte

, 1nsghe audio frame of the access unit referred to by
PTS_EP_start in the AV stream. SPN EP start, with the size
+.in units of source packet numbers, is counted from the Ffirst .
source packet of the AV stream file.

{0101]

A sub table called EP_map_for one_stream PID() is
‘created for each of the_audio streams transmitted by the
transport packets having.the same PID. If a plurality of
audio ‘streams are contained in a clip, EP_map may include a
‘plurality of EP_map_ for_ one_ stream PID() entries.

[0102]

The relationship between EP map and Sequencelnfo will
be described. ' One EP map_ for_one_stream PID() entry is
created in one table irrespective of STC discontinuity
- points. As.shown in Fig. 14, the values of SPN _EP start and
the values of SPN STC start defined in Sequencelnfo() are

compared to determine the EP map data boundaries of STC




sequences (STC sequence). EP map shoul d have one
EP map for _one_stream PID entry for a range of
sequential streans transnmtted with the same PID.
[0103] EP map_for_one_stream PID() will be described.
[0104] In this enbodi nent, an EP_nmap_for_one_stream
PID( table is divided into two sub tables, i.e., EP
coarse and EP-fine (see Fig. 15), to reduce the data
size of the EP map_for_one_stream PID() table and to
i nprove the data search-peoformance. [0105] EP fine
entries and EP coarse entries are generated fromthe
same PTS EP start and SPN EP start. The EP fine
: j [ r i e east
sefLLes e LbohLor bl enSRbuEionk SR (heast
Er(see fdgonelérandnld)p erdds; ERrCAALSRqENF | SisplaNg ahi t
i nformation near the MSB (‘Mbst Signi?icant Bit) of
stPaguER sl tand 8Phh Behstsande, PARd  entry nunbers in
the EP fine table associated with the bit information
'foi?%% entries in the EP-fine table having bits in the

LSB.generated fromthe PTS EP start). [0106] As
Shatn PR EP GOt e TR Ly T5Hh 1 (e 5edbhed T or
ofd8 EP fine, and the 19th to 32nd bits are used for
PTS EP coarse. - 51 -
In this embodiment, an EP_map for one stream PID()

- ‘table is divided into two sub tables, i.e., EP coarse and
EP fine (see Fig. 15}, to reduce the data size of the

EP map_for one stream PID() table and to improve the data
search performénce.

[0105]

EP fine entries and EP coarse entries are generated
from the same PTS EP_start and SPN_EP start. The EP fine
entries have bit information near the LSB (Least Significant
Bit) -of PTS_EP start and SPN EP start (see Figs. 16 and 17).
The EP_coarse entries have bit information near the MSB
‘(Most Significant Bit} of PTS_EP start and SPN_EP start, and

“entry numbers in the EP fine table associated with the bit. .

information (the entries in the EP _fine table having bits in
the LSB generated from the same PTS_EP_start).
[0106]

As shown in Fig. 17, the 9th to 19th bits are used for
PTS EP_fine, and the 19th to 32nd bits are used for

PTS_EP coarse.




[0107] The nunber of entries in the EP coarse sub
table is smaller than the nunber of entries in the EP
fine sub table. EP-coarse entries are generated in
the followi ng cases: [0108] an entry for the first
PTSEPfine; an entry for the first PTS EP fine after
the PTS EP fine value waps around; and an entry for
the first RSPN EP fine after the RSPN EP fine val ue
wraps around (see Fig. 18) [0109] An exanple of
random access to an AV strgamwith the use of EP map
W Il be described. [0110] 1[It is assuned that playback
of a playlist is to be started 30 mnutes |ater on a

[dlpobal time axis of the playlist. First, an
STC-sequence-id of a playitemincluding the tinme of
30. Tie mitnesed atfeenepidédeiglokakpt baBraXi $ud tdhe is
playlist is searched for. The value of a PTS

stgdi e esplorri e trowbke ©F nentofi<30 innithet 88_Fatersumn table.
local time axis of the STC-sequence is derived.

EPSBRASTE StHriesofiehgenreedjdendds Soddpviey dassm:t he

encel nfo. Data search is started froman entry in

3
[ eyEP coarse 52
an entry for the first PTS_EP fine; an entry for the

first PT5_EP_fine after the PTS EP fine value wraps around;
and -an entry for the first RSPN EP fine after the
RSPN_EP_fine value wraps around (see Fig. 18)
{0109]

An example of random access to an AV stream with the -
use of EP map will be described.
{01107

It is assumed that playback of a playlist is to be
started 30 minutes later on a global time axis of the
playlist.

First, an STC-sequence-id of a playitem including the

time of 30 minutes later on the global time axis in the

playlist is searched for.

The value of a PTS corresponding to the time of 30

minutes later on a local time axis of the STC-sequence is

derived.
SPN_STC start of the STC-sequence is derived from the
SequenceInfo. {

- Data search is started from an entry in the EP coarse




sub tabl e whose. SPN_EP_coarse is equal to or |arger
than the derived SPN STC-start. An entry in the EP
coarse sub table whose PTS-EP coarse is the closest
to and tenporally previous to the desired PTS is
searched for. Data search is perfornmed in the EP fine
sub table, starting fromthe entry nunber whose
EP_fine corresponds to the PTS_EP-coarse of the
searched entry. An entry whose PTS EP fine value is
the closest to and tenporaldy previous to the desired
PTS is searched for. SPN_EP_start for starting the
reading of the access wunit having the desired PTS is
s@iet@IN ARy EeRl BEI Nt A8 1R E§uhD {He& L SB A ferSE)}"}laIE
coarse corresponding to the PTS-EP_coarse. of
deerahe®Nestrry skt h. t e @ntt&yOan@E’eN P ddd1ee sub table
corresponding to the PTS EP fine of the searched
where PT BPLeparyetis tie wdosebt PTS-&R! itenpandlly
PTS EP coarse, random_access is provided while

| 'plfeevd’f?dﬁsnﬁot hBeqde sl B8% TS5t iphaearedpfdor one_stream
PooioPACkeatlil T 020,02 H21G . BB P En oSS
st df @roﬁ'9he1é5t£§3%%%bernwg$§%3 %e%gkgégkonds to

entri és indicates the nunber
~-the PIS_EP coarse of the searched entry. An entry whose

PTS_EP_fine value is .the closest to and temporally previous
to the desired PTS 'is searched for.

SPN_EP_start for starting the reading of the access
unit having the desired PTS is determined by replacing 18
bits -in the LSB of SPN_EP _coarse corresponding to the
PTS_EP_coarse of the searched entry with the bits of
‘RSPN_EP_fine corresponding to the PTS EP fine of the
‘searched entry.
[0111]

.- With -the use of PTS_EP_fine and PTS _EP coarse, random

.. access is provided while reducing the data size of the

EP map for one stream PID() table and improviﬁg the data
search performance.
[0112]

The syntax of the EP map described above is shown in
Fig. 19.
[0113}

numbex of stream PID entries indicates the number of




EP map_for_one_streamPID entries in the EP map.
[0114] stream PID k] indicates the value of the PID of
the transport packet carrying the elenmentary stream
referred to by the k-th EP map_for_one_stream PID
entry in the EP map. [0115] EP stream type[Kk]
i ndicates the type of the elenentary streamreferred
to by that EP map_for_one_stream PID entry: The
meani ng of the values is given in a table shown in
Fig. 20. [0116] In Fig- 28, -when EP-streamtype[Kk]
is set to 1, the elenentary streamis a video stream
[0117] When EP-streamtype(k] is set to 3, the

B RFPRLA Y SIIGAMN | 'p§na9n@yﬁé@ St rgaMegel Q44 8]
Ref erring back to -

[ouaher - of - EP-coarse entrles[k] i ndi cates the nunber of
EP- coarse entries in that EP map_for_one_stream PID
ent syrear PIDIkIndnbecads ER< ivaduendfiesd KID pdi chtes
t he nunber of EP-fine entries in that EP _map_for_one

trenspart PPEF et (SArrYL0g2bhe Eo g ey 6hEcaT reafmrmed to

y‘E%%tkgggrégfﬂagwfogdgggtggrég% PID entry in the EP map.
[0115]

EP_stream type[k] indicates the type of the elementary

© stream referred to by that EP_map for_ one_ stream PID entry.
- The meaning of the values is given in a table shown in Fig.

.20,

[01l16]

In Fig. 20, when EP stream typelk] is set to 1, the
elementary stream is a video stream.
[0117] |

When EP_stream typel(k] is set to 3, the. elementary
stream is an audio stream.
[0118]

Referring back to Fig. 19,

number of EP coarse_entries[k] indicates the number of EP-

' coarse entries in that EP“map;for_one_stream_PID.entry.

[0119]

number_of_EP_fine;entries[k] indicates the number of
EP-fine entries in that EP_map for one_stream PID entry.
{0120]

' Equap_for_one_stream;PIDmstart_address[k] indicates




;
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the relative byte position at which that

EP- map-for-one-stream PID entry begins in the EP _nap
O. This value is represented by the byte nunber from
the first byte of the EP map(). [0121] The syntax of
EP_map_for_one_streamPID is shown in Fig. 21. For
illustration of the semantics of the syntax, the
nmeani ng of PTS EP start and SPN EP start, which are
the sources of the data stored in EP map for one
stream PID, w |l be descrigbed. [0122] PTS EP start
and SPN EP start associated therewith designate an
entry point on an AV stream PTS EP fine and PTS EP

0 j.at A ' I rived fromthe sane
th%ngﬁﬁFﬁﬁiﬁﬁﬁ%gE%SEE???ﬁ%{gﬁ c%b%%g coar se associ at ed
Ept Reperbi by & cdebhvedpf Lom§ hegsane i SPMEREstiadd () .The

definition of PTS EP start ‘and SPN EP start Ts as
Thiiel Yeuse id GEPIpsEhSeEPogtEd by canunbsi ghesh i tHegarst
of 33-bit length. The definition of PTS EP start
bytlepehdsho R merval ue of EP_streamtype with respect
to EP map-for-one-stream PID. - [0124] Wen
[Oﬁﬁl§trean}type is set to 1 ('video type 1'),
PT. Eaﬁ%&%&to%e%%es PTS 3- h of,t
vi'deo ““accéess uni t s €~ sequenc

21N +8 AM2Rration of the semantics of the syntax, the
meaning of PTS _EP start and SPN EP start, which are the
sources of the data stored in EP map for one_ stream PID,
will be described.

[0122]

PTS_ EP start and SPN_EP start associated therewith

.designate an entry point on an AV stream. PTS EP fine and

- PTS_EP coarse associated therewith are derived from the ‘same

PTS_EP_start. SPN EP fine and SPN_EP coarse associated
therewith are derived from the same SPN_EP_start. The
definition of PTS_EP start ahd SPN_EP;start is as follows:
{0123]

PTS EP start is an unsigned integer of 33-bit length.
The definition of PTS_EP_start depends on the value of -
EP_stream type with respect to EP map for one_ stream PID.
[0124]

When EP_stream type is set to 1 ('video type 17},
PTS_EP_ start represents a PTS of 33-bit length of the video

access unit that begins at the sequence header in the AV

f 3 1 he.
m ﬁ;?ogeﬁﬁe é%ﬁgaphgkb 1gng£%w%e%%eflg.




stream [0125] Wen EP-streamtype is set to 3
('audio'), PTS EP start represents a PTS of 33-bit

| ength of the video access unit that begins at the
sequence header in the AV stream [0126] SPN EP start
is an unsigned integer of 32 bits. The definition of
SPN EP start depends on the value of EP streamtype
with respect to EP nmap for one stream PID. [0127]
When EP-streamtype is set to 1 ('video type 1'), this
field indicates the addresggin the AV stream of a

‘source packet including the first byte of the video
access unit associated with PTS EP start. [0128]
Stgheg EP-streamtype is set to 3 (‘audio'), this field
"fdi"cates the address in the AV streamof a source
[Ogggtet including the first byte of the audio PES
packet including the PTS referred to by PTS EP start

asncdateed sthrbBm PYSe BR el o BO129%diSBN _EFrsskarbedst
represented in units of source packet nunbers; and is
repogntets fa RS hd BArbial leadtue ofWhhehvideo z&tarss unit
starting fromthe first source packet in the AV stream
that| keggp at the sequence header in the AV stream.
[0126] |

SPN_EP start is an unsigned integer of 32 bits. The
definition of SPN EP start depends on the value of
EP stream type with respect to EP_map for one stream PID.
[0127]

When EP stream type is set to 1 ('video type 1'), this
field indicates the address in the AV stream of a source
packet including the first byte‘of the video access unit
associated with PTS_EP start.

[0128}

When EP_stream_type is set to 3 ('audio'), this fiela
indicates the address in the AV stream of a source packet
including the first byte of the audio PES packet including
the PTS referred to by PTS _EP start associated with
PTS_EP start.

[0129]

SPN_EP start is represented in units of source packet

numbers, and is counted from the initial wvalue, which is

zero, starting from the first source packet in the AV stream

file.




[0130] The semantics of EP map for one stream PID w | |
be described. [0131] EP-fine-table-start-address
i ndicates the start address of the initia
i s_angl e_change_point, and is represented by a
relative byte nunber fromthe first byte of EP-map
for _one _stream PID(. The relative byte nunbers start
wWith zero. [0132] ref to EP fine id indicates the
nunber of the EP fine entry having the PTS EP fine
associ ated. with the PTS_EPFgcoarse subsequent to this
field. PTS EP fine and PTS EP coarse associ at ed
therewith are derived fromthe sane PTS EP start.
[0&93?3] ref-to-EP-fine-id is given by the val ue of
EP-tine-id defined in the order stated in the

forrHeOQRMAMtERsT bAerp Grap [f3138%he PLS &l 9B 811 be.
PTSEPfi ne, SPN EP coarse,” and SPN EP fTne are derived

debarited fol  owi ng manner. [0135] It is assuned that
the EP fine sub table has Nf entries and that those
[O&éAtlies are arranged in ascending order of the SPN EP

start values associated with the entries. 57
EP fine table start_address indicates the start address

of the initial is_angle_change point, and is represented by
a relative byte number from the first byte of |
EP_map for_one_stream PID(). The relative byte numbers
start with zero.
[0132] -

ref to_EP fine id indiqates the number of the EP: fine
,entfy having the PTS EP fine associated with the .
'PTS5_EP_coarse subsequent to this field. PTS_EP fine and
PTs;EP_coarse associated therewith are derived from the same
PTS _EP start. |
- [0133]
ref to EP fine id is given by the value of EP_fine_id
~ defined in the order stated in the for-loop of EP fine id.
f0134]

PTS_EP_coarse, PTS EP fine, SPN EP coarse, and
SPN_EP_fine are derived in the following manner.
{0135]

It is assumed that the EP_fine sub table has Nf entries
and that those entries are arranged in ascending order of

the SPN EP start values associated with the entries.




[0136] Each of the PTS EP fine entries is derived from
the corresponding PTS EP start in the follow ng
manner. [0137] PTSEP fine[EPfine id] _ (PTSEPstart[EP
fine id] > 9) a 211% The rel ationshi p between PTS EP
coarse and PTS EP fine associated therewith is as
follows. [0138] PTS-EP-coarse[i] =
(PTS-EP_start[ref-to_EP fine_id[i]] >> 19) %214 TS
EP fine[ref to EP fine id[i]] _ .(PTS EP start[ref to
EP fine id[i]] >> 9) % 211$;Each of the SPN EP fine
entries is derived fromthe correspondi ng SPN EP
start- in the foll ow ng manner. [0139]

[055 EP fine[EP_fine_id] SPN EP start[EP-fine-id] %

The rel ati onship between. SPN EP coarse and SPN EP

fi raeacha%%oeiq@t Bl theraw t i 2188 lé%@%/ﬁred[ 9%?8 heN

EP coarse[i SPN EP start Ine | SPN
coEPeépiredinef pirg EP §t£&t|iﬁ|dﬂe_follow1ng manner.
SPN-EP start[ref-to_EP fine_id[i]] % 217$ EP
[0hBp] f or-one_stream PI DO satisfies the fO||OMAng
restrictions: - 58 -
‘ PTS_EP_flne[Eowlne_ld] = (PTS_EP_start[EP_fine id] >>
9) & 2118

The relationship between PTS EP coarse and PTSTEP_fine

" o associated therewith is as follows.

. {0138]
- PTS_EP_coarse[l] = (PTS_EP_start[ref to EP fine id([i]]

>> 19) % 214 'TS_EP_fine[ref to EP fine id[i]] =

X

u(PTs;EP_start[refmtowEP_fine_idIi]J >> 9) % 2115
‘BEach.of the -SPN_EP_fine entries is derived from the
c‘corresponding SPN_EP start in the following manner.
[0139]

SPN_EP;finetEP_fine_id]'= SPN_EP start[EP fine id] %
- 2173
The relationship between SPN_EP_coarse and SPN_EP_ fine
-associated therewith is as follows.
[0140]

SPN_EP coarse[i] = SPN_EP_start{ref to EP fine id[il]
- SPN_EP finelref to EP fine id{i]] =
SPN_EP start|ref to EP fine id[il] % 217%

EP map for one stream PID() satisfies the following

restrictions:




014 11 In EP_map_for_one_stream PI DO, SPN _EP_coarse
entries should be arranged in ascendi ng order of the
SPN EP coarse values. In EP map for one stream Pl DO
SPN EP fine entries should be arranged in ascending
order of the SPN EP start val ues associ at ed
therew th. PTSEP coarse and SPN EP coarse entries are
generated in the followi ng cases: an entry for the
first PTSEPfine; an entry for the first PTS EP fine
after the PTS EP fine val g¢ waps around; and an
entry for the first SPN EP fine after the SPN EP fine
val ue wraps around. [0142] A constraint of EP stream
1M@j will be described with reference to Fig. 22.

3] Wen EP streamtype is set to 1, i.e., video
type ]111 Ed n@ﬁdﬂgﬁsbﬁé ot ,f S @trp((Ni 6B I P &dtalsde entries
indicating the end of an I-plcture) iS provided, and

shiclnédvhe uer ranges ihr astéfding taxdekllb£Onhy $he FROSidaree
havi ng the sequence header and an I-picture (for
VapES- 2 V|deo streanB) and the position having an
| -pic urg o ag icture (for MPEG 4 AVC video
st r eafts)t aF@ps P aP Bt T WoiFAPS ! r P el ep FREPAREP

_sh%h??g?e_i{%%%gkdwhgnag%géélﬁguggdéeeok tﬁgtsgﬁlé%wstg%t
‘values associated therewith.

PTS _EP coarse and SPN_EP coarse entries are generated

in the following cases: -- an entry for the first
PTS_EP_fine; -- an entry for the first PTS EP fine after the
"PTS_EP_fine value wraps around; and -+ an entry for the

first SPN_EP_ fine after the SPN_EP_fine value wraps around.
" f0142]

A constraint of EP stream type will be described with
reference to Fig. 22.
[0143]

When EP_stream type is set ﬁo 1, 1i.e., video type 1,
I _end position offset (which 1s a value indicating the end
~of an I-picture) is provided, and the value ranges from 001
to 111,. Only the positionlhaving the sequence header and
an I-picture {for MPEG-2 video streams} and the position
‘having an I-picture or an IDR picture (for MPEG-~4 AVC video
streams) are set as entry points referred to by SPN EP start.
{0144]

When EP_stream type is set to 3, i.e., audio,




| end position offset (which is a value indicating the
end of an |-picture) is not provided, and the val ue
is set to 000b. Only audi o PES packets are set as
entry points referred to by SPN EP start. [0145]
Ciplnfo() will be described with reference to Fig.
23. Fig. 23 shows the syntax of the Ciplnfo O
included in the .clip information file shown in Fig.
6. The diplnfo() stores attribute information of the
corresponding AV stream -fgdpe-(clip AV stream. (0146]
As shown in Fig. 23, the diplnfo Oincludes dip
stream type and application type fields. The 8-bit
1 EhiPoSdeyn LRt el dmdiLal %lh@elﬁa%gngt hl%eAMnd
—stream corfresponding to the clip information f
ofagpl Igatdtrehype hodi sadsesddd)e ahpenof vappd ucsatsleanto
held in the clip AV stream application_type will be
OOd@scmm@edauﬁ@h PERfradde toeFsgt 24 eftOMPpinka Fig.
application type=1 indicates a TS (transport
re§?¥ g b PNpFFeSEpBhti cation. Application type=2
[Oaﬂgtcates a TS for a slide show of still inmages,
ith is a TS for an application in which stil
. MRASPIALS (?h@:[‘ﬂfdbé‘ld?s’%g:rﬁg%dp%?&’lpafé‘féferﬁ%ea)ébsFié‘l

r ef er to as a "tinme based slide show
Fig. 23 shows the syntax of the ClipInfol() 1ncluded in the

.clip information file shown in Fig. 6. The ClipInfo()
stores attribute information of the corresponding AV stream
file (clip AV stream).
{0146]

As shown in Fig. 23, the ClipInfo() includes
Clip stream type and application type fields. The 8-bit-
Clip stream type field indicates the type of the AV stream
corresponding to the clip information file.
application type indicates the type of application held in
the clip AV stream. application type will be described with

reference to Fig. 24.

[0147]

In Fig. 24, application_type=l indicates a TS
{transport stream) for a movie application.
" Application_type=2 indicates.a TS for a slide show of still
images, which is a TS for an application in which still
‘images are changed along the playback time axis (also

referred to as a "time based slide show").




Application type=3 indicates a TS for a slide show of
still inmages, which is a TS including still images of
an application in which the still inages are changed
in accordance with a user's operation (also referred
to as a "browsable slide show'). Application type=4
indicates a sub TS including audio for a browsable
slide show. Description of "TS for a sub-path of
Browsabl e slide show' shown in Fig. 24 designates a
val ue for specifying not_ophy-audio for a browsable
slide show but also a clip AV stream having a TS
including audi o packets. Application type=5 indicates
erri Q an, eractiv .
Apgrap ?%@iégﬁ&H% %gﬁpfég |on1tn“;gfto 6% R |%%f%§ "a SsFﬁ%l
imdg84p Pidh ri€f & rkNInci@idhd @i 13UbLLEs e {4 et
subtitle data). [0148] When application_type is set
appbieayi@f il whicB, thads¥ill Ehagep exbkstisandddl ancase of
a tinme based slide show and a browsable slide show,
acepr@gipce nditdateyssri ‘-P‘IOPEWWQZ@'S’DI' Halhe refémmdstowasWaen

" plication-type is set to or 6, EP map does not
b’é§ yablsyren dspphreat i orﬁﬁt%éait%ogef—m%"%rﬂwd&fcafesza sub

TSVI dcfudltn%e T§] ?)t gr ed Iglréwhse b(il gébc\:{ﬁa%h?eamE;Q%%gg?g+on

eo or rrages

-of ViEleop, e @ubaBQlch Caf 'ﬁb&ls)é@ﬁe' §l?§é L s%la%n-rgn ]ﬁlg

stored in the clip AV streamincludes audio
24 ERgBhdtesER Fapué OfoRUdiedi Fyli 0440t P&ggr divagby foEPa

map for video streans is generated for 61 -
browsable slide show but also a c¢lip AV stream having a TS
including audio packets. Application type=5 indicates a TS
for a sub path referring to an interactive graphics menu.
Application_type=6 indicates a TS for a sub path referring
- to a text subtitle (text subtitle data).
[0148]

When application type is set to any of 1, 2, 3, and 4,
‘EP_map exists. In a case of a time based slide show and a
browsable slide show, EP map indicates still images in the -
slide show. When application _type is set to 5 or 6, EP map
does not exist. When application type is set to any of 1, 2,
and 3, the TS stored in the clip AV stream includes video or
- still images, and the EP map is EP map for video. - When
application type is set to 4, the TS stored in the clip AV
stream includes audio, and the EP map is EP map for audio.
[0149]

Accordingly, EP _map for video streams is generated for




application_type=l, application_type=2, or
application-type=3, and EP map for audio streans is
generated for application type=4. [0150] There is a
constraint on the generation of EP map for
application_type=l or application type=4. That is, the
interval between two PTS EP fine entries in EP map
shoul d be one second or less. [0151] It is
det ermi ned whet her or not EP map i s generated
dependi ng on application_type_in diplnfoQ which is
specified by the application included in the clip AV
Stream in the clip information file (see Fig. 6). If
., video or

ted, . EP. st t
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[OAYOstream file and the EP-streamtype is set to 3,
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- [0151]

It is determined whether or not EP map is generated
depending on application type in ClipInfok), which is
specified by the application included in the clip AV Stream
in-the clip information file (see Fig. 6). If EP map is
generated, EP_stream type, i.e., video or audio, is also
‘determined depending on application_type;

[0152]

An .example of EP map in-a case where the
'applicationmtype in the clip information file shown in Fig.
24 is set to 4, that is, in a case where an audio stream is
-contained in the corresponding clip AV stream file and the

EP stream type is set to 3, will be described with reference

- to Fig. 25. As illustrated with reference to Fig. 24, an AV

stream with application_ type=4 designates a TS referred to
by a sub path pointing to a browsable slide show, i.e., an

‘audio stream for BGM {background music) during the browsable




slide show (this is also used to designate a TS
including only audio, as discussed above.) [0153] In
Fig. 25, a clip AV stream has TS packets of audio
streans. The audi o streans are encoded by a single
audi o encoder, and are encoded into a TS (transport
strean) by wusing MPEQR. The TS is conposed of a
plurality of TS packets of a predeterni ned size
(e.g., 188 bytes). [0154] SPN EP start is information
representing an entry poLng, of source packets (TS
packets). In Fig. 25, the position of a TS packet

desi gnated by an arrow of SPN EP start is designated

t SPN. EP st ar P sta
S RNl TR R CE R R ST A S
on§?o¥65167 Fbgdlgéusséglégﬂv The plurality of TS packets
ored in the clip AV strean1flle include a plurality
[0D$3PES (packetized elenentary stream packets. As
illustrated in Fig. 25, PES packets (in the exanple
shown Fig.F2g, 25;1ithi?de sRESapatket®) packrtbecExsundiod ed
fromthe plurality of TS packets (in the exanple
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are extracted fro
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Mor e specifical
packets of a predetermined size (e.g., 188 bytes).
[0154]

‘SPN_EP_start is information representing an entry point
-of source packets (TS packets). 1In Fig. 25, the position of
- a TS packet designated by an arrow of SPN_EP start is
designated by the SPN_EP start. The SPN EP start
corres?onds to the SPN_EP start in the
EP_map_for one_ stream PID() shown in Fig. 14.

[0155]

‘The plurality of TS packets stored in the clip AV
stream file include a plurality of PES (packetized
elementary stream) packets. As illustrated in Fig. 25, PES
packets (in the example shown in Fig. 25, three PES packets)
can be extracted from the plurality of TS packets (in the
example shown in Fig. 25, seven TS packets). The PES
packets shown in Fig. 25 are PES packets extracted from the
plurality of TS packets including the TS packet designated

as the entry point of the source packets. More specifically,




the data of the | eading PES packet shown in Fig. 25 is
included in the TS packet designated as the entry
poi nt of the source packets. [0156] Each of the PES
packets has a PES header and a PES payload. The PES
header includes a PTS (presentation time stanp). For
EP-streamtype=3, i.e., an audio stream PTSEP start
represents the PTS val ue of the PES packet. Thus, SPN
EP start represents the source packet nunber of the
TS packet including the figst. byte of the PES packet
referred to by the PTS EP start. That is, the SPN EP
start and PTS _EP_start of the
PalBD n .
thgorresb%ﬁ g ?Lea&hg%rll%%:’%%c}?? ana“"ﬁ’ﬁs‘n%ﬁ’1 a2r5t lSshown
inkDuddd. 1r125;her @spss&kyelafesﬂg%%h ad h@hé’&% ylRadeobs
each PES packet 1 ncludes a pl urallty of audi 0 access
thans@uxdé%pﬁm&eﬁes) In the exanple shown in Fig. 25,
the size of each audio access unit is fixed. Thus,

[0thel audio streans stored in the clip AV stream fil e
are %udlo streans encoded by an audi o encoder using a
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encodi ng -
PTS _EP start represents the PTS value of the PES packet.

Thus, SPN_EP start represents the source packet number of
the TS packet including the first byte of the PES packet

- referred to by the PTS_EP_start. That is, the SPN_EP start
~and PTS_EP start of the EP_map_ for one_ stream PID{) shown in-
'Fig. 14 correspond to the SPN_EP_start and PTS EP start
shown in Fig. 25, respectively. |

[0157]

The PES payload of each PES packet includes a plurality
| of audio access units (Audio AUs). 1In the example shown in
Fig. 25, the size of each audio access unit is fixed. Thus,
the audio streams stored in the elip AV stream file are
audio streams encoded by an audio encoder using a fixed-
length—encoding method.

[0158]

An audio stream included in a TS will be described. TS

. packets may store, as audio, only one type of audio stream

encoded by an audio encoder using a fixed-length encoding




met hod, as shown in Fig. 25, or two types of audio
streans encoded by an audi o encoder using a
fi xed-l1ength encoding nethod and an audi o encoder
using a variable-1ength encoding nethod. Thus, a TS
may i nclude two types of audio streans encoded and
generated by audi o encoders using two different
encodi ng nmethods. [0159] Fig. 26 shows the difference
when the application type shown in Fig. 24 is set to
4, i.e., EP streamtype=3, z4between TS packets in
whi ch an audi o stream encoded by an audi o encoder
using a fixed-length encoding nmethod is stored and TS
ets_in which two audi o streans _encoded by auydi o.
me§§§§5e$§ SU%S?“ﬁng Jtn\/\g d i‘f?gej‘r ent .twéjnglg ieﬁgoge’?‘ﬁ(g 5 s&rré’ams
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a TS in an AV streamw th application type=4
meit R6H Ughhdd Gap NrdtiyPenebdadl difi ngstd @i abne-1ovah Rakcbding
illustrates a TS in an AV streamw th application
methpd=4 Thed udi 1§ tp {ypbsioftveudiypest oEamsiio tdtateains,
_ a TS including two types of audio streans encoded
engefad ¥#rd renetietefcbli AR tensesie rpnus hed f1e cliiffgrent
enggéfri‘¥é§ﬂ§ an audi o stream encoded by an audio _
sRcoder fﬁb fixed-length coding is referred to as a
[01B$ audio ES (basic audio elenentary stream", and an
audi o stream encoded by an audi o encoder using
vargiahl ed engiB €048 i fesentef RREBTHO Ap1aRat HEh apeho
ES (high-quality audio 65 -
shown in Fig. 24 is set to 4, i.e., EP stream type=3,

between TS packets in which an audio stream encoded by an
audio encoder using a fixed-length encoding method is stored
and TS packets in which two audio streams encoded by audio
encoders using two different encoding methods are stored.
[0160]

In Fig. 26, the upper part illustrates a TS in an AV
stream with application type=4 including one type of audio
.stream. The lower part illustrates a TS in an AV stream
with application type=4 including two types of audio streams,
that is, a TS including two types of audio streams encoded
using different encoding methods. In the following
description, an audio stream encoded by an audip encoder
using fixed-length coding is referred to as a "BS audio ES
(basic audio elementary stream)"™, and an audioc stream
encoded by an audio encoder using variable-length coding is.

referred to as an "HQ audio. ES (high-quality audio




el ementary stream}". A TS packet of a BS audio ES is
referred to as a "BS audio TS packet", and a TS packet
of an HQ audio ESis referred to as an "HQ audio TS
packet”. [0161] The TS illustrated in the upper part
of Fig. 26 includes a BS audio ES as audi o, and has a
plurality of BS audio TS packets. The TS illustrated
in the lower part of Fig. 26 includes a BS audio ES
and an HQ audi o ES as audio, and has a plurality of
BS audi o TS packets and a gkurality of HQ audio TS
packets. [0162] An entry-point constraint of EP map
wi Il be described. There is no constraints for the TS

[ t the wpper Fi a
el_‘lglédeﬁg%%ggg%ré%ddl 0 S@_§ Kets. q:{ ?ge %‘% uslt rat ed
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audibbrs packets. The TS illustrated in the lower part of
Fig. 26 includes a BS audio ES and an HQ audio ES as audio,
and has a plurality of BS audio TS packets and a plurality
of HQ audio TS packets.

[0162]

An entry-point constraint of EP map will be described.
There is no constraints for the TS illustrated in the upper
part of Fig. 26, that is, a TS having BS audio TS packets.
In the TS illustrated in the lower part of Fig. 26, that is,

a TS having BS audio TS packets and HQ audio TS packets, on

the other hand, only a BS audio TS packet satisfying the

-constraint, discussed below, can be designated as an entry

point of EP_map. Thus, only a BS audio TS packet, but not

an HQ audio TS packet, can be set as an entry point of
EP map.
[0163]
The flow of sequentially processing audio data into a
TS stream will briefly be described with reference to Fig.

27. .




[0164] Input audio data is encoded using two different
encodi ng nethods into a BS audio ES 171 and an HQ
audio ES 181. The BS audio ES 171 has n (where n is
an arbitrary natural nunber) audi o access units

(BS(1'), BS(2), BS(3),. ..., BS(n)). The HQ audio ES
181 has m(where mis an arbitrary natural nunber)
audi o access units (HQ1), HQY?2), HY3), ..., HQYmM).

[0165] The BS audio ES 171 and the HQ audi o ES 181
are then subjected to PESgpacketi zati on.
Specifically, the BS audio ES 171 is PES-packetized
to generate a BS audio PES 172, and the HQ audio ES
{Oﬁél i s PES-packetized to generatean HQ audi o PES 182.
Lig 27, the BS audio PES 172 is conposed of PES
packghs lnehyd PES Qigader 9 P Y
(ré%ﬁisentedebgggi(Ff BS(Zfﬁu%% n' §%%FHE%§§¥§§%
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audi o PES 182 is conposed of BS audi o ' PES packets
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nasﬂr%& b’i"%’i’%ﬁ? RACHPaPCRaRBERY IS OESEIL) ( THS (BdnsBF AR ht

es OBk or i SSfat B LE L aash ggef‘ﬁa%sﬁé’saﬁé’c‘%f%y
nat@réfenuﬁ%%rqu%hglgEgcéZ%sa@ﬁhgguﬁﬁd?lg h@(??s %@?3)

whose PTS values are the sanme eXxist ntefv
HoOMR) second or |ess. Here, 67

[0165]

The BS audio ES 171 and the HQ audio ES 181 are then

subjected to PES packetization. Specifically, the BS audio

.y

+ .0y

'E§ 171 is PES-packetized to generate a BS audio PES 172, and

- the HQ -audio.ES 181 is. PES-packetized to generate an HQ
audio PES 182. 1In Fig. 27, the BS audio PES 172 is composed
- of PES packets including PES headers and PES payloads

(represented by BS(1), B5(2), ..., BS{n'} in Fig. 27) (where

n' is an arbitrary natural number). The HQ audic PES 182 is -

composed of BS audio PES packets including PES headers and
- . PES payloads {represented by HQ(l}, HQ(2), ..., BS(m;)-in
Fig.:27, where m' is an arbitrary natural number).
[01l66]

The constraint on the PES packetization is that the PES
- packetization should be performed so that PES packets in the
- B8 audio -PES 172 .and the HQ audio PES 182 whose PTS values

are the same exist an interval of one second or less. Here,




a BS audi o PES packet 201 having a PES header 201-1
and a PES payload (represented by BS(1) in Fig. 27)
201-2 and an. HQ audi o PES packet 211 having a PES
header 211-1 and a PES payload (represented by HQ 1)
in Fig. 27) 211-2 have the sanePTS value (that is,
the PTS stored in the PES header 201-1 and the PTS
stored in the PES header 211-1 are equal). PES
packetization is perfornmed so that PES packets whose
PTSs are the sane exist anghnterval of one second or
less if the PTSs are converted (calculated) into
time. That is, PES packetization is perforned so that

2 %gdggd g“% L%Eagtk% C?Eﬁshg%ﬂqn%t E@%\%aﬁegge’én Ojgécg‘ﬁ‘glsﬁir
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. pay8tatavraewyddeen tednby PG Valiue Fdg .t be) BS ktditave PES
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" the PTSs are converted (calculated) into time. That is, PES

packetization is performed so that an HQ audio PES packet
" having the same PTS as a BS audio PES packet exists. an
interval of :one second or less. Ih the recording apparatus
~ 1 .shown in Fig. 1, the PES packetizer 26 performs PES
packetization under this constraint..
[0167]

| . The PES packet structure and TS packet structure of the
HQ audioc ES 181 having the same PTS value as the BS audio.
PES ‘172 will be described with reference to Fig. 28.

[0168] |

As in the BS audio ES shown -in Fig. 25,‘each HQ audio

.PES:packet of the packetized HQ audio ES 181 is composed of
a PES header and a PES payload. The PES header includes
‘PTS_DTS_flags, PTS, and other data.

10169]

PTS_DTS_flags is information indicating whether or not




a PTS and a DTS (Decoding Tinme Stanp) are present.
PTS DTS fl ags having value "00(b)" indicates absence
of the PTS and DTS fields in the PES header, PTS DTS
flags having value "10(b)" indicates presence of the
PTS field in the PES header, and PTS DTS flags having
value "11(b)" indicates presence of both PTS and DTS
fields in the PES header. In the exanple shown in
Fig. 28, the PTS DTS flags has a value of
PTS DTS fl ags=I0(b), inch%ﬁng presence of the PTS
val ue and absence of the S value in the PES header.
In the exanple shown in Fig. 28, the PTS value is the
same as the PTS value stored in a BS audi o PES packet
a Filsgand ¢ DS DeGefdnEpl §P8 r1 52 ¥ Ho Rt S REEFEIE 25) .
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example shown in Fig. 28, the PTS value is the same as the
PTS value stored in a BS audio PES packet {i.e., the PTS
(PTS.EP start) shown in Fig. 25).
~[0170]) |

In the example shown in Fig. 28, the PES. payload
includes four audio access units {(AUs). The audioc access
units provide high-quality (high~definition) audio, and the
leading audio access unit in the PES payload includes
decoding information (hereinafter also referred to as
"detail information"™) at which decoding can be started. The
detail information is thus information for starting the
decoding at the ﬁosition corresponding to the detail
‘information. The information (detail information) at which
‘decoding can be started includes, for example, the sampling

frequency and channel information. The information (detail

information) at which decoding can be started is not stored




in all access units. An audio access unit (an audio
access unit in the PES payload) in the HQ audi o PES
packet having the same PTS as a BS audi o PES i ncl udes
information for starting the decoding at the
correspondi ng position. [0171] Referring back to Fig.
27, the BS audio PES 172 and the HQ audio PES 182 are
then subjected to TS packetization. Specifically, the
BS audi o PES 172 is TS-packetized to generate a BS
audio TS 173, and the HQ-aydi o PES 182 is TS-
packetized to generate an HQ audio TS 183. The data of
the PES header 201-1 and PES payl oad 201-2 in the
: [ ket ,20 the dio,PES 172 is
AR E A6 udlq DB ISP (TG Peoe
unfiicr sh eRe SEL QG188 t L9NGhOTHo @i BSpAY bk hédring
More specifically, the data of the PES header 201-1
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[029¥§0ad 211-2 in the | eading PES packet 211 of the HQ
udio PES 182 is stored in TS packets 232-1 and 232-2
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generate a BS audio TS 173, and the HQ audio PES 182 is TS-

-packetized to generate an HQ audio TS 183. The data of the

PES header 201-1 and PES payload 201-2 in the leading PES

- packet 201 of the BS audio PES 172 is stored in TS packets

231-1 and 231-2 located at the first and second positions of

the BS audio TS 172. More specifically, the data of the PES

header 201-1 and the data of the PES payload 201-2 is stored
in TS payload portions of the TS packets 231-1 and 231-2.

‘Likewise, the data of the PES header 211-1 and PES payload

211~2 in the leading PES packet 211 of the HQ audio PES 182
is stored in TS packets 232-1 and 232-2 located at the first
and second positidns of the HQ audio TS 182. More
specifically, the data of the PES header 211-1 an& the data
of the PES payload 211-2'are stored in TS payload porEions
of the TS packets 232-1 and 232-2.

[0172]

The BS audio TS 173 and the HQ audio TS5 183 are then




subjected to multiplexing. Specifically, the BS audio
TS 173 and the HQ audio TS 183 are nultiplexed to
generate a transport stream (TS) 190. The TS
(MPE&R-TS) 190 includes a TS packet 221 correspondi ng
to a PAT (Program Association Table), a TS packet 222
corresponding to a PMI (Program Map Table), BS audio
TSs 231-1 to 231-j (where j is an arbitrary natura
nunber), and HQ audio TSs 232-1 to 232-k (where k is
‘an arbitrary natural nunbeg)._[0173] The constraint
on the nultiplexing is that a BS audio TS packet and
an HQ audi o TS packet whose PTS val ues are the sane

atisfy a relationship in,whi.ch th audi o TS .packet
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The constraint on the multiplexing is that a BS audio
TS packet and an HQ audio TS packet whose PTS values are the
-same satisfy a relationship in which the HQ audio ‘T3 packet
" -is subsequent to the BS -audio TS packet. For example, the
BS .audio TS 173 and the HQ audio TS 183 are multiplexed so-
that the BS audio TS packets 231-1 and 231-2 precede the HQ
audio TS packets 232-1 and 232-2. That is, TS packets in
- which PES packets having the same PTS value and PES payloéds :
are stored are subject to the constraint that the TS packets
of the HQ audio ES are placed after the TS packets of the BS
audio ES.
[0174]

For example, if the playback duration of five audio
access units of the BS audio ES 171 is equal to tﬁe playback
duration of 192 audio access units of the HQ audio ES 181,

access units whose PTSs are the same exist an interval of




five audio access units of the BS audio ES 171 (that
is, 192 audio access units of the HQ audio ES 181).
In the recording apparatus 1 shown in Fig. 1, the TS
packetizer 27 perfornms mnultiplexing under that
constraint. [01751 Two exanples satisfying the
constraint on the nultiplexing of the BS audio TS 173
and the HQ audio TS 183 shown in Fig. 27 (into the TS
190) will be described with reference to Fig. 29.
[0176] The BS audio TS 173;and the HQ audio TS 183
are nultiplexed into the TS 190 under the constraint
that a BS audio TS packet and an HQ audio TS packet
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[Opaéket 261-1. That is, TS packets whose PTS val ues
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shown in Fig. 27 (into the TS 190) will be described with
reference to Fig. 29.
[0176] |

The BS audio TS 173 and the HQ audio TS 183 are
muiltiplexed into the TS 190 under the constraint -that a BS
audio TS packet and an HQ audio TS packet whose PTS values
are the same satisfy a relationship in which ‘the HQ audio TS
packet is subsequent to the BS audio TS packet.
101777 |

‘A first -example . of packet alignment will be described }
with reference to the upper part of Fig. 29. In the upper
part of Fig. 29, in a case where é BS audio TS packet 261-1
and an HQ audio TS packet 271-1 have PTS valué PTS#1, the HQ
audic TS packet 271-1 is placed after the BS audio:TS packet
261-1. That is, T8 packets whose PTS values are the same
{both values are PTS#l) are aligned so that the BS audio TS
packet 261-1 is located before the HQ audio TS packet 271-1,

In a case where a BS audio TS packet 261-2 and an HQ audio




TS packet 271-2 have PTS value PTS#2, the HQ audio TS
packet 271-2 is placed after the BS audio TS packet
261-2. That is, TS packets whose PTS values are the
sanme (both values are PTS#2) are aligned so that the
BS audio TS packet 261-2 is |ocated before the HQ
audi o TS packet 271-2. [0178] As discussed above, PES
packets whose PTSs are the sane have been packeti zed
SO as to exist an interval of one second or less if

the PTSs are converted (gaﬁﬁulqted) into tinme. Thus,
when the interval between the val ues PTS#1 and PTS#H2
is converted into tine, the time interval is one

sec 0571 % i’lageoﬁig \e\%o Pglsg‘lzesghe['gér%&i@i.%@e%ﬂﬁet
|
gl st b Wl

Tsppatké&fs Ritdbse2®rsi ﬁa%&@%@:em%@esﬁmgs(@éﬂi Qaﬂﬁe@agggt
261-1 and an HQ audi o TS packet 271-1 have PTS val ue

PTPISH| ard hed ildQedaudi ohdltS tpackst aBdle 1T spplkaaedeatpets
the BS audi o TS packet 261-1. That is, TS packets
loGpbrd Herongalthes Har eudite Teamacketbdi h-al ues ar e
[Ogéiﬁl) are aligned so that the BS audio TS packet
~1 is located before the HQ audio TS packet 271-1.

Lod FLE S 34 B TBR R0 ARl B 00, B, o
hatelbenT SRACke e d 2dd -2 '711% Bkacedaaf {gFedhe B3 QHQ' o TS

packet 261-2. That is,
second or less if the PTSs are converted (calculated) into

:time. Thus, when the interval between the values PTS#1 and
PTS#2 is converted into time, the time interval is one
“secondeor less. As shown in Fig. 30, (PTS#2).- (PTS#1}-
equals one second or less.
{0179]

s A-Second-example of packet aligonment will be described
'with reference to the lower part of Fig. 29. In the lower
< part of :Fig. 29, in a case where a BS audio TS packet 261-1
and an HQ audio TS packet 271-1 have PTS value PTS#1, the HQ
. audio TS packet 271-1 is placed after the BS audio TS packet
©.261~1. That is, TS packets whose PTS values are the same
(both values are PTS#l} are aligned sc¢ that the BS.audio 5
packet 261-1 is located before the HQ audioc TS packet 271-1.
In a case where a BS audioc TS packet 261-2 and an HQ audio
TS packet 271-2 have PTS value PTS#2, the HQ audio TS packet

271-2 is placed after the BS audio TS packet 261-2. That is,




TS packets whose PTS values are the sanme (both val ues
are PTS#2) are aligned so that the BS audi o TS packet
261-2 is located before the HQ audio TS packet 271-2.
[0180] The TS shown in the |ower part of Fig. 29 is
different fromthat shown in the upper part of Fig.
29 in that the HQ audio TS packet 271-1 is subsequent
to the BS audio TS packet 261-2. That is, the BS
“audi o TS packet 261-2 wth PTS#2 is previous to the
HQ audi o TS packet 271-1_wyth_PTS#l. However, as |ong
as, in TS packets having the sane PTS, an HQ audio TS
packet shoul d be placed after a BS audio TS packet,

th T t of Fi
Tss%%C§?|e3q¥ﬁ% %8 st? $%$r ‘%g?ﬁgé&m5369%th[Yéﬁﬁﬂs are

pTér#‘ff ef eall%'ﬁeHQséugﬁQt T§1£Zét‘§<%tud|1@\”l‘§9 wgetﬁ%% §T§s

val ue as a audi o TS pac exi sts afrer t

lodstk® He¥orRacket Hoaggdideraldgnamnbrshown in the | ower
part of Fig. 29 in which the HQ audio TS packet 271-1

[OWB®h PTS#1 is placed after the BS audio TS packet
- 261-2 with PTS#2 al so satisfies the constraint

deseys BEdshBEYein [@@ﬂowelrnpﬁﬁé afi @mee' n?t9 é»ﬁoﬁ/ﬁfifﬁr%%‘é

£ Iog&gigart of | F g PES ackets §§ ar e the
T e Havd %4Ps 6" b ERR u%ec%é‘tﬁ ed sglas
aud{l SfYqls 0 %Sfcloydsﬂséq%%t ch_LRE é’sT Sa%,,go TS
- converte f%a culated) i1nto us, 1 f 74
packet 261-2. That is, the BS audio TS packet 261~2 with
- PTS#2 is previous to the HQ audio TS packet 271-1 with PTS#1.
However, as long-as, in TS. packets having the same PTS, an
HQ audio TS packet should be placed after a BS audio TS
packet, the TS5 shown in the lower part of Fig. 29 also
satisfies the constraint described above.
{0181]
Therefore, an HQ audio TS packet having the same PTS .
‘ value as a BS audio TS packet exists after that BS audio TS
- packet, and the alignment shown in the lower part of Fig. 29
in which the HQ audio TS packet 271-1 with PTS#1 is placed
after the BS audio TS packet 261-2 with PTS#2 also satisfies
- the constraint described above.
[0182]
In the alignment shown in the lower part of Fig. 29,

PES packets whose PTSs are the same have also been

packetized so as to exist an interval of one second or less

if the PTSs are converted (calculated) into time.  Thus, if




the interval between the packet with PTS#1 and the
packet wth PTS#2 is converted into tine, the tine
interval therebetween is one second or |ess. The

mul tiplexing process allows quick playback in the
case of perform ng, for exanple, junp playback.

[0183] The BS audio TS 173 and the HQ audio TS 183 are
mul ti pl exed according to the constraint descri bed
above to generate the TS 190 (see Fig. 27). An
exanpl e of the generated F% 190 and EP map will be
described with reference to Fig. 31. Fig. 31 shows an
exanple of EP map for a TS in which the BS audio TS

ngy FRETeu ! PetmeBHoERengnnty iy Pshl Ppi e 10550 2

ren at 'shown in

wiBB Avgl» S bhdeteBs 1XPS OfnAudhe EShe i SueLHQahai ned

as audi o, whereas, in Fig. 31, tw kinds of audio
thEBsbetween itshenBSsaudh® diS 163 .andnht heu HQ pwdiiagTS
183, are contained as audio. [0184] As in Fig. 25,
pProhesappllicst qoackypbayiseek Hg.thdrass ofalmo oeming, 4for’
' in Fig..31. Fig, 31 shows an exanple of EP map for
exXgRRl ¢y gy PEPYRAPKt hat provi des random fast
[0 ggfmard, or fast reverse access, i.e., EP streamtype
é. di scussed with reference to Fig. 24, an AV

StIGAMEY blai 8PPY | 07 100 (KBeRG Lsafldis0168 DE, Pl ayed
back together wth a streamstoring a browsa Fe slide
muSHDW ded@BcaddOngt €A Tonstraint described above to
generate the TS 190 (see Fig. 27). An example of the
generated TS 190 and EP map will be described with reference
to Fig. 31. Fig. 31 shows an example bf EP map for a TS in
which the BS audio TS 173 and the HQ audio TS 183 are
multiplexed, which is different from that shown in Fig. 25.
In Fig. 25, the BS audio TS 173 (one type of audio ES) is
. contained as audio, whereas, in Fig. 31, two kiﬁds of audio
- ESs, 1.e., the.BS audio TS 173 and the HQ audio TS 183, are
‘contained as audio.
[0184]
As in Fig. 25, the application type (see Fig. 24} is
also set to 4 in Fig. 31. Fig. 31 shows an example of
. EP_map for the type of EP MAP that provides random, fast
forward, or fast reverse access, i.e., EP stream type 3. As
discussed with reference to Fig. 24, an AV stream with
application_type%4 is audio to be played back together with

a stream storing a browsable slide show or an audio stream




to be played back together with video. This AV stream
is also a TS referred to by a sub path. [0185] In
Fig. 31, a clip AV stream has TS packets of BS audio
ESs and HQ audi o ESs. The clip AV stream i ncl udes
MPEGR2 TSs (transport streans) encoded by two audio
encoders. Each TS is conposed of a plurality of TS
packets of a predeterm ned size (e.g., 188 bytes).
[0186] In case of a TS having a BS audio TS and an HQ
audio TS, when an HQ audi §5TS packet having the sane
PTS value as (a PES packet in) a BS audio TS packet
is placed after the BS audio TS packet, the BS audio

TS.p esjgnated as ., an eptr int. [0187]
cogBr B R PSR ARt S MsieBhent Y AR Srisap 10
alB8i Atrs ofe RQULGE tBagk el sSl(bT%a%qket s). In Fig. 31; the

position of a BS audio TS packet 261-1 designated by
[caasparrow of SPN EP start is designated by SPN EP

start. In the TS shown in Fig. 31, BS audio TS
packetfd926311 andlR6RW sdndatiChasdld pdieaiac kgt 8527ddilo
to 271-4 are aligned in order fromthe TS packet

ES8edtgritt By SBR- EPTSR f41P e stpRAEPiReHides MPEG2Z TSs
RS SR PR Sy s
is composed of a plurality of TS packets of a predetermined
size (e.g., 188 bytes).
. f0186] |

In case of a TS having a BS audio TS and an HQ audio TS,
when an HQ audio TS packet having the same PTS value as (a
PES packet in) a BS audio TS packet is placed after the BS
-audio.TS packet, the BS audio TS packet can be designated as
an entry point.
[0187]

SPN_EP start is information representing an entry point
. of source packets (TS packets). In Fig. 31, the position of
| a BS audio TS packet 261-1 designated by an arrow of
SPN_EP_start is designated by SPN_EP start. In the TS shown
in Fig. 31, BS audio TS packets 261-1 and 261-2 and HQ audio
TS packets 271-1 to 271-4 are aligned in order from the TS
~packet designated by SPN_EP start. The SPN _EP start
corresponds to the SPN_EP start in the
EP_map for one stream PID() shown in Fig. 14.

10188}




The plurality of TS packets stored in the clip AV
streamfile include a plurality of PES (Packetized
El ementary Stream packets. As shown in Fig. 31, PES
packets (in the exanple shown in Fig. 31, three PES
packets) can be extracted fromthe plurality of TS
packets (in the exanple shown in Fig. 31, seven TS
packets). The PES packets shown in Fig. 31 are PES
packets extracted fromthe plurality of TS packets
i ncluding the TS packet degignated as the entry point
of the source packets. Mre specifically, the data of
the | eadi ng PES packet shown in Fig. 31 is included
in e cket | gnated as, the.entr ol. nt t he
fﬁ% ﬁE%r%% %y ?ggﬁ%gmé&egslgtgﬁ%d 1n |§;l§1£6

sour ce "packets: exa Wi n , the

stPESmpacket s Axlkast oy f1 00t g %g_spa%ﬁkét% 1,
261-2, and 271-1 to 271-47including the TS packet

Eldeshomey ext s hpacketsy PG Bhooh Lhersgurxie pagkets
are PES packets 301 to 303. Each of the PES packets
paghdts ol B30I heasxamPES $leaderinafdga PES paydeodds phOi8od)
The PES packet 301 is a PES packet of the BS audio ES,
can e PSSl kel st P @ 1363 af e TPES Peatiet(dnofhe he

audi o _ES. The P acket 301 has PES, he r
ex%%%& %h? nalnPgégpagﬁbgﬁﬁﬁﬁi? ,PFEEQE%B pi&ﬁe?ggoz has
digader 38251 S d - e 8 h
pagggggacket 3839%gé %9%%§§Eﬁ§a ggxégg-%%%%ﬁ%fdngOE the
plpayl oad 30352 pather dati19fdihe «BS T@%égékégsde§i§59£§§

in the PES payl oad 301-2 of the PES
as the entry point of the source packets. More specifically,
the data of the leading PES packet showﬁ in Fig. 31 is
included in the TS packet designated as the entry point of
‘the source packets. 1In the example shown in Fig. 31, the
PES packets extracted from the TS packets 261-1, 261-2, and
271-1 to 271-4 including the TS packet designated as the
entry point of the source packets are PES packets 301 to 303.
"Each of the PES packets 301 to 363 has a PES header and a
PES payload.
[0189]

The PES packet 301 is a PES packet of the BS audio ES, .
and the PES packets 302 and 303 are PES packets of the HQ
audio ES. The PES packet 301 has a PES header 301-1 and a
PES payload 301-2, the PES packet 302 has a PES header 302-1
and a PES payload 302-2, and the PES packet 303 has a PES
header 303-1 and a PES payload 303-2. The data of the BS

audio ES is stored in the PES payload 301-2 of the PES




packet 301, and the data of the HQ audio ES is stored
in the PES payloads 302-2 and 303-2 of the PES
packets 302 and 303. [0190] The PTS stored in the PES
header 301-1 of the |eading PES packet 301 is defined
as PTS EP start (the PTS value of the PES packet).
SPNEPst art represents the source packet nunber of the
TS packet 261-1 including the first byte of the PES
packet 301 referred to by the PTS EP start. That is,
the SPN EP start and PTS_E? start of the EP map for
one stream PI DO shown in Fig. 14 correspond to the
SPNEPst art and PTS EP start shown in Fig. 31,

respectjvely. %Olgl The PES payl pad_301-2 of the PES
Paﬁgsﬁe@%of@/dn& fid %l% %Nﬂ_}eaﬁqp 9}38@6\%105 SECZES uhi tae
Pnggagfbé§% %%@Lg §§§(§§%f§“¥é’tﬁéu§ﬁs é%%ﬁé?% e63mlLg 303.
sh in Fig. 31, the size of eac udi o access uni
[ohsofi xed because the BS audio ES is a stream encoded
using a fixed-length encoding nethod. The PES payl oad
302r12 @fTSt heoPES packet PFR@2heagétdBEsl-a plfuchbi Lyadidig
audi o access units of the HQ audio ES (HQ Audio AUs).
- PEfnpacket S0dnpredehbned ias HTF_E8lstahle ilwe PGS wadhe of
audi 0 access unit is variable because the HQ audi o ES
the sPES R3S encotRdEPsE AT £°PAPPEBFR-thRehFON ERCcBAFRET
0 e xal ue, of PTS,(the val ue .of the. PTS
noffGE 200 PP o pRE s el TR bR P Eidpe BT gt oo
tthPﬁgsbégié%t@@ﬁ)ref@ff&ﬁ'@b'Hyﬂﬂﬂée@ngEP_start. That is,
the SPN_EP_start and PTS EP start of the
EP_map_for_ one_ stream PID(}) shown in Fig. 14 correspond to
the SPN_EP start and PTS_EP start shown in Fig. 31,
respectively.
[0191]

The PES payload 301-2 of the PES packet 301 includes a
plurality of audio access units of the BS audio ES (BS Audio
AUs). 1In the example shown in Fig. 31, the size of each
. audio access unit is fixed because the BS audio ES is a
. Stream encoded using a fixed~lehgth encoding method. The
PES payload 302-2 of the PES packet 302 includes a plurality
. of audio access units of the HQ audiec ES (HQ Audio AUs). 1In
‘the example shown in Fig. 31, the size of each audio access
unit is variable because the HQ audio ES is a stream encoded
-using a variable-length encoding method. The value of the

PTS (the value of the PTS obtained from the BS audio TS

packet 261-1 designated by PTS EP start), which is included




in the PES header 302-1 of the PES packet 302, and the
value of the PTS included in the PES header 301-1 of
the PES packet 301 are the sane. The PES payl oad
303-2 of the PES packet 303 includes a plurality of
audi o access units of the HQ audio ES. In the exanple
shown in Fig. 31, the size of each audio access unit
is variable because the HQ audio ES is a stream
encoded using a variabl e-1ength encodi ng net hod.

.[0192] Therefore, PTS EP_start indicates the val ue of
the PTS of the PES packet, and SPN EP start indicates
the source packet nunmber of the TS packet 261-1

i ncludj the first .  byte of_the PES packet 301

in, B, Phihiry B2 epob, BT PE GReF ACHE oCRE Ty value
C ti or. di a i,n. i Nnfo tion. fi
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pa@Rbt Cab1 d:SC thh Wahk . berglessid Radwhhihzpeference d @xa
flomchart shown in Fig. 32. This process is started by

- paaRet h#l3 rissdndiesg aapparat sy af tahdibegotds N guraipRaAlLE Hhe
l1in a state where the clip AV streamfile is

HOr eedt@def -on Imh&heoprpmple ditseml in That 35, the sirzecess
begins, in a state, where the optical disc 11 having
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cFL onposed_ of BS,audio TS packets an
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[osasjsfies the constraint described above) with
reference to Figs. 27 to 31, is loaded in the

- I eCvediefgre, 7OTS_EP_start indicates the value of the PTS

‘of the PES packet, and SPN_EP_start indicates the source
packet number of the TS packet 261-1 including the first
byte of the PES packet 301 referred to by PTS EP start.

 [0193]

A process for creating and recording a clip information

file relating to a clip AV stream file recorded on the

- optical disc 11 will be described with reference to a
flowchart shown in Fig. 32. This process is started by
another recording apparatus or the recording apparatus 1 in
a state where the clip AV stream file is recorded on the
optical disc 11. That is, the process begins in a state

- where the optical disc 11 having recorded thereon a clip AV
stream file, which is a file of the TS composed of BS audio
TS packets and HQ audio TS packets described above (wherein
the TS satisfies the constraint described above) with

reference to Figs. 27 to 31, is loaded in the recording




apparatus 1 shown in Fig. 1. [0194] 1In step 311, the
recording controller 28 reads the clip AV streamfile
recorded on the optical disc 11, and supplies it to
the controller 21. [0195] 1In step 512, the controller
21 creates diplnfo concerning the clip AV stream
file. Specifically, the controller 21 creates the
Ciplnfo() represented in the syntax of the clip
information file described above with reference to
Fig. 6. [0196] |In step 5139 the controller 21 creates
Sequencel nfo concerning the clip AV streamfile.
Specifically, the controller 21 creates the

appeasensel i@ repregenied in the syntax of the clip
information file described above with reference to
[OFPg] 6. [0197] In step 314, the controller 21 creates

Program nfo concerning the clip AV streamfile.
Speldt fSterl ﬁ}lrth’@e %@ﬁﬁndmrqgerzoaqr@we%ﬁé@ rgads the clip

Pr ogr am re ented in the ntax, of the cl
BY| HERE O IO IBa o ot ABEIEas THEE rib e suppLies

1tF£8 %EP_CQ&$§Q&eEn ,gtep 515; the controller 21 creates
map
[01951

In step S12, the controller 21 creates ClipInfo
concerning the clip AV stream file. Specifically, the
" controller 21 creates the ClipInfo() represented in the
syntax of the clip information file described above with
- reference to Fig. 6.

[0196]

In step S13, the controller 21 creates SequenceInfo -
. concerning the clip AV stream file. Specifically, the
controller 21 creates the SequencelInfo() represented in the
syntax of the clip information file described above with
reference to Fig. 6.
f0197]

In step 514, the‘controller 21 creates ProgramInfo
qoncerning the c¢lip AV stream file. Specifically, the
controller 21 creates the ProgramInfo() represented in the
syntax of the clip information file described above with
reference to Fig. 6.

[0198]

In step S15; the controller 21 creates CPI (EP-map)




concerning the clip i AV streamfile. Specifically, the
controller 21 creates the EP-map shown in Fig. 12
included in the CPI() in the syntax of the clip
information file described above with reference to
Fig. 6. The details of the process are described
below with reference to Fig. 34. [0199] In step 516,
the controller 21 creates ClipMark concerning the
clip AV streamfile. Specifically, the controller 21
creates the dipMarkO reprggented in the syntax of
the clip information file described above with
reference to Fig. 6. [0200] 1In step 517, the
controller 21 recqrds . a cli i nf Qr mat.i.on le in

cofRPER hherng (SR 8V0Pt e BultrancBrarogoa iy pette

e I p k
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clip AV streamfile, and is recorded. [0202] While

-desheipedcdssingiisheps fhawechesn Rigsciti.betthendatails of

time-series manner with reference to Fig. 32,
thg PLasess adfe desrsdbedi holot "sitdpgederense AG Fig. 34.

.[Oggggorned at the sanme tine. 1In this exanple, the

rding onto each optical disc 11 is illustrated.
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concerning .the clip AV stream file. Specifically, the
controller 21 creates the ClipMark({} represented in the
gyntax of the clip information file described above with
reference to Fig. 6.

{0200)

‘In step S$17, the contreller 21 records a clip
information file in which the ClipInfo{), the SequenceInfol(),
the ProgramInfo (), the CPI(), and the ClipMark() are stored.
[0201]

According to the process shown in Fig. 32, a clip

information file is created based on a c¢lip AV stream file,

.and is recorded.

[0202)

While the processing steps have been described in a

‘time-series manner with referxence to Fig. 32, actually, the

processing of steps $S12 to $16 is performed at the same time.
In this example, the recording onto each optical disc 11 is

illustrated. The data of the clip AV stream file and the




clip information file is stored in a recordi ng nmedi um
such as a hard disk, and the data is input to a
not her-di sc creating apparatus to create a nother
disc. Further, a stanper may be-created based on the
created nother disc, and an optical disc may be
manuf actured using the stanper. [0203] Wile the clip
information file creation process has been described
with reference to Fig. 32 in the context in which the
optical disc 11 has a clipgfV_streamfile pre-
recorded thereon,-the recor ing of the clip AV stream
file and the recordlng of the clip information file
uentj.ally perforped by the recordi
R R ERHE g Ls SREr RN DadBsirt bAoAty such
r ef C I h n_Fi
R R e A S
crda€hhg @basgar@@mtanar@a@é | P ddHrematsen fil.aHsl,ati ng
to the clip AV stream This process begins, for
stexpapl ey Wrercrcheedr beosdli g tappatrattusd Insdtemn didcki gnd
1 is turned on and when the user instructs the
any @E%%@?hgilﬁ?b&\aéﬁ hs napwfataged aginy the re@mpeor
the optical disc 11 has been |oaded in the
[Oggg rdlng apparatus 1. [0205] In step 521, the
re in p I es.and cords _a
R L T e s
been described with reference to Fig. 32 in the context in

- which the optical disc 11 has a clip AV stream filé pre-

recorded thereon, the recording of the clip AV stream file

and the recording of the clip information file may be

 sequentially -performed by the recording apparatus 1. This

example will be described with reference to a flowchart
shown in Fig. 33.
[0204]

Fig. 33 is a flowchart showing a process for recording

“a clip AV stream.and a clip Information file relating to the

clip AV stream. This process begins, for example, when the

recording apparatus 1 shown in Fig. 1 is turned on and when

. the user instructs the recording apparatus 1 to record an AV

. stream. Of course, the optical disc 11 has been loaded in

the recording apparatus 1.
[0205]
In step 521, the recording apparatus 1 creates and

records a clip AV stream file. Specifically, the data




obtaining unit 23 of the recordi ng apparatus 1 obtains
AV data fromthe outside, and supplies it to the AV
encoder 24. The data obtaining unit 23 further
notifies the controller 21 of the obtained AV data.
The AV encoder 24 encodes the supplied AV data under
the control of the controller 21, and supplies the
encoded AV data to the buffer 25. More specifically,
as shown in Fig. 2, the first audi o encoder 24-1 and
t he second audi o encoder -24s 2. encode t he audi o dat a,
and the video encoder 24-3 encodes the video data. The
resulting BS audio ES, HQ audio ES, and video ES data
- q.ed.t gt b 25, r .
Ob?éﬁ%%@%ﬁ?%ﬁ'ggo?éspg%régéﬁ%%$$%85E%E% é%eiﬁ%gélgs(Pﬁe
daB® aush aHeS chabade | hendiQumdic@ ES datdne ahd drh@gyirdee.
ES data). The PES packeti zer 26 packetizes the encoded
ThAVdsalad eotadi@iBG autt 02 ESudather hbeifik} atid adnSrdatiar
and the video ES data) into PES packets according to
21t aé dohtaldlaiopdt A8 dam r olTher A¥1enepdes ihlanesdeshshe

PES. packets to the TS packetizer 27. The TS packeti zer
 supgTif a%VngiaﬁEsuﬁﬁ%&e&*gﬁ%} pEr Flof menfigoller 21, and

[ [ I pl.exi h taihed PES .
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spb @i e N8 0Ldi 8w OfY r@ld e, 28he Ther S I AiNGncoder
controll ér 28 converts the received MPEGR-TS into a

24fil &nd oclny e@icena alidpo Ahsddam4-Li kacoaadthecandso tdgta,
clip AV streamfile onto the optical disc 11. The TS
and nehhaidadlconenhedet | 4 AV aaodam £hé evidet idsftiass The
constraints described above with reference to 83
resulting BS audio ES, HQ audio ES, and video ES data are
- supplied to the buffer 25. The buffer 25 temporarily stores
the supplied encoded AV data (the BS audio ES data, the HQ
audio ES data, and the video ES data). The PES packetizer
26 packetizes the encoded AV data (the BS audio ES data, the
HQ audio ES data, and the video ES data) into PES packets
according to the control of the controller 21, and supplies .

the PES packets to the TS packetizer 27. The TS packetizer

27 obtains PES packet streams, performs TS packetization and

multiplexing on the obtained PES packet streams, and
supplies the multiplexed MPEG2-TS to the recording -
controller 28. The recording controller 28 converﬁs the
received MPEG2-TS into a file to create a c¢lip AV stream .
file, and records the clip AV stream file onto the optical

disc 11. The TS included in the clip AV stream file

satisfies the constraints described above with reference to




Fig. 27. This processing enables the clip information
file read in step S11 shown in Fig. 32 to be recorded
onto the optical disc 11. (0206]. The subsequent
processing of steps S22 to S27 is basically simlar
to the processing of steps S12 to S17 shown in Fig.
32, and will briefly be described. [0207] In step
522, the controller 21 creates Ciplnfo concerning
the clip AV streamfile recorded on the optical disc
11 in the processing of stgp 521. In step 523, the
controller 21 creates Sequencel nfo concerning the clip
AV streamfile recorded on the optical disc 11 in the

.processi of step 521. step.524, .the controller .21
Fift ol oo ‘BHGURAR PSRN 1) e CH-Pp RGO SHY Ot (1S
cord t-h i ¢al S t S
resﬁegﬁ %‘%ﬁrﬁlnl SrRhesE %e%c%?ﬁdr %ﬁ se-BhREF A
optERalB@)sc concerning the clip AV streamfile recorded
on the optical disc 11 in the processing of step 521.
forn6step 526, the controller 21' creates CipMark
concerning the clip AV stream file recorded on the
opt-"i‘ltealsuaasgauﬂtu Hr@q*ﬁas%ﬂff@c@sﬁﬁgpéfsz%tfép S2A1is|n
the controller 21 records a

baRh B Der I AT B0 FRGHEET T gonE: SLER G215 6B
snSpAUERCRl AT o0, PLA0LRAN AR PhL o8 ALRMrk() are

[0207]

In step 522, the contreoller 21 creates ClipInfo
concerning the clip AV étream file recorded on the optical
disc 11 in the processing of step S21. In step S23, the
controller 21 creates Sequencelnfo concerning the clip‘AV
‘stream file.recorded on the optical disc 11 in the
processing of step S21. In step $24, the controller 21
creates ProgramInfo concerning the clip AV stream file
recorded on the optical disc 11 in the processing of step
‘821. 1In step 825, the controller 21 creates CPI (EP-map)
‘concerning the clip AV stream file recordea-on the optical
disc 11 in the processing of step 521. In step 526, the
controller 21 creates ClipMark concerning the clip AV stream
file recorded on the optical disc 11 in the processing of
step S21. In step 527, ﬁhe controller 21 records a clip’
information file in which the generated ClipInfol(},
SequencelInfo(}), ProgramInfo(}, CPI{(), and ClipMark() are

stored.




0208 According to the process shown in Fig. 33, aclip
AV streamfile and a clip information file are
created and recorded. [0209] Wile, as in Fig. 32,
t he processing steps shown in Fig. 33 have al so been
described in a tinme-series manner, actually, the
processing of steps S11 to S16 is perforned at the
same time. [0210] The details of the process for
generating EP-map in - step S15 shown in Fig. 32 and
step S25 shown in Fig. 33 yyll be described with
reference to a flowchart shown in Fig. 34. This
process begins in a state where the optical disc 11 or
[angird. di sk having recorded thereon the TS descri bed
bove wth reference to Fig. 31 is loaded in the

" €COLL G RAPRAT BhUSp o ML FL Q. o HAL o1 811k

process begins in ‘a state where the optica

sthavinngi lecaidled chhgr eeforddie chS £198 &paPOsad Lf ahhe BS
audi o ES and the HQ audio ES, which is generated
regocdedi ng to the constraints described wth reference
to Fig. 27, is loaded in the recording apparatus 1.
[ORBP) exanpl e, the process is performed after the

pr c.igin of step 2%1 hown in Fig. 32 or the ,

orBEEs qy df E08p 21 SHowFIdroEige 355t 021ap i Fio-
33 have also been described in a time-series manner,
actually, the processing of steps S11 to S1l6 is performed at
the same time.
[0210])
‘ The details of the process for generating EP-map in
-step 815 shown in Fig. 32 and step S25 shown in Fig. 33 will
‘be described with reference to a flowchart shown. in Fig. 34.
This process begins in a stdte where the optical disc 11 orx
a hard disk having recorded thereon the TS described above -
with reference to Fig. 31 is locaded in the recording
apparatus 1 shown in Fig. 1. That is, the process begins in
a state where the optical disc 11 having recorded thefeOn
. the TS 190 composed of the BS audioc ES and the HQ audio ES,
which is generated according to the constraints described
with reference to Fig. 27, is loaded in the recording
apparatus 1. For example, the process is performed after
the processing of step $11 shown in Fig. 32 or the
processing of step‘821 shown in Fig. 33.

[0211]




F

- HOyputHerES RRE T8 packets

In step S51, the recording controller 28 reads the
clip information file recorded on the optical disc
11, and receives an input of a TS conposed of a BS
audi o ES and an HQ audio ES. As discussed above, the
TS has the structure shown in Fig. 27 or 31, and is
conposed of TS packets of the HQ audio ES and TS
packets of the HQ audio ES. The received TS is
conposed of a plurality of TS packets, and the TS
packets are sequentially,sggpLied to the controller
21. (0212] In step 552, the controller 21 obtains the
TS packets supplied fromthe recording controller 28,

an deternigﬁs whet her or not each_of the obtained TS
packetdSPs S31TSHhe AR T HG FERBECALEF o ESeaPfe the clip

. in. _Fig. 31. either the BS audi
infBERELLGP 3% FORMGREon itk bRl BB 16 RS0, °
rebBevER AUdiuEScpagkes égapésé&idESa Egcg@ﬁi6ﬁE§'§%é*Qn

audio ES), and the controller 21 determ nes whether

HQoaudbt Rehe obt aisedsI&i patsdeat, ithea TEShpacked fridt@re

BS. audio ES (BS audi o TS. packets). The header of each
shefn ihipS Bdcket 31i sanpt o\d dsapwised af TS packets of the

transport _priority flag tp flag) for identifying .
i%f( FresHgukep BF- t HdheBSesgdived

S T ket of ig ES. _Th troll
rsore eal R B Rl TR f 16 PREhERGE b hodth TS

| palREKets 4D s@%fﬁlfeﬁﬁﬂéifﬁ AgLanmnat, epgrE%t eq@ 81

when the tp ag I's the contr ol term nes
[02hat the TS packet is a TS packet of the BS audi o ES.
- 86 -

In step 552, the controller 21 obtains the TS packets
supplied from the recording controller 28, énd determines
whether or not each of the obtained TS packets is a TS
packet of the BS audio-ES. The TS packet is, as shown in.
Fig. 31, either the BS -audio TS packet 261-1 (a TS paéket of
the BS audic ES) or the HQ audio TS packet 271-1 (a TS
packet of the HQ audio ES), and the contreoller 21 determines

whether or not the obtained TS packet is a TS packet of the

- BS audio ES (BS audio TS packets). The header of each of

the TS packets is provided with a transport priority flag
{tp flag) for identifying whether that TS packet is a TS

packet of the BS audio ES or a TS packet of the HQ audio ES.

- The controller 21 uses the tp flag attached to the header of

each TS packet to perform the determination. For example,

when the tp flag is 1, the controller 21 determines that the

‘TS packet is a TS packet of the BS audio ES.




[0213] If it is determined in step S52 that the TS
packet is not a TS packet of the BS audio ES, the
process returns to step 552, and the subsequent
processing is repeatedly perfornmed. If the TS packet
iIs a TS packet of the BS audio ES, the processing
after step S52 is perfornmed. [0214] If it is
determined in step S52 that the TS packet is a TS
packet of the BS audio ES, then, in step 553, the
controller 21 obtains the ¥ | ue of the PTS of the PES
packet fromthe payl oad of the TS packet. The TS
packet has a TS header and a TS payl oad, and the data
g he PES packet is stored in the TS payl oad. For
[Oexd in Fig. 31, the PES . header 301-1 is

d |n t e TS Ioa ck 261-1,.
ang'}#%gt &én mm orbtsaleﬁ’s %Ee vi-r Etg’ of%% ac%el"é 18
no8t Qr ¢g plbal'l:ktel%e @E&Qeﬁgeéu%'ﬂb Eﬁ&ﬁms&ré{:@%ms to
control 21 obtai ns PTS val Ue PT [ 0215]
- stPESspackatd the gapnseghesht fymbeasphyr ab i tapofrehidy
packets, and a desired TS packet.nay not include a PES
prehéadesd. FJrf gkanPbepatket Hes pafiSondckét tdfe the Backedijo
__does not include a PES header but only includes a PES
CESpalhodREocethéngr 8ERRE TERRISTE €6 BEERPEEA. Then, a
[Oﬁf? equent TS packet is obtained, and the subsequent
protessing is repeatedly perforned. 87 -

If it is determined in step $52 that the TS packet is a
TS packet of the BS audio ES, then, in step S$53, the
controller 21 obtains the value of the PTS of the PES packet
from the payload of the TS packet. The TS packet has a TS
header and a TS payload, and the data of the PES packet is
stored in the TS payload. For example, in Fig. - 31, the PES
- .header 301—i-is included in the TS payload of the TS packet:
'261—1, and the controller 21 obtains the value of the PTS
stored in the PES header 301-1. For example, the controller
21 obtains PTS value PTS#1.

[0215]

-One PES packet. is generated from a plurality of TS
packets, and a desired TS packet may not include a PES
header. For example, if the payload of the TS packet does
not include a PES header but only includes a PES payload,
the process returns to step $52. Then, a subsequent TS
packet is obtained, and the subsequent processing is

repeatedly performed.




[0216] In step 554, the controller 21 determ nes

whet her or not the TS packet including the PES packet

of the HQ audio ES whose PTS is the sanme as the

obtai ned PTS (e.g., PTS#1l) exists at the end of the

TS, and al so determ nes whether or not the | eading

access unit has the header including the detai

information. First, the controller 21 determ nes

whet her or not, for exanple, the TS packet ‘i ncluding

the PES packet of the HQ audi o ES whose PTS value is

the sane as PTS#l obtained'in step S53 exists at the

end of the TS (that is, whether or not that TS packet

IS ?Iaced after the TS packet obtained in step S52 in
(0248 TS). In other words, the controller 21 determ nes

whet her, or t the TS packet t he audio ES with

PTo ToeB) 5031 et ar TR e SFo 2patRET RN ARG BS

i t N [ al pe [

e e R e F) el oo St ROPTah 1T S 1ol S0
ESt hRoIS At @ the ISmpagkethofopthenBS pugl pegé MIETR 45 e

obt ai ned PTS#1), the controller 21 further determ nes
expbs het tdre sotl phetPETHayHohcd1302d2t ofmites HQeahdiroor

TS packet with PTS#1 (nore specifically, the header
nopf the elepddngpagreas Yot Has fdeubeadehelnetuding the

Cnt . ‘th i nf . h . ig. 28 3
aol A SRS HLSLROLOn Shou L0 £ 5o 28,8
whgg}rz]éf CHLI Slrotglfggt gﬁ%ﬂkﬁ%,e%%t t}%tr BQTL:F%POJIZ@'}R%S&H %ﬁgEB{;S

descri bed above wt rence

PTS#1 obtained in step S53 exists at the end of the TS (that
--is, whether or not that TS packet is placed after the TS
packet obtained in step S52. in the TS). In other words, the.
controller 21 determines whether or not the TS packet of the
HQ audio ES with PTS#1 is located after the TS packet of BS
audio ES with the obtained PTS#1. If YES is obtaiﬁed (if

the TS packet of the HQ .audio ES with PTS#1 is located in

- the TS after the TS packet of the BS audio ES with the

- obtained PTS#1), the controller 21 further determines
whether or not the PES payload 302-2 of the HQ audio TS
packet with PTS#l1 (more specifically, the header of the PES
payload 302~2) includes the detail information (the
information shown in Fig. 28 at which decoding can be
started). That is, the controller 21 determines whether oxr
not the alignment described above with reference to Fig. 29

l.is satisfied, and also determines whether or not the PES




88 payload extracted fromthe HQ audio TS packet with
the sane PTS includes the detail information (the

i nformati on shown in Fig. 28 at which decodi ng can be
started). [0217] If it is determined in step S54 that
the TS packet including the PES packet of the HQ
audio ES wth the sane PTS as the obtained PTS (e.g.,
PTS#1) does not exist at the end of the TS, or if it
is determ ned that the | eading access unit does not
have the header including e_detail information, the
process returns to step 552, and the subsequent
processing is repeatedly perforned. That is, unless

both condi t i t,.the p t to st
p2gdsd) FHEISHEDAdRM GHS P stk (VEBSFECbOrarhedy, soRe

1 5. [0 s i [
N T

int hegPES packeati of abBedaii audi ®LEStwhthBq}he sane PTS
as the obtained PTS (e.g., PTS#1) exists at the end of

[OBR2] TS and if it is determ ned that the | eading access
unit has the header including the detail information,
t heff iith issdepesBbned Har ¢a8Pr 6P efrhay et g5t Peckeatrent

O v e (L MO LA T
eofTeF S T 0 BALT Yo BRI IR g qhf S0 e
enﬁr-g&ﬂetﬁﬁ@rl% the samecare Aldgnsdeaohhat chde HQ;aydio
access unit does not have the header including the detail
information, the process returns to step S$52, and the
subsequent processing is repeatedly performed. That is,
unless both conditions are met, the process returns to step
552. If both conditions are met (YES is obtained), the
process proceeds to step §55.
{0218]

If it is determined .in step S$54 that the TS packet
including the PES packet of the HQ audio ES with the same
PTS as the obtained PTS {(e.g., PTS#1) exists at the end of
the TS and if it is determined that the 1eading access unit
has the header including the detail ihformation, then, in
step 535, the controller 21 sets the current TS packet as an
~entry point. For example, the controller 21 designates the -
TS packet 261-1 shown in Fig. 31 as an entry point. That is,
if the HQ audio TS packet and BS audio TS packet whose PTS

values are the same are aligned s0 that the HQ audio TS




89 packet is placed after the BS audio TS packet, and
if the PES payload obtained fromthe HQ audio TS

packet includes the detail information, that BS audio
TS packet is designated as an entry point. [0219]
Since the detail information is included in the HQ

audi o TS packet having the sane PTS as the BS audio TS
packet designated as an entry point, the detai
information can be imedi ately obtained for playback
of HQ audio, thus allowiLnggquick playback. An
apparatus for playing back only BS audio also allows
qui ck playback because the TS packet designated as an

pgB5bti E SRty daE TR el ey PRTCh e s e thep
pEB Sﬁggl}l&{ﬂd ddhe iR 'e@ @ITOIB%GB%@% : E§SagQC]LJLE :L'ﬂgl@&ig%o

e TS pa nunber e val ue of

thebtiat aed iz{ro&&r@méﬁs thf¥s BH S6Sedsapayest FilaDs are
attached during TS packetization, and the PIDs of the

deBSgnaded &S aanénthg piiintaudi o ES are the sane (e.g.,
Pl D=aO). Thus, for-exanple, the controller. 21
{08L8ht es EP map based on PID=aO, the TS packet nunber

(L16,30u152 RRekel AybeL ob.Lhe BS. AU, IS pagkel,
aufX3MPs M e -BG IRgCHlPad W Hhsr §heERDCSS tachdlo TS
packet designated as an entry point, the detail information
can be immediately obtained for playback of HQ audio, thus
allowing quick playback. An apparatus for playing back only
BS audio also allows quick playback because the TS packet
designated as an entry point has a PES packet header of BS
audio.

[0220]

In step 556, the controller 21 creates EP map based on
the PID of the BS audio ES and the HQ audio ES, the TS
packet number, and the value of PTS obtained in step S53.
As discussed above, PIDs are attached during TS
packetization, and the PIDs of the BS audio ES and the HQ
audio ES are the same (e.g., PID=al)}. Thus, for example,

- the controller 21 creates EP_map based on PID=al, the TS
packet number ({(the source packet number of the BS audio TS
packet 261-1 shown in Fig. 31), and PTS#1.

[0221]

A specific example will be described with reference to




- ThB3E e%%%é%ﬁmr{‘jg'eftﬁpﬁ Dot 33 (e iitﬁéi ?Fgeetbe{lgrsﬁ %g.

90 the syntax of the EP map shown in Fig. 19. The

nunber of stream PID entries and the stream PID[ k] are

gener ated based on the PID used in the processing of

step 556. The stream PID[ k] indicates the val ue of

the PID of the transport packet carrying the

el ementary streamreferred to by the k-th EP

map_for_one _stream PID entry in the EP map. The

EP-streamtype[k] is set to 3 (audio) (see Fig. 20).

The nunber of EP coarse enyfies[k], the nunmber of EP

fine entries[k], and the

EP map for _one_stream PID start_address[k] are

enerated _based on the TS packet n er _and the val ue
ehgy SYREBTRS gl P A ePnaRBYBCRR S iy P st 33556, As can
nufiBeSC8R I Al EIPLRREECL Cal DGRy LRI pihP. FRRP
i g. ,

or one~stream PI B shown in t e sour ces of

gehBeadal ass & efh ithet BEDERs S@PLd AhORSoSLESARG RID AL

PTS EP start and SPN EP start. Thus,. the data stored
S56n t e B regm fRAD [@heisdieatre Pltihd sralgenef atled Hiased

on the TS packet nunber used in the processing of
thgt EpaBSBOrh RRcketheasbyiiee P ledtemenBsy atreamhaedsrrpd

point, [0222] In step S57, the controller 21
todgé’ eFRf nEs TR HAP_$PT_RBE_F hEC ¥l it dh 9 Tfr BebRBgEFpnar-

that— n packet "1s no ast packet ,

ThOl nthisd »r ¥ WIPIRGesseeh IS LACkEL thgmai ns, the process

returns To stép 552, 7and the subsequent

number of EP fine entries([k], and the

EP_map_formoneﬂstream_PID_start_address[k] are generated
based on the TS packet number and the value of the PTS used

in the processing of step S56. As can be seen from

‘reference to the syntax of the EP map for one stream PID

shown in Fig. 21, the sources of the data stored in the

'EP_map for_one_stream PID are PTS_EP start and SPN _EP start.

Thus, the.data stored in the EP map for one stream PID is
generated based on the TS packet number used in the
processing of step 556, i.e., the source packet number at

the entry point.

- [0222]

In step S57, the controller 21 determines whether oxr
not the currently processed TP packet is the last TS packet.l
If it is determined that the current TP packet is not the
last TS packet, or that an unprocessed TS packet remains,

the process returns to step 552, and the subsequent




91 processing is repeatedly perfornmed. That is, the
process is repeatedly performed until the last TS
packet has been processed. If it is determined in
step S57 that the currently processed TS packet is
the last TS packet, the process ends. [0223]
According to the process shown in Fig. 34, EP map is
created. [0224] An arrangenent for playing back a
clip AV streamfile and clip information file (clip)
recorded on the optical _digc_11 according to the
process shown in Fig. 31 of the Ilike will be
described. Fig. 35 is a block diagram showi ng an
exan?le sfructure gg a gla back aﬁgaratus 341 for ,
PIOCEFPhYY bacdiCRRE“daY aPret on'Phel dpt P §eses 18
, t r 1, cQnti.0 veral
rei%yélrt%??%%leorff%trg“%ﬁ Bp%ga%kgéalpaﬁgcr tartsuggg&glkebﬁ;ase%%g&ti ng
prace9Bta ol P agr am gREEPRI AL i1 aAURNES7 OFhdY the
controlling a playback controller 354 to read a
- cue@Bht DY ff@gysaRdr @sopdereonid heoptkeals dhstketl ]l tand
.to load the programinto a nenory 353 to execute it
prgcesfdemds+ o a user's operation that is input using an
gperation input unit 352. For exanple, the controller
£0§§§] can display a predeterm ned nenu screen on an
Fé;zgc;cgaarldingl 3B BYe A8 S5 MR LS, OPL £y dip3C 3115 LS

created.

[0224]

An arrangement for playing back a clip AV stream file

. and clip information file‘(clip) recerded on the optical

disc 11 according to the process shown in Fig. 31 or the
-like will be described. Fig. 35 is a block diagram showing
an example structure of a playback apparatus 341 for playving
back the data recorded on the optical disc 11.

- {0225]

A controller 351 controls the overall operation of the
-playback apparatus 341 by executing a control program
prepared in advance or by controlling a playback controller
354 to read a control program recorded on the optical disc
11 and to load the program into a memory 353 to execute it
according to a user's operation that is input using an
operation input unit 352. For example, the controller 351
can display a predetermined menu screen on an external

display device when the optical disc 311 is loaded.




92 - 022 61 The operation input unit 352 includes an

i nput device including, for exanple, buttons, keys, a

touch panel, a jog dial, and a nouse, and a receiver

for receiving an infrared signal transmtted froma

predeterm ned renote commander. The operation input

unit 352 obtains an operation input from a user, and

supplies it to the. controller 351. [0227] The nenory

353 stores data necessary for the controller 351 to

perform various processes,,as needed. [0228] The

pl ayback controller 354 reads data fromthe optica

di sc 11 according to the control of the controller
[O%ﬁé’ and outputs the read data to the controller 351

menory 353, or a buffer 355 to supply it to an AV

de er - When t he i.nf t] ead fr. h .

optSaprardsidh Thidl® apid 36T Lo SRILY [evice
inkMOIHPL iFeR, cRafblP, IK{QIJRLT QByEi | & (ERHBRNe10T ot AEy

like, the information read by tﬁe pl ayback = control Ter
-di3bA dr8l auinputet Oahdiea codditle-e FoB5te @i tirey MBMKYrared

353. When the information read fromthe optical disc
signal jtyranayifhed, fxerp ayeaietAvnsne@ansidtie commander.

i nformation read by, the playback controller 354 is

]

Tho, REAFA O™ REPERF PRI G5 CHTeIBBpRY PRETAF icHe LAGUT from
o gegoder, 356, [0229). The,butfer 355 Legporarily stores
[0227]

The memory 353 stores data necessary for the controller
351 to perform various processes, as needed.

[0228]

The playback controller 354‘reads data from the optical
disc 11 according to the control of the controller 351, and
outputs the read data to the contreoller 351, the memory 333,
~ or a buffer 355 to supply it to an AV decoder 356. When the
information read from the optical disc 11 is a control
program or control information, a clip information file
(EP_map), or the like, the information read by the playback
controller 354 is output to. the controller 351 or the memory
353. When the information read from the optical disc 11 is
AV data, such as an AV stream file, the information read by
the playback controller 354 is output to the buffer 355 to
supply it to the AV decoder 356.

[06229]

The buffer 355 temporarily stores the AV data read from




93 the optical disc 11 by the playback controller
354, such as an AV stream and supplies the data to
the AV decoder 356. Actually, since the AV streamis
conposed of a TS, the controller 351 obtains a PES
fromthe TS, and further obtains an ES. The ES
includes a BS audio ES, an HQ audio ES, and a video
ES. [0230] The AV decoder 356 decodes the AV data
supplied from the playback controller 354, such as an
AV stream and outputs ghg resulting video signal and
audi o signal to an extern f di spl ay devi ce.
Specifically, the AV stream includes an encoded BS
audi o ES, HQ audio ES, and video ES. 50231 The AV
thaeeeaé?a%%l%;ll. RE| e, PR RARRWE RS TR §eT 3634 a SuFbr 36

orf4 9 So5RIST Pl 0L decotlng 20k 85, shooded
Ac@ﬁglf’yf Oglnéjaect@% RY Qt¥é£§81£%&mg>%ggﬁy Jlfngl 5. fh%

_ own in Fig secon eco 3

coleeodi &g &m&anESaeP§§d@Ebmlﬁﬂen@sa éﬁ@ofmkﬁﬁé%Odlng
nmet hod and a video decoder 356-3 for decoding a video

. obE&In§ 0282S. TiTheA¥Sdércletes3%6 BshawdionEFi an 3 asdio -
capabl e of decoding BS audio ESs as audi o and is not

EScapa®l @ videddodi ng HQ audi o ESs. The AV decoder 356

[Ogggﬁn in Fig. 37 1is capable of decoding HQ audi o ESs

udi o. The AV ‘

The AV decoder 356 decodes the AV data supplied from

the playback controller 354, such as an AV stream, and
cutputs the resulting video signal and audio signal to an
external display device. Specifically, the AV stream
includes an encoded BS audio ES, HQ audio ES, and video ES.
[0231]

The AV decoder 356 may include, as shown in Fig. 36, a -

- first audio decoder 356-1 for decoding an audio ES encoded

using a first encoding method and a video decoder 356-3 for
decoding a video ES, or may include, as shown in Fig. 37, a
second audio decoder 356-2 for decoding an audio ES encoded
using a second encoding method and a video decoder 356-3 for
decoding a video ES.
[0232]

The AV decoder 356 shown in Fig. 36 is capable of
decoding BS audio ESs as audio and is not capable of
decoding HQ audio ESs. The AV decoder 356 'shown in Fig. 37

is capable of decoding HQ audio ESs as audioc. The AV -




94 decoder 356 shown in Fig. 37 has the second audio
decoder 356-2, which provides higher performnce than
the first audio decoder 356-1, and is al so capabl e of
decodi ng BS audio ESs. However, due to the genera
desire for higher- performance pl ayback, in the
follow ng description, it is assunmed that the AV
decoder 356 shown in Fig. 37 decodes an HQ audi o ES.
[0233] Referring back to Fig. 35, the display device
out puts the content recgr? d on, for exanple, the
optical disc 11 based on e data (video data and
audi o data) decoded by the AV decoder 356 (that is,.
| ay device displays video and outputs

the. di
de&ﬁg?ﬁ)égfﬁ*o%]n 1)3\ 8+9ve® 35729 Lheypererd cYihsedegods T
troll d d bl di
35%— 81[1]1%9&50%1 es h <$1§e neeer%%(rl an eatl'rxan \{'?ei fej,rn% um

Fadi g a exible

au%aéﬁaec@&blo@tascal Qhéclélmdidsa%gm@ &P RMJiGpact

Read Only N@nnry) and a a nmagneto-optica
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(Mni-Disk)), or a sem conductor nenory is |oaded in
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HQshg %% Fig. 34 (which is generated and recorded in
step ‘%1 'shown in Fig. 32 or step

[0233]

Referring back to Fig. 35, the display device outputs
the content recorded on, for example, the optical disc 11
‘based on the data {video data and audic data) decoded by the
AV decoder 356 (that is, the. display device displays video
and.outputs audio).
[0234]

A drive 357 is further connected to the controller 351,
--as needed, and a removable medium 30 formed of a magnetic
disc {including a flexible disc), an optical disc (including
a'CD*ROM (Compact Disk-Read Only Memory) and a DVD), a
magneto-optical disc (including a MD (registered trademark)
(Mini-Disk}), or a semiconductor memory is loaded in the'
“drive 357. Examples of the removable medium 30 may include.
[0235]

The method for.performing special playback using the.
EP _map generated by the process shown in Fig. 34 (which is

generated and recorded in step S$15 shown in Fig. 32 or step




- 95 S25 shown in Fig. 33) will be described. EP map
is useful for random access playback. [0236] 1In a
di gital broadcast transport stream audio PlIDs nay
change, and an AV decoder (the AV decoder 356 of the
pl ayback apparatus 341 shown in Fig. 35) may need PID
mappi ng in the recorded transport stream EP map has
the value of the audio PIDto be referred to by the
EP map for each sub table called EP map for one
stream PID(), and Progranypfo has information
concerning PID mapping. [0237] Fig. 38 is a flowhart
showi ng a random access playback process for a BS
udio ES, This process is a process perforned, for

S2ax SPIe, 1w -t He) praybdek Upisdr&ets 341 "Fhovh ysgful
fogiganggmiigaégy Pga%ggcﬁwfdecoder 356 shown in Fig. 36
ac p (cCli

pl ays a cl p AV streamfile and clip
[okRkermation file) recorded onto the optical disc 11 by
the foregoing processes, that is, a process perforned
when taheligikaybackadppar atrasspdit Ssipfaint,S aB3iaudiiDs bElsy
and video ESs (and does not support HQ audi o ESs).
chyhge, prot egs AVsdefodehefthe Pdhderrdetedso ptfaydback
rocess, that is process in which the clip AV

P a
plevpPagkn sHRaEatEE o Ao PRATR Hd §ici-caP) B¥@err PdDnot
| ayed. back fromthe beginning but_is ed .back
maBp R LD ARE OB OO0 Db al PR 123 tne,
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each sub table called EP_map_for one stream PID(), and
ProgramInfo has information concerning PID mapping.
[0237]

Fig. 38 is a flowchart showing a random access playback
process for a BS audio ES. This process is a.process
performed, for example, when the playback apparatus 341
shown in Fig. 35 including the AV decoder 356 shown in Fig.
36 plays back a clip {(clip AV stream fileland clip-
information file) recorded onto the optical disc 11 by the
foregoing processes, that is, a process performed when the
-playback apparatus 341 supports BS audic ESs and video ESs
(and does not sﬁpport HQ audio ESs). That process is
further a random access playback process, that is; a process
~in which the clip AV stream file recorded on the optical
.disc 11 is not played back from the beginning but is plaved
back starting from a playback position specified by a user.

This process begins when the optical disc 11 having a clip




96 recorded thereon is |oaded in the playback
apparatus 341 shown in Fig. 35 (which is a playback
apparatus including the AV decoder 356 shown in Fig.
36). [02387 In step S111, the playback controller 354
obtains EP map froma clip including a BS audio ES
and an HQ audio ES, which is recorded on the optica
disc 11, under the control of the controller 351. The
pl ayback controller 354 supplies the obtained EP map
to the controller 351. [02384 - In step S112, the
operation input unit 352 receives a random access
pl ayback instruction given froma user. The operation
' i | es, t.he.sign coryespandin
reRed Bk e0n B PR, 0 RROB R NS ) P
siexal e rikhe3 ys efn shedid 518 Bl &y baGke RSS! 11QB168DLEY
poi nt) by using tine (play acﬁ time on the AV strea
tho AWideecder abBloslamaess pliagybaek. i nstruction. The
operation input unit 352 supplies the signa
[%gﬂﬂesponding to the received tinme of the entry point
to the controller 351, The _entry point is,

as
di sdBs8EP above WiehPraverehcertid Rilgr 324 oleaimhat ed
a predet erm ned BS.audi 0o, IS pack The .
E%g% rg?P§r§3 g}%é?¥€f§§nﬁr8d%§e?ﬁ$ﬁ%§k%gﬁgufﬁtPgnaUle
EDASRd cANi st P SEONRIonChEESPLNAE NG 1R R LhABr the
supplied fromthe operatioh input unit 352, and
caatrenlnbieshd@ dfkrolnalr BS1.t hehs ot ydar c3htrbs1abl By

to convert the tine (tinme on the
supplies the obtained EP map to the controller 351.

[0239]

- In step 5112, the operation input unit 352 receives a
- random access playback instruction given from a user. The
operation input unit 352 supplies the signal corresponding
‘to the received instruction to the controller 351. For'
example, the user specifies a playback position {entry
point) by using time (playback time on the AV stream) to
give a random access playback instruction. The operation
~input unit 352 supplies the signal corresponding to the
received time of the entry point to the controller 351. The
éntry-point is, as discussed above with reference to Fig. 34,
designated for a predetermined BS audio TS packet. The
controller 351 performs predetermined calculation based on
- the signal corresponding to the time supplied from the
operation input unit 352, and determines a PTS. That is,

the controller 351 is able to convert the time (time on the




97 AV strean) specified by the user into a PTS.
[0240] In step 5113, the controller 351 obtains the
source packet nunber and PTS val ue of the received
entry point based on the obtained EP-nap.
Specifically, the PTS based on the tinme specified by
the user and a PTS based on EP MAP are conpared to
designate a PTS for playback in the PTSs stored in
the EP_MAP, and the source packet nunber
corresponding to the desigragted PTS is specified. For
exanple, in Fig. 31, when the position represented by
SPN_EP_start, that is, the source packet nunber at

[ Ia bac e starte signated as an
‘)gﬁr%ttrr)?am SCrhie (fby thEhBRSE hle&corﬂ r%%l'er 351

[gashgnat es SPN# correspondlng to SPN EP start (i.
t he nunber of the BS audio TS packet 261-1) as the

sourgesac ket urber coht 41 er@ MY oBOL NS , tEN& IS ce

packet (the TS payload portion of the TSpacket)
paicrkeltudilmlget hen BS Tou thiad ud So paiciketr2&lived sntdespeinat ed.
. [0241] 1In step 5114, the controller 351 designates
baprgd ophERE neRf iRk EFpligRet FrAMET cad lyhethealll's based
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corresponding to the designated PTS is specified. For

- example, in Fig. 31, when the position represented by

SPN_EP_start, that is, the source packet number at which

- playback is to be started, is designated as an entry point -

{that is, .when the controller 351 designates SPN#1

¢ corresponding to SPN EP start (i.e., the number of the BS

audio: TS packet 261-1) as the source packet number of the

" entry point), the TS packet (the TS paylcad portion of the

- TS packet) including the BS audio TS packet 261-1 is

designated.
[0241}

In step 5114, the controller 351 designates the
obtained source packet number as the read position of the
¢lip including the BS audio ES and the HQ audio ES. For
- example, the controller 351 designates the obtained source
packet number, i.e., SPN#1 (SPN EP start), as the clip read

position of the optical disc 11. Sinqe, as discussed above




98 wth reference to Fig. 34, the entry point can
only be designated for a BS audio TS packet, the read
position of the optical disc 11 has been designated
in the BS audio TS packet. [0242] 1In step 5115, the
pl ayback controller 354 reads the TS packet of the BS
audi o ES havi ng that source packet nunber under the
control of the controller 351, and supplies it to the
AV decoder 356. For exanple, the playback controller
354 reads the TS packet of ghe BS audio ES having
source packet nunber SPN#1l, and supplies it to the AV
decoder 356 shown in Fig. 36. [0243] In step 5116,

t he decodi n

t AV_decoder_ 356 st th
wg B o VST i ate Off{hefees%&.yopag £ 75 ST Prie
[ tagke au
R A e e A e S g
tﬂ@cageicéﬁ@usl&asﬂ hes %éé%?tdgs%g%fa@\éﬁ _uil #id s36uaaBdrs
is capable of decoding BS audio ESs. Thus, the TS

ppakkiets of the BS audio ES are sequentlally read,
decoded, and output. The subsequent TS packets are

[(P249kd back in a sinilar manner to a nor mal pl ayback
tion thereof is thus

operatl n ai_l ed descri

omi t'f% @1?§7Q§het{'&pa1&éf 8FsCpR abketlen 84 Zeads the Ts
paéfg@e 't%'e' $sPLAKES b 1N e eREE sl fof SRR LOhumper

vi deo for s I mages rn rowsabi e Show,
uﬁ@@rsﬂﬂé|cdnﬁﬁggsof the controller 351, and supplles it to
the AV decoder 356. For example, the playback controller
354 reads the TS packet of the BS audio ES having source
packet number SPN#1, and supplies it to the AV decoder 356

shown in Fig. 36.

{0243]

In step S116, the AV decoder 356 starts the decoding of -

the supplied TS packet of the BS audio ES. That is, the
'playback is started from the BS audic TS packet 261-1 (Fig.
31) having source packet number SPN#1. ~The AV decoder 356
has the structure shown in Fig. 36, and is capable of _

- decoding BS audio ESs. Thus, the TS packets of the BS audio
ES are sequentially read,-deéoded, and output. The
subsequent TS packets are played back in a similar manner to
. a normal playback operation, and a detailed description
thereof is thus omitted. Only the BS audio TS packets are

- sequentially picked up and decoded. In a-case of video ESs

for still images in a browsable slide show, the still images




.99 are sequentially changed according to instructions
fromthe wuser, and the video ESs are sequentially
decoded and out put according to instructions fromthe
user. In a case of normal video, a playback operation
simlar to a normal video playback operation is
carried out. [0244] According to the process shown in
Fig. 38, the playback apparatus 341 (Fig. 35)
including the AV decoder 356 shown in Fig. 36, which
supports BS audio ESs, nerghby_-refers to EP map to
provi de random access pl ayback of a BS audio ES in
response to a random access pl ayback instruction given

fr . - ] . ac s playbha
s5r SBuat MR <R o A Y B LSRR PR it e
usk®f eERACENd @iRehl B¥WEhars ShQWhtiR1Ty0decdied BN output
process is a process perforned, for  exanple, when ?he
acpbaybag kcapparaiingiddd shamwrtHen ubkeg.. B5 a4 nadsidioig t he
AV decoder 356 shown in Fig. 37 plays back a clip _
nogwki pvileo ster pdavbatk eperation isafdiantform fidmpl video
recorded on the  optical disc 11 by the foregoing
PlAyBRES sRETAHAP {8, CArTiRD@BYs performed when the
[Ozlgyback apparatus 341 supports HQ audi o ES and vi deo
%s. That process is further a random access playback

Pr og&dihatol Sh@ PHRERIS shBwihi £heife 38l | BheAY1ayback
streamfilé recorded on the optical di'sc 11 Is not

apphayess IACKFiHONBS hei DEgiditign@hBULVI Sedd e & slBagkown
starting froma

. in Fig. 36, which supports BS audio ESs, merely refers to

EP map to provide random access playback of a BS audio ES in

response to a random access playback instruction given from -

the user.

[0245]

A random access playback process for an HQ audio ES
will be described with reference to a flowchart shown in Fig.
'39. This process is a process performed, for example, when
the playback apparatus 341 shown in Fig. 35 including the AV
decoder 356 shown in Fig. 37 plays baék a clip (clip AV
" stream. file and clip information file) recorded on the
optiéal disc 11 by the foregoing processes, that is, a
process performed when the playback apparatus 341 supports
HQ audio ES and video ESs. That process is further 'a random
. access playback process, that 1s a process in which the clip

AV stream file recorded on the optiéal disc 11 is not played

back from the beginning but is played back starting from a




100 playback position specified by a user. This
process begins when the optical disc 11 having a clip
recorded thereon is |oaded in the playback apparatus
341 shown in Fig. 35 (which is a playback apparatus

i ncludi ng the AV decoder 356 shown in Fig. 37).

[0246] In step 5151, the playback controller 354
obtains EP map froma clip including a BS audi o ES and
an HQ audio ES, which is recorded on the optical disc
11, under the control of §hg controller 351. The

pl ayback controller 354 supplies the obtained EP map
to the controller 351. [0247] |In step 5152, the

P BFALEL -\ BRYA HOLL A0 £5CF1 o5 o SSUCRTLEEESSS gy

a
glvenyfron1a user. € ~oper

whdiPUhelBbt 1382 SLPli1ehalREgSh IORlp GUIdERANEL Do O s
the recelived instruction to"the controller. 351. For

leadplia, thhepus@sagpepiphirasus P4 RYNash PASFLLON3E eidiyh
point) by using time to give a random access pl ayback

ig pstdeebpoh. afer opsr dnicéndinputhaidit @52dsupp$é eshavine

. signal _corresponding to the received tine of the entry

Lhdift 3¢b-the controller 351, The entry point is, as

[ ]ﬁﬁussed above with reference to Fig. 34, designated

or 'a predeterm ned BS audio TS packet. Since the

Dbt L B el s,
EESep Fotmexadpi®,iddlublify a BS audio ES and an HQ audio
ES, which is recorded on the optical disc 11, under the
control of the cqntroller 351. The playback controller 354
. supplies the obtained EP_map to the controller 351.

[0247]

In step 8152, the operation input unit 352 receives a
random access playback instruction given from a user. The
operation input unit 352 supplies the signal corresponding
~ to the received instruction to the controller 351. For
. example, the user specifies a playback position {entry
point) by using time to give a random access playback
instruction. The operation input unit 352 supplies the
signal corresponding to the received time of the entry point
to the controller 351. The entry point is, as discussed
above with reference to Fig. 34, designated for a
predetermined BS audio TS packet. Since the playback
apparatus 341 is provided with the AV decoder 356 shown in

Fig. 37 and supports HQ audio ESs, for example, in the




101 exanple shown in Fig. 31, a request for playback
starting fromthe HQ audio TS packet 271-1 is issued.
However, the entry point obtained herein is that
designated for the BS audio TS packet 261-1. Thus, in
t he subsequent processing, the read positionis
designated in the opti mum HQ audio TS packet. The
user may specify time (playback duration) into which".
aPTS is converted as a random access pl ayback
position. [0248] In stepm$ls3, the controller 351
obt ai ns the source packet nunber and PTS val ue of the
received entry point based on the obtained EP map.
Lfrecally, t PTS bas on. the tine. specified by
xRk L8 Yon, Bl SRl miaveibE el et

£rORStHBAlE AdibS fs0haBkaybaek 1 md heHLas RLALRD ) Rhe
the EP MAP, and the source packet nunber

‘ent@kr pspondoitthined hbeedasi gnaiad RESgnatepecdf ik BROr
exanple, in Fig. 31, when the position represented by
augpN: TEPpatiatt 263 ~desi Ghas edimsthen seipsegupot nbroqassang,

is, when the caontroller 351 designates SPN#1 )
th@oFFé@pEﬁEﬁ?ﬁfQ(}s SPREEP SRR (GD% oPtimRN N disr TS

oklELES B RS A0CkeL B0 @R BB RRTE o
whiBf BSefydiO bavRackg! 2261l dom detlgnab edyp e user.
may directly specify a tinme position, or nay perform
poahtoper ation, such as a fast forward or fast reverse
operation, without directly specifying tinme, so that
10248]

In step S153, the controller 351 cobtains the source
packet number and PTS walue of the received entry point
-based on the obtained EP map. Specifically, the PTS based
- on the time specified by the user ‘and a PTS based on EP_MAP
" are compared to designate a PTS for playback in the PTSs
- stored.in the EP. MAP, and the source packet number
correspending to the:designated PTS is specified. For
.-example, in Fig. 31, when the position represented by
' SPN;EP_start is designated as an entry point, {(that is, when
- the controller 351 designates SPN#1 corresponding to
SPN_EP start . (i.e., the.nuﬁber of the BS audio TS packet
::261—1), as the source packet number of the entry point), the
. TS 'packet including the BS audio TS packet 261-1 is
- .‘designated. The: user may directly specify a time position,
.-ér may perform an operation, such as a fast forward or fast

reverse operation, without directly specifying time, so that




102 the playback apparatus can determ ne the
corresponding tinme information in accordance with the
user's operation. In playback, an access position nay
be controlled al so based on the STC sequence

descri bed above, which is not discussed herein
because this operation has no relation with the
present invention. [0249] |In step S154, the
controller 351 designates the obtained source packet
nunber as the read positiogmof the clip including the
BS audi o ES and the HQ audi o ES. For exanple, the
controller 351 designates the obtained source packet

' P PN, EP st.art th i d
e e R e e Wt S SRS

on o i ca i SC A n

in2BOMEt i Lih RLBLAREE Wi fH Gh3hsckNE S L iRQI Nt rhan
only be . designated for a BS audio TS packet, the
‘plaghdcppsid iawredt pbhet D At @ sontdol hatd N@@Nbased on
designated in the BS audio TS packet. [0250] In step
thg]18EC-s¢qugricsy Haekr tloed radidver, 3Bdchedsdsndthelisopsised|
disc 11 starting fromthe current read position under
hefRLA RHIFH® FhiPhePREAMt YU Ihes 381 rebitl Gbtdiths thR HQ
10 T cket that is first recorded after the read
pr%%%??i%ﬁ%%ﬁ%lfﬁ'reSpect to recording tine). For
(ogxgymple, in the exanple shown in Fig. 31, when the
read position is designated in the BS audio TS packet

26Tl stlebespbaybaoK controller 351 designates the
obtained source packet number as the read position of the
clip including the BS audio ES and the HQ audio ES. For
example, the controller 351 designates the obtained source
packet number, i.e., SPN#1 (SPN EP start), as the clip read
_positiop of the optical .disc 11. Since, as discussed above :
with reference to Fig. 34, the entry point can only be
designated for a BS audio TS ‘packet, the read position of
the optical disc 11 has been designated in the BS audio TS
packet.
- [0250]

In step 5155, the playback controller 354 reads the.
optical disc 11.starting from the current read position
under the control of the controller 351, and obtains an HQ .-
audio TS packet that is first recorded after the read
position (with respect to recording time). For example, in
the example shown in Fig. 31, when the read position is

designated in the BS audio TS packet 261-1, the playback




103 controller 354 obtains the HQ audi o TS packet
271-1, which 1is the first recorded HQ audi o TS packet
whose source packet nunber is subsequent to the BS
audi o TS packet 261-1 (SPN#1). The pl ayback
controller 354 supplies the obtained HQ audio .TS
packet 271-1 to the controller 351. That is, the

pl ayback apparatus obtains a BS audi o packet and an HQ
audi o packet based on the PID, while ignoring the BS
audi o packet, which appeays; first; and obtaining the
HQ audi o packet, which appears next, according to the
transport priority flag. [0251] In step 5156, the

FRPHBTSE 36 reHEadbr TRl Gt "PneeRESTS: b ol
i stpl%%eo Y 2l ped JdQqrud 'He it dP@%&a@%Qh@ﬁoég _es ?Lll]xggg %a‘?:%@ t

TS value. In the exanple sho in Fig.
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of the PTS header 302-1 included in the TS payl oad of
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(whose source packet nunber is subsequent to that of)
whithe appeaentlexty, eadchdandi o TShganketspdFt- prisdrity flag.
obt ai ned, and the
[0251]

In step 5156, the controller 351 determines whether or
not the PTS value of the PTS header included in the TS
payload of the obtained HQ audio TS packet matches the
obtained PTS value. In the example shown in Fig. 31, the
controller 351 determines whether or not the PTS value of
the PTS header 302-1 included in the TS payload of the.
obtained HQ audio TS packet 271-1 matches the PTS wvalue
(PTS#1) obtained in the processing of step 5153.. If it is
determined that the PTS value corresponding to the obtained
HQ audio TS packet does not match the PTS value obtained in
‘the processing of step S153, the process returns to step-
5155, and the subseguent processing is repeatedly performed.
For example, the HQ audio TS packetA271~2 recorded after

(whose source packet number is subsequent to that of) the

currently read HQ audio TS packet 271-1 is obtained, and the




104 determnation of step S156 is performed on the
obtained HQ audio TS packet 271-2. One PES packet is
generated froma plurality of TS packets, and a
desired HQ audi o TS packet may not include a PES
header. For exanple, if the payload of the HQ audio
TS packet does not include a PES header but only
i ncludes a PES payl oad, the process returns to step
5155. Then, a subsequent HQ audi o TS packet is
obt ai ned, and the subsequert processing is repeatedly
performed. [0252] If it is determned in step S156
that the PTS value corresponding to the obtained HQ
de@egfnsyngém%@tst%gt 8188 1% e ibanial e eplauied dd Lie
processing of step 5153, the controller 351 :
auvdesi goapLskdihe HQ2audbRe TREP e taS sagheda ¥ &G rom a
position. Then, in step 5157, the playgack controller
pl854liendst tTe ddokatdi 0al$ patiediredavipngudihe Tatrcldet
PTS val ue under the control of the controller 351,
maynfekupptivde a FESr bagdpackdion exemelay Hécdveraydgad
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L1~ i i
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audio TS packet 271-1. Thus, the playback controller

an35dhperflorammenl pybacks iqrils ngpkaosul fepoRiriean of
the HQ audio TS packet 271-1 whose PTS val ue mat ches
[0gh2] obt ai ned PTS value. [0253]

If it is determined in step S$156 that the PTS wvalue

corresponding to the obtained HQ audio TS packet matches the

" PTS value obtained in the processing of step 8153, the

. controller 351 designates the HQ audio TS packet:-as a new
--read position. .Then, in step S157, the playback controller
354 reads the HQ audio TS packet having the matched PTS
-value under the control of the controller 351, and supplies
the read packet to the AV decoder 356 shown in Fig. 37.

That is,: when ‘the PTS value corresponding to the obtained HQ

..audio TS packet 271~1 matches the PTS value obtained in the

- processing of step 5153, the playback time of the BS aﬁdio
TS packet 261-1 is the same as that of the HQ audio TS
packet 271-1. Thus, the playback controller 354 performs
playback starting from the position of the HQ audio TS

- packet 271~1 whose PTS value matches the obtained PTS value.

[0253]




105 1In step 5158, the AV decoder 356 starts the
decoding of the supplied HQ audio TS packet 271-1.
That is, the playback is started fromthe HQ audio TS
packet 271-1 having the sane PTS#1 as the BS audio TS
packet 261-1 (Fig. 31) at the entry point designated
as the playback position. The AV decoder 356 has the
structure shown in Fig. 37, and is capable of
decodi ng HQ audi o ESs. Thus, the TS packets of the HQ
audi o ES are sequentially ygad, decoded, and out put.
The subsequent TS packets are played back in a simlar
~manner to a normal playback operation, and a detail ed
descriptio erepf | hus, am,t.t.ed ly.th audi o
TS J(':%ac éé% ;éltg’lrgé ggequ‘ié‘?ltﬂ}eéﬂdfrpﬁg eatﬁgsant&mdgggggﬁ?g of.
thleN s@ppPf Q9S@b L8 b! 88 shOMet Sially 1 MRQES AL e the
sequentially changed <according to instructions from
plulpaugeis @ndtdddE@omScharwy aRBE@UEBt patkytr degededaaiflg
out put according to instructions fromthe user.
the025ut PP diascibselSwhtdic sfereckett 361k (Figcesdd ngt
of steps S54 and S55shown in Fig. 34, EP map is
thgeRBFEY RPIY (a1 9RAteHG R dI% PEavpackeponidiiong t Kee AV
sa P s. the BS audio TS, packet desigpated as the
IeEREFY %%ii ﬂ-fasl r@leuatégu? "éredestkﬁ%n Pnfo? rat o Whitch i s
' [ . Lkeh i [ b rt n
cplhgE O MERHE AT Y (Tnhd, Phe e Ttestopt
thehrosappld e HQeabdi@e S IA6Kadt NdScadd OWaRG ogHpekK.
pl ayback. If the detail information is not included
.The subsequent TS packets are played back in a similar.

manner to a normal playback operation, and a detailed
‘description thereof is thus omitted. Only the HQ audio TS
packets are sequentially picked up and decoded. In a
browsable slide show, still images are sequentially changed
‘according to instructioné from the user, and video ESs are:
sequentially decoded and output according to instructions.
- from the user.
[0254]

As discussed with reference to the processing of steps
854 and 855 .shown in Fig. 34, EP map 1s generated so that an
- HQ audio TS packet having the same PTS as the BS audio TS
packet designated as the entry point includes the detail
information, which is information at which decoding is to be
started. 1In this case, the AV decoder 356‘can start
decoding of the supplied HQ audio TS packet, thus allowing

quick playback. If the detail information is not included




106 in that HQ audio TS packet, another HQ audio TS
packet including the detail information is searched
for, and therefore, quick playback of the HQ audio ES
cannot be perfornmed. In contrast, according to this
enbodi nent, when an HQ audi o TS packet whose PTS val ue
is the sane as the BS audio TS packet includes the
detail information, an entry point is designated (the
process shown in Fig. 34), thus enabling quick

pl ayback of the HQ audi oo E§¢ Further, BS audio and HQ
audio are of simlar data content although they

dlffer in sound quality. There is no need for storing

f di. d |
ERRpEROTadd BR gutie and O Audle St sprar
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recording medium [0255] According to the process

thelkeworé n ik Iaybbekpbaybies kio appabatySc3ddot fid.

35) including the AV decoder 356 shown in Fig. 37,
pewipthed uppor teni@aatdi ac&Ssdimertl ywhief enisodioner#R mhpn
to_provide random access pl ayback of an HQ audi o ES
- an; HQr%’é%b%sTes PEckeraient aREe s teaysakke | sate (AR ithe BS

uf o0y LORS I5U550s, 1025 o Tt storey Syend . udl o
podie! £s %Jédnrat\@ﬁ' Q@,hgsp%@é&ES% wl%a%ekf afhduHth%ga o

S packets are nulti plexed map is nerat’e
enhﬁ!':‘lrﬁ)c_f; eSSk @esebhbrdoabgyve ty thhaief 85 ?ncﬁlﬂ@ler, BS .
audio and HQ audio are of similar data content although they
differ in sound guality. There is no ﬁeed-for storing
EP_MAP of the BS.audio and HQ audio having similar content
in a clip information file, thus reducing the data size and:
simplifying the.data structure on a recording medium.
{0255]

According to . .the process showﬁ in Fig. 39, the playback
- apparatus 341 (Fig. 35) including the AV decoder 356 shown
in Fig. 37, which supports HQ audio ESs, merely refers to
‘EP_map to provide random access playback of an HQ audio ES
in response to a random-access playback instruction given
from the user.
{0256]

Therefore, even if audio of a clip AV stream file
recorded on the -optical disc 11 is a TS in which BS audio TS
packets and HQ audio TS packets are multiplexed, EP map is

. generated by the‘process described above with reference to




------------ 107 Fig. 34, thus enabling random access
pl ayback based on the EP map. [0257] Accordingly,
when audi o data encoded using different encoding

nmet hods is subjected to TS packeti zati on and

mul ti plexing and. the nmultiplexed data is recorded
onto an optical disc as an AV stream if an HQ audio
TS packet having the same PTS value as a TS packet of
an audio stream (which is a TS packet of a BS audio
ES) that can be designated~as an entry point exists
and if, in the TS, the HQ audio TS packet is placed
after the BS audio TS packet including that PTS

.val ye, that BS audio TS packet is .designhated as a
Fight P3¢ paiit SBRTRooR WAPRIT o ap L £5°CF d2aed. oFnake
Epl Raf, Case where an HQ audio ES corresponding to a

position specified by the user is played back, the HQ
[oagdio TS with the sane PTS as the BS audi o TS packet

desi gnated as an entry point can be read, and random
- accesmrdihgybackhed dutblHQazadencdRd sadimgs dpEFé oemed.

[0258] Further, when a BS audio TS packet and an HQ

enggdind Tethesdekde aHbiecrTbsalé phekehh#atira ardanged

.that. th dio T t is.pl d aft t he BS
bl O U0 TS Brckel L Bl aced Al or Lhe,
' opgi%fsdj!sf&e detal hyi g %’L&%aﬁl 28 %ﬁ%{y ROk L

esi gnated. Thus, an S pa
having the same PTS wvalue as a TS packet of an audio stream

{which is a TS packet of a BS audio ES)} that can be

designated as an entry point exists and if, in the TS, the

“HQ audio TS packet is placed after the BS audio TS packet

‘including that PTS.value, that BS audio TS packet -is

designated as an- entry point, based on which EP _map is

~ created. Thus, in a case where an HQ audio ES corresponding
‘Lo a pbsition specified by the user is piayed back, the HQ
‘audio TS with the same PTS as the BS audio TS packet.

-designated as an entry point can be read, and random access

playback.of the HQ audio ES is thus performed.
[0258]
Further, when a BS audio TS packet and an HQ audio TS

packet whose PTSs are the same are arranged so that the HQ

- audio TS packet is placed after the BS audio TS packet and

when the HQ audio TS packet stores the detail information,

an entry peoint is designated. Thus, an HQ audio TS packet

having the same PTS as the BS audio TS packet designated as




havi ng the sanme PTS as the BS audio TS packet
designated as 108 the entry point stores the detai

i nformati on, and the HQ audio ES can be quickly

pl ayed back starting fromthat position. [0259] In

t he foregoing exanple, the recording apparatus 1

(Fig. 1) records information onto the optical disc 11
and the playback apparatus 341 (Fig. 35) plays back
the information recorded on the optical disc 11. The
present invention is not JjJnted to the optical disc
11, and can be applied to a case where information is
recorded onto a recording nedium such as a hard

di sk, or the informatjon  recorded on such a recording

Phge AP LAY i ROPFayd P Back™s 10280) WA ER” mapd o e H

d ' pl ayi dio _stream f.or._ a
oIS od S BdY, REAPOE R SBAs00 EFRE s
polsA¥ephion is not limted thereto, and can be applied

to any EP map that can be used for an audio stream

- {0om&y] be used. For exanple, when audio streams to be

pl ayed back in synchronization with video streans
r ecor dd¢ deregeingpexaniledi $belteaerdby Anmedaps 1
down] oading themfroma network or other recording
(Fidi o) arftFRE gRdpEne baek, onttte theoPEACRACRETC Mnsdfs
f udj o._streamc espondi to_a_  PTS specified
thgyp %ébaab%erapfraé: a%BtS g%{)p rted 3%3 £ %83’ EPbEﬁéﬁ r the

in¥bERO: Sid %rﬁ%@ofngegh@rbﬂﬂ%aqphiigél 14 Scrﬂél"pﬂe%ent

- invention is not limited to the optical disc 11, and can be

applied to.a case where information is recorded onto a

recording medium, such as a. hard disk, or the information -.

. recorded on such a recording medium is played back..

{0260]

While EP map- to be used mainly for playing back an-

- audio stream for a browsable slide show has been described;

the present invention is not limited thereto, and can be
applied to any EP map .that can be used for an audio stream.
may be used.. For example, when audio streams to be played

back in synchronization with video streams recorded on the

optical disc .1l are obtained by downloading them from a

network or other recording media and are played back, the
source packet numbers of an audio stream corresponding to a
PTS specified by the user are not supported by the EP map
for the video streams recorded on the optical disc 11. In

such a case, EP map for audio streams is used separately




such a case, EP map for audio streans is used
separately 109 fromthe EP map for the video streans
recorded on the optical disc 11 (that is, the EP map
for the audio streans is downl oaded together with the
audio streans). In such a case, also, as discussed
~above, EP map for audio streans is created to perform
synchronous pl ayback of the video streans recorded on
the optical disc 11 and the downl oaded audi o streans.
Further, random access pl ayfsack of even the audio.
streans that are encoded using two different encodi ng
nmet hods and that are subjected to TS packetization and

el | th
£l LR P g TR, Bfel FERG e mest ooy oRoef g e
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a plurality of. recordlng nmedi a, such as an optica

15dd$ﬁnﬂ@£ﬁéﬁ'ﬁﬁgétﬂbikw1£ﬁ”¥EH ad&ﬂo'@tréﬁm§h9 In such a
above-descri bed enbodi ment, the recording apparatus 1

capBr galdy, aw dilseupkeybaiokvap Fa abws faﬁlatéci:icg stredhy is
are illustrated as different apparatuses,
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meiggds and that are subjected to TS packetization and

. multiplexing can be realized. Thus, the term "recording
-medium" includes not only a single "recording medium", such -
‘as- an optical disc, but also a plurality of recording media,
‘such- as an optical disc and a hard disk.-

[0261]

" While, in the above-described embodiment; the recording
apparatué 1 {(Fig. 1) and the playback apparatus 341 (Fig.
©.35) are illustrated as different apparatuses, a
~recording/playback apparatuslin which these apparatuses are
combined may be used. 1In that case, the above-described
recording and playback processes are performed by the
recording/playback apparatus.

[0262]
The series of processes described above may be

implemented in hardware or in software. In that case, the

software is installed from a recording medium onto a




software is installed froma recording nediumonto a
110 conputer in which a programof the software is
pre-installed in dedicated hardware or, e.g., a
gener al - pur pose personal conmputer or the like that is
capabl e of executing various functions by installing
various prograns therein. [0263] The recordi ng nedi um
is formed of the renpvable nmedium 30, as shown in
Figs. 1 and 35, or the like, which is distributed to
provide the programs to a user. separately fromthe
conputer, such as a magnetic disc (including a
flexible disc), an optical disc (including a CD ROM

S SRR I AL R R g S
irf dMQl(:M&!i k\%h o rel BEadSW&r K)J gedle rgl.s_gg}dlg(gglg f%;ﬁnal

menory; h the “programs “are rec
colrr@:utbhrsoﬁptﬁfd flll(k@t ket $& Lafd @)'fnGxé&B@tﬂ{@gf%us
.stored in the recordi ng medi um may i ncl ude processes
funicationarisy exedutlédngnvart owe -megiresis rahaesiaccor di ng
to the order described, and al so include processes
[02Rdf are executed in paraIIeI or individually, not
nec ssarll¥ executed in a grles manner. - 111
s®

LefOrgipd iy %Jasppfgfmﬁ o N iSRRG mediun
309r9§e§§$iﬁ3fﬁa%§gs. 1 and 35, or the lee, which is .

~ distributed to provide the programs to a user separately
-.from the computer, such as a magnetic disc (including a
flexible disc}), an optical disc ({(including a CD~ROM (Compact
. Disk-Read Only Memory) and a DVD (Digital Versatile Disk)},
i.a magneto-optical disc (including a MD (Mini-Disk)
{trademark)), or a semiconductor memory, on which the
programs are recorded.

[0264]

In this specification, steps defining the programs
.8tored in the recording medium may include processes that
are executed in a time-series manner according to the order
described, and also include processes that are executed in
o parallel or individually, not necessarily éxecutedrin a

time~series manner.




on audi o data, the recordi ng apparatus conpri sing:
recei ving neans for receiving an input of a transport
streamin which first TS (Transport Strean) packets
generated by TS-packetizing audi o data encoded using a
first encoding nethod that is a predetermnm ned
encodi ng net hod and second TS packets generated by
TS- packeti zi ng audi o data encoded using a second
encodi ng nethod different fromthe first encoding
met hod are nul tipl exed, thg second encoding nethod
bei-ng a variabl e-1ength encodi ng net hod; obtai ni ng
nmeans for obtaining tine information used for ‘
decoding as first tinme igég&gﬁtion, the tine
information being inclu I'n one of the first TS
Rackgt s 4Ny dARERAL! £5F TRARI G0V EJoLYs N8y pased
recei ving nmeans; determ ning nmeans for determ ning

omwhatiher dota Natheo e cef-dihfeasacentsTSoppekel sq hat
includes the time information having the sane tine
val xeceis inge neanst fo1 needaifimgatnoinpekiof s afrthespbhe
one first TS packet fromwhich the first tine

SYEREYr Mat¥iorth LigtalfedTB3RInrr tolStarAmhgPa®EizS i n t he

tran rt ea ettin ans, for setting as an .
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sanme tinme value as the first tine information exists

engbded ugig eneekionst eﬂ&@ﬂnj(atetﬁ'lbdndm:ﬁfehertmeﬁﬁdnf ghe
fiiggeencoding method are multiplexed, the second encoding
. method being a variable-length encoding method; . -

obtaining means for obtaining time information used for
decoding as first time information, the time information
being included in one of the first TS packets of the
transport stream received by the receiving means;

determining means for determining whether or not one of
the second T8 packets that includes the time informatién
~having the same time value as the first time information
exists after the one first TS packet from which the fifst
time information is obtained by the obtaining means in the
transport stream;

setting means for setting as an entry_péint the one
first TS packet from which the first time information is

obtained when the determining means determines that the one

second TS packet including the time information having the




information is obtained; creating neans for creating a
tabl e based on stream identification information, the
nunber of the one first TS packet set as the entry
poi nt by the setting neans, and the first tinme
i nformati on; and recording controlling nmeans for
recording the table <created by the creating neans
onto a recording medium 2. The recordi ng apparat us
according to Caim1, wherein the determ ning neans
further determ nes whether;or _ not decodi ng
information for starting decoding at an associ ated
position is stored in a | eading audi o access unit
anong_audi p_acce uni.its, included in the one second TS
Saf)naeclgg Sihe lﬁedi‘_"nSgS{_T!?’P‘?eI‘:‘ltlf:f‘r’é FHior Olrg'ﬁs:ﬁ%i?@lsttﬁe a%&ﬁé
el BRe YELUE BF dfiek! ESbm L HAQM BRELEN, A0 the
setting neans sets as the entry point the one first
inkForpaeckeh s ospusimeh the first time information is
'~ obtained when the determ ning nmeans determ nes that
t hecoert isar ordn$Sfopackesttiimc laudbehie thesdd 2 stream
. information having the sane tine value as the first
idepgdfigrbiomtindierErties, aftemukeroné the rete TSrpacRet
fromwhich the first tipe information.is obtained and
PaGhEh TRE Bt Srichichg ReHNs BUrties oG5t RY MRS, eRgt the
ritBe degoding infqrmation necessary for performng the
113 ecoding starting fromthe associated position is

St oF b dding kenteadi gy Mding 2ecesscaiitng RELUESH1L N
the one second TS packet including the tine

creaftednay i 0re Ravlangnt heesa®itio® recording medium.

2. The recording apparatus according to Claim 1,
wherein the determining means further determines whether or
not decoding information for starting decoding at an
associated position is stored in a leading audio access unit
"among audio access units included in the one second TS
packet including the time information having the same time-
value as the first time information, and

the setting means sets as the entry point the one first
TS packet from which the first time information is obtained
when the determining means determines that the one second TS
packet'including the time information having the same time
value as the first time information exists after the one
first TS packet from which the first time information is
obtained and when the determining means further determines

that the decoding information necessary for performing the




value as the first tinme information. 3. The recording
apparatus according to Caim1l, wherein the table is
a table for associating time information included in
the transport streamwith a TS packet nunber of the
transport stream 4. The recordi ng apparatus accordi ng
to daiml, wherein the table conprises EP map. 5.
The recordi ng apparatus according to Caim1l, wherein
the tinme informati on conprises a presentation tine
stanp. 6. The recordi ng apppfatus according to Caim
1, further conprising: reading neans for reading
i nformati on recorded onto the recording nmedi um by the
recording.contralling nmeans; and . controllipg nmeans, .
A Bt Pt 11 S Podhep 8T o7 SRt EOHG SPBati ri ofethen
tneNeLehn g NG d RAGI Y TBANS | EAGRIAIE 1haRKE LHOM LA Ts
recording medium - 114 the controlling means
pac®etr ohslidihd ea@d peskt iARophatiy Hagadpnghaeanse hased
on the table and a playback position specified by a
vadger as ablge thigrsteadmaginBansatioads t he transport stream
fromthe recording nmediumaccording to the control of
the read position by the controlling nmeans. 7. The
recgrchﬂg% %%%gggtus according to Caiml

ing apparatus according té Claim 1,
wherein the table is a table for associating time
information included in the transport stream with a TS

packet number of the transport stream.

4. The recording apparatus according to Claim 1,

:wherein the table comprises EP map.

5. The recording apparatus according to Claim 1,
wherein the time information comprises a presentation time

stamp.

6. The recording apparatus according to Claim 1,
further comprising:

reading means for reading information recorded onto the
recording medium by the recording controlling means; and

controlling means for controlling a read position of

the reading means,

wherein the reading means reads the table from the

recording medium,




further conprising: reading nmeans for reading
i nformati on recorded onto the recording nmedium by the
recording controlling neans; controlling neans for
controlling a read position of the reading neans; and
decodi ng neans for decodi ng the audi o data encoded
using the first encodi ng net hod, wherein the reading
- means reads the table fromthe recording nmedium the
controlling neans designates as the read position the
nunber of one of the firstiigS-packets that is
determ ned based on the table and a pl ayback position
specified by a user, the reading neans reads the

f'ﬁﬁﬁa@%n&@%&@& 'ﬁ&%ﬁg%%ntkg gh€h$r§$§ngm+§EBSa the

starting fron1t r-of e one pac
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nmeans decodes the audi o data encoded usi ng

spbrigiednnodi mgenpt Aod i ncluded in the first TS packets
read by the reading neans. 8. The recordi ng appar at us
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e readl ng neans,

7. The recording apparatus according to Claim 1,
further comprising:

reading means for reading information recorded onto the
recording medium by the recording controlling means;

controlling means for controlling a read position of
the reading means; and |

decoding means for decoding the audio data encoded
-using the first enceoding method,

wherein the reading means reads the table from the
recording medium,

the controlling means designates as the read position
the number of one of the first TS packets that is determined
bésed on the table and a playback position specified by a
user, |

the reading means reads the first TS packets included
in the transport stream, starting from the number of the one
first TS packet designated by the controlling means, and

- the decoding means decodes the audio data encoded using




decodi ng neans for decoding the audi o data encoded
usi ng the second encodi ng net hod, wherein the reading
nmeans reads the table fromthe recording nedium the
control ling neans designates as the read position the
nunber of one of the first TS packets that is

determ ned based on the table and a pl ayback position
speci fied by the wuser, the readi ng neans reads one of
the second TS packets that is recorded after the
nunber of the one first TS ppacket designated by the
controlling neans, the controlling neans further

desi gnates as the read position the nunber of the one

thf’ee 2 SRR e BPlet Tied Sl TEERR M st

tg e§héh§éi:fﬂa latgemation included in the one
TS packet “designated as the read position, 116

the readi ng neans reads the second TS packets included

in the transport stream starting fromthe nunber of

t hes oneThes ecandd T8y panketa ties agratddindyts Eaim 1,

control ling nmeans, and the decodi ng means decodes the
fuzGliPs SemRr ehidsded u5|ng t he second encodi ng met hod

'|nclud d in the second T ackets read b the readi n
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recor conpri
controlling means for controlling a read position of

the reading means; and

decoding means for decoding the audio data encoded
~using the second encoding method,

wherein the reading means reads the table from the
fecording medium,

the controlling means designates as the read position
the number of one of the first TS packets that is determined
based on the table and a playback position specified by the
user,

the reading means reads one of the second TS5 packets
that is recorded after the number of the one first TS packet
designated by the controlling means,

the controlling means further designates as the read
' position‘the number of the one second TS packet read by the
;eading means. when the time information included in the one
second.TS packet matches the time information included in -

the one first TS packet designated as the read position,




a receiving step of receiving an i nput of a transport
streamin which first TS (Transport Strean) packets
generated by TS-packetizi ng audi o data encoded using a
first encoding nethod that is a predetern ned
encodi ng nmethod and second TS packets generated by
TS- packeti zi ng audio data encoded using a second
encodi ng nmethod different fromthe first encoding

met hod are nultipl exed, the second encoding nethod
being a variabl e-1ength engpging method; an obtai ni ng
step of obtaining tine information used for decoding
as first time information, the tinme information being

i nc ed in.one of the first TS packets of, the .
tra%ggo??&g?ﬁkgﬁﬁchg?%%% ?@Ftﬁﬁgg Fogésg??&FQﬁﬁﬁ? uded
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whet her or not one o the setond TS packets t
sddqgldudesphbest | T8 iighh@edBbi Othe ddnk rohayhgdmddies Saim
time value as the first tine information exists after
t hetbpedddadingTBepne kéecddeambie eldihedéta sincddene using
information is obtained in thecfrpcessing of the
theh SEFAPA g REXP- 1% MelBOgr Angheted sty gl sacerd tThgpastkeys
of, setting as..an entry point the one first TS packet
reﬁﬁoﬁym%#%ﬁr??ﬁgq% P§5n¥rne information is obtained
when it is determined in the processing of the
determining step that the one second TS packet
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value as the first tinme information exists after the
peglierfingtpi&gadkgt bhsed on audio data, the recording
method comprising:

a receiving step of receiving an input of a transport
stream in which first_TS-(Transport Stream) packets
generated by TS-packetizing audio .data encoded using a first
encoding method that is a predetermined encoding method and
second TS .packets generated by TS-packetizing audio data

encoded using a second encoding method different from the

first encoding method are multiplexed, the second encoding

~method being a variable-length encoding method;

an obtaining step of obtaining time information used
for decoding as first time information, the time information
being included in one of the first TS packets of the
Lransport stream received in the processing of the receiving
step;

a determining step of determining whether or not one of

the second TS packets that includes the time information




which the first time information is obtained; a
creating step of creating a table based on stream
identification information, the nunber of the one
first TS packet set as the entry point in the
processing of the setting step, and the first tinme
information; and a recording step of recording the
table created in the processing of the creating step
onto a recording nmedium 10. A program for performng
processi ng based on audio (data, the program causing a
conputer to execute a process conprising: a receiving
step of receiving an input of a transport streamin
which first TS.(Transport Stre ackets, generated

nafhGCehe AT 215 SRUTD Wb ornabaBAC LT r I 20
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net hod and 118 second TS packets generated by

tikS- packaidZiong iaudbea dadd irert@@dﬁéoaéwgzga s¥eeoRrd
encodi ng nethod different fromthe first encoding

- obfyet.hbdg arteepmilnt ithkekeanspdwe: ségenn; encodi ng net hod
being a variabl e-1ength encodi ng nmethod; an obtai ni ng
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.as, frrst ti information, the tine informtiqon being
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time information having the same time value as the first

time informati@n exists afterx tﬁe one first TS packet from

which the first time information is obtained;

a creating .step of Créating a table based on. stream
identiﬁicétion information, the number of the one first TS
packet .set as the entry point in the processing of the
setting step, and the first time information; and

a recording step of recording the table created in the

processing of the creating step onto a recording medium.

10. A program for performing processing based on audio
data, the program causing a computer to execute a process
comprising:

a receiving step of receiving an input of a transport
stream in which first TS (Transport Stream) packets
generated by TS-packetizing audio data encoded using a first

encoding method that is a predetermined encoding method and




having the sanme tinme value as the first tine

information exists after the one first TS packet from

which the first tinme information is obtained in the

processing of the obtaining step in the transport

stream a setting step of setting as an entry point

the one first TS packet fromwhich the first tine

information is obtained when it is determned in the

processing of the determning step that the one

second TS packet includihgitde tine information

having the sane tine value as the first tine

informati on exists after the one first TS packet from

hich . . i o . . ained-.
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first TS packet set as the entry point in the
figstcesstdipnpimatiheodl 8%e meltiplp:stdep thandetbed fémstding

time information; and a recording step of recording
methedt Bpieg & emedbile-LRBIth renesEinggmsthefle creating

step onto.a.recordin ium, 11. A playback

i A RS PREP g PRt hing Fueb, BefBiraon used

e i [ t a ' ing t p .
o TR T SErS A RSP el LR PRl tqrmagton
begageiat Athddy ihSopacket tgé ng audite pdakarenspdad usi ng

a first encoding nethod that is a predeterm ned
trenspadi g tetano dteard veé cmdchkS ppackessnggefetlad ettdayving

TS- packeti zi ng audi o data encoded using a second
stgntodi ng nethod different fromthe first encoding

a determining step of determining whether or not one of

-the second TS packets that includes the time information

having the same time value as the first time information
exists after the one first TS packet from which the first

time information is obtained in the processing of. the

"obtaining step in the transport stream;

a setting step of setting as an entry point the one

 first TS packet from which the first time information is

obtained when it is determined in the processing of the
determining step that the one second TS packet including the

time information having the same time value as the first

~time information exists after the one first TS packet from

which the first time information is obtained;
a creating step of creating a table based on stream
identification information, the number of the one first TS

packet set as the entry point in the processing of the




met hod are nultipl exed, the second encodi ng net hod
being a variable-length encodi ng nethod, the playback
apparatus conprising: reading nmeans for reading

i nformati on recorded on the recording nmedi um having a
tabl e recorded thereon, the table being created based
on first time information that is tinme information
used for decoding, which is included in one of the
first TS packets of the transport stream and stream
identification informationand the nunmber of the one
first TS packet including the first tine information
when one of the second TS packets that includes the

sett!tm?l 'Qlf:ﬁ%naati cPr{:heh%Y'rQQ {ﬂﬁe Sl%r‘iﬂa%ﬁxaleyr? as the

flrs ormation exists after e one first TS

- paciﬁeﬁen‘fdﬁnnghls%apt 82 #ddcxldihd0thet taB1d MR O 1%
obt ai ned; an controlling neans for controlling a

proeads pogi ¢ f orheofecrebhény estthmpnteans rewhed Bad richiE um.
readi ng nmeans reads the table fromthe recording
medi um the controlling neans controls the read

posjtio of t readi n ns based on the table and
Dby b P LB REk OREE LT T80 Yok He e afid ihhe
reESQQéggor?Eaa@ JGad5% tHSd{\{n"f‘”Spo” streamfrom t he
~ recording ne |un1acgord|ng ‘to the control of the read
PposiHd QY 1hkeugoRs rPId/RGpBRRNStream in which first TS
(Transport Stream) packets generated by TS-packetizing audio
data encoded using a first encoding method that is a

predetermined encoding method and second TS packets

generated by TS-packetizing audio data encoded using a

+ 'second encoding method different from the first encoding

method are multiplexed, the second encoding method being a
variable-length encoding method, the playback apparatus
comprising:

reading means for reading information recorded on the
© recording medium having a table recorded thereon, the table
being created based on first time information that is time
information used for decdding, which is included in one of
the first TS packets of the transport stream, and stream
identification information and the number of the one first
TS packet including the first time information when one of
. the second TS packets that includes the time information
having the same time value as the first time information

exists after the one first TS packet from which the first




12. The pl ayback apparatus according. to Caim11,
further conprising decodi ng neans for decoding the
audi o data encoded using the first encodi ng nethod,
wherein the reading neans reads the table fromthe
recordi ng medium the controlling neans desi gnates as
the read position the nunber of one of the first TS
packets that is determ ned based on the table and the
pl ayback position specified by the user, the reading
means reads the first TS_pagkets included in the
transport stream starting fromthe nunber of the one
first TS packet designated by the controlling neans,

130 q§§%gg?ﬁ%n%?qgﬁggngggoggg t he audi o data encoded

usi ng rst encodi ng nmet hod included in the
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pl ayback apparatus according to Caim 11, er
theomprds nogmelecodi ng means for decoding the audio data
encoded using the second encodi ng net hod, wherein the
r cadhate edie readdng heearabl meadsomheheablectrah e
nmedi ym the, controlling neans desi gnates as the read
re5eEAtPenmet i munber of one of the first TS packets

th i s detern.ned based qn the table and the
1 b oo T A e d Mort oy s he el Dot t8aditnghe

redBRNg hEAES N LOhnt PEeSESON QH&'%&%&%&%ack position

specified by a user, and
the reading means reads the transport stream from the
recording medium according to the control of the read

position by the controlling means.

- 122. The playback apparatus according. to Claim 11,
further comprising decoding means for decoding the audio
data encoded using the first encoding method,

wherein the reading means reads the table from the
recording medium,

" the controlling means designates as the read position

‘the number of one of the first TS packets that is determined

based on the table and the playback position specified by
the user,

the reading means reads the first TS packets included
in the transport stream, starting from the number of the one
first TS packet designated by the controlling means, and

‘the decoding means decodes the audio data encoded using




that is recorded after the nunber of the one first TS
packet designated by the controlling neans, the
controlling neans further designates as the read
position the nunber of the one second TS packet read
by the reading neans when the tine information
included in the one second TS packet matches the tine
information included in the one first TS packet
designated as the read position, the readi ng neans
reads the second TS packetg,{ncluded in the transport
stream starting fromthe nunber of the one second TS
packet designated by the controlling neans, and the

[ d h di,o. d : '
o el ORTER T FRA0RR, RGPt Duta R, SERSS chR e

repy@plg,gt $he ALLdind §RAnBY the reading nmeans. 14. A
pl ayback nethod for a playback apparatus for playing

back data recorded on a recordi ng nmedium the data
including a transport streamin which first TS
( Tr ddspditte Stlegbafk paphet stugerecatrddnpytd Sipdok étli, zi ng
audi o .data encoded using a first encoding nmethod
Tuntderi somPrhtidde derRiARE BPRYI IRy MecReinanths el TS
acket ener at by TS- packetj.zin dio data
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encodi ng nmethod being a variable-length enco
reet-hofdy hdeiyd,ayback nethod conprising: a first

readi ng step of reading a table fromthe
the controlling means designates as the read position
the number of one of the first TS packets that is determined
based on the table and the playback position specified by‘
the user,
the reading means reads one of the second TS packets
that is recorded after the number of the one first TS packet

designated by the controlling means,

the controlling means further designates as the read

position the number of the one second TS packet read by the

reading means when the time information included in the one

second TS packet matches the time information included in

the one first TS packet designated as the read position,
the reading means reads the second TS packets included
in the transport stfeam, starting from the number ¢f the one
second TS packet designated by the controlling means, and
the decoding means decodes the audio data encoded using

the second encoding method included in the second TS packets




recordi ng nmedi um having the table recorded thereon,
the table being created based on first tine
information that is tinme information used for
decodi ng, which is included in one of the first TS
packets of the transport stream and stream
identification information and the nunber of the one
first TS packet including the first tine information
when one of the second TS packets that includes the
tinme information having_tpe,same tine value as the
first time information exists after the one first TS
packet fromwhich the first tine. information is
yelel in%gé a cgftrolling step of controlling a read
posi ti on - based 123"°% t he tabl e and a pl ayback
position specified by a user; and a second reading
step of reading the transport stream fromthe
recaadi ng ﬁﬁﬁ#ﬂ@@kaﬁéeﬁdarﬁbﬁth1ﬁray§98krg+ Sfattilhe sroread
position by the processing of the contro ?ing st ep.

- pléying prolrdatd orequiragiingnbacke ctaddd nyeserided, on a

recording medium the data including a transport
st r EBfh FH-HINCH UEipgt & TSragspogits goEeast e amigadiass TS
ener at ed TS- packeti zi ng audi o, data encoded, using
‘T%%Snggeﬁg%%?fﬁg%‘?@?ﬁ%a 9ﬁ§%rfr"sedabﬁr édePariphtging audio
cadi ng.seco : rajed by
e T 21RO IR R 8 VLB S
prfaeedirngns@t i dinsf acenbafsrmdhenti rst pehrod ng

nmet hod are nul ti pl exed, the second encodi ng net hod
gdmeiraged by TS-packetizing audio data encoded using a
second encoding method different from the first encoding
‘method are multiplexed, the second encoding method being a
"variable-length encoding method, the playback method
. comprising:

a first reading step of reading a table from the
recofding medium having the table recor&ed thereon, the
table being creatéd based on first time information that is
- time information used for decoding, which is included in one
of the first TS packets of the transport stream, and stream
identification information and thé number of the one first
- TS packet including the first time information when one of
the second TS packets that includes the time information
having the same time value as the first time information
exists after the one first TS packet from which the first
time .information is obtained;

a controlling step of controlling a read position based




vari abl e-1 engt h encodi ng nmet hod, the program causing a
conputer to execute a process conprising: a first
readi ng step of reading a table fromthe recording
medi um having the table recorded thereon, the table
bei ng created based on first tine information that is
time informati on used for decoding, which is included
in one of the first TS packets of the transport
stream and stream identification information and the
nunber of the one first _TSpacket including the first
time informati on when one o the second TS packets
~that includes the tine information 124 having the

S [ value as the first tinme infqrmation exists
ori 2, tpRbe ot fa levbachaRet i AR SR HaY 17 rir
an Me information is obtained; a controlling step of

controlling a read position based on the table and a

pl aybagdoinsidaideRgSpessh fded dauidqUSBE; + r &b AtS8¢2RHm
readi ng step of reading the transport stream fromthe
froecohdi ngecomstlingmreddomdangotditdaocc aher ebnbtol hef thead
position by the processing of the controlling step.
reed. PasteteR dihdheedranthaviih et dber deatrhdl bom fera
regardi ng audi o data, wherein the data including a
transport streamin which first TS (Transport Stream
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encoded ‘using a first enc ng et ho 'S
rePhedeheriadag, encodi ng net hod and second TS

the data including a transport stream in which first TS
(Transport Stream) packets generated by TS-packetizing audio
data encoded using a first encoding method that is a
predetefmined encoding method and second TS packets
generated by TS-packetizing audio data encoded using a
second encoding method different from the first encoding -

.- method are multiplexed, the second encoding method being a -
variable—-length encoding method, the program causing a
computer to execute a process comprising:

a first reading step of reading a table from the
‘recording medium having the table recorded thereon, the '
table being created based on first time information that is
time information used for decoding, which is included in one
of the first TS packeté of the transport stream, and stream
identification information and the number of the one first
TS packet including the first time information when one of

.the second TS packets that includes the time information




packets generated by TS-packetizing audi o data encoded
using a second encoding nethod different fromthe
first encoding nethod are nultiplexed, the second
encodi ng nethod being a variable-length encoding

met hod; and a table is recorded on the recording
medium the first tinme information being tine

i nformati on used for decoding, which is included in
one of the first TS packets of the transport stream

the tabl e being created baggd on stream
identification informati on and the nunber of the one

first 125 TS packet including the first tine
r [ when o se on ack ts that
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one first TS packet fromwhich the first tine
timef dnffathonids iebbaitaededl7. A pl ayback met hod for

pl ayi ng back data recorded on a recording nedium the

data ¢eriapdildggastemnshorantgioldany &nredd ghosfitish Based

(gaansg t Stream packets generated b
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angncoding nethod that is a predeterm ned encoding
met hod and second TS packets generated by

TS-pagkizi-agdqaangi o dats %Hgﬁﬁ Hr?c-:g ch_’tangﬁgggoggream

encodi ng nmet hod di fferent on1t
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being a variable-length encodi ng nethod, the playback
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i nformati on for playback;

" 16. A recording medium having recorded thereon data
regarding audio data,

whérein the data including a transport stream in which
first TS (Transport Stream) packets generated by TS-
packetizing audio data encoded using a first encoding method
~that is a predetermined encoding method and second TS
packets generated by TS-packetizing audio data encoded using
a second encoding method different from the first encoding
‘method are multiplexed, the second-encoding method being a
variable~length encoding method; and

-a table is recorded on the recording medium, the first
time information being time information used for decoding,
which is included in one of the first TS packets of the
transport stream, the table being created based on stream

identification information and the number of the one first




readi ng a table including correspondence infornation
bet ween position information for the first TS packets
on the recording nediumand second tine information
used for decoding the first TS packets; specifying
the second time information stored in the table based
on the first tinme information; obtaining position

i nformati on corresponding to the second tine

i nformati on specified based on the table; 126
starting the reading of t ata froma recording
position at which one of the first TS packets is
recorded in the position information; obtaining one

e Sec nd TS ckets that is It' | exed at
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h r.ted d; h t
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ha$§n§3@$@tsame time value as the first time information

exists after the one first TS packet from which the first

time information is obtained.

17. A playback method for playing back data recorded
on a recording medium, the data including a transport stream
:in which first TS (Transport Stream) packets generated by
TS-packetizing audio data encoded using a first encoding
‘method that is a predetermined encoding.method and second TS
‘packets generated by TS-packetizing audio data encoded using
-a second encoding method different from the first encoding
method are multiplexed, the second encoding method being a
-variable~length encoding method, the playback method
gomprising the steps of:

obtaining first time information for playback;

reading a table including correspondence information
between position information for the first TS packets on the
recording medium and second time information used for
decoding the first TS packets;

specifying the second time information sthed in the
table based on the first time information;

obtaining position information corresponding to the

second time information specified based on the table;




- 126 -

starting the reading of the data from a recording
position at which one of the first TS packets is recorded in
the position information;

obtaining one of the second TS packets that is
multiplexed at a position after the position at which the
reading of the data is started; and

decoding the obtained one second TS‘packet without

decoding the read one first TS packet.




