
-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 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 MPEG2.
Specifically, a technique  for managing AV (Audio
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 technique is disclosed in which the
data 2  



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 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 3  



multiplexed into a single transport stream for
recording.  [0006] The present invention has been made
in view of such a  circumstance, and it is an object
of the present invention  to 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.
[0007] A recording apparatus according to the present
invention includes receiving means for receiving an
input of  a transport stream in which first TS packets
generated by  TS-packetizing audio data encoded using
a first encoding  method that is a predetermined
encoding method and second TS  packets generated by
TS-packetizing audio data encoded using  a second
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 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;
creating means for  creating 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. [00081
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 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 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. [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 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 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
7  



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 the
user; the reading means  may read 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 may further  designate 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 may
read  the second. TS packets included in the transport
stream;  starting from the number of the one second TS
packet  designated by the controlling means; and the
decoding means  may decode the audio data encoded
using the second encoding  method included in the
second TS packets read by the reading  means. (0015]
A recording method according to the present invention
includes a receiving step of receiving an input of a
transport stream in which first TS packets generated
by TS- packetizing audio data encoded using a first
encoding method  that is a predetermined encoding
method and second TS  packets generated by
TS-packetizing audio data encoded using 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
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. 9 - 



[0016] A first program according to the present
invention  causes a computer to execute a process
including a receiving  step of receiving an input of a
transport stream in which  first TS packets generated
by TS-packetizing audio data  encoded using a first
encoding method that is a  predetermined encoding
method and second TS packets  generated by
TS-packetizing audio data encoded using a  second
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 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 - 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  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. [0017]  In a first aspect of
the present invention, an input of  a transport stream
in which first TS packets generated by  TS-packetizing
audio data encoded using a first encoding  method and
second TS packets generated by TS-packetizing  audio
data encoded using a second encoding method are
multiplexed is received: time information used for
decoding,  which is included in one of the first TS
packets of the TS,  is obtained as first time
information; when it is determined  that one of the
second 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 is
obtained, the one  first TS packet from which the
first time information is  obtained is set as an entry
point; and a table is created  based on stream
identification information, the number of  the one
first TS packet set as the entry point, and the - 11  



first time information, and is recorded onto a
recording  medium. [0018]  A playback apparatus
according to the present invention  is a playback
apparatus for playing back data recorded on a
recording medium, and the data includes a transport
stream  in which first TS (Transport Stream) packets
generated by  TS-packetizing 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  includes reading means for reading
information recorded on  the recording medium having a
table recorded thereon, the  table being created based
on first time information that is  time information
used for decoding, which is included in one  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. The 12  



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 reads the transport stream  from the
recording medium according to the control of the  read
position by the controlling means. [0019]  The
playback apparatus may 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 - 13  



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  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 may further  designate 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 may read  the second
TS packets included in the transport stream,  starting
from the number of the one second TS packet
designated by the controlling means; and the decoding
means  may decode the audio data encoded using the
second encoding  method included in the second TS
packets read by the reading  means. [00211  A playback
method according to the present invention is  a
playback method for a playback apparatus for playing
back  data recorded on a recording medium, and the
data includes a  transport stream in which first TS
packets generated by TS- packetizing audio data
encoded using a first encoding method  that is a
predetermined encoding method and second TS  packets
generated by TS-packetizing audio data encoded using
14  



a second encoding method different from the first
encoding  method are multiplexed, the second encoding
method being a  variable-length encoding method. The
playback method  includes 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 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. [0022]  A
second program according to the present invention is
a program for playing back data recorded on a
recording  medium, and the data includes a transport
stream in which  first TS packets generated by
TS-packetizing audio data  encoded using a first
encoding method that is a - 15  



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 causes a  computer to execute a process
including 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 on the table and a playback position
specified by a user; and a second reading step of
reading  the transport stream from the recording
medium according to  the control of the read position
by the processing of the  controlling step. [0023]  In
a second aspect of the present invention, a table is
read from a recording medium having recorded thereon a
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-packetizing audio data  encoded using a second
encoding method are multiplexed, and  the 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  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
information is obtained; a read  position is
controlled based on the table and a playback  position
specified by a user; and the transport stream is  read
from the recording medium. [0024]  A recording medium
according to the present invention  is a recording
medium having recorded thereon data regarding  audio
data, wherein the data includes 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 - 17



method are multiplexed, the second encoding method
being a  variable-length encoding method; and a table
is recorded on  the recording medium, the table being
created based on first  time information being 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.  [0025] In a third aspect of
the present invention, a transport  stream in which
first TS packets generated by TS-packetizing  audio
data encoded using a first encoding method and second
TS 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 included 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 - 18 - 



information is obtained are recorded.  [0026] A
playback method according to the present invention is
a playback method for playing back data recorded on a
recording medium, and the data includes a transport
stream  in which first TS (Transport Stream) packets
generated by  TS-packetizing audio data encoded using
a first encoding  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  includes the steps of obtaining first time
information for  playback; reading a table including
correspondence  information between position
information for the first TS  packets on the recording
medium and second time information  used for decoding
the first TS packets; specifying the  second time
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 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; 19  



and decoding the obtained one second TS packet without
decoding the read one first TS packet. [0027]  In a
fourth aspect of the present invention, 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 TS packets is read;  the second time
information stored in the table based on the  first
time information is specified; position information
corresponding to the second time information specified
based  on the table is obtained; the reading of the
data is started  from a recording position at which
one of the first TS  packets is recorded in the
position information; one of the  second TS packets
that is multiplexed at a position after  the position
at which the reading of the data is started is
obtained; and the obtained one second TS packet is
decoded  without decoding the read one first TS
packet. Advantages  [0028]  According to the first
aspect of the present invention, audio streams can be
recorded. More specifically, according  to the first
aspect of the present invention, a transport  stream
in which TS packets of audio data encoded using
different encoding methods are multiplexed and
information 20  



for providing random access to the transport stream
can be  recorded. [0029]  According to the second
aspect of the present invention,  audio streams can be
recorded. More specifically, according  to the second
aspect of the present invention, 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]
According to the third aspect of the present
invention,  a recording medium having audio streams
recorded thereon can  be provided. More specifically,
according to the third  aspect of the present
invention, a recording medium that  allows random
access playback of a transport stream in which  TS
packets of audio data encoded using different encoding
methods are multiplexed can be provided. Brief
Description of the Drawings  [0031] Fig. 1 is a block
diagram showing an example structure  of a recording
apparatus according to the present invention.  Fig. 2
is a block diagram showing an example structure  of an
AV encoder shown in Fig. 1. Fig. 3 is a diagram
illustrating an example of the  application format on
an optical disc. - 21  



Fig. 4 is a diagram illustrating the relationship
between EP map and a clip AV stream. Fig. 5 is a
diagram illustrating the structure of  EP map for
audio. Fig. 6 is a diagram illustrating the syntax of
a clip  information file. Fig. 7 is a diagram
illustrating CPI. Fig. 8 is a diagram illustrating a
structure of a main  path and a sub path. Fig. 9 is a
diagram 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. - 22  



Fig. 19 is a diagram illustrating the syntax 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  Cliplnfo. 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 of
an HQ  audio TS packet. Fig. 29 is a diagram
illustrating constraints on the  multiplexing of TS
packets. Fig. 30 is a diagram illustrating the time of
PTSs.  Fig. 31 is a diagram illustrating EP map when
the  application type is set to 4 and a TS is composed
of a BS 23 - 



audio ES and an HQ audio TS. 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 - 24 - 



28 recording controller 171 BS audio ES  172 BS audio
PES  173 BS audio TS  181 HQ audio ES  182 HQ audio
PES  183 HQ audio TS  190 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 apparatus 1 according 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 24, a
buffer 25, a PES (Packetized  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 26  



user, and supplies it to the controller 21.  [0038]
The data obtaining unit 23 obtains AV data, i.e.,
video  data and audio data, from the outside, and
supplies it to  the AV encoder 24. The AV encoder 24
encodes the supplied  video data and audio data using
predetermined 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  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 video  encoder 24-3
encodes the video data using an encoding  technique.,
such as MPEG (Moving Picture Expert Group) 2,  into
video ESs, and outputs the video ESs. Therefore, the
AV encoder 24 includes audio encoders using two
different  encoding methods. [0040]  The first
encoding method is an audio encoding method  for
encoding audio in the form that enables
general-purpose  audio decoders to decode the encoded
audio (a fixed-length - 27  



encoding method). The second encoding method is an
audio  encoding method for encoding audio in the form
that enables  only high-performance audio decoders to
decode the encoded  audio (a variable-length encoding
method). Specifically,  the second encoding method is
a VBR (variable bit rate)  audio encoding method and
is 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 encoded using fixed-length
encoding (the first encoding  method), on the other
hand, is fixed. [0041)  In the following description,
a stream of audio signals  encoded by the first audio
encoder 141 using the first  encoding method is
referred to as a "BS audio ES (basic  audio elementary
stream)", and a stream of audio signals  encoded by
the second audio encoder 142 using the second
encoding method is referred to as an "HQ audio ES
(high- quality audio elementary stream)". 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 28 - 



distinguished from each other. (0042]  Thus, the BS
audio ESs encoded by the first audio  encoder 24-1,
the HQ audio ESs encoded by the second audio  encoder
24-2, and the video ESs encoded by the video encoder
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. - 29 - 



[0044] The TS packetizer 27 packetizes the PES packet
stream  supplied from the PES packetizer 26 into TS
packets  (transport stream packets) under the control
of the  controller 21. Specifically, the TS packetizer
27  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
MPEG2-TS to the  recording controller 28 provided
downstream to the TS  packetizer 27. [0045]  The TS
packetizer 27, when performing TS packetization
(generating TS packets), adds a transport priority
flag for  identifying BS audio PES data and HQ audio
PES data, and a  PID for identifying an audio stream
to the header (TS  header) of each of the TS packets.
The PID stored in the TS  header of each of the
plurality of TS packets forming the  generated BS
audio TS and the PID stored in the TS header of  each
of the plurality of TS packets forming the generated
HQ  audio TS are the same, and the transport priority
flag - 30  



stored in the TS header of each of the plurality of TS
packets forming the generated BS audio TS and the
transport_priority flag stored in the TS header of
each of  the plurality of TS packets forming the
generated HQ audio  TS differ. [0046]  In a specific
example, the TS packetizer 27 adds  "PID=aO" and "tp=l
(transport_priority=l)" to the TS header  of each of a
plurality of BS audio TS packets forming a BS  audio
TS, and adds "PID = aO" and "tp=O
(transport_priority=0)" to the header of each of a
plurality  of BS audio TS packets forming an HQ audio
TS. [0047]  The recording controller 28 records the
data (MPEG2-TS)  supplied from the TS packetizer 27 or
the controller 21 onto  the optical disc 11 under the
control of the controller 21.  [0048] For example, the
operation input unit 22 receives an  input of a
playback section specified in an AV stream from  the
user, and supplies it to the controller 21. The
controller 21 creates a database (clip) of the AV
stream, a  database of a group (playlist) of playback
sections  (playitems) of the AV stream, and management
information  (info.dvr) of the recordings on the
optical disc 11.  Application database information
including such information 31  



is input to the recording. controller 28 in a similar
manner  to the AV stream. The recording controller 28
records  database files onto the optical disc 11
according to control  signals output from the
controller 21. [0049]  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 32  



which the content is recorded may be any other medium
than  the optical disc 11, such as a magnetic disc or
a  semiconductor memory. [0052]  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". In 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 33  



structure in which MPEG (Moving Picture Expert Group)
2  transport streams are defined by the application
format:  Generally, files used in computers are
handled as byte  strings. On the other hand, content
of AV stream files is  expanded onto a time axis, and
access 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 34  



the second half of the AV stream contained in the left
clip.  The second playlist from the left has one
playitem, and the  playitem points to the entirety of
the AV stream contained  in the right clip. The third
playlist from the left 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 35 - 



medium. [0061]  In this embodiment, a playback path
defined by an array  of one or more playitems
(sequential playitems) in a  playlist is referred to
as a "main path", and a playback  path defined by
array 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 36  



data is to be started in a clip AV stream file. In
this  embodiment, CPI as a kind of EP map is used.
[0064]  Fig. 4 illustrates the relationship between EP
map and  a clip AV stream. [0065]  EP map is a list of
entry point (EP) data and is  extracted from
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] - 37  



As illustrated in Fig. 4, when an access point in a
clip is specified by using a presentation time stamp
(PTS),  EP map is used to search for address
information at which  decoding of the stream is to be
started in the clip AV  stream file. EP map is
therefore a table including  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 is to be started in the clip AV stream
file, and  controls the recording controller 28 to
perform random  access according to the address
information. There are two  types of EP map, i.e., EP
map for video and EP map for audio.  [0069] - 38  



Fig. 5 is a diagram showing .a structure of EP map for
audio. Specifically, the part A of Fig. 5 is a diagram
showing the positions of presentation time stamps
(PTSS) in  a clip AV stream; the part B of Fig. 5 is a
diagram showing  a portion of the clip AV stream shown
in the part A of Fig.  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  (SPNEP
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=O (zero), the second source packet is  assigned
source packet number SPN=1, and the subsequent
packets are assigned source packet numbers SPN,
incrementing  by one. Thus, the EP map for audio has
the source packet  numbers (SPNs) as SPN EP start.
[0072]  A clip information file will be described.
Fig. 6 is a 39  



diagram showing the syntax of a clip information file.
[0073] As shown in Fig. 6, a zzzzz.clpi file (clip
information  file) has five objects. They are Cliplnfo
O, SequencelnfoO,  PrograminfoO, CPIO, and ClipMarkO.
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. Sequencelnfo start address
indicates the start address of Sequencelnfo( in units
of  relative byte numbers from the start byte of the
zzzzz.clpi  file of Sequencelnfo. The relative byte
numbers are counted  from zero. Programinfo start
address indicates the start  address of Programinfo()
in units of relative byte numbers  from the start byte
of the zzzzz.clpi file of Programinfo.  The relative
byte 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 O in units of
relative byte numbers from  the start byte of the
zzzzz.clpi file. The relative byte 40  



numbers are counted from zero. padding_word (padding
words)  is inserted according to the syntax of the
zzzzz.clpi file.  Each of Ni, N2, N3, N4, and N5
should be zero or a positive  integer. Each of the
padding words may have an arbitrary  value. [0076]
The CPI (characteristic point information) in the
syntax of the zzzzz.clip shown in Fig. 6 will be
described  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 CPIO 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 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] 41  



In Fig. 8, the main path indicates audio playback
paths  to be played back at different timings by using
the sub  paths. A main AV stream file referred to by a
playitem in  the main path corresponds to, for
example, the clip AV  stream file referred to by the
playitem illustrated in Fig. 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, it is used for
playback of the slide show  without interrupting BGM
when a user instructs a playback.  apparatus (player)
to update slides in the slide show.  [0081] In
browsable slide shows, still images are played back
in predetermined order, and the playback duration of
each  slide is limited or unlimited. If a slide whose
playback  duration is unlimited is 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. In  browsable
slide shows, further, audio to be played back at  the
same time as the playback of still images is referred
to 42  



by the audio path of the sub path, and the playback of
audio  is not synchronous with the playback of the
still images.  Therefore, the audio and the still
images are played back  asynchronously. [0082]  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 Playltem id=0,
Playltem id=l,  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 (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_Playltem id and
sync_start_PTS_of_Playltem.  That is, only information
indicating that the AV stream  referred to by the main
path and the audio stream referred 43  



to by the sub path are played back together is stored
in the  subplayitem. [0084]  It is described that "the
playback timing of the data  of the video stream
included in the AV stream and the  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 is associated with the
video stream); however,  detailed association is not
provided in which sound is  played back during the
playback of a predetermined frame in  the video
stream. That is, detailed association.is not  provided
in which the playback of the video stream with and
the playback of the audio stream are matched in time
and, in  addition, associated sound is played back
during the  playback of a predetermined frame in the
video stream. Such  detailed association is not
provided although the playback  of the video stream
and the playback of the audio stream are  matched in
time, and the playback timings differ. [0085]  The
data structure (syntax) for specifically  implementing
the structure of the main path and sub path
illustrated with reference to Fig. 8 will be
described.  [0086] 44  



Fig. 9 illustrates the syntax of PlayList() .  [0087]
length is an unsigned integer of 32 bits indicating
the  number of bytes from immediately after this
length field to  the end of PlayList 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. 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 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 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 O appears in
the  playlist. For example, Subpath_id=0,
Subpath_id=1,  Subpath_id=and 2 are assigned. In the
subsequent "for"  statement, the playitems are
referred to the number of times  corresponding to the
number of playitems, and the sub paths  are referred
to the number of times corresponding to the 45 - 



number of sub paths. [0089]  Fig. 10 illustrates the
syntax of SubPath().  [0090] length is an unsigned
integer of 32 bits indicating the  number of bytes
from immediately after this length field to  the end
of SubPathO, 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 SubPathtype 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 46  



the main path). reserved-for-future-use of 8 bits is
prepared after the is_repeat_SubPath field.
number_of_SubPlayItems is an 8-bit field indicating
the  number of subplayitems (the number of entries)
included in  one sub path. For example, with respect
to  number_of_SubPlayItems, the number of subplayitems
shown in  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=l are  defined as "reserved".
SubPath_type=2 is defined as an  "audio presentation
path of the browsable slideshow". For  example,
SubPath_type=2 indicates that, in a playlist, an
audio presentation path referred to by the sub path
and the  main path referred to by using playitems are
asynchronous.  The type of the sub path shown in Fig.
8 is indicated by  SubPath_type=2. [0093]
SubPathtype=3 is defined as an "interactive graphics
presentation menu". For example, SubPath type=3
indicates 47  



that, in a playlist, an interactive graphics menu
referred  to by the sub path and the main path
referred to by using  playitems are asynchronous.
[0094]  SubPath_type=4 is defined as a "text subtitle
presentation path". 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
"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 example, an audio
stream  of director's commentaries (sound) on a movie.
[0096]  SubPath_type=6 is defined as a "2nd video
presentation  path (which is a path for referring to
the second video  stream)". Specifically,
SubPath_type=6 indicates that, in a  playlist, the
second video presentation path referred to by  the sub
path and the main path referred to by using  playitems
are synchronous. The (second) video stream 48  



referred to by the sub path is, for example, a video
stream  of director's commentaries (moving pictures)
on a movie.  [0097] SubPath_type=7 to SubPath type=255
are defined as  "reserved". [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 CPIO from immediately after this length field
to  the end of CPIO. CPI_type is a flag of 4 bits
indicating  the type of CPI in the clip, as shown in
Fig. 13. [0099]  The EP map in the syntax of CPI shown
in Fig. 12 will  be described. There are two types of
EP map, i.e., EP map  for video streams and EP map for
audio streams. In the  EP-map, EP_map_typeidentifies
the type of 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, 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
49  



transport packet carrying the audio stream. PTS EP
start  indicates a PTS of an access unit in the audio
stream.  SPN_EP_start indicates the address of a
source packet  including the first byte of the access
unit referred to by  PTS_EP_start in the AV stream.
More specifically, PTSEP start indicates a 33-bit
accuracy PTS of an access  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 PTSEP start in
the AV stream. SPNEPstart, 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 PIDO is  created
for each of the audio streams transmitted by the
transport packets having the same PID. If a plurality
of  audio streams are contained in a clip, EP map may
include a  plurality of EP map for one stream PID()
entries. [0102]  The relationship between EP map and
Sequencelnfo will  be described. One EP
map_for_one_stream PID() entry is  created in one
table irrespective of STC discontinuity  points. As
shown in Fig. 14, the values of SPN EP start and  the
values of SPN_STC_start defined in Sequencelnfo() are
compared to determine the EP map data boundaries of
STC 50  



sequences (STC_sequence). EP map should have one
EP_map_for_one_stream PID entry for a range of
sequential  streams transmitted with the same PID.
[0103]  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. - 51 - 



[0107] The number of entries in the EP coarse sub
table is  smaller than the number of entries in the EP
fine sub table.  EP-coarse entries are generated in
the following cases:  [0108] an entry for the first
PTSEPfine; 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 is searched for.  The value of a PTS
corresponding to the time of 30  minutes later on a
local time axis of the STC-sequence is  derived.
SPN_STC_start of the STC-sequence is derived from the
Sequencelnfo. Data search is started from an entry in
the EP coarse 52  



sub table whose.SPN_EP_coarse is equal to or larger
than the  derived SPN_STC-start. An entry in the EP
coarse sub table  whose PTS-EP_coarse is the closest
to and temporally  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_ine and
PTS_EP_coarse, random  access is provided while
reducing the data size of the  EP_map_for_one_stream
PIDO 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 53  



EP map_for_one_stream_PID entries in the EP map.
[0114] stream PID[k] indicates the value of the PID of
the  transport packet 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-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 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 54  



the relative byte position at which that
EP-map-for-one-stream PID entry begins in the EP _map
O . This value is represented by the byte 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 55 - 



stream. [0125]  When EP-stream-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 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 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. 56 - 



[0130] The semantics of EP map for one stream PID will
be  described. [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,
PTSEPfine, 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. 57  



[0136] Each of the PTS EP fine entries is derived from
the  corresponding PTS EP start in the following
manner.  [0137] PTSEP fine[EPfine id] _ (PTSEPstart[EP
fine id] >>  9) a 211$ 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
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]] % 217$ EP
map_for-one_stream PIDO satisfies the following
restrictions: - 58 - 



014 11  In EP_map_for_one_stream_PIDO, SPN_EP_coarse
entries  should be arranged in ascending order of the
SPN EP coarse  values.  In EP map for one stream PIDO,
SPN EP fine entries  should be arranged in ascending
order of the SPN EP start  values associated
therewith. PTSEP coarse and SPN EP coarse entries are
generated  in the following cases:  an entry for the
first  PTSEPfine;  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 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 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, - 59  



I end position offset (which is a value indicating the
end  of an I-picture) is not provided, and the value
is set to  000b. Only audio PES packets are set as
entry points  referred to by SPN EP start. [0145]
Cliplnfo() will be described with reference to Fig.
23.  Fig. 23 shows the syntax of the Cliplnfo O
included in the  .clip information file shown in Fig.
6. The Cliplnfo()  stores attribute information of the
corresponding AV stream  file (clip AV stream). (0146]
As shown in Fig. 23, the Cliplnfo O 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=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 application in which still
images are changed along the playback time axis (also
referred to as a "time based slide show"). 60  



Application type=3 indicates a TS for a slide show of
still  images, which is a TS including still images of
an  application in which the still images are changed
in  accordance with a user's operation (also referred
to as a  "browsable slide show"). Application type=4
indicates a sub  TS including audio for a browsable
slide show. Description  of "TS for a sub-path of
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. In a case of
a time based slide show and a  browsable slide show,
EP map indicates still images in the  slide show. When
application-type is set to 5 or 6, EP map  does not
exist. When application_type is set to any of 1, 2,
and 3, the TS stored in the clip AV stream includes
video or  still images, and the EP map is EP map for
video. When  application_type is set to 4, the TS
stored in the clip AV  stream includes audio, and the
EP map is EP map for audio.  [0149] Accordingly, EP
map for video streams is generated for 61 - 



application_type=l, application_type=2, or
application-type=3, and EP map for audio streams is
generated for application type=4. [0150]  There is a
constraint on the generation of EP map for
application_type=l or application type=4. That is, the
interval between two PTS EP fine entries in EP map
should be  one second or less. [0151]  It is
determined whether or not EP map is generated
depending on application_type in CliplnfoO, 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 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 62  



slide show (this is also used to designate a TS
including  only audio, as discussed above.) [0153]  In
Fig. 25, a clip AV stream has TS packets of audio
streams. The audio streams are encoded by a single
audio  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 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  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, - 63  



the data of the leading PES packet shown in Fig. 25 is
included in the TS packet designated as the entry
point of  the source packets. [0156]  Each of the PES
packets has a PES header and a PES  payload. The PES
header includes a PTS (presentation time  stamp). For
EP-stream-type=3, i.e., an audio stream,  PTSEP 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_PIDO 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 audio stream
encoded by an audio encoder using a fixed-length
encoding - 64  



method, as shown in Fig. 25, or two types of audio
streams  encoded by an audio encoder using a
fixed-length encoding  method and an audio encoder
using a variable-length encoding  method. Thus, a TS
may include two types of audio streams  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 65  



elementary stream)". A TS packet of a BS audio ES is
referred to as a "BS audio TS packet", and a TS packet
of an  HQ audio ES is referred to as an "HQ audio TS
packet".  [0161] The TS illustrated in the upper part
of Fig. 26  includes a BS audio ES as audio, and has a
plurality of BS  audio TS packets. The TS illustrated
in the lower part of  Fig. 26 includes a BS audio ES
and an HQ 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.
- 66 - 



[0164] Input audio data is encoded using two different
encoding methods into a BS audio ES 171 and an HQ
audio ES  181. The BS audio ES 171 has n (where n is
an arbitrary  natural number) audio access units
(BS(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(1), 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 generatean 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(l), 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(1), 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, 67  



a BS audio PES packet 201 having a PES header 201-1
and a  PES payload (represented by BS(1) in Fig. 27)
201-2 and an.  HQ audio PES packet 211 having a PES
header 211-1 and a PES  payload (represented by HQ(1)
in Fig. 27) 211-2 have the  samePTS value (that is,
the PTS stored in the PES header  201-1 and the PTS
stored in the PES header 211-1 are equal).  PES
packetization is 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 audio 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 audio ES shown in Fig. 25, each
HQ audio  PES packet of the packetized HQ audio ES 181
is composed of  a PES.header and a PES payload. The
PES header includes  PTS_DTS_flags, PTS, and other
data. [0169]  PTS_DTS_flags is information indicating
whether or not 68  



a PTS and a DTS (Decoding Time Stamp) are present.
PTS_DTS_flags having value "00(b)" indicates absence
of the  PTS and DTS fields in the PES header, PTS DTS
flags having  value "10(b)" indicates presence of the
PTS field in the PES  header, and PTS DTS flags having
value "11(b)" indicates  presence of both PTS and DTS
fields in the PES header. In  the example shown in
Fig. 28, the PTS DTS flags has a value  of
PTS_DTS_flags=l0(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 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 69  



in all access units. An audio access unit (an audio
access  unit in the PES payload) in the HQ audio PES
packet having  the same PTS as a BS audio PES includes
information for  starting the decoding at the
corresponding position. [0171]  Referring back to Fig.
27, the BS audio PES 172 and the  HQ audio PES 182 are
then subjected to TS packetization.  Specifically, the
BS 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.  [0172] The BS audio TS 173 and the
HQ audio TS 183 are then - 70  



subjected to multiplexing. Specifically, the BS audio
TS  173 and the HQ audio TS 183 are multiplexed to
generate a  transport stream (TS) 190. The TS
(MPEG2-TS) 190 includes a  TS packet 221 corresponding
to a PAT (Program Association  Table), a TS packet 222
corresponding to a PMT (Program Map  Table), BS audio
TSs 231-1 to 231-j (where j 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 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  audio ES. [0174]  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 71  



five audio access units of the BS audio ES 171 (that
is, 192  audio access units of the HQ audio ES 181).
In the  recording apparatus 1 shown in Fig. 1, the TS
packetizer 27  performs multiplexing under that
constraint. [01751  Two examples satisfying the
constraint on the  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. In 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 values
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 72  



TS packet 271-2 have PTS value PTS#2, the HQ audio TS
packet  271-2 is placed after the BS audio TS packet
261-2. That is,  TS packets whose PTS values are the
same (both values are  PTS#2) are aligned so that the
BS audio TS packet 261-2 is  located before the HQ
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 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 BS audio TS.packet
261-1  and an HQ audio TS packet 271-1 have PTS value
PTS#l, the HQ  audio TS packet 271-1 is placed after
the BS audio TS packet  .261-1. That is, TS packets
whose PTS values are the same  .(both values are
PTS#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 is placed after the BS audio TS
packet 261-2. That is, 73  



TS packets whose PTS values are the same (both values
are  PTS#2) are aligned so that the BS audio TS packet
261-2 is  located before the HQ audio TS packet 271-2.
[0180]  The TS shown in the lower part of Fig. 29 is
different  from that shown in the upper part of Fig.
29 in that the HQ  audio TS packet 271-1 is subsequent
to the BS audio TS  packet 261-2. That is, the BS
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  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 also satisfies  the constraint
described above. [0182]  In the alignment shown in the
lower part of Fig. 29,  PES packets whose PTSs are the
same have also been  packetized so as to exist an
interval of one second or less  if the PTSs are
converted (calculated) into time. Thus, if 74  



the interval between the packet with PTS#1 and the
packet  with PTS#2 is converted into time, the time
interval  therebetween is one second or less. The
multiplexing  process allows quick playback in the
case of performing, for example, jump playback.
[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, i.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 75  



to be played back together with video. This AV stream
is  also a TS referred to by a sub path. [0185]  In
Fig. 31, a clip AV stream has TS packets of BS audio
ESs and HQ audio ESs. The clip AV stream includes
MPEG2 TSs  (transport streams) encoded by two audio
encoders. Each TS  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). In Fig. 31; the
position of  a BS audio TS packet 261-1 designated by
an arrow of  SPN_EP_start is designated by SPN EP
start. In the TS shown  in Fig. 31, BS audio TS
packets 261-1 and 261-2 and HQ audio  TS packets 271-1
to 271-4 are aligned in order from the TS  packet
designated by SPN EP start. The SPN EP start
corresponds to the SPN EP start in the EP map_for one
stream PIDO shown in Fig. 14.  [0188] 76  



The plurality of TS packets stored in the clip AV
stream file include a plurality of PES (Packetized
Elementary Stream) packets. As shown in Fig. 31, PES
packets (in the example shown in Fig. 31, three PES
packets)  can be extracted from the plurality of TS
packets (in the  example shown in Fig. 31, seven TS
packets). The PES  packets 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.  Each 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 77  



packet 301, and the data of the HQ audio ES is stored
in the  PES payloads 302-2 and 303-2 of the PES
packets 302 and 303.  [0190] The PTS stored in the PES
header 301-1 of the leading  PES packet 301 is defined
as PTS EP start (the PTS value of  the PES packet).
SPNEPstart 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 PIDO shown in Fig. 14 correspond to  the
SPNEPstart 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). 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 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 78  



in the PES header 302-1 of the PES packet 302, and the
value  of the PTS included in the PES header 301-1 of
the PES  packet 301 are the same. The PES payload
303-2 of the PES  packet 303 includes 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 of the PES packet 301
referred to by PTS EP start.  [0193] A process for
creating and recording a clip information  file
relating to a clip AV stream file recorded on the
optical disc 11 will be described with reference to a
flowchart shown in Fig. 32. This process is started by
another recording apparatus or the recording apparatus
1 in  a state where the clip AV stream file is
recorded on the  optical disc 11. That is, the process
begins in a state  where the optical disc 11 having
recorded thereon a clip AV  stream file, which is a
file of the TS composed of BS audio  TS packets and HQ
audio TS packets described above (wherein  the TS
satisfies the constraint described above) with
reference to Figs. 27 to 31, is loaded in the
recording - 79 - 



apparatus 1 shown in Fig. 1. [0194]  In step 311, the
recording controller 28 reads the clip  AV stream file
recorded on the optical disc 11, and supplies  it to
the controller 21. [0195]  In step 512, the controller
21 creates Cliplnfo  concerning the clip AV stream
file. Specifically, the  controller 21 creates the
Cliplnfo() 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 O represented in the  syntax of the clip
information file described above with  reference to
Fig. 6. [0197]  In step 314, 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 515; the controller 21 creates
CPI (EP-map) 80  



concerning the clip iAV stream file. Specifically, the
controller 21 creates the EP-map shown in Fig. 12
included  in the CPI() in the syntax of the clip
information file  described above with reference to
Fig. 6. The details of  the process are described
below with reference to Fig. 34.  [0199] In step 516,
the controller 21 creates ClipMark  concerning the
clip AV 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 Cliplnfo O , the_SequenceInfoo ,  the
Programinfo O , the CPIO, and the ClipMark O 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 81  



clip information file is stored in a recording medium,
such  as a hard disk, and the data is input to a
mother-disc  creating apparatus to create a mother
disc. Further, a  stamper may be-created based on the
created mother disc, and an optical disc may be
manufactured using the stamper.  [0203] 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 521, the
recording apparatus 1 creates and  records a clip AV
stream file. Specifically, the data 82  



obtaining unit 23 of the recording apparatus 1 obtains
AV  data from the outside, and supplies it to the AV
encoder 24.  The data obtaining unit 23 further
notifies the controller  21 of the obtained AV data.
The AV encoder 24 encodes the  supplied AV data under
the control of the controller 21, and  supplies the
encoded AV data to the buffer 25. More  specifically,
as shown in Fig. 2, the first 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 83  



Fig. 27. This processing enables the clip information
file  read in step S11 shown in Fig. 32 to be recorded
onto the  optical disc 11. (0206].  The subsequent
processing of steps S22 to S27 is  basically similar
to the processing of steps S12 to S17  shown in Fig.
32, and will briefly be described. [0207]  In step
522, the controller 21 creates 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 11 in the processing of.
step  521. In step 525, the controller 21 creates CPI
(EP-map)  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 recorded on the
optical disc 11 in the processing of  step 521. In
step 527, the controller 21 records a clip
information file in which the generated CliplnfoQ,
SequencelnfoO, PrograminfoQ, CP(), and ClipMark() are
stored. 84 - 



0208 According to the process shown in Fig. 33, a clip
AV  stream file and a clip information file are
created and  recorded. [0209]  While, as in Fig. 32,
the processing steps shown in Fig.  33 have also been
described in a time-series manner,  actually, the
processing of steps S11 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
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] 85  



In step S51, the recording controller 28 reads the
clip  information file recorded on the optical disc
11, and  receives an input of a TS 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 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 552, 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.
- 86 - 



[0213] If it is determined in step S52 that the TS
packet is  not a TS packet of the BS audio ES, the
process returns to  step 552, and the subsequent
processing is repeatedly  performed. If the TS packet
is a TS packet of the BS audio  ES, the processing
after step S52 is performed. [0214]  If it is
determined in step S52 that the TS packet is a  TS
packet of the BS audio ES, then, in step 553, the
controller 21 obtains the 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#l. [0215]  One
PES packet. is generated from a plurality of TS
packets, and a desired TS packet.may not include a PES
header. For example, if the payload of the TS packet,
does  not include a PES header but only includes a PES
payload,  the process returns to step S52. Then, a
subsequent TS  packet is obtained, and the subsequent
processing is  repeatedly performed. 87 - 



[0216] In step 554, the controller 21 determines
whether or  not the TS packet including the PES packet
of the HQ audio  ES whose PTS is the same as the
obtained PTS (e.g., PTS#1)  exists at the end of the
TS, and also determines 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#l obtained in step S53 exists at the
end of the TS (that  is, whether or not that TS packet
is placed after the TS  packet obtained in step S52 in
the TS). In other words, the  controller 21 determines
whether or not the TS packet of the  HQ audio ES with
PTS#1 is located after the TS packet of BS  audio ES
with the obtained PTS#1. If YES is 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
of the PES  payload 302-2) includes the detail
information (the  information shown in Fig. 28 at
which decoding can be  started). That is, the
controller 21 determines whether or  not the alignment
described above with reference to Fig. 29  is
satisfied, and also determines whether or not the PES
- - - ----------- 



88  payload extracted from the HQ audio TS packet with
the same  PTS includes the detail information (the
information shown  in Fig. 28 at which decoding can be
started). [0217]  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#1) 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 to step 552, and the  subsequent
processing is repeatedly performed. That is,  unless
both conditions are met, the process returns to step
552. If both conditions are met (YES is obtained), the
process proceeds to step 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#1) 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 555, the controller 21 sets the current
TS packet as an  entry point. For example, the
controller 21 designates the - TS packet 261-1 shown
in Fig. 31 as an entry point. That is,  if the HQ
audio TS packet and BS audio TS packet whose PTS
values are the same are aligned so that the HQ audio
TS 



89  packet is placed after the BS audio TS packet, and
if the  PES payload obtained from the HQ audio TS
packet includes  the detail information, that BS audio
TS packet is  designated as an entry point. [0219]
Since the detail information is included in the HQ
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 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 PTS
obtained in step 553.  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=aO). Thus, for-example,  the controller. 21
creates EP map based on PID=aO, 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 



90  the syntax of the EP map shown in Fig. 19. The
number of stream PID entries and the stream PID[k] are
generated based on the PID used in the processing of
step  556. The stream PID[k] indicates the value of
the PID of  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-type[k] is set to 3 (audio) (see Fig. 20).
The number of EP coarse entries[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 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 EP start and SPN EP start.  Thus,. the data stored
in the EP map for one stream PID is  generated based
on the TS packet number used in the  processing of
step 556, i.e., the source packet number at  the entry
point. [0222]  In step S57, the controller 21
determines whether or  not the currently processed TP
packet is 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 552, and the subsequent 



91  processing is repeatedly performed. That is, the
process is  repeatedly performed until the last TS
packet has been  processed. If it is determined in
step S57 that the  currently processed TS packet is
the last TS packet, the  process ends. [0223]
According to the process shown in Fig. 34, EP map is
created. [0224]  An 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. 



92 - 022 61 The operation input unit 352 includes an
input device  including, for example, 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 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,  or a buffer 355 to supply it to an AV
decoder 356. When the  information read from the
optical disc 11 is a control program or control
information, a clip information file (EP map), or the
like, the information read by the playback  controller
354 is output to the controller 351 or the memory
353. When the information read from the optical disc
.11 is  AV data, such as an AV stream file, the
information read by  the playback controller 354 is
output to the buffer 355 to  supply it to the AV
decoder 356. [0229]  The buffer 355 temporarily stores
the AV data read from 



93  the optical disc 11 by the playback controller
354, such as  an AV stream, and supplies the data to
the AV decoder 356.  Actually, since the AV stream is
composed of a TS, the  controller 351 obtains a PES
from the TS, and further  obtains an ES. The ES
includes a BS audio ES, an HQ audio  ES, and a video
ES. [0230]  The AV decoder 356 decodes the AV data
supplied from  the playback controller 354, such as an
AV stream, and  outputs the resulting video signal and
audio signal to an  external display device.
Specifically, the AV stream  includes an encoded BS
audio ES, HQ audio ES, and video ES.  [0231] The AV
decoder 356 may include, as shown in Fig. 36, a  first
audio decoder 356-1 for decoding an audio ES encoded
using a first encoding method and a video decoder
356-3 for  decoding a video ES, or may include, as
shown in Fig. 37, a  second audio decoder 356-2 for
decoding an audio ES encoded  using a second encoding
method and a video decoder 356-3 for  decoding a video
ES. [0232]  The AV decoder 356 shown in Fig. 36 is
capable of  decoding BS audio ESs as audio and is not
capable of  decoding HQ audio ESs. The AV decoder 356
shown in Fig. 37  is capable of decoding HQ audio ESs
as audio. The AV 



94  decoder 356 shown in Fig. 37 has the second audio
decoder  356-2, which provides higher performance than
the first  audio decoder 356-1, and is also capable of
decoding BS  audio ESs. However, due to the general
desire for higher- performance playback, in the
following description, it is  assumed that the AV
decoder 356 shown 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 



- 95  S25 shown in Fig. 33) will be described. EP map
is useful  for random access playback. [0236]  In a
digital broadcast transport stream, audio PIDs may
change, and an AV decoder (the AV decoder 356 of the
playback apparatus 341 shown 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 



96  recorded thereon is loaded in the playback
apparatus 341  shown in Fig. 35 (which is a playback
apparatus including  the AV decoder 356 shown in Fig.
36). [02387  In step S111, the playback controller 354
obtains  EP map 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 S112, 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 is able
to convert the time (time on the 



97  AV stream) specified by the user into a PTS.
[0240] In step 5113, 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, 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#l  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 payload portion of the  TSpacket)
including the BS audio TS packet 261-1 is  designated.
[0241]  In step 5114, the controller 351 designates
the  obtained source packet number as the read
position of the  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 



98  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. [0242]  In step 5115, the
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 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#l. 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 



99  are sequentially changed according to instructions
from the  user, and the video ESs are sequentially
decoded and output  according to instructions from the
user. In a case of  normal video, a playback operation
similar to a normal video  playback operation is
carried out. [0244]  According to the process shown in
Fig. 38, the playback  apparatus 341 (Fig. 35)
including the AV decoder 356 shown  in Fig. 36, which
supports BS audio ESs, 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 



100  playback position specified by a user. This
process begins  when the optical disc 11 having a clip
recorded thereon is  loaded in the playback apparatus
341 shown in Fig. 35 (which  is a playback apparatus
including the AV decoder 356 shown  in Fig. 37).
[0246]  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 user specifies a playback position (entry
point) by using time to give a random access playback
instruction. The operation input unit 352 supplies the
signal corresponding to the received time of the entry
point  to the controller 351. The entry point is, as
discussed  above with reference to Fig. 34, designated
for a  predetermined BS audio TS packet. Since the
playback  apparatus 341 is provided with the AV
decoder 356 shown in  Fig. 37 and supports HQ audio
ESs, for example, in the 



101  example shown in Fig. 31, a request for playback
starting  from the HQ audio TS packet 271-1 is issued.
However, the  entry point obtained herein is that
designated for the BS  audio TS packet 261-1. Thus, in
the subsequent processing,  the read position is
designated in the optimum HQ audio TS  packet. The
user may specify time (playback duration) into  which
aPTS is converted as a random access playback
position.  [0248]  In step 5153, 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 



102  the playback apparatus can determine the
corresponding time  information in accordance with the
user's operation. In  playback, an access position may
be controlled also based on  the STC-sequence
described above, which is not discussed  herein
because this operation has no relation with the
present invention. [0249]  In step S154, the
controller 351 designates the  obtained source packet
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  with reference to Fig. 34, the entry point can
only be .  designated for a BS audio TS packet, the
read position of  the optical disc 11. has been
designated in the BS audio TS  packet. [0250]  In step
5155, the playback controller 354 reads the  optical
disc 11 starting from the current read position  under
the control of the controller 351, and obtains an HQ
audio TS packet that is first recorded after the read
position (with respect to recording time). For
example, in  the example shown in Fig. 31, when the
read position is  designated in the BS audio TS packet
261-1, the playback 



103  controller 354 obtains the HQ audio TS packet
271-1, which  is the first recorded HQ audio TS packet
whose source packet  number is subsequent to the BS
audio TS packet 261-1 (SPN#1).  The playback
controller 354 supplies the obtained HQ audio  .TS
packet 271-1 to the controller 351. That is, the
playback apparatus obtains a BS audio packet and an HQ
audio  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 determineswhether or not the PTS value
of  the PTS header 302-1 included in the TS payload of
the  obtained HQ audio TS packet 271-1 matches the PTS
value  (PTS#1) obtained in the processing of step
5153. If it is  determined that the PTS value
corresponding to the obtained  HQ audio TS packet does
not match the PTS value obtained in  the processing of
step 5153, 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 



104  determination of step S156 is performed on the
obtained HQ  audio TS packet 271-2. One PES packet is
generated from a  plurality of TS packets, and a
desired HQ audio TS packet  may not include a PES
header. For example, if the payload  of the HQ audio
TS packet does not include a PES header but  only
includes a PES payload, the process returns to step
5155. Then, a subsequent 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 5153, 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  the read packet to the AV decoder 356
shown in Fig. 37. That is, .when the PTS value
corresponding to the obtained HQ  audio TS packet
271-1 matches the PTS value obtained in the
processing of stepS153, 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] 



105  In step 5158, the AV decoder 356 starts the
decoding of  the supplied HQ audio TS packet 271-1.
That is, the  playback is started from the HQ audio TS
packet 271-1 having  the same PTS#1 as the BS audio TS
packet 261-1 (Fig. 31) at  the entry point designated
as the playback position. The AV  decoder 356 has the
structure shown in Fig. 37, and is  capable of
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  from the user.
[0254]  As discussed with reference to the processing
of steps  S54 and S55shown 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 



106  in that HQ audio TS packet, another HQ audio TS
packet  including the detail information is searched
for, and  therefore, quick playback of the HQ audio ES
cannot be  performed. In contrast, according to this
embodiment, when an HQ audio TS packet whose PTS value
is the same as the BS  audio TS packet includes the
detail information, an entry  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 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 theoptical disc
11 is a TS in which BS audio TS  packets and HQ audio
TS packets are multiplexed, EP map is  generated by
the process described above with reference to 



------------ 107  Fig. 34, thus enabling random access
playback based on the  EP map. [0257]  Accordingly,
when audio data encoded using different  encoding
methods is subjected to TS packetization and
multiplexing and. the multiplexed data is recorded
onto an  optical disc as an AV stream, if an HQ audio
TS packet  having the same PTS value as a TS packet of
an audio stream  (which is a TS packet of a BS audio
ES) that can be  designated as an entry point exists
and if, in the TS, the  HQ audio TS packet is placed
after the BS audio TS packet  including that PTS
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 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 108  the entry point stores the detail
information, and the HQ  audio ES can be quickly
played back starting from that  position. [0259]  In
the foregoing example, the recording apparatus 1
(Fig. 1) records information onto the optical disc 11
and  the playback apparatus 341 (Fig. 35) plays back
the  information recorded on the optical disc 11. The
present  invention is not limited to the optical disc
11, and can be  applied to a case where information is
recorded onto a  recording medium, such as a hard
disk, or the information  recorded on such a recording
medium is played back.. [0260]  While EP map to be
used mainly for playing back an  audio stream for a
browsable slide show has been described,  the present
invention is not limited thereto, and can be  applied
to any EP map that can be used for an audio stream.
may be used. For example, when audio streams to be
played  back in synchronization with video streams
recorded on the  optical disc 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. In  



such a case, EP map for audio streams is used
separately 109  from the EP map for the video streams
recorded on the  optical disc 11 (that is, the EP map
for the audio streams  is downloaded together with the
audio streams). In such a  case, also, as discussed
above, EP map for audio streams is  created to perform
synchronous playback of the video streams  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
110  computer in which a program of the software is
pre-installed  in dedicated hardware or, e.g., a
general-purpose personal  computer or the like that is
capable of executing various  functions by installing
various programs therein. [0263]  The recording medium
is formed of the removable medium  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  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. - 111 -
CLAIMS  1. A recording apparatus for performing
processing based 



on audio data, the recording apparatus comprising:
receiving means for 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; 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 112
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 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 to Claim 1, wherein the determining means
further determines whether or  not decoding
information for starting decoding at an  associated
position is stored in a leading audio access unit
among audio access units included in the one second TS
packet including the time information having the same
time  value as the first time information, and the
setting means sets as the entry point the one first
TS packet from which the first time information is
obtained  when the determining means determines that
the one second TS  packet including the time
information having the same time  value as the first
time information exists after the one  first TS packet
from which the first time information is  obtained and
when the determining means further determines  that
the decoding information necessary for performing the
113  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. 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, - 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 the reading means reads the transport stream
from the  recording medium according to the control of
the read  position by the controlling means. 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  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 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 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, 116
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  read by the reading
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 - 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 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.  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 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; 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  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 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 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 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 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 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 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 - 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 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 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 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 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
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 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 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 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. 




