-1 - DESCRIPTION RECORDING APPARATUS, RECORDING
"METHOD, PLAYBACK APPARATUS, PLAYBACK METHOD,
'PROGRAM, AND RECORDING MEDIUM Technical Field [0001]

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 stieam) by, for example, MPEG

(Moving 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 fA4dio; Yisugl streams in the application
format of still images recorded on a recording medium by using two
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representing playback sections of the slide show using the still images
contained in the clip. [0003] Further, a technique is disclosed in which the
Telahmizal Field

[0001]

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 (Moving Picture
Experts Group) 2.

[0002]

Patent Document 1 discloses a technique for realizing a
slide show with the use of MPEGZ. Specifically, a technique
for managing AV (Audioc Visual) streams in the application
format of still images recorded on a recording 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 information 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 technigque is disclosed in which the data



address of a transport stream, which is indicated by the playback start
time IN time and the playback end time OUT-time of a playitem, is
obtained by referring to EP-map, which is a table representing
identification information on the still images contained in the clip
information and source packet numbers associated therewith, thereby
playing back a slide show of still images that are not synchronous with
audio. [0004] Further, a techniqugi5€i§closed 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 audio including the

2SRV Lime in gach audio stream and. information indieaing the,address of
a source packet (smallest access unit) corresponding to the start time
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wIIOWEVEL, I ig 0ot taken inta consideration. that 15 packets with the same,
PID in two audio streams encoded using different encoding methods are -

tBe still images contained in the clip information and

source packet numbers associated therewith, thereby playing

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 audio including the start time in each
audio stream and. information indicating the address 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
consideration that TS packets with the same PID in two audio

streams encoded using different encoding methods are



multiplexed into a single transport stream for recording. [0006] Example
embodiments may provide easy playback when TS packets with the
same PID in two pieces of audio data encoded using different encoding
methods are multiplexed into a single, transport stream. [00,07] in a first
aspect, there is provided a recording apparatus for performing processing
based on audio data, the recording apparatus comprising: receiving
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TS(Transport Stream  packets generated by TS-packetizing audio gata
[ @heoéded using a first encoding method that is a predetermined encoding

method and second TS packets generated by TS- packetizing audio data

encodelsing T S8EdHE e odiAg mBHiod Hifferéritfrotn thefirdt  When TS
pafhcading method are-multiplexed, the, second.encoding, methad being acgeq

variable-length encoding method; obtaining means for obtaining time
usinferniéticieused fordetodingasHirsttimesinforiatiorethe tilmec a single

information being included in one of the first TS packets of the transport
CrapSamreceivéd bathe receiving means; determining means for

[ (determining whether or not one of tn.-,- second TS packets that includes

the time information having the same time value as the first time

inforfation existssaftercthieestie firstTS gpacket frorPihitdtthedfirsthperding
a§g§¥gﬁﬁ?”§89b5£9%g§’iﬂgaggggggging based on audic data, the
recording apparatus comprising: receiving means for receiving
an 1input 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; 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 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



-4- means in the transport stream; setting means for setting as an entry
point the one first TS packet from which e first time information is
obtained when the determining means determines that the one second
TS packet including the time informatjon 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; creating means for creating a table
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packet set as the entry point by the setting means, and the firs- time
erinformadion; andaecaedig reantralling meansfosmeeording thestablerst time
_ created by the creating means onto a recording medium. 00081 in
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associated position is stored in a leading audio access unit among audio
haacoess uhits includedtinrthe oneisecend T8epacdkietdncluding thenfmgmation
information having the Same time value as she firs- time informaéion; and
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means, and the first time information; and recording
controlling means for recording the table created by the
creating means onto a recording medium.
[0008]

In example embodiments, the determining means may further
determine 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 may set as the entry point the one first TS
packet from which the first time informetion 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 iIis

obtained and



obtained and - 5 when the determining means further determines that the
decoding information necessary for performing the decoding starting from
the associated position is stored in the leading audio access unit included
in the one second TS packet including the time information having the
same time value as the first time information. [0009] 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. [00121 The recording apparatus may further

wglude reading means for reading information recorded Ogﬁ%Eh%ﬁe
recoraing me mn18y?ﬁereconhngconﬁomngrneans,an controlling

dnesdnsfgr contellnga fead positionofrthe eading-means:nthadeading
means may read the table from the recording medium; the controlling
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packet including the time information having the same time

value as the first time information.

[0009]

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 controlling 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 transport stream from the recording medium according to - 6 the
control of the read position by the controlling means. [0013] 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 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

tfhatis defermined hased op (s dable.anda playbagknosition, specified.
by a user; the reading means may read the first TS packets included in
[ tha Fransport stream, starting from the number of the one first TS packet

designated by the controlling means; and the decoding means may
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L iNe GrSE TS packetsiiead, by the reading  meansn [0014] The Lecarding

apparatus may further include reading means for reading information
meecordedontodhesecorting mediumibyi the recondingacoritralliig mearsins
controlling means for controlling a read position of the reading means;
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decoding 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 a
playback position specified by a user; the reading means may
read 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
may decode the audio data encoded using the first encoding
method included in the first TS packets read by the reading
means.

[0014]

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



second 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 a o-ayback pQSition specified by the user; the
reading means may read one of the second TS packers that is recorded
“after the number of the one first TS packet designated by the controlling

tatrﬁ(fansf the c%?}irol-rln means may dfurthg—:-r %ﬁSlgnate%a§D the read mDosition
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recording method comprising: a receiving step of receiving an input of a
adransportstreéapvriwhich firse TS{Transport Streanupacketsogeneratedoby ket
TS-packetizing audjo data encoded usir%%a first encoding method that is
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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 controiling means;
and the decoding means may decode the audioc data encoded using
the second encoding method included in the second TS packets
read by the reading means.

[0015]

In a second aspect, there is provided a recording method
for a recording apparatus for performing processing based 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 Dby TS-packetizing
audio data encoded using a first encoding method that is a
predetermined encoding method and second TS packets generated

by TS-packetizing audioc data encoded using



by TS-packetizing audio data encoded using - 8 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 transport 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 having the
same time value as the first time information exists after the one first TS
Packet from which the first ime information js obtained In the processin
of the obtaifing Step in the ?ransport Stream; & Set Ing step o sel}tclng as

maBRnNapeintthe opeefiest, TS packet fiem whichithefirst timeiinfermatian
is obtained when it is determined in the processing of the determining
veteprinke the mrehseeori TS asket ddcludihgthies tie fhfeiFaatiend having

o€, same time value as the first th@%éfnf%@aéié’@oe&j%}s after the gne first
paéke% from: whic ﬁ1e ﬁrs(f?‘lme information is oll)ta(%neg; a creating
i stepraferestings table hasedren streas iderntiigatior 1indation tbec £

number of the one first TS packet set as the entry point in the processing
tHPthel settingSstep caRl sthetfirsh infe Aif6RAAOR; "aiTd A ree6rdilig Stép ofhe
pggggg@g%9Q£Pb#%g“¥gggﬂgfg%Fgg%%§gggégég%mining 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 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.



creating step onto a recording medium. -9- [0016; In a third aspect,-here.

is provided 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
rgnethod and second TS packets generated by TS-packetizing audio data

encoded using a second encoding method . different from the first

encéding méthbdchres sivgitiplexeddhe sebondoairsodiag methad beiimyra for

variable- length encoding method; an obtaining step of obtaining time .
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a infarmation heing.included i one ebthe. firsichS pagketsaofthediansporktep
stream received in the processing of the receiving step; a determining
ofstély 6F Hetdrmiring Whetlier ©f rfot bhebTRE seCORETS patketsifar f1rst

includes the, ti information hayving the 2 time value he first i :
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Iformaton EXISIS aftet (e ane St IS packet irom wiich “the rEttie
daibformatiamdiscobtainedin the, processingofothierobtairingstep inthe is 2
transport stream; a setting step of setting as an entry point the one first
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method different from the first encoding method are
multiplexed, the second encoding method being a variable-
length encoding method; an obfaining 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 transport 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 having the same time value as the first time
information exists after the one first TS packet from which
the first time information 1is 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 i1s obtained when 1t 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



TS packet including the time information having the same time value as
the first - 10 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 é formation, the number of the one
first TS packet se- as the entry point'in the processing of the setting step,
and the first time information; and a recording step of recording the table

‘ lcreateg #n the rocessm.gsggfS the f:tr%%t!nghstep onto A rggor&jgg medium.
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first time info-mat-'.-or is obtained is se- as an entry point; and a table
rereated based @nustream identification information, the

[0017]

In example embodiments, an input of a transport stream in
which first TS packets generated by TS-packetizing audio data
encoded using a first encoding method and second TS packets
generated by TS-packetizing audio data encoded using a second
encoding méthod are multiplexed 1s received: time information
used for decoding, which 1is included in one of the first TS
packets of.the TS, i1s obtained as first time information; when
it 1is determined that one of the second TS packets that
includes the time information having the same time value as
the first time information exists in the TS after the one
first TS packet from which the first time information 1is
obtained, the one first TS packet from which the first time
information is obtained i1s 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



number of the one first TS packet set as the entry point, and the - 11 first
time information, and is recorded onto a recording medium. FO018] In a
fourth aspect, there is provided a payback apparatus for playing back
data recorded on a recording medium, the data including a transport
stream in which first TS (Transport Stream) packets g :erased by
TS-packetizing audio data encoded using a first encoding method that is
.a predetermined encoding method and second TS packets generated by,
flféicpa&%&fzinﬁrgt?d%%ﬁgréhco%%% using 565%%6n8<%n&%ﬁg %et]ﬁ%%orgmg
medifferent from the first encoding method are multiplexed, the second
encoding method being a variable- length encoding method, the playback
[ O4@@dratus comprising: reading means for reading information recorded on
the rfcording Pg)%ditm pavin? %tab_I%gecorded thereon .tgec}able bef?gl?%back

created based or ﬁrs timaes'% grrﬁatlon tef%faﬁ is ﬁ?ne Ifﬁf%?r%a ion uasedp

agieceding, which issingltided in-ane of dae ofirste £S5 packets of the transpoding
stream, and stream identificatlon information and. the 'umber the one first
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audhedirsidinae ifopmationusing 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 i1s 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 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, wherein the



is obtained; and controlling =nears for controlling a read position of the
reading means, wherein the reading means reads the table from the
recording medium; the controlling means controls the read position of the
reading means based on the table and a playback position specified by a
user; and the reading means readsthé4ransport stream from the
recording medium according to the control of the read position by the
- controlling means. [0019] Ir. example embodiments, the playback
regppamis Aty ARteer iktladé decdding ieais fordetoding theeaddin  the
cofRiE, EERdeRLEING (08 sl ancoana petiod, Jhe eadingmeans Payy;ng
read the table from the recording medium; the controﬁlng means may
medesignate-as the tead pasitien ihel namberofarie ob the first $5pdakets by
that is determined based or the --able and the playback position specified
& bR user: théfedding Mhearns Ahay T84 thé fifst TS pakkets ik in ™ot

cnibe fransport, stream; starting fromsthe number, of the one first IS packet ¢ ;4

designated by the controlling means; and the decoding means may
podecade they atid®o datacencdded usemgthe first encoding method included
in_the first TS packets read by the reading means. [0020: The playback
ratus may farther include decoding means for decoding the audio

datajencadedusing thesegondgncoding, dnethod, hhereadind-means may
may read the table from the
further include decoding 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 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
may decode the audio data encoded using the first encoding
method included in the first TS packets read by the reading
means.
[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



recording medium, the con--rolling means may designate as - 13 the read
position the number of one of the first IS packets that is determined

based on the table and the playback position specified by the user; the
reading means may read one of thetseeond IS packets that is recorded
after the number of the one first IS packet designated by the controlling
means; the controlling means may farther designate as the read position

thiberuaberefithecane-seconebS packetieaddy thaereading meangackets

when the time information included in the one second TS packet matches

Ehihe time in‘f&?ﬁéﬁ&ﬁ@ﬁc!u@%ﬁ% the" one st T8 Packettesighatedas g ck
pd€ad: positon, the reading means may read the second 150acketS g one

included in the transport stream, starting from the number of the one
ofsedonds¢Spatketdesighated bizdhe tontreliimgdneans;tand the decdding of
means may decode the audio data encoded usin‘igﬂ?te second encoding

thneftid ihchided n the SEond 15 FACKSTS réad by the TBhdmMy Hidang=ans/
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playback apparatus "or playing back data recorded on a recording
panedium, thecdatarimcluding attranspotrt ssaeam! IrTWhichdfirst TSER@nsport he
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one first T3 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 onevsecond
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. |
[0021]

In a fifth aspect, there is provided a playback method
for a playback apparatus 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 comprising: a
first reading step of reading a table from the recording
medium having the table recorded thereon, the table being

created based on filrst time information that is tTime



encoding method different from the first encoding method are

multiplexed, the second encoding method being a variable- length

encoding method, the playback methogsgomprising: a first reading step of

reading a table from the recording medium having the table recorded
; fereen. the table being, created based o firsf time information that isfe: ¢
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layback position specified by a user; and a second reading step of ,

t%adﬁ@%e G alitspdRt-Streamfromithe réctrding e ditin QEEBFdiRY toSthes ™S
=gpatol the read position by the pracessing:of the gontrolling step: 14+ e

[0022] In a sixth aspect, there is provided a program .for playing hack
idatarredorded ba eoiecordieg; medianm the dataginelugingd tramsportl Ling a

stream in whjch first TS Transpog Stre nﬂ) packgts gen rat%d b};(/ L
r%ggpa}aﬁéﬁ%haréu&%saz g On the table an 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.



encoded using a first encoding method that is a predete-mined encoding
method arid 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,"th%4prbgram causing a computer to
execute a process comprising: a firs- reading step of reading a table from
the recording medium having the table recorded thereon, the table being
[&feated based on first Lime information that is time information used for

decading, whigh is;included in ong.of, the first '3 packets of the, transpart ¢,

stream, and stream identification information and the number of the one
plisstits packet ineludingetherfirstitime indormatiomiwhen oaeéiofthe the data

second TS packets that includes the time -nformation having the same

IHME AR a8 the FrEHme nfSIADh eXists "AftET the Ong firs? T8 PASKEICT®
sfromwhichthe first times information js obtained; a.centroling stapitc  data
controlling a read position based on the table and a payback position

espedifiediniauser;fant a secondireadirg:step dfiveadirg thed nemspormined
ST ooring metum accardng o e coppioferend o
pemhadiments,atable ds read frepnadecending s=meditn havingrecorded thod
dg¥¥532;1 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 1is time
information used for decoding, which is included in one of
the first TS éackets 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 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 Dby the processing of the

controlling step.



- 16 transport stream in which first TS packets generated by TS-
packetizing audio data encoded. using a first encoding method and
second TS packets generated by TS-packetzing audit data encoded
using Second encoding method are haukiplexed, and tine table that is
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
[Osttéam identification information and the number of the one first TS
packet from which the first time information is pbtained when one of the

second PEPEKetS TG IHEIGAES thé tihde ififormalion having'the sama” 119

mgm%ﬁ{ag@,gﬁéh%i&ggggg infarmation 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. [00241
In a seventh aspect, there is provided a recording medium having
recorded thereon data regarding audio data, wherein the data includes a
transport streams jr 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 IS 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-ori& of the first IS packets of the

transport stream, the table being created based or stream identification

information and the number of the one first TS packet including the fist
trimepdnformatieamvhien onelofthé second I Sopackets thatinoctades! they TS-

time information having the same time value as the first time information

0agkRT GHEP IRAGNE fiRA TS parRBERON SiiEh the TSt imERaTTgioRTe o
an@btained, £0zs.14n example smbedinients, artrapspart strean, inwhich data

first TS packets generated by TS-packetizing audio data encoded using
engditstiencoding methodtand secort TS peekersigaierates] typlexed, and

TS-packetjzing audio data encoded using a second encoding _method
7 BRGNS o, 2 GiG SreRed batboh fret- (o FSGRAtE thar 2"

1 stioedaformationaisestfor,decoding, whighiisigsluded 4mone ofithelfirsta in
TS packets of the TS, and stream identification information and the
onfumbér of e ofé fist TSackeefbAT Whichithe Fifst titreSinfordtation §& ream

iq2biained when,ong of Ihe second [5 packesdhanduden e, fime; o o
Information Jhavmg the same time value as the first time information exits

paaftert reenedfitsthStpacket from whieh thedirstdimen 18s- obtained when
one of the second T8 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]

In a seventh aspect, there is provided a recording medium
having recorded thereon data regarding audio data, wherein
the data includes a transport stream in which first TS
(Transport Stream) packets generated by TS-packetizing audio
data encoded wusing a first encoding method that 1s a
predetermined encoding method and second TS packets generated
by TS-packetizing audio data encoded using a second encodlng

method different from the first encoding



information is obtained are recorded. [0026] In an eighth aspect, there is
provided 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 -s a predetermined encoding
method and second TS packets generated by TS-packetizing audio data
encoded using a second encoding method different from the first

megReoUiny ethiotare! fitftiplexets; the"sedshd BHestinty néthod beiig'dd =
vagaiahiedenauencoding mefhog.dneflaack meligd comprisiiefifea on

steps of: obtaining first time “information for playback; reading a able
thiacludingrdonrespenadence infarmationtbetween poditiemdnfosmatien for time
the first TS packets on the recording medium and second time

Irihfetiation useddor &coting theirst F SPackets; ¥petifying th€$echd:
£1Ume informatiopstared in thetable haged.on the  ficgt time/aformation; peing
obtaining position information corresponding to the second time
crinfdrachtion sspecified. hassdn orithetable;staiting the feadiagiofitheadata the
from a recording position at which one of the firs T packets is recorded.
NUERRE pBsition Tnf rrr"'r?ati%il‘r;tf Bbtaming 6 of thlen%iégﬁagfstégckefsrﬁmt istme

iringitiplexed ata positign after the. pasition at which thedeadingof the, dataes
started.; and decoding the obtained one second IS packet decoding the

threatl ot fistTSpdckat. 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.
[0025]

In example embodiments, a transport stream in which first
TS packets generated by TS-packetizing audio data encoded
using a first encoding method and second TS packets 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 incliuded in one of the first TS packets of the TS,
and stream identification information 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 first time
information exists after the one first TS packet from which

the first time



19 - X0027] In example embodiments, first time information for playback
is obtained; 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 IS packets is read; the
second time information stored inthEtable based on the first time
informa- ion -s specified; position information corresponding to the

i rsecend-tige inforppation, speeifiedhasechen the table is obtained; the
reading of the data is started from a recording position at which one the

[ GirgolS rackets is recorded to the position informat-on; one of the second
IS packets that is multiplexed at a position after the :position at which the

Inreding oihe dataRs Startdd Rr6btamed aRd 1RE oBtaitéd G sdconP Fsor

packet is decoded, without decoding the read one . fist IS ket.
plﬁ&%&ﬁt;&%‘fﬁogiéi‘ In %%ﬁﬁp § er%%o&mgﬁgso,%%ﬁ?g stnr%g%g&éantbhee data

inkecosded. More specifically, atransport stream im whichd$ packetsrobnsport
audio data encoded using different encoding methods are multiplexed
Stardinformatien 2C<foe providirgyraitiopa aceess tothestranspor tstreamroded

can be recorded.
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 methced, the playback
method comprising the steps of: obtaining first time
information for playback; reading - a table including
correspondence information Dbetween 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 stored 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 1is
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 1s started; and
decoding the obtained one second TS packet without decoding

the read one first TS packet.



[0029; In example embodiments, audio streams can be recorded. More
specifically, random access playback can be performed on a transport
stream in which TS packets of audio data encoded using different
encoding methods are multiplexed. [0030] In example embodiments, a
recording medium having audio-streams recorded thereon can be
provided. More specifically, a recording medium that allows random

[ caceess playback of a transport stream in which IS packets of audio data
encoded using different encoding methods are multiplexed can be

provided. Bif¥fDEscriplion i e Brawingd 160311 Fig. 118EBIek o For
pidiggram snowing.an example structure,of, a recording ApPaatySe spondence

according to the present invention. Fig. 2 is a block diagram showing an
irdxampleistruciarerecran s encoder safipwa in.eg. |.fBig. Jisca diagraim TS
iIIustrating an example o" the application forma- on an optical disc. -

. 21
PIFGTaTs &'dialgram TSttt the Telatibnship betwden EPfirap ad Féip "

uAM streamqEigs biisa dingram ilystratingthe.structure of- &R mapmfor second
audio. Fig. 6 is a diagram illustrating the syntax of a clip information file.

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 positionvinformation; one of the second TS packets that is
multiplexed at a position after the position at which the
reading of ﬁhe data 1s started is obtained; and the obtained
one second TS packet is decoded without decoding the read one
first TS packet.
Advantages
[0028]

In example embodiments, audio streams can be recorded.
More specifically, a transport stream in which TS packets of
audio data encoded wusing different encoding methods are

multiplexed and information



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 illustrating the

syntax of a play-List. Fig. 10 is a diagram illustrating the syntax of a sub

path. Fig. 11 is a diagram illustrating SubPath type. Fig. 12 is a diagram

illustrating the syntax of CPI. Fig. 1348 & diagram illustrating CPI type.

Fig. 14 is a diagram illustrating EP map. Fig. 15 is a diagram illustrating

the relationship between EP fine and EP coarse. Fig. 16 is a diagram
fdlustratinng dhe Jormrat &P ES ER find and PT STERoaesE. Fig.rERIs acan be

dla%&a\m illustrating the format of SPN EP fine and SPN EP coarse. Fig.

donagram illustrating EP-coarse entries and EP-fine entries. - 22

E@g919 Is a diagram illustrating the syntax of EP map. Fig. 20 is a

diagram illustrating EP-stream-type. Fig. 21 is a diagram 'lllustrating the

syntax GiXERPAfap fHcone Bfeam PIDELEP AidiFang. 2258 aldfagramorded.

Mg%gﬂggggf%coniqamtgggégﬁﬂg%%gg playback can be performed on

a transport stream in which TS packets of audio data encoded
using different encoding methods are multiplexed.
[0030]

In example embodiments, a recording medium having audio
streams recorded thereon can be provided. More specifically, a
recording medium that allows random access playback of a
‘transport stream in which TS packets of audic 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. 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 setto 4 and a TS is composed of only a BS audio
ES. Fig. 26 includes diagrams illustrating the difference between a case
where a TS is composed of only a ES 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 B 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 illustrating constraints on the multiplexing of

TS pagkets; Fig. 30 is a diagram ilustiatingthedime of PSS big 31 is a
diagram illustrating EP map when the application type is setto 4 and a
b&Srisccorfiposed of adB8 -23 p abidie ESand an HQ audio TS. Fig. 32 is a

flowchart showing a(g:li information file Eecorditg% process. Fi}ag. 33isa
flowchatt sRowing'a ClipEréttion process TR, Satis A fidfchar sHowing
£8NER nap generation process for a BS audio ES and an HQ audio ES.

Fig. 6 1s a diagram illustrating the syntax of a clip
information file.

Fig. 7 is a diagram illustrating CPI.

Fig. 8 1s a diagram illustrating a structure of a main
path and a sub path.

Fig. 9 is a diagram illustrating 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 a 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 fine 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. 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 ES audio ES. Fig. 39 is a flowchart showing a
random access playback process for an HQ audio ES. Reference
Numerals (0032] 1 recording apparatas-21 controller 22 operation input
unit 23 data obtaining unit 24 AV encoder 26 PES packetizer 27 TS
packetizer - 24 - 28 recording controller. 171 BS audio ES 172 BS audio
PES FIiZ3 BRaudio=T81d81d4Qidudie tES t182 HQ ausio PES of EP_map.

Fig. 20 is a diagram illustrating EP_stream type.

Fig. 21 is a diagram illustrating the syntax of
EP map for one stream PID of EP map.

Fig. 22 is a diagram illustrating a constraint of
EP stream type.

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
BS 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 cf an HQ
audio TS packet.

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

Fig. 30 1s 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



183 HQ audio TS 190 TS 201 BS audio PES packet 211 HQ audio PES
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 - 25 of a recording apparateid Faccording to the present
invention. [0035] The recording apparatus 1 includes an optical disc 11,
a controller 21, an operation input unit 23, an AV (Audio Visual) encoder
a4 iz bufferrzb,za PES {Rddketized

Fig. 32 is a flowchart showing a clip information file
recording process.

Fig. 33 is a flowchart showing a clip 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



Elementary Stream) packetizer 26, a TS (Transport Stream) packetizer
27, a recording controller 28, a drive 29, and a removable medium 30.
10036] The controller 21 executes a control program prepared in
advance to control the overall operation of the recording apparatus 1. For
example, the controller 21 controls a process 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 pétform 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 butfons, 1&s5ar &ito¥ch PHme? L fog dial, and a mouse, and a receiver
for refff;'hvingsanaipgriaoregssignal transmitted from a predetermined remote
commander. The operation input unit 22 obtains an operation input from a
- 26 uger, ard suppliegitdo the controller 21. [0038] The data obtaining
unit 23 obtains AV data, i.e., video data and audio data, from the outside,
and stpplie®Sit @6'the AV encoder 24. The AV encoder 24 encodes the
suppl'i%q viﬁlsoaqlfggoargjsaudio data using predetermined encoding

182 HQ audio PES

183 HQ audio TS

190 TS

201 BS audio PES packet

211 HQ audio PES 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



methods, respectively, and supplies the resulting video ESs (elementary
streams) and audio ESs to the buffer 25. [0039] As shown in Fig. 2, for
example, the AV encoder 24 includes a first audio 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 audio 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 vided5encoder 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
ogneoderc24 driclgdespadid-encdderscgsiagriwotdifferentreneseding
.methods. [0040] The first encoding method is an audio encoding method
¥ Ehcodirig audio in the form that enables general-purpose audio
decogders to decode the encoded audio (a fixed-length - 27 encoding
method). The second encoding method is an audio encoding method for
encofing aediorf the femrnahatenablesnohlitkighaserformiaece dadio 11,

decoders to decpde the encoded audig (o variable-length encoding .
meﬁﬁo&). JS(Bp)e0|f"‘|)'caflIy, thekecond eénco Ing methodis ‘a @%RA??/a{%qb?e bit
vadeh auditenecrding methoghand is ap audieencodingraethad using
Elementary Stream) packetizer 26, 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 recording
apparatus 1. For example, the controller 21 controls a
process 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 buttons, 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



a FIFO (first-in first-out) buffer for reducing the peak rate of VBR traffic
during decoding. That is, the second encoding method is a
variable-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-th@4otowing description, a stream of
audio signals encoded by the first audio encoder 141 using the first
encoding method is referred to as a "BS audio ES (basic audio

ugkementady stieahi)sand atstréam sfcaddio sigimald lencoded by the
%%%%r];j audio encoder 142 using the second encoding method is referred
to as an "HQ audio ES (high- quality audio elementary stream)". In the

following deseriptien. it BSaudiocESz:ang anibQ audia &S are generallyeo
referred to as an "audio ES" unless they need to be -- 28 - distinguished
dfrbm each vtdre [0e421 THES thesBSHURIE ESPeAcEIEP bythefirst©

t%ud enétl:z(f)%grz ]Z[}]theg—@l;igdlo ES eancgglegnbé/@gss%%%ndsgudgl
enco er & video ESs encode by the video encoder 2X-3 are
voutput from the A\aeacodan 24, apdarestpplied @ined encoding
methods, respectively, and supplies the resulting video ESs
{elementary streams) and audio ESs to the buffer 25.

[0039]

As shown in Fig. 2, for example, the AV encoder 24
includes a first audio 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
audioc ESs, and outputs the audio 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 audic 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 fixed-length



the buffer 25. [0043] Referring back to Fig. 1, the buffer 25 temporarily
buffers the encoded data (the ES audio 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 cohtroller 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
eESPHafad tHe FES packEfecsRESpEnaing e the HOtHdRflo BS 2dadhd

e RES packets cof reSpon”chBQn%tﬁ% & yideo kS qata) Ingludes a PI§bTQ§
ES pagketlzer 26 supplles a PES packet stream (which is a PES packet

ostreant tpimedr-abarphucalityof E 8 packets) todhedd packatizem2hde29
- 0044] The TS packetizer 27 packetizes the PES packet stream su plled
aﬂ%ﬁ?th@PE@&Q@Q&@&%MSW@%&E%@QWQ port SReanT paerets

cHRdee s onoofihe goptlies ¢1.Spaeificaily 108 LS packetze) 27
packetlzes the BS audio PES data, HQ audio PES data, and

audio encoding method and i1s an audio encoding method using
a FIFO (first—-in first-out) buffer for reducing the peak
rate of VBR traffic during decoding. That is, the second
encoding method is a variable-~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 enceded using fixed-length encoding (the first encoding
method), on the other hand, is fixed.
(00411

In the following description, a stream of audio signals
encoded by the first audic 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-
guality audio elementary stream)". In 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



video PES data supplied from the PES packetizer 26 into TS packets.
The ~_S packets of the BS audio ES data, the TS packets of the 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 pérforming CS packetization
(generating TS packets), adds a transport priority flag for identifying BS
audio PES data and HQ audio PES data, and a PIP for identifying an
dagdibstréamead thedvesoet( TS hielader) of each of the TS packets. The
[P!)I?1 2'srgored in she TS header of each of the plurality of TS packets
orming the generated BS audio TS and the PIP stored in the TS header
of eagh.af thenplusality.of LS pasketsdosming thecgenerated HQdaudio TS
are the same, and the transport priority flag - 30 stored in the TS header
epfesier of thd plurhfity'§f PSIpaciksts ferfiriftheyeriératéd 8L dudists

andhe vansport plorky.fag storedyn (e f3 heager AeaGRM oS o acer
plurality o ackets forming the generated HQ audio TS differ. [0046]
24-3 are output from the AV encoder 24, and are supplied to
the buffer 25.

[0043]

Referring back to Fig. 1, the buffer 25 temporarily
buffers the encoded data (the BS audio 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.



In a specific example, the TS packetizer 27 adds "PID=a0" and "tp=l
(transport,. priority=I)" 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-inpat 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
[$tbddm, a database of a group (playlist) of playback sections (playitems)
of the AV stream, and management informatio nhtgnfo .dvr) of the

8 stream
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Jngluding seehrinformation 3L drdrputde the recerding contiolier 28 in a
similar manner to the AV stream. The recording controller 28 records
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packetizes the BS audio PES data, HQ audio PES data, and
video PES data supplied from the PES packetizer 26 into TS
packets. The TS packets of the BS audio ES data, the TS
packets of the 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 MPEGZ-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



access playback to the operation input unit 22, the controller 21
determines 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 instructs 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 29 i8durther 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
s(incledingra tCo-ROM ¢Eompart BiskRead®rlytMenwryrandfa DYD, a

magneto-optical disc_(including a MD (registered trademark) (Mini-Disk)),
O S Ao R P [OCEL N GE SRS LRy i hat the

chesosdingimediumon - 32 whigh,thescontentds fecarded may, beanyh or
other medium than the optical disc 11, such as a magnetic disc or a

tdemiconducttymemdly . [608At Anfarrangemene farepreviding réfdemdio

access fté)ra browsable slide show when TSs of audio streams encoded

T&sing
[0046]

In a specific example, the TS packetizer 27 adds
"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 = al0" 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.
{00481

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



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 11 loaded in the recording
apparatus 1 shown in Fig. 1 or a playback apparatus 341 shown in Fig.
35, described below. [0054] 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
description, an AV stream is also referred to as an "AV stream file". A
ipietarvticliprinfditnatisiPicdare refarte@ td a5 & Eliph iffofratibaFilgenner

0055 e AV stream file stores data configured in a - structure in
M (g P B B e 8 oF e
ddetined by the applicationfarmat i &enefally; files wsed tad Computetsarol
handled as byte strings. On the other hand, content of AV stream files is
ségparde®BRRYA thieRaxi$ ariPAEESdS BoIntS in clips are mainly

‘3Regified by playlists by using time stamps. That is,

When the user inputs information instructing random
access playback to the operation input unit 22, the
controller 21 determines 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
instructs 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 29 is 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.

[0051]

It goes without saying that the recording medium on



the playlist and clip 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) andZarmr 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 playitems. [0058] In Fig. 3, the first playlist from the
wighhad ffo cprayemst antPrERI pragiteRts poikt &5 frfe firt Hafaridan

tRe e Sl%%%r”ddh%"c‘i OIhfhe AV gtream. containgd In the left glip, The
secor]iodtplay ist from the left has one playict}em, and the playitem points to
stheientirety:obthendiostyeam contained in the right clip. The third playlist
from the left has two playitems, and the two playitems point to a portion of
[{$&SAV stream contained in the left clip and a portion of the AV

An arrangement for providing random access to a
browsable slide show when TSs of audio streams 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 11 loaded in the recording apparatus 1
shown in Fig. 1 or a playback apparatus 341 shown in Fig. 35,
described below.

[0054]

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". 1In the following description, 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



stream contained in the right clip. [0059] For example, when the user
specifies the left playitem included in the first playlist from the left as
information 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 clip, 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
disc navigation program has a functiég 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
sgifowingrhelusethtbcdiveRRSr USRS Feesin vakivhs Hypessiplayback
operations. The disc navigation.program is described in a programming
tlﬁ%@%%%é?sﬁ%ﬁ%asmja\?f e(ré%lgtle%g tre?aetrﬁgrki?gﬁé ?sa%%(a%argar%%'
ckecordingy, 3% : reediusr 0061 | bithis embedimenina playbackath
defined by an array of one or more playitems (sequential playitems) in a
splaylistsis reférréd o ahe "maniPatht ek d pRyba¥k Spattedeffieepy 1 s

e§g2X§ggngﬂ%%ng”%f%gIggggﬂsgggeg%%ess points in clips are

mainly specified by playlists by using time stamps. That is,
the playlist and clip 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
playitems.

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

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



or non-sequential subplayitems) in parallel with the main path in a playlist
is referred to as a "sub path". Thus, the application 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. The recording
apparatus 1 according to the presert!embodiment recedes 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

theharseristie Poittintétndiior) “aRarCIiomark: 160637 CPISs thath <1 1P-
rifelyded el nfamatian, g, ande. uged mainly YAn: dipe siainee

ccess points to clips are assigned, to search for a data address at
o Wych eeagingrfs 36 data iete beestarted intee cliprAVtsteeamdile thni this!
embodiment, CPI as a kind of EP map is used. [0064] Fig. 4 illustrates

Lthe FelatidASkipBetdeen P BpEhd L el AV dredmt[Goes)tt has two

playitems, and the two playitems 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 example, when the user specifies the left playitem
included in the first playlist from the left as information
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 clip, 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 disc 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 playback operations. The disc navigation program
is described in a programming language, such as Java

(registered trademark), and is prepared on a recording



EP map is a list of entry point (EP) data and is extracted from elementary
streams and transport streams. 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 presentation
time stamp (PTS) and a data address, in the AV 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 pbesentation time stamp in the
playlist. Random access playback is included in this case. Second, the
EP map is used for fast forward playback or fast reverse playback. In a
meddevhere the recording apparatus 1 records an AV stream (the process
%ta%\ﬁ/[; 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

generategdand serded onto adisca 1096¥] p3énAadliusteatedsindriga4.ray
when an access point in a clip is specified by using a presentation time
ostarms (PTS)OBP My ista3ed (6 SeareH forladuess rffdfatisn at which
LSy o e Shean E e SRS S FEee
pand the OJEPetSarray of one or more sub paths (sequential
or non-sequential subplayitems) in parallel with the main
path in a playlist is referred to as a "sub path". Thus,
the application 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. The 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



on the time axis represented by a playlist, as described above, and is
used to convert presentation time stamps (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 #9e 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

diNkicH BetadirRy 6ft #ié Sttebin & lBe started ieaie dig Av sttairfie,
-A8anatiels theyecording contaleg 28 g perform (gndom access
according to the address information. There are two types of EP map,
[begEP-map for video and EP-map for audio. [0069] - 38 Fig.5is a
diagram showing a structure of EP-map for audio. Specifically, the part A
of Fi§1%is 4 diddramh *SREWing the Sa<itions df pretdfion titte Stdnpsd
a(PC'@g) in, ascclitp.eg}y.stream; the part_B of Fig.5is a d.iagrar_n showing a
portion of the clip AV stream shown in the part A of Fig. 5 in an enlarged
(fasshian; and the part C of Fig. 5is a

EP map is a list of entry point (EP) data and is
extracted from elementary streams and transport streams.

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
presentation time stamp (PTS) and a data address, in the AV
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
case. Second, the EP map is used for fast forward playback
or fast reverse playback. In a case where the recording
apparatus 1 records an AV stream (the process 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.

[0067]



diagram showing a data structure of EP map for audio. [0070] 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 packet
numbers (SPNs) are serial numbers assigned to all source packets in a
clip AV stream. In a clip AV stream, e first source packet is assigned
source packet number SPN=0O (zero), the second source packet is
assigned source packet number SPN=1, and the subsequent packets are
assighed dourterpackbturibers SPNYsEredierftititf by o thds: the
P _map for audjq has the source packet numbers (SPNs) as SPN

LRt 007 A 5 St Wil BEMCRLbe i 4T 1S

ediagiam: shewing the syataxiof aoelipinfiewsation file:[0073) Asshowstin
Fig. 6, a zzzzz.clpi file (clip information file) has five objects. They are

defipfhfs © © Segiferitelfiin, L Prégrattinféorepl() L andetipMark &Y. An

s@}ée%@e@l‘l(&[ip AY steam) and.a cip information filg cofrespopding to
addresses corresponding to the IN-points and the OUT-points
on the time axis represented by a playlist, as described
above, and is used to convert presentation time stamps
(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 i1s 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]



stream are assigned the same number string, i.e., "zzzzz". [0074] 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. Sequencelnfo start
address indicates the start address of Sequencelnfo O 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 f Programinfo() in units of relative
byte numbers from the start byte of the zzzzz.clpi. file of Programinfo.
The relative byte numbers are counted from zero. [0075]
CPI-Stdt-addtesSirthesteatha ket 2l die 8 BREPIDC I infS o Pélafive

Ry nUMBeLs from Ihe start pyte gf the, zzzzz.clpi file. GlinMark, start,
address indicates the start address of ClipMark() in units of relative byte
shumbess frompthel stasthbyte fofithe zzzza iclpifile. ke selative bykes<€0 in

numbers are counted from zero. padding word_(padding words) is
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aNdo APAINS should beyzeroaf a pesitivesiniggen Faghofthepaddingr: o
words may have an arbitrary value. [0076]

5 in an enlarged fashion; and the part C of Fig. 5 is a

diagram showing a data structure of EP map for audio.

[0070]

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 packet 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.

{00721

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



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 CPIO
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®d 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

d%ﬁ%ﬁé@,@ﬁﬁ&l{b@7érerﬁevgﬁa&u?é Jf thé MRaihth 4t e Sug-ath will

[@537 gﬁascribed with reference to Fig. 8. [0079] - 41 In Fig. 8, the main path
indicates audio playback paths to be played back at different timings by
using shesubnpathst Aomain AV stream filecreférréd td dyiap playftermat ion
the main path corresponds to, for example, the clip AV stream file

ErerebrdiPtd by tife pRYRERPilustrated mreig” 7'desehiBld abovaithe Painc ¢«
P€g6§gﬁ§ﬂkwgﬂ§(E@ﬁ?gﬂnéﬂg-ClipMark(). An AV stream (clip AV

stream) and a clip information file corresponding to the AV
stream are assigned the same number string, i.e., "zzzzz".
[0074]

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. SequencelInfo start_ address
indicates the start address of SequenceInfo() in units of
relative byte numbers from the start byte of the zzzzz.clpi
file of SequenceInfo. 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 Programlnfo.
The relative byte numbers 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



8). [0080] 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 (8GM) 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 isTlirhited or unlimited. If a slide whose
playback duration is unlimited is contained, a next slide is not played
back until the user instructs the playback apparatus to proceed to the

PRERESITE TherroteSthe Sifed &FE not idfied BatR & peastitindd*as)
1 im&,an fhe Hme.axis, in, prowsahle slide shows, fyither, andia.fg.bee; ;o

played back at the same time as the playback of still images is referred to
EadR by thé audio path ofthe subl paih sand the plyback ofaudipdsinotve
,s%nchronous with the Elayback of the still images. Therefore, the audio
!

84Aé& stillimageS areayed btk 48JfichfBndul Bo82] InFigr8rihe
vRliaylist has one main path generated by

[0076]

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.

[0079]



an array of three playitems, and one sub path. The playitems forming the
main path are assigned ID (identification) in order from the top. That is,
the main path has the playitems with Playltem id=0, Playltem id=1, and
Playltem id=2. 0083] The sub path includes SubPlayltem IN time and
SubPlayltem 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 (\ﬂ&eé 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 on the time axis of the_ main path at which the

playbdtik fthe sl BEHRH BE StartB  FPERYS & therersre? e paths
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7 described above (the main AV stream file is omitted in Fig.

8).

[0080]

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, i1t 1is 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 contained, 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 sub path differ". More specifically, the playback of the video stream
included in the AV stream and the playback of the videc 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, as$éciated sound is played back during
the playback of a predetermined frame in the video stream. Such

detailed association is not Erovided although the playback of the video

P¥trEBfm aHdtReRA&PbEK bPthe®didid theariiate “HfatEhéd i? fithe® fardio
iQ“%BEU@ﬁﬁﬁﬁﬂgﬁgﬁ%mﬁ§Eﬂ09§§]5@3@9%@%5%%9%%%(§%¥§§)%Hages.

specifically implementing the structuré of the main path and sub path
THiustratecd witthreferehice tonBiet Bawilthe tlescrbed. {0086] 144 Figa@k
illustrates the syntax of PlayList(). [0087] length is an unsigned integer of
23iERARER NG the number of bytes from immediately after this length
[ﬁ@ngtp the end of PlayListO, that is, a field indicating the number of bytes
from reserved-for-future-use to the last
In Fig. 8, the playlist has one main path generated by

an array of three playitems, and one sub path. The
playitems forming the main path are assigned ID
{identification) in order from the top. That is, the main
path has the playitems with PlayItem id=0, PlayItem id=1,
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 on the time axis of the
main path at which the playback of the sub path is to be
started. In Fig. 8, therefore, the subplayitem does not
include sync PlayItem id and sync start PTS of PlayItem.
That 1s, only information indicating that the AV stream

referred to by the main path and the audio stream referred



byte of the playlist. reserved-for-future-use of 16 bits is prepared after the
length field. number of Playitems is a 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, Playltem id=0, Playltem id=1, and Playltem
id=2 are assigned. [0088] number of SubPaths is a "16-bit field indicating
the number of sub paths (the numbérofentries) included in the playlist.
For example, in the example shown in Fig. 8, the number of sub paths is
one. The values of SubPath_id are assigned in order from 0 in which
LRuBPathG appedi’ iR the SplRyRste EoPxaniplec8lbpatts igtgred in the
s%BPleigéh Subpath id=and 2 are assigned. In the subsequent “for"
statement, the playitems are referred to the number of times
[ooresponding to the number of playitems, and the sub paths are referred
to the number of times corresponding to the - 45 - number of sub paths.

[0089]" Fig. £5TRAEHATEs e Syntikor8asPattt) © 18686 |%ﬁgﬁ¥1?2 dfta
o¢nsignedinteger,qf 32, bits indigating the Jjaumbet of bytesfrem: ne

immediately after this length field to
playback timing of the data of the audio stream referred to
by the sub path differ". More specifically, the playback of
the video stream included in the AV stream and the playback
of the video stream are matched in time (that is, the audio
stream 1s 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]



the end of SubPath O, that is, a field indicating the number of bytes from
reserved-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 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 type is
described below with reference to Fig. 11, reserved-for-future--use of 15
bits is prepared after the SubPath tf} e 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-fhe playbadk of e %éilﬁepgtﬁnggﬁwé) gsué)l %¥ i€ hibYed back only

[ ©hge; 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
browsabie slide showisplayed backe sach @& Wwherr e miaid ipathipeintde
to a slide show of s%ill images and %h%aug_ifotgath of thelsub?ggtt}fgirgsgg

B
R (bRbKEYOURd MURIE) 0P 46 the nain path): Hesenvedfor-futire use

£ RE 8hits ist praparedsafter theds repeat SubPathy fieldh nemberofne
SubPlayltems is an 8-bit field indicating the number of subplayitems (the
nypohssercdt dnthes) inchulet e ordsiie hafi tRoreexdfples Witterelspiet to
MRS 9f 3ubRlayjtems, the numberof subplayitems showiin g s 15
prepared after the length field. number of Playltems is a
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 PlayItem() appears in
the playlList. For example, as shown in Fig. 8,
PlayItem id=0, PlayItem id=1, and PlayItem 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 example 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. 1In 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



Fig. 8 is one. In the subsequent "for" statement, the 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 Fig. 11, SubPath type=0 and
SubPath type=Il 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, ina ﬁlayﬁst, an audio presentation path
referred to by the sub path and the main path referred to by using
playitems are asynchronous. The type of the sub path shown in Fig. 8 is

Aty SUBB &N type=2. [0093] SubPath type=3 is defined as an

[ oipteyactive graphics presentation menu®. For example, SubPath type=3
indicates - 47 that, in a playlist, an interactive graphics menu referred to
by theisub pathidnd the mtain path referted to by ughig tplayitems are
asynchronous. [0094] SubPath type-4 is defined as a "text subtitle
Bpésoe]ntation path". For example, SubPath type=4 indicates

length is an unsigned integer of 32 bits indicating the
number of bytes from immediately after this length field to
the end of SubPath(), that is, a field indicating the number
of bytes from reserved 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 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 type is described below with reference to
Fig. 11. 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



that, in a playlist, a text subtitle presentation path referred to by the sub
path and the main path referred to by using playitems are synchronous.
[00951 SubPath type=5 is defined as a "2nd audio 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 éxé‘rﬁp]'e, 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 referrin%{to the second

ORIy Shrean)®) Spebfitaly c8ubPatH Bipe=6-htfatds that: i a' Blaylist,
pihg seeond video presentation pat. seferred torhy the sub path and the
main path referred to by using playitems are synchronous. The (second)
nvideorstrdariiuods areidrrd to hyetheSsub pathiis] foriexdimplel movidee
stream of directo-'s commentaries (moving pjctures) on a movie. [0097
O PA AP S PRI L5 EBRS g HoRHEA S redbrd=s 1h

as '"reserved".
ofR098]y, path. For example, with respect to

number of SubPlaylItems, the number of subplayitems shown in
Fig. 8 is one. 1In the subsequent "for" statement, the
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 Fig. 11, SubPath type=0 and SubPath type=1 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 asynchronous.
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



Fig. 12 is a diagram showing the syntax of CPIl. 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 CPIO from immediately after this length
field to the end of CPI(). CPI type is 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
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 typé 6f EP map. When a clip includes
one or more video streams, EP map for video streams is used; when a
clip includes no video streams and includes one or more audio streams,

CEP mag'fot &Udig shidams s tREHE Eor eXantdiePivhen &BrosabieTsiie
£Shpy isplayed back, ERmap loraydiosteams is ysed. [0100) BEmap

for an audio stream has stream_PID, PTS EP start, and SPN EP start
p tata. tstream R Daglicatesthe $ID of the - 49 transport packet carrying

the audio stream. PTS EP start indicates a PTS of an access unit in the
[88dit! stream. SPN EP start indicates the address of a source packet

includingsthe,firsy byte, of thesaggessyunit referred fo y, RTSEP startin

the AV stream. More specifically, PTS EP start indicates a 33-bit accuracy
pPdSotaniawrassth"”. For example, 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
using playitems are synchronous.

[0095]

SubPath type=5 is defined as a "Z2nd audio 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 wvideo
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



unit in the audio stream, and SPN EP start indicates the relative address
of a source packet including she first byte in the 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 first
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 m'ay4iﬁcrude a plurality of EP map for one
stream PID O entries. [0102] The relationship between EP map and
Sequencelnfo will be described, One EP map for one stream PID() eggxm

rif Sréatdh Se HSle HBsBatve 8t ST distdRBdity hoirfeS As SHEWR
ol Fig- 4, dhe yalugs.oh, SPN EP stast-and thevalues of SPN S start

defined in Sequencelnfo() are compared to determine the EP map data
[bobndaries of STC - 50 sequences (STC sequence). EP map should

o S AR T SIS LD s ora nge gasaentnl
v RIDO\illbe described. [0104]
[0098]

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. 1In the
EP map, EP map type identifies the type of EP _map. When a
clip includes one or more video streams, EP map for video
streams 1s used; when a clip includes no video streams and
includes one or more audio streams, EP map for audio 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



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 performance. [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 (s__ee4 gigs. 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

+ As5epiyed ydth the hit reformation (the gntries in the ERhine fable having
bits in the LSB generateg from the same PTS EP start). [0106] "As shown
innlFigtER therth to 19h bitscaresused. fori P TShE Pafing, @nd theadOth to

32nd bits are used for PTS EP coarse. - 51 - [0107] The number of entries
STt EP-8oarserstity taiie iS 'smafferfiish fhe AUMBEF GF eRftdSin the EP

i fiPeRuiRAle . ER coprse eatries ang.ggnerated jn,the follpwing §asess,
[0108] an entry for the first PTS EP fine; an entry for the
PTS EP start in the AV stream. More specifically,
PTS EP start indicates a 33-bit accuracy PTS of an access
unit in the audio stream, and SPN_EP start indicates the
relative address of a source packet including the first byte
in the 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 first
source packet of the AV stream file.
01011

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 SequencelInfo 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



first PTS 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. [0110] 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 playi_em, 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 the3fime 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 Sequencelnfo. Data search is started
s firdne BRENtP IFtheeEPSSsE se - 52 _StitPtable Wb seaSPNCEP coarse is

Elgqual to.ar Iar ert an the ived SPNf%IC stggnAn entry in the
ccar?e—sub tab e-whose P coa¥se is the closdst to and %emporéal%y

spravdaus te thedesired RiiSis sparchedforrPata search is performed in
the EP fine sub table, starting from the entry number whose EP fine

[Béftésponds to

EP map for one stream PID() will be described.
[0104]

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 performance.

[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.



the PTS ED 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 ED 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 ED
coarse, random access is providedWhite reducing the data size of the EP
map for one stream PID() table and improving the data search
performance. [0112] The syntax of the EP map described above is shown
[GAOFif. 19. [0113] number of stream PID entries indicates the number of -

53 Eﬁ maerggr onegtreacm PID entrigeg iné@e P map. Oilzg %rfam
PID( lE;?n(ﬂcateesrth% vaﬁae%ﬁﬁe lPnID ofethe tr%ngégrt psac et %arréf/inlgsthe

siedlementany-sirears refetsed to by e kdb ER mage forrorm streaopPiable .
entry in the EP map. [0115]

EP coarse entries are generated in the following cases:
[0108]

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 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.
[0110]

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 1s 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
Sequencelnfo.

Data search is started from an entry in the EP coarse



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. [0116] In Fig. 20, when
EP-stream-type[k] is set to 1, the elementary stream is a video stream.
[0117] When EP-stream-type[K] is set to 3, the elementary stream is an
audit stream. [011.8] Referring back to Fig. 19,
number-of-EP-coarse-entries[Kk] indicates the number of EP- coarse
entries in that EP map for one stread2PID 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] EP map for one stream PID start address|k]
sifdicatese B othre ERAtIVEE hyterposition st Wiich tivator larger than the

o LA S IR e e R e Theuye
wi®k2l]pThersyntax of £ER mamforone skeansPiDis shawp.ia Fig.
previous to the desired PTS is searched for.

Data search is performed in the EP fine sub table,
starting from the entry number 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 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 1is provided while reducing the data size of the
EP map for one stream PID() table and improving the data
search performance.
[0112]

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

[0113]

number of stream PID entries indicates the number of



21. For illustration of the semantics of the syntax, the meaning of
?TS-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 and SPN ER 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
Estream PiR. j0:24-\When EPIstreamitypeis sehto LK widgo. type 1), PTS
EP start represents a PTS of 33-bit length of the video access unit that
[Bééﬁ% at the sequence header in the AV - 55 - stream. 0125] When EP

stream g is-5ef (113 (audio), PSS EP start Jepresents a3 0f J:bit
length of the'video access unit that begins at the sequence header in the
tA¥hstreamn. fOL26]t carrying the elementary stream referred to
by the k-th EP map for one stream 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.

[0116]

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]

EP map for one stream PID start address[k] indicates



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 field indicates
the address in the AV stream of a source packet including the first byte of
the audio PES packet including the 4TS 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 value, which is
tEera;Starting:frogtthestirst sourceapackeidn theaAV stream file. 56 - 0130]
The semantics of EP map for one stream PID will be described. [0131]

P RPfiRe 18ble28tartadarSsTbicHtes ¥hé Start Addfess” of e itk -
Tﬁ§n9§1§§a{]§efmgggggé§ VSQV%%%“B%@’ number from the first

byte of the EP map/() .
[0121]

The syntax of EP map for one stream PID is shown in Fig.
21. For illustration 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 and 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 1'),
PTS EP start represents a PTS of 33-bit length of the video

access unit that begins at the sequence header in the AV



a relative byte number from the first byte of EP map for one stream PIDO.
The relative byte numbers start with zero. [0132] ref-to-EP--fine-id
indicates the number of the EP fine entry having the PTS EP fine
associated with the PTS EP coarse subsequent to this field. PTS EP fine
and PTS EP coarse associated therewith are derived from the same PTS
EP start. [0133] refto 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. [0134] PTS EP
coarse, PTS EP fine, SPN EP coarsesand 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
sSRNEP start values associated with the entries. 57 - [0136] Each of the
PTS EP fine entries is derived from the corresponding PTS EP start in the
[P&I%Wing manner. [n37 ] PTS EP fine[EP fine id] = (PTS EP start[EP fine

id]>ﬁh%%%ﬁ%%%%ream_type is set to 3 ('audio'), PTS EP start
represents a PTS of 33-bit length 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 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 wvideo access unit
associated with PTS EP start.

[0128]

When EP_stream type is set to 3 ('audio'), this field
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 value, which is
zero, starting from the first source packet in the AV stream

file.



The relationship 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
from the corresponding SPN EP start in the following manner. [0139]
SPN EP.fine[EP fine id] = SPN EP start[EP fine id] % 217$ The
relationship between SPN EP coarse and SPN EP fine associated
therewith is as follows. [0140] SPN E® eoarse[i] = SPN EP start[ref to EP
fine id[i]] SPN EP fine[ref to EP fine id[i]] = SPN EP start[ref to EP fine
id[i]] % 217$ EP map for one stream PIDO satisfies the following

[ pdstfictions: 58 - [0141] In EP map for one_stream_PIDO ,
SPN_EP_coarse entries should be arranged in ascending order of the

SPNEIS codfsd VeiteS I EP Mg for-ole sttEamPID0., $PN'EPTine
qghtries,should be arranged in ascending order of the SPN_EP_start

[0131]

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 indicates the number of the EP fine
entry having the PTS EP fine associated with the
PTS 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.
[0134]

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.



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. [0142] A constraint of EP stream type will be
described with reference to Fig. 22. [0143] When EP stream type is set
to 1, i.e., video type 1, | end position offset (which is a value indicating the
end of an I-picture) is provided, andshe-value ranges from 001b to 111b
Only the position having the sequence header and an I-picture (for
MPEG-2 video streams) and the position having an I-picture or an IDR

[ pictane (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, -
59 1&EHepoditiohoffeet (fRich R Falvelindicatingaha st Ordh the

<LPICIIES). 15 110t pegwided, apd.the valug is sebto, 900, Qaly.aydio PES
packets are set as entrypoints referred to by SPN E% start. [0145]
[ clipinifo() will be described with reference to Fig. 23.

PTS EP fine[EP fine id] = (PTS_EP start[EP fine id] >>
%) % 211s

The relationship 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 finel[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 from the
corresponding SPN EP start in the following manner.
[0139]

SPN EP fine[EP fine id] = SPN EP start[EP fine id] %
2178

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[i]]
SPN EP fine[ref to EP fine id[i]] =
SPN EP start[ref to EP fine id[i]] % 2178

EP map for one stream PID() satisfies the following

restrictions:



Fig. 23 shows the syntax of the CliplnfoO included 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. 24.4087-47] In Fig. 24, application type=1
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
[ appligation in which still images are changed along the playback time axis
(also referred to as a "time based slide show". - 60 Agglication type=3

indicate<a s ¥6ia Sfide SRBWP ST SATImEYEs, which-s a SR fudiRg St
<imaggs of an. application, in, whichthe, still images-are, chapgedin .o rse

accordance with a user's operation (also referred to as a "browsable slide
vshaws). Application type=4 indicates a sub TS including audio for a
browsable slide show. Description _ ,
+ In EP map for one stream PID(), SPN_EP fine entries
should be arranged in ascending order of the SPN_EP start

values assoclated 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.
[0142]

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

When EP_stream type is set to 1, i.e., video type 1,
I end position offset (which is a value indicating the end
of an I-picture) is provided, and the wvalue ranges from 001,
to 111,. Only the position having 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,



of "TS for a sub-path of Browsable slide show" shown in Fig. 24
designates a value for specifying not only audio for a browsable slide
show but also a clip All 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 magadndicates 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
TAMnsireamiinchidesnddea orwstitimages, anad the ERimaptisrigP rhap o
video. When application type is set to 4, the TS stored in the clip AV
o&tréBmtineidesralididS aRBthB P H&H is EF mah fof &tidfo.  fo£Ad] t°

ofgcordingly, ER, map frvidea stieams is g@@?@g_e@ﬁ%rr-_yfié@ ints
athcatlon- ype=Il, application type=2, or application type=3, and EP map

riof attha streanys BPigenerategkfor application type=4. [0150] There is a
constraint on the generation of EP map for application type=I or
[Qﬂjﬁl?éation type=4. That is, the

ClipInfo() will be described with reference to Fig. 23.
Fig. 23 shows the syntax of the ClipInfo() included 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"}.



interval between two PTS EP fine entries in EP map should be one
second or less. [0151] It is determined whether or not EP map is
generated depending on application type in ClipInfoO, 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 application type in the clip
information file shown in Fig. 24 is.sefpto-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
nfustiated with tgiesence 1@ Fig.t24d an AY stream wittvapplicationttypes4l
designates a TS referred to by a sub path pointing to a browsable slide
1$HoUf Sire. VBACRUER ﬁr@érn%?B@Hr{%a%R@ﬁ&unﬁfﬁ@%ﬁ:)qurﬁﬁg the

a%:ﬁyvlsg&pjce 62. S|Id sh W, thls |§ aﬁo ulgg d9 de§ég %@ including

ya dio, as |scusse ove 0153; Ig. 25, a stream has

abo pecketseofawdioa stream% Td@aadloosire(amsmeamod@m hy a=single
audio encoder, and are encoded into a TS (transport stream) by
"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 Browsable slide show" shown in Fig.
24 designates a value for specifying not only audio for a
browsable slide show but also a clip 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. 1In 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



using MPEG2. The TS is composed of a plurality of TS packets of a
predetermined size (e.g., 188 bytes). [0154] SPN EP start is Information
representing an entry point of source packets (TS packets). In 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 corresponds to the
SPN EP start in the EP map for one stream PIDO 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
agxamplec shawnyipd=ig, 25pseven I Sopaekeis)TheoPES packets shown
in Fig. 25 are PES packets extracted from the plurality of TS packets
ARl e TS/packet d8SighatetPas 98 et ipviftrRBSsadrce

packets. Moge specifically, ; 63 data of the leading PES packet shown
%in Fig.aZ% IS incluc%)d in thelTS'pEg%(et designated as the entry point of

[thessgurce packets. [0156] Each of the PES packets has a PES header
and a PES payload. The PES header includes a PTS (presentation time

There is a constraint on the generation of EP map for
application type=1l or application type=4. That is, the
interval between two PTS EP fine entries in EP map should be
one second or less.

[0151]

It is determined whether or not EP map is generated
depending on application type in ClipInfo(), 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
application type in the clip information file shown in Fig.
24 1s 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



stamp). For EP-stream-type=3, i.e., an audio stream, 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 (Audig AUs). In the example shown in Fig.
25, the size of each audio access unit is fixed. Thus, the audio streams
stored in the clip AV stream file are audio streams encoded by an audio
seneedemusingwa fixedslengtk-encedingmeibad n[81658% Al aukia stieam
included in a TS will be described. TS packets may store, as audio, only
OBAE tFElbP audifo StreaHT it odRAMSy an audio encoder using a
{@%%-!ength encoding - 64 method, as shown in Fig. 25, or two types of
audio streams encoded by an audio encoder using a fixed-length
encodingr methosl, and aniaudiv encodet usitg avasable-tengih encoding
method. Thus, a TS may include two types of audio streams encoded and

sg&Reérsited bYPSudiBErieotiers Ting o SRSILAE dhtatiing Retfiogyd:o

encoder, and are encoded into a TS (transport stream) by
using MPEG2. The TS is composed of a plurality of TS
packets of a predetermined size (e.g., 188 bytes).

[0154]

SPN _EP start is information representing an entry point
of source packets (TS packets). In 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
corresponds 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,



[0159) Fig. 26 shows the difference when the application type 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. [01601 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@pplication type=4 including two
types of audio streams, thatis, a TS including two types of audio streams
encoded using different encoding methods. In the following description,
tas augie syeanhenceded by an audiorBeodan wsintfixed-lerngthicoding
is referred to as a "BS audio ES (basic audio elementary stream)”, and an
Lagdiecsifedn éicodet By ahcaudierftbtiet bisiriy VaRabRUBNgR? EB8INngE

t’ge resfgrrrecdeto as.an"HQ audio ES (high-quality audio - 65 elementary

stream)™. A packet of a BS audio ES is referred to as a "BS audio TS
[pacikat”, and a TS packet of an HQ audio ES is referred to as an "HQ

audio TS packet". [0161] The TS illustrated in the up%er part of Fig. 26
includés BS ditfio B aB3uitié Safid had & plurlmysignd & PES

payload. The PES header includes a PTS (presentation time
stamp). For EP stream type=3, i.e., an audio stream,
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). In the example shown in
Fig. 25, the size of each audio access unit is fixed. Thus,
the audio streams stored in the clip 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 audioc stream

encoded by an audio encoder using a fixed-length encoding



audio TS packets. The TS illustrated in the lower part of Fig. 20" 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

nPoiY @f ER mapw{0163]rThe flowy of sequentiglfy-prosessing: audiodatas

into a TS stream will briefly be described with reference to Fig. 27. - 66 -
c0te4EmpuY atidic daipiscaresied usipiwo different. ereblimy Ardhods
mg}%%gdBSn%J%{g Ea%&]% and agel—r|Quasud|o ES_181. '[H%_%@ augho ES 171

asn (Wahere nisan larbiefr%lcr)(? natura[lrlrllflqm%e‘r’)aarul 10 acce%rsl%nltse(écsoaing

mB&{2H BS@)us.,, ES(R))miheQiaudiohrd 18has By (whereomsisaibms
arbitrary

encoded and generated by audio encoders using two different
encoding methods.

[0159]

Fig. 26 shows the difference when the application type
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 audio encoder
using fixed-length coding is referred to as a "BS audio ES
{basic audio elementary stream)”, and an audio stream
encoded by an audio encoder using variable-length coding is

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



natural number) audio access units (HQ(1), HQ(2), HQ(3), ..., HQ(mM)).
[0165] The BS audio ES 171 and the HQ audio ES 181 are then
subjected to PES packetization. Specifically, the BS audio ES 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. In Fig. 27, the
BS audio PES 172 is composed of PES packets including PES headers
and PES payloads (represented by BS(1), BS(2), ..., BS(n') in Fig. 27)
(where n'is an arbitrary natural numgzer). The HQ audio PES 182 is
composed of BS audio PES packets including PES headers and PES
payloads (represented by HQ(1), HQ(2), ..., BS(m') in Fig. 27, where m'is
e aBrarhiteary naduealmumben. {1 66] ckbe constrairt cnuthioPES is
packetization is that the PES packetization should be performed so that

rpfey paeké iAthe BB agdibiPESSL P2 ahE the HOGWIC PES V82 WRESE™

g%&e‘geésaaestf}%%@@f&eeéxegaggntgﬁvai anessecond pr s Here, -
a BS audio PES packet 201 having a PEE header 201-1 and a PEE

[payload (represented by BS(1) in Fig. 27) 201-2 and an HQ audio PEE
packet 211 having a PEE header 211-1 and a PEE pgload (represented

by HBS if Figl 5y 24185 BAvEhEPEamRPS T SRATe (thal 1 thé P

iflogan the 15’@'%9899%52%% d the RIS stoced 'waﬁgﬁﬁbee@eés
211-1 are equal).

audio TS 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.



PES packetization is performed so that PEE packets whose PTSs are the
same exist an interval of one second or less if the PTSs are converted
(calculated) into time. That is, PEE packetization is performed so that an
HQ audio PEE packet having the same PTS as a ES audio PEE packet
exists an interval of one second or less. In the recording apparatus 1
shown in Fig. 1, the PEE packetizer 26 performs PEE packetization under
this constraint. [0167] The PEE packet structure and TS packet structure
of the HQ audio ES 181 having the sggme PTS value as the BS audio
PEE 172 will be described with reference to Fig. 28. [0168] As in the BS
audio ES shown in Fig. 25, each HQ audio PEE packet of the packetized
d@Qeaydio ES 181 is composed of a PES header and a PEE payload. The
PEE header includes PTS lITS flags, PTS, and other data. [0169] PTS
DTS flagdiis mfeinaten indicafng dfrthesdraoftvesda Histaida DTS

Decoding Ti tamp) are present. PTS DTS flags having,value "Q0(b)"
e e N e e PR hetf e B
1BTS flagschavinguyales’8L0(b)' indicates presence afsthenP T SHfiald it the
PES header, and PTS DTS flags having value "11(b)" indicates presence
IGFBBTR P TSEMRID TS lds 3T 8% PES hEADEPSA L) » BS(2), BS(3), .

BS(n)). The HQ audio ES 181 has m (where m is an arbitrary
natural number) audio access units (HQ(1l), HQ(2), HQ(3),

HQ (m) ) .

[0165]

The BS audio ES 171 and the HQ audio ES 181 are then
subjected to PES packetization. Specifically, the BS audio
ES 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. In Fig. 27, the BS audio PES 172 is composed
of PES packets including PES headers and PES payloads
{(represented by BS(1l), BS(2), ..., BS(n') in Fig. 27) (where
n' is an arbitrary natural number). The HQ audio PES 182 is
composed of BS audio PES packets including PES headers and
PES payloads (represented by HQ(1l), HQ(2), ..., BS(m') in
Fig. 27, where m' is an arbitrary natural number).

[0166]

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

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



the example shown in Fig. 28, the PTS_DTS_flags has a value of PTS
DTS flags=10(b), indicating presence of the PTS value and absence of
the DTS value in the PES header. In the 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 audio 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

ainfarmation fergtasting the decading & the position.carrespanding g the
detail information. The information (detail information) at which decoding

PEanbeystaated (ineiudess foreexamphs the samplirng. flejueteyandind an
channel information. The information (detgil ir}{orr’ggtlipg)lalt_\yhigh

Hel8ding car bR StaREd s not Stored %69 T all Access units. A audio” =°

pageessiunit{an audie ageess nanit in the PED. paylpad) in-the.H@ audio
PES packet having the same PTS as a BS audio PES includes
s pifermidfiovdor stdrtingtthedecdting B tise ebarésponditg FositiosoaT1]

o Refqring back to.fig. 27, the BS audio IDES 172 andthe ;o cqual) .
PES packetization is performed so that PES packets whose
PTSs are the same exist an interval of one second or less if
the PTSs are converted (calculated) into time. That is, PES
packetization is performed so that an HQ audioc PES packet
having the same PTS as a BS audio PES packet exists an
interval of one second or less. In 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 audio 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 audioc 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.
[0169]

PTS DTS flags is information indicating whether or not



HQ audio PES 182 are then subjected to TS packetization. Specifically,
the BS audio PES 172 is TS-packetized to 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 4B 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

a BES 1821 is stared inddo packetsi 232 drang 232+2 Igoatedat the first and

second positions of the HQ audio"TS 182. More specifically, the data of
PTRe P5S Heattfer 1 2 AntPtherdati’ 6f the PES pajRAPEPE EreCdtolEE

pi T3, Raylpadnariigns . of the. Tepackels 232-1apdd2-2; [QL73]. Thgg
ES audio TS 173 and the HQ audio TS 183 are then - 70 subjected to

vanukiplexing.) Specificaly, dbeB$ sudie TS 1i73camd thef HQ dudio T5:183S
are multiplexed to generate a transport stream (TS) 190, The TS

hYRIFEG22TS) E@éi??&"lﬁdéé%ﬁsré‘%‘é&@t 331 torrespoRding f'd PAT

H{Bregram Asspsigtiopr Jable), srES packet 222 corresponding tp.a PMT,
(Program Map Table), BS audio TSs 231-1 to 231-j (where j is an

tiagbidragyiple shown in Fig. 28, the PTS_DTS_flags has a value
of PTS DTS flags=10(b), indicating presence of the PTS value
and absence of the DTS value in the PES header. 1In the
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 audio 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 position 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



natural number), and HQ audio TSs 232-1 to 232-k (where k is an
arbitrary natural number). [0173] 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 TS 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 ES 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 RES packets having the same PTS
value and PES payloads 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

i Auglio ES: [@EA4Tu ot exampleaifdhe playkack durationoef fivesaudioccess
access units of the BS audio ES 171 is equal to the playback duration of
undp gudi6aecBES mlcsfatﬁé HO &ddioEs a8d1 caddessasitewvhpae ing

PTSs are same e an |nter five au access units of the
t}%eS gfl‘/af(tﬁ ? a%ggjés S Units of gh 1‘?audloE%rS
s&&i-llﬂgtheh@wdw@a@pamtuael showa épHigl ih dhe dsS pasketizer 27

performs multiplexing under that constraint. [01751 Two examples
[ 8atisfling the constraint on the

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 audio PES 172 is TS-packetized to
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 positions of the HQ audio TS 182. More
specifically, the data of the PES header 211-1 and the data
of the PES payload 211-2 are stored in TS payload portions
of the TS packets 232-1 and 232-2.
(01721

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



multiplexing 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 multiplexed
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. [0177] A first example of packet alignment will be
described with reference to the uppergpart of Fig. 29. In the upper part of
Fig. 29, in a case where a BS audio IS packet 261-1 and an HQ audio TS
packet 271-1 have PTS value PTS#1, the HQ audio TS packet 271-1 is
spletedafterdben3 S audlie 355 packetp 261 £h.cEhatys, Thepakeiswhoses
PTS values are the same (both values are PTS#1) are aligned so that the

1B3 a0GioTS BRI DEL-15s 16cardbetord-ielatrdudin TSkt @

«2Lhdolna cesehaiR B3 qudio e Racksl2ed,2 a0 andiQ Az o
packet 271-2 have PIS value PTS#2, the HQ audio TS packet

TE?@éclquaeed after the BS audip TS packet 2682 gThat S5 sES packets
whose PTS values are the same (both values are PTS#2) are aligned so

Tt the BS AtdRPTSPadket 26152 FSHBRAEYbEDré tHe'HJ Bt §5 Mar
TBﬂﬁﬁﬁﬁz%kzaﬁéﬁgﬂTsS 231-1 to 231-3 (where 3j is an arbitrary

natural number), and HQ audio TSs 232-1 to 232-k (where k is
an arbitrary natural number).
[0173]

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 TS 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 wvalue and PES payloads
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.
(01741

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

access units whose PTSs are the same exist an interval of



As discussed above, PES packets whose PTSs are the same have been
packetized so as to exist an interval of one 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
second or less. As shown in Fig. 30, (PTS#2) - (PTS#1) equals one
second or less. [0179] A second example of packet alignment will be
described with reference to the lower part of Fig. 29. In the lower part of
Fig. 29, in a case where a ES audio 7§ 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

tPTS values aredbesame tdath valuesare. RdS# 1y are aligned-s0 that the?2
BS audio TS packet 261-1 is located before the HQ audio IS packet

apdio afpravasenvhérea BSavdio FSpacket 2612 andan H®O audio TS
acket.271-2 have PTS value PTS#2, the HQ audijo TS packet 271-2 is
oréléaf?erat%%aéggus Y 1%10“1 él}_%.. ghe §’§_ﬁg§ceke izer =27

rp ace audio packétnz at Is, - ' packets

pwhesen3T Suatues axe the samer(hath values are FAES#2) are aligned so
that the BS audio TS packet 261-2 is located before the HQ audio TS
[paciket 271-2. [0180] The TS shown in the lower part of Fig. 29 is different

from that shown {0 the UppEE Pt o Q- 23,10 4hatthe HY 1o
multiplexing 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
multiplexed 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.

[0177]

A first example of packet alignment will be described
with reference to the upper part of Fig. 29. 1In the upper
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 wvalues are the same
(both values are PTS#1) 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



audio TS packet 271-1 is subsequent to the BS audio TS 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#l. However, as long as, in TS packets
having the same PTS, an HQ audio TS packet should be placed after a
BS audio TS packe, the TS shown in the lower part of rig. 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 PTS82 also satisfies the
Tsopstraiyt describedakover 01821 e nethesalignimentshewi in thes lgyyere
part of Fig. 29, PES packets whose PTSs are the same have also been

2 packetized $8 Wtoreistart irteRral Bt dhe decopdicdriess it iife PTES arel s

onverte I§|(ca%():ulateggj)f' to time._Thus, %34 the interval between the.

T%agﬁgt \?v% PTS#I andg:h%apgc et with PTS:S#ZQ?S C(E)n\(?erted Into 'E%me, ?he

ptimeintanval athegeketweenissone secesd ardass. Theomuitipleriog-2 is
process allows quick playback in the case of performing, for example,

lﬂﬁﬁb?ﬁa§5§a€eﬂfpg3FQ audio TS packet 271-2.

[0178]

As discussed above, PES packets whose PTSs are the same
have been packetized so as to exist an interval of one
second or less 1f the PTSs are converted (calculated) into
time. Thus, when the interval between the values PTS#1 and
PTS#2 1s converted into time, the time interval 1is one
second or less. As shown in Fig. 30, (PTS#2) - (PTS#1)
equals one second or less.

[0179]

A second example of packet alignment will be described
with reference to the lower part of Fig. 29. 1In the lower
part of Fig. 29, in a case where a BS audioc TS packet 261-1
and an HQ audio TS packet 271-1 have PTS value PTS#1l, the HQ
audio TS packet 271-1 is placed after the BS audio TS packet
261-1. That is, TS packets whose PTS wvalues are the same
(both values are PTS#1) 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 1is placed after the BS audio TS packet 261-2. That is,



The BS audio TS 173 and the HQ audio TS 183 are multiplexed
according to the constraint 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 of EP map
fora 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 kinds of audio ESs, i.¢3 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

Texanple o BR sap farsthetypenfER MAR thatprqwdes raadors faste
forward, or fast reverse access, i.e., EP-stream-type 3. As discussed with

PRsfdrencer®d Eibl2acansav Sieani it applitation typeck iaddibto Be

pIa dCF ck to ether with a torrn a br wisa le slide show or an

¢ rg)am % eg%Iaye{}i‘r opge er wrgth ?/r €0. This AV stream
|§1atsp aTS referred to by a sub path [0185] In Fig. 31, a clip AV stream
has TS packets of BS audio ESs and HQ audio ESs. The clip AV stream

includ®s MISEE2°TSs LtrdishotPstearisy ertbdBd Dy tvb aadibifferent

mx%gs E Qégsln 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 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 TS 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 alsoc 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



is composed of a plurality of TS packets of a predetermined size (e.qg.,
188 bytes). [0186] 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 SPRNAEP 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 271-1to 271-4 are aligned in order from the TS

tpacket-desighated: g SPNHEP starteThe BPN EP ffare robrigspardskiotthe
SPN EP start in the FP map for one stream PID() shown in Fi%. 14. [0188]

|

with Fheflurdity 3F T backets Sofed iy the Qip AVC strdhff fik'include a

« Plurality Qi RE S (Packetized JEleraentary. Streamlpackets pAs,shayn in
Fig. 31, FES packets (in the example shown in Fig. 31, three PES

ppackets) adarbe extracted fraankalyé pluratibeoft BS packers fifdhwing, for

example shown in_Fig. 31, seven TS packets). The PES
example, jump plagback

[0183]

The BS audio TS 173 and the HQ audio TS 183 are
multiplexed according to the constraint 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 of 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 kinds of audio
ESs, i1.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



packets shown in Fig. 31 are FES 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 leading PES packet
shown in Fig. 31 is included in the TS packet designated as the entry

point of the source packets. In the example shown in Fig. 31, the PES
packets extracted from the TS packets 261-1, 261-2, and 271-1to 271-4
including the TS packet designated as the entry point of the source
packets are FES packets 301 to 303.7 £ach of the PES packets 301 to

303 has a FES header and a PES payload. [0189] The FES packet 301 is
a PES packet of the BS audio ES, and the FES packets 302 and 303 are
tRESepackels of the HQ caudindzSwIha RESqackerB804 as a FSm is
header 301-1 and a PES payload 301-2, the FES packet 302 has a FES
Heiet 302-1° 4R8I EES payloadS3t2-B25Rd the FES packet 303 has a
[FOE[§5I']16ader 303-1 and a PES payload 303-2. The data of the BS audio
ES is stored in the FES payload 301-2 of the PES - 77 packet 301, and

the data afithe BQ,audiclES ig vtareddarthe aBPESSpayoads 83022 mhdaudio
303-2 of the PES packets 302 and 303. [0190] The PTS stored in the
Pesafshddt 21 Dthe leadiny PES palkef36PT dBfied a8 PFEEpTSs

start (the PTS valug of, the RS Ragket), SPN EPstarfepresentsghey, 7s

source packer
is composed of a plurality of TS packets of a predetermined

size (e.g., 188 bytes).
[0186]

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). 1In 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.

[0188]



number 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
EP start of the EP map for one stream PIDO shown in Fig. 14 correspond
to the SPN EP start and PTS FP start shown in Fig. 31, respectively.
[0191] The PES payload 301-2 of the PIS packet 301 includes a plurality
of audio access units of the BS audio ES (BS Audio AUS) In 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-length encoding method.
The PES payload 302-2 of the PES packet 302 includes a plurality of
audio access units of the HQ audio ES (HQ Audio AUS). In the example
showinin Pigr:34], ithe sife Bfenelelaeidio ateess! unit ishaariable be¢ause

the HQ audio ES :lLs %streanﬂé?nc?ded usfin a variable-length encoding
f Pl

Sﬁgtﬁ%df‘cgr e vallie'0fthé B t%el\}: ug of the P §8E?§1ﬁe8?rom the BS

r 8bidio, T S, pasket 261 -1 designated Ry RESEP 1start) gvhieh, isppgluded -
78 in the PES header 302-1 of the PES packet 302, and the value of the
pRIIS Ircluded i the PES headbrB01ih of e PES padtkee 30k areahkets)

Same. The PES payload 303 2 of the RES, pa k%‘s“%é?%‘ége? %‘np”;‘zkae"ty
o?aualo access units o?%e QanélolElg. inthe exzfmp e snown In Fig.

e 3dmihe sizenh eaghmugio access wail i yasiable-besause the bt audio

pggiets shown in Fig. 31 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 leading PES packet shown in Fig. 31 is

included in the TS packet designated as the entry point of

the source packets. In 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.

FEach of the PES packets 301 to 303 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



IS a stream encoded using a variable-length encoding method. [0192]
Therefore, PTS 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

pdisc=11 havingrecordeddhereantaclip AY strdam file, whichtisradilelof the
the TS composed of BS audio TS packets and HQ audio TS Eackets

P sRAreq dhove atteraif tHd IS s8fisfidS tHe comr@raift eddibédd 303-
[@@gyt}‘) with reference to Figs. 27 to 31, is loaded in the recording - 79 -

apparatus 1 shown in Fig. I. [0194] In step 511, the recording controller
28 redds thiesclip: e dtreant file BCOrded drrtheldpticab disdi1tl landing
P%gpggziggugg¥eg%nggﬁﬁg%%[gégg%SMEP_start (the PTS value of
the PES packet). SPN EP start represents the source packet
number 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_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-length encoding method. The
PES payload 302-2 of the PES packet 302 includes a plurality
of audio access units of the HQ audio 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 step 512, 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 513, the controller 21 creates
Sequencelnfo concerning the clip AV stream file. Specifically, the
controller 21 creates the Sequencelnfo() represented in the syntax of the
clip information file described above with reference to Fig. 6. [0197] In
step 514, the controller 21 creates Psggraminfo concerning the clip AV
stream file. Specifically, the controller 21 creates the Programinfo O
represented in the syntax of the clip information file described above with

ireferencento kiga s {0398} In step bd Sptte panikehersdb creatas IRl value
(EP-map) - 80 concerning the clip AV stream file. Specifically, the
ogonitsller 21 tredtedtfe EP Hhap %‘FI%V\YFPWIE@ 3193ndiuBedtietHEEPI() in

ﬁf}séén fthe ctla mformatlonrl;Ie C?gcrl q gb ve d/\élt ref r%@lce 0.«

e detalls of the process are ibed be ow wit erence to
pEtk34. 30199 cludes a plurality of audio access units of the

HQ audio ES. In 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.
[0192]

Therefore, PTS 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 cf 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



In step 516, the controller 21 creates ClipMark concerning the clip AV
stream file. Specifically, the controller 21 creates the ClipMarkO
represented in the syntax of the clip information file described above with
reference to Fig. 6. [0200] In step 517, the controller 21 records a clip
information file in which the C.lipInfoO, the SequencelnfoO, 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 clip AV stream file, and is recorded9[0202] While the processing steps
have been described in a time-series manner with reference to Fig. 32,
actually, the processing of steps S12 to S16 is performed at the same
atiper alnuthig example ithefregording onto each optical disc 11 is
illustrated. The data of the clip AV stream file and the - 81 clip information
[’ stored in a recording medium, such as a hard disk, and the data is

inputtp amother-disce creating, RRPAAILS 10 £56atea MOtheEdiSCine clip
Further, a stamper may be created based on the created mother disc,
A¥nd @reaptidal disa arayrbe dnanufacturedtising tide starhper.aj0RG8prlies
it to the controller 21.
[0195]

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 Sequencelnfo
concerning the clip AV stream file. Specifically, the
controller 21 creates the SequenceInfo() represented in the
syntax of the clip information file described above with
reference to Fig. 6.

[0197]

In step S14, the controller 21 creates ProgramInfo
concerning the clip 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)



While 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 clip
AV stream file 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-A¥Gtream. 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
cstream iofgournse cthispopticad disa il fiakebeers loadetiina tHe reddrding

apparatus 1. [0205] In step S21, the recording apparatus 1 creates and
CPéonfra%]aeaié AV ERRERPAIED S JERifRHRy St Gath 82 Dbthfifd Ghitss!

; A thesrecerding apparatus 1.obtains A, daia from the-quisids, and o
supplies it to the AV encoder 24. The data obtaining unit 23 further
dnetifiedthe ebntreller 21 okthersitatebAVidatas TheTAY elcodel 240 £

encodes the s?plied AV‘datg ubndler the .cgntrol gf the conggoll%r,ZI, and
C B p PSS e ARSAET AF t8ES e Butfér D5 “fabré ence to F1g- 5%

[0199]

In step 816, the controller 21 creates ClipMark
concerning the clip AV stream file. Specifically, the
controller 21 creates the ClipMark() represented in the
syntax of the clip information file described above with
reference to Fig. 6.

[0200]

In step S17, the controller 21 records a clip
information file in which the ClipInfo (), the SequencelInfol(),
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 clip AV stream file,
and is recorded.

[0202]

While the processing steps have been described in a
time-series manner with reference to Fig. 32, actually, the
processing of steps S12 to S16 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



specifically, as shown in Fig. 2, the first audio encoder 24-1 and the
second audio encoder 24-2 encode the audio data, and the video
encoder. 24-3 encodes the video data. The 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
cpacketidatioreandnmidtipiexingor thel obtaine d $#ES packetstieams, andh
supplies the multiplexed MPEG2-TS to the recording controller 28. The

2 PecorBfig cOntisierss c5hbelts the receiVat I\/ﬁﬂié’ oPPE o £ HiRto
cceeate aclip AV-gtream: file, and records the clip AV stream file.ontothe

optical disc 11. The TS included in the clip AV stream file satisfies the
stensteaints deberilbed abodehwitie fefereride tor 83t Fiy. 2Vt This disc, and
grocessinglegables the %Ilg infor tiq:n filed read in s'g&P Slltshown in Fig.
23298 e Feeorddd dMid the cr)nﬁﬁlc% Hisc i, [OJZTJJGT The esu%sgaﬁgﬁt'
pragessing of steps S22 to S27 is basically similar to the processing of
steps S12 to S17

While 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 clip AV stream file 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 S21, the recording apparatus 1 creates and

records a clip AV stream file. Specifically, the data



shown in Fig. 32, and will briefly be described. [0207] In step 522, the
controller 21 creates Cliplnfo concerning the clip AV stream file recorded
on the optical disc 11 in the processing of step 521. In step 523, the
controller 21 creates Sequencelnfo concerning the clip AV stream file
recorded on the optical disc 11 in the processing of step 521. In step 524,
the controller 21 creates Programinfo concerning the clip AV stream file
recorded on the optical disc it in the processing of step 521. In step 525,
the controller 21 creates CPI (EP-mgp) -concerning the clip AV stream file
recorded 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

okecarged.on the opticalddise d 1-indheqarogessing ofc step S3b « M steme27,
the controller 21 records a clip information file in which the generated
dgiiplifoln Sequencslifs(), ProgransipicCTRID), BpdtbrpMdrig) apeler 24 -

+§i0red 29510208] Accarcing 9 e prgess Showndn e S3 A clp AV
Stream fil’and a ¢ Ip information file are created and recorded. f(f
2 White, @s:inobiga S2e the.precassing stepsishewsdadig.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 audio encoder
24-1 and the second audio encoder 24-2 encode the audio data,
and the video encoder 24-3 encodes the video data. The
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 converts the
received MPEG2-TS into a file to create a clip 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



33 have also been described in a time-series manner, actually, the
processing of steps 511 to S16 is performed 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 will be described with reference to
a flowchart shown in Fig. 34. This process begins in a state where the
optical disc 11 or a hard disk having recorded thereon the TS described
above with reference to Fig. 31 is loaded in the recording apparatus 1
shown in Fig. 1. That is, the processghegins in a state where the optical
disc 11 having recorded thereon the TS 190 composed of the BS audio
ES and the HQ audio ES, which is generated according to the constraints

rdgscrbed with seferenee 40 kig2Adsdeadad in-theracording @pparatuse
1. For example, the process is performed after the processing of step

8633 ighowrein Big. 3horthel (prBéessifg df stde SPACSHERA IR Fig. 33
0211; - %5 In s{el\p S51, the recording controller 28 reads the clip

o tflc 1. 1?13 . . . . .
nformation file recorded on the optical. disc 11, and receives an input of

823 composed of a BS audio ES and an HQ audio ES. As discussed
above, the TS has the structure shown in Fig. 27 or 31, and is composed
of TS'packetzssiahenHQ aodis ESand TS paeretdof the M ‘addio ES.

bgggggf?yegimilar to the processing of steps S12 to S17

shown in Fig. 32, and will briefly be described.

[0207]

In step S22, the controller 21 creates ClipInfo
concerning the clip AV stream file recorded on the optical
disc 11 in the processing of step S21. In step 3523, the
controller 21 creates SequencelInfo concerning the clip AV
stream file recorded on the optical disc 11 in the
processing of step S21. 1In step S24, the controller 21
creates ProgramInfo concerning the clip AV stream file
recorded on the optical disc 11 in the processing of step
S21. In step S$25, the controller 21 creates CPI (EP-map)
concerning the clip AV stream file recorded on the optical
disc 11 in the processing of step S21. 1In step S26, the
controller 21 creates ClipMark concerning the clip AV stream
file recorded on the optical disc 11 in the processing of
step S21. 1In step S27, the controller 21 recoxds a clip
information file in which the generated ClipInfo(),

SequenceInfo (), ProgramInfo(), CPI(), and ClipMark() are

stored.



TS is composed of a plurality of TS packets, and the TS packets are
sequentially supplied to the controller 21. [021.2] In step S52, the
controller 21 obtains the TS packets supplied from the recording
controller 28, and 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 packet of the BS
audio ES) or the HQ audio TS packet 271-1 (a TS packet of the HQ audio
ES), and the controller 21 determineg4whether 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
[ (tpoftag) for identifying whether that TS packet is a IS packet of the BS
audio ES or a TS packet of the HQ audio ES. The controller 21 uses the
tp flabycaeacHeto-the-heaBEr6FE Tach TS patkef icPpeddrmahelip AV

etermi@atj'on. Far example,. when the.tg fIa&% 1, the contraller 21

Sglé?earrrrﬁinés that the TS pgcl%élt%%m'?'glpélcket of the ES audio ES. 86 -

r Q23] kit is determined in step S52 that the TS packet is not a TS packet
of the BS audio ES, the process returns to step S52, and the subsequent

[ Bedtessing is repeatedly performed. If the TS packet is a TS packet of the
BS ghdio, ES the praggssing aftgl ste 59248 RGLOIMEL shown in Fig.

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 S15 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 state where the optical disc 11 or
a hard disk having recorded thereon the TS described above
with reference to Fig. 31 is loaded in the recording
apparatus 1 shown in Fig. 1. That is, the process begins in
a state where the optical disc 11 having recorded thereon
the TS 190 composed of the BS audio 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 S11 shown in Fig. 32 or the
processing of step S21 shown in Fig. 33.

[0211]



[0214] If itis determined in step S52 that the TS packetis a TS packet of
the BS audio ES, then, in step S53, the controller 21 obtains the value of
the PIS 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 301-1 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- 24-phtains PTS value PTS81. [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 gt the TSipacket daeso pat include arRESdeaderuonlyne clip
includes a PES payload, the process returns to step S52. Then, a
igfbsagiemtT S ipackeds whtained, Ahd thetsibséqtieRtprdoesying is
repeatedly performed. -.87 - [0216] In step 554, the controller 2:
oo S WHAPET oF nch (8 TS Bk ERluding tnd PES pock &l i
HHQaudiw =S whaseiPISisdbe same as theohtainegsPtS ée. gt RESHL )
exists at the end of the TS, and also determines whether or not the
sfeaiting AcEéss unit s the heéaderlifckRigtise! of TS packets of the

HQ audio ES and TS packets of the HQ audio ES. The received
TS is composed of a plurality of TS packets, and the TS
packets are sequentially supplied to the controller 21.
[0212]

In step 852, the controller 21 obtains the TS packets
supplied from the recording controller 28, and 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 packet of
the BS audio ES) or the HQ audio TS packet 271-1 (a TS
packet of the HQ audio ES), and the controller 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.



detail information. First, the controller 21 determines whether or not, for
example, the TS packet including the PES packet of the HQ audio ES
whose PTS value is the same as 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 IS 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 obtained § the TS packet of the HQ audio ES
with PTS#l 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
(oot the PES payload 302-2 of the HQ audio TS packet with PTS#1 (more

specifically, the header of the PES payload 302-2) includes the detail
inforhatibh (He dpfsHATatBi P sROWRA TRTFIG 228 e Which BetodirRfEart bes

ngtcargedl)Snggj(seghggop}grgllggZgu?]gfgrrggesc\gge écoésé‘_okgﬁuarﬁ o

alignment described above with reference to Fig. 29 s satis
sdeterptings avidethee os tiot the: PIDS p 88cpaylaag extracipdframihe HQ
audio TSJ)acket with the same PTS includes the detail information (the

PRESAREAGN shbivi- FIG. 28 akGhidit decoairkpciis betaitaa). 5622 7f 1P

e Is getermined o Siep Sad.thal he Tss packet, Includipg fhe PES packet
of the HQ audio ES with the same

[0214]

If it is determined in step $52 that the TS packet is a
TS packet of the BS audio ES, then, in step S53, 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 301-1 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]

Cne 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 S52. Then, a subsequent TS
packet is obtained, and the subsequent processing is

repeatedly performed.



PTS as the obtained PTS (e.g., PTS#1) does not exist at the end of the
TS, orif it is determined that the leading access unit does not have the
header including the detail information, the process returns to step 552,
and the subsequent processing is repeatedly performed. That is, unless
both conditions are met, the process returns to step S52. If both
conditions are met (YES is obtained), the process proceeds to step S55.
[0218] If it is determined in step S54 that the TS packet including the
PES packet of the HQ audio ES withythe. same PTS as the obtained PTS
(e.g., PTS#I) exists at the end of the TS and if it is determined that the
leading access unit has the header including the detail information, then,
[ 1s8ep 555, the controller 21 sets the current IS packet as an entry point.
For example, the controller 21 designates the TS packet 261-1 shown in
Fig. 31 astar ehbr§ pdihe Tratisoifithe HO M@%Bﬁéké’b&ﬁé@s %ﬂadio

TS pack twhos PTS v saret e sgme are a tha B;
“%Ed?o ‘T’S% 8§a& etllé1 (f)%racecfl 3fter h Eg% gu& i0 pac et an

EE’E&@galqaﬁsoat@mfr@@%&%b@@@m{&n@%aimclmaeg.,t,heedetml
information, that BS audio TS packet is designated as an entry point.

ef0219] Sindéthecdietaflfinfarmation Bhificibed iAthe@nes whether or

not the leading access unit has the header including the
detail information. First, the controller 21 determines
whether or not, for example, the TS packet including the PES
packet of the HQ audio ES whose PTS value is the same as
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 T3 packet of BS
audio ES with the obtained PTS#1. If YES is obtained (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#1 (more specifically, the header cf 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 or
not the alignment described above with reference to Fig. 29

is satisfied, and also determines whether or not the PES



audio TS packet having the same PTS as the BS audio 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 3S audio. [0220] In step S56, 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 RTgghtained 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=a0). Thus,

pfoyexample: thecantialler 2Ihereates &R pagsbased on RIDFaQ@hthesERe
packet number (the source packet number of the BS audio TS packet

PP61imshoWwnsn Fig. SE)and PTS#INdG22T] Atssedifid exaniplevisen
.de]?cribe%gvithtref%rer}ge 1o - Onthe_c%)/nntgx of y(]jer]CEP map shown in Fig.

1o The Aumber of stream PID eritries and the streg%)PlD[k] are

rgenenated based on the PID used in the processing of step S566. The
stream PID[K] indicates the value of the PID of the transport packet
carryirig tHe eerierarysteant Fefebel o bythe k-HEPImapI6kohe

i%%?%ﬁhggj@ngﬁﬁéhgigié%agf the HQ audio ES with the same

PTS as the obtained PTS (e.g., PTS#1l) does not exist at the
end of the TS, or if it is determined that the leading
access unit does not have the header including the detail
information, the process returns toc step S52, and the
subsequent processing is repeatedly performed. That is,
unless both conditions are met, the process returns to step
S52. If both conditions are met (YES is obtained), the
process proceeds to step S55.

[0218]

If it is determined in step S54 that the TS packet
including the PES packet of the HQ audio ES with the same
PTS as the obtained PTS (e.g., PTS#1l) exists at the end of
the TS and if it is determined that the leading access unit
has the header including the detail information, then, in
step S55, 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 audioc TS packet and BS audio TS packet whose PTS

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



The EP stream type[K] is set to 3 (audio) (see Fig. 20). The number of EP
coarse entries[Kk], the number of EP fine entries[k], and the EP map for
one stream PID start address[k] are generated based on the TS packet
number and the value of the PTS used in the processing of step 556. 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_ED start and SPN EP start.
Thus, the data stored in the EP mapdaor 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 557, the
peenrkeallars2h determinesavhether s noidthe agrentlyxerocessed TP the
packet is the last TS packet. If it is determined that the current TP packet

PEShGtheC st T pABREY, BF tRaltas ulpréces<edtPsipcket ramaiidethe
RIOCeSS Jefurns 49 step 552, and thessubseauent 91, processing is

repeatedly performed. That'is, the process is repeatedly performed until
dthei last T&ipackeirhasbegn pprocessed. If it is determined in step S57
that the currently processed TS packet is the last TS packet, the process

[8Rd< ) [0223]

Since the detail information is included in the HQ
audio TS packet having the same PTS as the BS audio 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 $56, the controller 21 creates EP map based on
the PID of the BS audic 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=a0, 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



According to the process shown in Fig. 34, EP map is created. [0224] An
arrangement for playing back a clip AV stream file and clip information file
(clip) recorded 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 playing 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 ggntrolling 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
tihat is/inpatt usingas  aperationsinpuh upit 352 For example, the controller
351 can display a predetermined menu screen on an external display

n@é\ﬂééﬂﬁﬁﬂ{@@ﬁﬂé’&%@é%ﬂ@ig |6adedPe92 t 0228] The dperatitn

BT bsker snmtdes oo fosiannls s,
s&rmnfraned signad trapspiited frem @ peedetreminetuke oatetcempander .
The operation input unit 352 obtains an operation input from
the transport packet carrying the elementary stream referred
to by the k-th EP map for one stream PID entry in the EP map.
The EP_stream typelk] is set to 3 (audio) (see Fig. 20).
The number of EP coarse entriesl[k], the
number of EP fine entries[k], and the
EP map for one stream 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 S56, i.e., the source packet number at
the entry point.
[0222]

In step S57, the controller 21 determines whether or

not the currently processed TP packet i1s the last TS packet.
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 S52, and the subsequent



a user, and supplies it to the controller 351. [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 controller 351, the memory 353, 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 likegthe-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

pstreass fileg the infoperationIreaddnyf dheqlaybaddkatontsoller 354 isooutpet 1 s
to the buffer 355 to supply it to the AV decoder 356. [0229] The buffer

* 3BEABRTIOrPRF SOTES the AV datd fedd front = 982 tHebptieal diS€11 by

oihe playback gontrgller 354, skich a5 an AVsstteanssand suppligs the data
to the AV decoder 356. Actually, since the AV stream is composed of a

cTS; ¢he lgomtrokers35H obthins @kRESifsonhthel £S taf@ furtkiée obtaims an
ES. The ES includes a BS audio ES, an HQ audio ES, and a video ES.

process ends.
[0223]

According to the process shown in Fig. 34, EP map is
created.
[0224]

An arrangement for playing back a clip AV stream file
and clip information file (clip) recorded 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 playing
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.



[0230] The AV decoder 356 decodes the AV data supplied from the
playback controller 354, such as an AV stream, and outputs 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 Fige37,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
[856@&hown 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 cisWipabie BF deRBHIng RE addfo EBSIACEGdd" THePRY -gF tce
1 flegader, 356 shown.in Big. 37.has the segand audia.deeader, 356-2, 504

which provides higher performance than the first audio decoder 356-1,
dand is aisb eapable<of decbding &S ianedio F£$s.ddowevéngduetoitherared
general desire for higher- performance playback, in the following

SdgBarpiior I AEEHmetthat tRe 2P HeEBABF 956 Shoh moRIReaTeT -

qucgg%§§@ion input unit 352 obtains an operation input from
a user, and supplies it to the controller 351.
[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 controller 351, the memory 353,
cr 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.

[0229]

The buffer 355 temporarily stores the AV data read from



HQ audio F.S. [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 audio 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]

t & eapethad fot jperfarmibg special jplaidsack using:th2 1 EP Biap, generated
by the process shown in Fig. 34 (which is generated and recorded in step

A 1Vs oW T Figh s2 BRERp € 85825%Hdwit h Eitf: 35§ ifl Beaéschibed.

AER.AR S uselul forandpra.access playback: [Q286] ¢ Inadigitah, .
broadcast transport stream, audio PIDs may change, and an AV decoder

cftherAV decodlet 3a6tefithe playirackapparatusid341 showmintkigr 35)

ogggﬁgieggngs. 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 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.
[02311

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.

[02321

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 audio. The AV



mapping in the recorded transport stream. EP map has the value of the
audio PID to be referred to by the EP map for each sub table called EP
map for one stream PID(, and Prcgraminfo 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 file and clip information fi€) recorded onto the optical disc 11
by the foregoing processes, that is, a process performed when the
playback apparatus 341 supports BS audio ESs and video ESs (and does

IRECSGBPOTt MG Mo ESE): That préfess Bt raitiom 4teeager
sBlaybackpracess, Jhakis, anipcess in which-theLlipAY strear filg .

recorded on the optical disc 11 is not played back from the beginning but
aisdplayee codek strting framd plybask positidnlspedified byda ngeBSThis
process begins when the gptical disc 11 having a clip - 96 recorded

&0l 7€ loadEd e plAYBatk appardtRS34t showi i ERYS 35 @isen
piS playback apparstus.includipg the AYHgcpdes 3a6-shewn.in FHg. 36).

[0238] In step 5111, the playback controller 354 obtains EP map from a
aglipimetudihgta BScaddiodESawran 34Qsddio in Fig. 37 decodes an
HQ audio ES.

[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 audio 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 S15 shown in Fig. 32 or step



ES, which is recorded on the optical disc 11, under the control of the
controller 351. The playback controller 354 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 bla(')ycba‘ck 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

S4BovE Wit reteferite tkig 34! FesigRERUT A predbEmined BS Stito

£59 Ragkelmrheeqntroller 35l performs predetermined calculation based
on the signal corresponding to the time supplied from the operation input

(08i8 852, and determines a PTS. That is, the controller 351 is able to
convert the time (time on the - 97 AV stream) specified by the user into a

PTS. foZuc] i Si8p SECE 18 TontrbRBFEST obtdinsife sbiitee paditet™aY

cRumber apdiPTS valugfdhe reqeived Antaepeiat based on the obtained
EP map. Specifically, the PTS based on the time specified by the user

raad e ¥Sdpasethon<ERPNMARhown in Fig. 35) may need PID

mapping in the recorded transport stream. EP map has the
value of the audio PID to be referred to by the EP map for
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 file and 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 audio ESs and video ESs
(and does not support 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 played
back starting from a playback position specified by a user.

This process begins when the optical disc 11 having a clip



are compared to designate a PIS for playback in the PTSs stored in the
EP MAP, and the source packet number 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 pa§load portion of the TS packet)
including the BS audio TS packet 261-1 is designated. [0241] In step
5114, the controller 351 desi&nates the obtained source packet number

T&S fE! Pead Positih dfthk® 2§ Incdiidirefthe B8R4 dio EE ahy e Hé!
saudip 3. 59{;.9?@“@%&% 099”9"gﬁQ%aﬂ&?i%’}%g%'ﬁﬁsoqﬁ@ﬁgﬁ%{»gce

packet number, i.e., SPN#1 (SPN EP start), as the clip read position
tihe optich dise 113 Sinceh @asndisoussed abbve - 98 with reference to Fig.
34, the entry point can only be designated for a BS audio TS packet, the
{r%%\%ﬁéosition of the optical disc 11 has been designated in the BS audio

TS pagketd0242) 1n ster Siiay e Rlavhackgontrolles 354 eadsdhe TS

EP map from a clip including a BS audio ES and an HQ audio
ES, which is recorded on the optical disc 11, under the
control of the controller 351. The playback controller 354
supplies the obtained EP map to the controller 351.

[0239]

In step 8112, 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
entry 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 1is able to convert the time (time on the



packet of the BS audio ES having that source packet number under the
control of the controller 351, and supplies 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 SPN41, and supplies it to the AV
decoder 356 shown in Fig. 36. [0243; In step 5116, 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 audio 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, decoded,

PUndTfplt. T Subsequiht Tephtkets dteDidyéd Back in a similar

er to a normal playback operation, and a detailed description
thereof is thus omitted. Only the BS audio TS packets are sequentially
pickeithuptaamd dédadedHa acase of Vided EBsoforestilsintagessivma ce
browsable slide show, the still images - 99 are se uentialg chan%ed
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pagquentiall,deceded and autpuE Accosdingtesingtructions froprthe usel
In a case of normal video, a playback operation similar to a normal video
oplagibackioperatenis cadied/ooh§0244F 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
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 paylocad portion of the
TS packet) including the BS audio TS packet 261-1 is
designated.

[0241]

In step S114, the 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

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



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, 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 shBwn in Fig. 35 including the AV
decoder 356 shown in Fig. 37 plays back a clip (clip AV stream file and

¢lip information file) recorded on the optical disc 11 by the foregojn
wb?ﬁbe@%@%fﬁféﬁs, 8 prodess %’erFo}?ﬁwe%\Fvﬁ%nEiﬁéLrb?af@é‘ckoﬁggar% us

d341 supportsAdQ audie Exand videgeRs Thatrocess ipfuthera or
random access playback process, that is a process in which the clip AV
tsgeamtfleaecoidet oh the vptiealh difesipimnetplayedhibadk froniiise TS
be%inning but is played back starting from a - 100 playback position
p?ﬁeg’lﬁéd by a user. This process begins when the optical disc 11 having
(achiprecorded thereon is loaded in the playback apparatus 341 shown in
Fig. 35 (which is a playback apparatus including the AV decoder 356
showhn irf Figp 3371)_1F024§6]e playback controller 354 reads the TS

packet of the BS audio ES having that source packet number
under the control of the controller 351, and supplies 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 audio TS packet 261-1 (Fig.
31) having source packet number SPN#1l. 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, decoded, 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



In step 5151, the playback controller 354 obtains EP map from a clip
including a BS audio ES and an HQ audio ES, which is recorded on the
optical disc 11, under the control of the controller 351. The playback
controller 354 supplies the obtained EP-map to the controller 351. [0247]
In step 5152, 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 Jseqrgsp"ecifies 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 receiv%d
= e ST ity poir 15 R0 cBREOTSr 3L Fhe Bnir FOINERCab o The

ugieggus%%q %Q%V%Mr@or%fgge@@etos%@ug’f}tg§§ig§‘a@%dsgge@ and output
predetermined BS audio TS packet. Since the playback apparatus 341 is
aprovided yvithothenAVrdetoders356: showndnuFiy: 37 dmd supporsHQ

audio_ESs, for example, in the - 102 the playback apparatus can ,
NHEWHNie 15 cofrddpahiafig tifi }fr?fg%r%%tigﬁr?ﬁ' l%163:%)0rtd)anatcen\C/)vf:[]ﬁat%evj‘deo

YIS OREFION: 4R cBlaybagk-an agcgss position may be controlled also
based on the STC-sequence described above, which is not discussed

[Aerein because this operation has no relation with the present invention.

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, 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 back a clip (clip AV
stream file and clip information file) recorded on the
optical 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 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 played back starting from a



[0249] In step 5154, the controller 331 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 posit’-on 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 pacl%é)t [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 gbtains an HQ_ audio

PEYREREtIRAL s Rt FeSTdéd St ¥hé r8R8 7 position {with r(égﬁéctb o7 1

wiggerding tipe).dzar example, iR thegxample showndn &ig. 31.vben the
read position is designated in the BS audio TS packet 261-1, the

lplaybackr 108 cohirdier Bo4rabtamisuthe40 abdio TS pakket 223-1(which

which js the first recorded HQ audio TS packet whose so rce ket
SRR 14 B e BER S B UG TE Phac DB S ALy Fhv

i playbgck gontroller 354 supplies the obtalned HQ audio TS packet 271-1
to the controller 351. That is, the playback apparatus obtains a BS audio
[padket and an HQ audio

In step S151, the playback controller 354 obtains
EP map from a clip including a BS audio ES and an HQ audio
ES, which is recorded on the optical disc 11, under the
control of the controller 351. The playback controller 354
supplies the obtained EP map to the controller 351.

[0247]

In step S152, 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



packet based on the PID, while ignoring the BS audio packet, which
appears first, and obtaining the HQ audio packet, which appears next,
according to the transport priority flag. [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” obt4ined HQ audio TS packet 271-1
matches the PTS value (PTS#1) obtained in the processing of step S153.
If it is. determined that the PTS value corresponding to the obtajined H¢
CRE it T BBk FEEL G matEh e BTS-Ualue Obiaied P s - 79 tiie
1 REORESSING Of SteR 8laddthe-pragess refrnsse.step opLtaa.anmhthe 1y
subsequent processing is repeatedly performed. For example, the HQ

raadin T8, packet XIS 2 reecerdaedbaftar \wWhbsecsouree atket aaniberdg on

subsequent to that of) the currently read HQ.audio TS packet 271-1 i
DG SRITRES TURF et ANOR ot 105 T Sete gt e O e
nebtained HQu andio, TS packe! 27dn2n@oeBESHacketis gepgratgd from
a plurality of TS packets, and a desired HQ audio TS packet may not
Pifchedd alPESTidéader. For example, if the payload of the HQ audio TS
[g?% t does not include a PES header but only includes a PES payload,
e process returns to step

In step S154, the 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#1l (SPN EP start), as the clip read
position 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 S155, 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



5155. Then, a subsequent HQ audio TS packet is obtained, and the
subsequent processing is repeatedly performed. [0252] If it is determined
in step 5156 that the PTS value corresponding to the obtained HQ audio
TS packet matches the PTS value obtained in the processing of step
57.53, the controller 351 designates the HQ audio TS packet as a new
read position. Then, in step 5157, the playback controller 354 reads the
HQ audio TS packet having the matched PTS value under the control of
the controller 351, and supplies fhelpéhd'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

o TOLESsifg of ER S153 the Hafbdc titie SFREBS alitio TE <P
i Pagket 261 is the same.as hatpfdhs HQ audiodS packet 241:LThuS ket

the playback controller 354 performs playback starting from the position
nohtlve HE aadiesFSupatkét2thd Whose @IS Valueanathesthelobtaiietl ) -

PTS value. [0253] - 105.In step 5158, the AV decoder 356 starts the .
S BIEE E SIS o MG T RAeRe DA O TRA S D Fudio
rBlaybackis started from the HQ austia IS paeket 2tls1 having Hhe same

PTS#1 as the BS audio TS packet 261-1 (Fig. 31) at the entry point
riegighakedprahe playlvadiepositionB T hevaVodecsdert3s6 Aagth8Q audio
pggﬁg%ngggggwgglﬁ-ésgigpddﬁile ignoring the BS audio packet,
which appears first, and obtaining the HQ audio packet,
which appears next, according to the transport priority flag.
[0251]

In step 8156, 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 wvalue 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 S153. 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 subsequent processing is repeatedly performed.
For example, the HQ audio TS packet 271-2 recorded after

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

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



capable of decoding HQ audio ESs. Thus, the TS packets of the HQ
audio ES are sequentially read, decoded, 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 HQ
audio TS packets are sequentially picked up and decoded. In a
browsable slide show, still images are sequentially changed according to
instructions from the user, and video ESs are sequentially decoded and
output according to instructions frothdheuser. ;02541 As discussed with
reference to the processing of steps S54 and S55 shown in Fig. 34, EP
map is generated so that an HQ audio TS packet having the same PTS

dg BT EHAR PE pheRefdSSighatdfas tFE AUy AiREIntRidE R HO
afigtal informatian, whichyis infarmagian atwhich decodling E%E%Qlf?f%@ﬁead-

In this case, the AV decoder 356 can start decoding of the supplied HQ
paudiol TS packer,hps atlowdng aqdick playbhacia IHtheadetad imformatioats

not included - 106 in that HQ audio TS packet, another HQ audio TS
MYcKEtinchidingthe détail idrfation 1S SeardiEd for, and Hhereforé cad
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according to this embodiment, when an HQ audio TS packet whose PTS
ovdlyeis thesameas8ihe BS laudip TS packetimcludes-ihendetadl step
;?ggﬁﬁugﬂgg?jgngszequent HQ audio TS packet is obtained,
and the subsequent processing is repeatedly performed.
[0252]

If it is determined in step S156 that the PTS value
corresponding to the obtained HQ audio TS packet matches the
PTS value obtained in the processing of step S153, 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 wvalue obtained in the
processing of step S$153, the playback time of the BS audio
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]



point is designated (the process shown in Fig. 34), thus enabling quick
playback of the HQ audio ES. Further, BS audio and HQ audio are of
similar data content although they differ in sound quality. There is no
need 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 shown in Fig. 39, the playback apparatus 341 (Fig. 35)
‘including the AV decoder 356 showh O 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 G5EP [6288) THitefole26G6A TFauthd of SdiP AV Srésnieny ©f

degoded ondheoptical disek1 s a, LS in whish BSraudio; TS pagkets and
HQ audio TS packets are multiplexed, EP map is generated by the
pprociess ideseribedratzolefwith referedice da0d kD 7T Figad4kethug Enablingving

random access playback based on the EP map. [0257] Accordingl
SWfief HfdiG a%#a‘? efitobBl Jing dittstent e??c%%?nLg %16e]]tﬁ8d§ lfslgubj%%fec?t

tthtT% packefization aod; multinlexing and the multiplexeddatads recandedsy
5212521 356 has the structure shown in Fig. 37, and is
capable of decoding HQ audio ESs. Thus, the TS packets of
the HQ audio ES are sequentially read, decoded, 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 HQ audio TS
packets are sequentially picked up and decoded. 1In a
browsable slide show, still images are sequentially changed
according to instructions 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
S54 and S55 shown in Fig. 34, EP map is 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. In 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



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 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 to a position specified by the user is played
back, the 11Q audio TS with the sami@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
g thsdket Arittian E1BCaidie 55  pAAtiRos PTES &l thePssitg tare

iarangedsothat e HQ qudio [ packet Is plagedafter fhe B gydio TS

packet and when the HQ audio TS packet stores the detail information,
tar eafryrpointisidésighatedh dihust armkdQiaudiodis packes rhavingdhe
same PTS as the BS audio TS packet designated as - 108 the entry point

PSHIESTRE detdilinfOhator, -artF fiF B Addio B'S BaRHRegiR&R playRa™
ahaskstarting framghat position, [02591 Iy the foregeing example, the, g
recording apparatus 1 (Fig. 1) records information onto the optical disc 11
agmdo TS packet includes the detail information, an entry
point 1s designated (the process shown in Fig. 34), thus
enabling quick playback of the HQ audio ES. Further, BS
audio and HQ audio are of similar data content although they
differ in sound quality. There is no need 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 shown 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



the playback apparatus 341 (Fig. 35) plays back the information recorded
on the optical disc 11. The present 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 browsab’_e slide show
has been described, the present invention is not limited thereto, and can
be applied to any EP map that can e used for an audio stream may be
used. For example, when audio streams to be played back in

$ qc_t}rgniz&tion with video streams recorded or?Lth%eIE ggﬁicggdisg 101 a%|ae

1 S ena in ra om access S n
obtained by déwhioa ng ?nemr??om & Tetwork of other recor&mg me

gangare played back, the source packet numbers of an audio stream
corresponding to a PTS specified by the user are not supported by the
[EPormiap for the video streams recorded on the optical disc 11. In such a

case, EP map for audio streams is used separately - 109 from the EP
o K P b et rap e B the ot LD (it et

cEPomansfardbaaudia streapis ds slovwwjoaded degether wthbtinesaudio
streams). In such a case, also, as discussed above, EP map for audio

mytEAMsSisi eeeatBe t6perfvtht sPreirh iR HajsaciesriFedden istredins
O{) Clocrg?dcgins%heagpg%alﬂ}s% %%e%rrlrg tqefdg\rﬁvqli%daelgdg‘%di{)s 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 wvalue, 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
to a position specified by the user is played 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 point is designated. Thus, an HQ audio TS packet

having the same PTS as the BS audio TS packet designated as



streams. Further, random access playback of even the audio streams that
are encoded using two different encoding methods 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 apparatus 1 (Fig. 1)) and the playback
apparatus 341 (Fig. 35) are illustrate@ifas different apparatuses, a
recording/playback apparatus in which these apparatuses are combined
may be used. In that case, the above-described recording and playback

EhRoCeRsEY die‘geiforhied by the fedctdinghiiayback apPardis. [0262]°
aJ;Q%é%@sc%frp@geaﬁ%999[09999@8@%&ag@aerémgger@%m%t

hardware or in software. Inthat case, the software is installed from a
precording.medium onto a - 110 computer in which a program of the
software is pre-installed in dedicated hardware or, e.g., a
[§éneral-purpose personal computer or the like that is capable of

exe%&iﬂ%@ri%%eprﬂgné%?fgé}"i%ga_@@ggp&@%@r@m@smozw
The recording medium is formed of the removable medium

(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 limited to the optical disc 11, and can be
applied to a case where information is recorded ontc 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 11 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. 1In

such a case, EP map for audio streams is used separately



30, as shown in Figs. 1 and 35, or the like, 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)),
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 stored in the recording
medium may include processes that &te executed in a time-series
manner according to the order described, and also include processes that
are executed in rgarallel or indivi uall% not necessarill)é‘executed ina

EHRB-58Ted mdiftert ° 10T  &xAriIE showH IS 31 ateqoRst ot

oplayback starting: from the HO audio I pagket27 k-ids issued. Howayer,
the entry point obtained herein is that designated for the BS audio TS

1 packetrZ@kde T husy it subséquidrtt prodessiagrehesead positivirls a
designated in the optimum HQ audio TS  packet. The user. may specify .

e (AR R TS Wi &P T 1 Eovetlod B8 Hraba ™ 1o

c266RsSiPlaybask positionn0R481 40 sten 5163c theseontraller; 3L obtaiBsms

the source

recorded on the optical disc 11 and the downloaded audio
streams. Further, random access playback of even the audio
streams that are encoded using two different encoding
methods 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
apparatus 1 (Fig. 1) and the playback apparatus 341 (Fig.
35) are illustrated as different apparatuses, a
recording/playback apparatus in which these apparatuses are
combined may be used. In 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



packet number and PTS value of the received entry point based on the
obtained EP man. 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 corresponding 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.é.,]tlng number 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 ket 26 is designated. The use
ﬁ%@%ﬁﬁ%ﬂ?s &é%a p:g &% %_ -inst {led

& BOERBNC Tor'may SSertofit 8n operafion, Suc

18 fastforward of, fast. renerse operation.aviihautdi neqslyrmcéfymam 1
so that - 111 - CLAIMS 1. A recording apparatus for performing
cprusessingbased ohidgdiditeta ithecrrovrdimgodp saratis-¢omprising? us

recelvm means forr o |V|ng\§1§r|n put of a trans orgC stream in which first

Jr‘§c(’i'lanspo Fam pacl?ets generat@gﬁ% 185 -pac eflzmg audio data
@needed using a first encoding method that is a predetermined encoding
method and second TS packets generated by TS-packetizing audio data

encodig ushTy aSetoritreicaihg mMeterrdifferémidrorrthgafirst medium
B%Qc%dsinghrg%glopna%e mUIthlexegl @g S%Croncqﬁen(i q<ng 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)),
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
stored 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
parallel or individually, not necessarily executed in a

time-series manner.



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 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 obtainiig means in the transport stream;
setting means for setting as an entry point the one first TS packet from
which the first time information is obtained when the determining means

CeeRPringS tidt the o%éz_se%bndargwaimiﬁé%ﬁ@%wfe frifoRhAESN
f%%ﬂngﬁgegq}%asfin%é'%% yplue as {he fiest time informagjon exIsts after

the one first TS packet from which the first time information is obtained;

eereatinganeansdor creadingea édble ibasacan streagn ddentiffeatiarhe BS
information, the number of the one first TS packet set as the entry point

Pytite LetrrfTieanss dnd theTHist imé ifBFmatER camg Pécsremie SS9/
sentalling means for recording he taple &r%ﬂ@dﬂﬁ%ﬁr%&&i NGREENSs
onto a recording medium. 2. The recording apparatus according to Claim

phcket. The user may specify time (playback duration) into

which a PTS is converted as a random access playback

position.

[0248]

In step S153, the controller 351 obtains the source
packet number and PTS value 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
corresponding 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 number 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,
or may perform an operation, such as a fast forward or fast

reverse operation, without directly specifying time, so that



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 thé timé 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 determiniés that the decoding information

necessaryfos perfosming the r 14 3r decgding-statting front-thesassogiatad;

position is stored in the leading audio access unit included in the one
oseeond I Sgdacket rcludingthenimednforaiationdsaving shasame time

value as the first time info%mation. 3. The recordin apparatus accordir}igE

to CIAI T, Whetelh the tablé is 8 1abie 107 associating time “information
stneduded in the rangper stream witha by tpacket sumber-afthe transport

stream. 4. The recording apparatus according to Claim 1, wherein the
gRdbie Tordprises B PAmape 51 Thedretefdingiaparafuzraccbraiig i Eldifrst

e%boding 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;

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 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 means for setting as an 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



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, - 114 the controlling means controls
the read position of the reading means based on the table and a playback
position specified by a user, and'th%lr%aaing means reads the transport
stream from the recording medium according to the control of the read
position by the controlli}(égr;ﬁmeans. 7. The recarding apparatus according to

S E1Gint 1MSulthel ofribridifig:freating kand for readingfinférhidtiorf T €+

cFecqyded ontethesrecording mediumrdy-the rreordipgicantralling means;
controlling means for controlling a read position of the reading means;
iafdxecoding rreans forrdetoding the audio data encoded using the first

encoding method, wherein the reading means reads the&able from the
creating means for creatinnig a table based on stream

identification information, the number of the one first TS
packet set as the entry point by the setting means, and the
first time information; and

recording controlling means for recording the table

created by the creating means onto a recording medium.

2. The recording apparatus according toc 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



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 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 -
115 the first encoding method included in the first TS packets read by the
reading means. 8. The recording apparatts according to Claim 1, further
comprising: reading means for reading information recorded onto the
recording medium by the recording controlling means; controlling means

IR OBl Féad poetibrfBE tRE TeEdRMEEMeBASI AN Hetddg Achnk”
Jor decoding the gudio.data.encoded using, theysecond, engpding.msthods

wherein the reading means reads the table from the recording medium,
pihekeontiolingurieans tesigitate s as dheacadpositiom ¢he meinsbercoftomne
of the firs TS packets that is determined based on the table and a

VAIaY6adk pbeitiohidpdcified by thECGRar: 1 0P -

3. The recording apparatus according to 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,



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, - 116 the reading means reads the second TS packets
included in the transport stream, 'étailr%iﬁgTrom the number of the one
second TS packet designated by the controlling means, and the decoding
means decodes the audio data encoded usinggthe second encodin

. g
meth&dTnABBEHIN tHE8 SBBABSTS Patkets® rEAT byhe rBadimy fieans. B¢

z'%é@%@i%é%%twgsf% aorgcgl@: ngapparatis for p@%@%@(@i}@w&?@%'&@g
based on audio data, the recording method comprising: a receiving step

sgferetéiving lay iaputef a trarssport stream in which first 'iS (Transport
Stream) packets generated by TS-packetizing audio data encoded usiﬂg

a first eRchafiy Arethsa thatis X fredite rhed Sicoding FR8thod And
RRCoNGi T3 RRckEls agnerated-by TS-packetizing audiordaia. encoded

using a second encoding method different from the first encoding method
reweirniftipléved thecsedondléncading anrethod being a variable-length
encoding method;

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 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
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



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 transport 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 - 117 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 transﬁoljtjs?re_am; a setting step of setting as
an entry point the one first TS packet from which the first time information
is obtained when jt is dEt?I-_%”g'é‘ed in th% ﬁepéocgs%lﬂ% og fh

e determini
thf T thE AR O F BT hat T i the Hrmie TEGr Ao Ravty

rthessapedine value s thedirst. 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
numl%er of t{qwg one firsé TS packet set as the enct{rjynpoigt int@e. Q{rogessing

of the 'setﬁng s]fc=33|oc,o:§fnd-L te firdt finte mforma ion: and aoreco?dllng step of

srecordingthesable geeated in the processing of the creating step onto a
recording medium. 10. A program for performing processing based on
audioceading 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,

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 a 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,



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 = "S-packetizing audio data
encoded using a first encoding method that is a predetermined encoding
method and - 118 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:as bbtaining step of ch7~aining time
information used for decoding as first time information, the time
information being included in one of the first TS packets of the transport

streahh Ped&iREd Y tHE PRGCESIAG of ise FECEIUMGT Stel Haétermifihigded
istep.Qf determining whether or nof ongaf te secqnd To.packels thal .

includes the time information having the same time value as the first time
sknformation pexigtstaftersthenene firstyT S packetfremlwhich thesfirst time
information is obtained in the processing of the obtaining step in the

transpBft StFEAE 3%EtAg Stéls 6P L6 ting &s ankrtrypoint ThE Shed fifg 9
the Rackst fram whieh dhe dirstdime jpiqrmation.is. htained Whessitis cx et s

determined in the processing of the determining step that the one second
rE8dpackethrcludmgithe means.

9. A recording method for a recording apparatus for
performing processing based 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
transport 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



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 - 119 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. 11. A playback
apparatus 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

hAYetREd that R predBterfinga éifcodiy méhbd it seford 8 patkets

cgenetated by, TSpacketizing avdiosdata-grcoded Hsipgia rsegaNds s rst
encoding method different from the first encoding method are

timutipleXedptheisecaond ehtedimgdmithadbeingraevariatdedéngtie
encqding method, _theé)layback aEparatus comprising: reading means for

°FeAdiRg iformation tetBrded dATRR” Fedordii thedium having a table
recordegdthereon.dhedable hising created-hasad on fisstitime dntormation

that is time information used for decoding, which is included in one of the
first T pasketsedf thearandporh streamt; arelstiéam 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 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.

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



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 rime information having the same time value as the first
time information exists after the one first TS packet from which the first -
120 - time information is obtained; and controlling means for controlling a
read position of the reading means, wherein the reading means reads the
table from the recording medium, the controlling means controls the read
position of the reading means basedoh the table and a playback 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

sk el contrBfiflGhearen 22 FRe PraydaciPapharatdd R8carfitg t6' Etaim
hbofutherGomgprising decoding Jpeans jordeceding the audia dafa o

encoded usingthe first encoding method, wherein the reading means
freasts thedablenfyonethe deearding medilinxdhe comdrodlingpmeasmscoding
designates as the read position the number of one of the first TS packets
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by ﬂ@%u%%faining 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
transport 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
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



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 - 121 the first encoding method included in the first TS
packets read by the reading means. 13. The playback apparatus
according to Claim 11, further comprising decoding means for decoding
the audio data encoded using the second encoding method, wherein the
reading means reads the table fram%h& 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 the playback position

sgh&cifidd Byetne #8er, 4he redbity methsifeaiTbiie 8fthe*8Econd TS
packets, thatis regowded after the-pumper aofithe ongqfirst TS.packet,, the

designated by the controlling means, the controlling means further
pdesignatesyas the read rpesitiog tle awinobenokthecone seconctdSipacket

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 (eading fugans reads the
second TS packets included in the transport stream, starting from the
rrgmbee of the ®neccording 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 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 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 information
having the same time value as the first time information

exists after the one first TS packet from which the first



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 - 122 - read by the reading
means. 14. A playback method for a playback apparatus 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 5Ad 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

E&RBodMGOTBETOE Beirty 8°Varasi8ieAlth encoding method, the playback
method,, copIprising:a first reading stepafireading adableframthe, o«

recording medium having the table recorded thereon, the table being
toreated basedwer fisst time information that is time information used for

decoding, which is included in one of the first TS packelts of the transport
streafiHrid BtrE8fh TGERtftaBriRforhTAich SAG thé Atimbérst theone
st v kS packed ingluding the first time information when one of the
second TS packets that includes the time information having the same
time takiecas thevfifst tignenisformatioh reXists terthedome fitdt P patkehe

from which the first o
reading means based on the table and a playback 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.

12. 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



time information is obtained; a controlling step of controlling a read
position based - 123 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. 15. A program 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‘enjc%%iin‘g 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

thifst eHootig TREMTSH Are RUHNRSSHCHR sdoomPencsdingTmetisde s

B8INg.g Variabledangth gageding 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 or detBEiny: WHIEH s HREIIEH 1T oRESF the'fitst TS pacRet of the
iIangRert Siream and sireagy iidgniificatiorruformatien agdithe number of

the one first TS packet including the first time information when one of
data encoded using the second 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 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 stream, starting from the number of 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



the second TS packets that includes the time information - 124 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. 16. A recording medium
having recorded thereon data re@afld?iﬁghudio data, wherein the data
including a transport stream in which first TS (Transport Stream) packets
enerated by TS- packetizing audio data encoded using a first encoding

T
Thisthod AT i€ ﬁ%t@ﬁﬁiﬁﬁd 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
multipfexed: tivé sebond ercoing Awethadbeing ackarnbre-kehigth for

?ncodingbmelt{h%d;tandatabléai recogde% 8Q rtgg rec%rdci{q medium, the
Pfifst e iforntation by fime iRformation tsed for decoding, which is

included ingne afthefirshd Sapackats ob the drarsport streansithe fable Ts
being created based on stream identification information and the number
(BFeesopafirSttream) 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
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 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

time information is obtained;

a controlling step of controlling a read position based



- 125 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. 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 e‘ﬁcéaﬁ’]g‘“method and second TS packets
generated by TS-packetizing audio data encoded using a second
encoding method different from the first encoding methcd are multiplexed,
Othe"8&cdritPeRcBamhmetio® B SvariaBleSBRGth éficCoding ntHoty
sihe playback method comprising the steps of: obtaining first time
information for playback; reading a table including correspondence
informatier obetweeni pogitiohdnfarmationdfordheé fiesttkS packets on tikem
recording medium and secaond time information used for decoding the first

EF&Thadkets; Sprdifyiith e $8B0A¢ it HtGrmatdh el in tre PaiolE™e
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corresponding to the second time information specified based on the
table; - 126

15. A program for playing back data recorded on a
recording mediumn,

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 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 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



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. - 127 - ABSTRACT The present invention relates to a recording
apparatus, a recording method, a playback apparatus, a playback method,
a program, and a recording medigm‘indwhich random access playback of
TS of audio data encoded using different encoding methods can be
performed. A controller obtains PTS from TS, and sets a BS audio TS

Bkt 261198 En ety YomtwASN EPHE Al Gio TS patkét 271 o
chawdpg the same BT S rexists.afterihie B S,audie 15paekel261:d inthe,

TS. Further, the controller generates EP map based or. the PID of the
tBSecaudié E8anithel d QatdioneS ; the source packet number of the BS
audio TS packet 261-1 set as the entry point, and the PTS. |

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.

16. A recording medium having recorded thereon data
regarding audio data,

wherein 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



- 125 -

TS packet including the first time information when cne 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.

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
comprising 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 stored 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 pcesition 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.
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ABSTRACT

The present invention relates to a recording apparatus,
a recording method, a playback apparatus, a playback method,
a program, and a recording medium in which random access
playback of TS of audio data encoded using different
encoding methods can be performed. A controller obtains PTS
from TS, and sets a BS audio TS packet 261-1 as an entry
point when an HQ audio TS packet 271-1 having the same PTS
exists after the BS audio TS packet 261-1 in the TS.
Further, the controller generates EP map based on the PID of
the BS audio ES and the HQ audio ES, the source packet
number of the BS audio TS packet 261-1 set as the entry

point, and the PTS.



