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MULTIPLEXING/DEMULTIPLEXING APPARATUS  5 Technical
Field This invention relates to a data multiplexing
method for allowing video data, audio data and
metadata  to be reproduced synchronously and an
apparatus for the  same, and a data demultiplexing
method and apparatus. 10 Background Art As for a
method for multiplexing elementary data  series of
video data, audio data and metadata to  reproduce them
synchronously, MPEG-2 Systems  (ISO/IEC13818-1) are
laid down as an international 15 standard (ITU-T
Rec.H.222.0 (2000) I ISO/IEC  13818-1:2000 (MPEG-2
Systems)). The original MPEG-2  Systems standard
establishes a mechanism of  multiplexing video code
data, which is encoded by an  MPEG standard family
video encoding scheme such as 20 MPEG-l, MPEG-2 or
MPEG-4, audio code data and the data  which a user
defined privately. Thereafter, the MPEG-2  Systems
standard established expansion of a standard to
support multiplexing of the metadata (ITU-TRec.H.222.0
(2000) /Amd.2 (06/2003) I ISO/IEC13818 25
1:2000/Amd.2:2004). The MPEG-2 Systems standard
defines two types of  



multiplexing formats of a transport stream (TS) and a
2  program stream (PS). TS is a format utilized by
broadcast, and a program stream is utilized in DVD.
The program stream is formed in unit called a
plurality  of packs. The pack is formed of one pack
header and 0  5 or more PES (Packeted Elementary
Stream) packets. The pack header is formed of one main
pack header and 0 or  1 system header, and includes
information of a time at  which the pack is received.
The PES packet is formed  of one PES header and a PES
payload of 0 or more bytes. 10 The elementary stream
such as video data, audio data  and metadata is
divided in a suitable size and stored  in the PES
payload. The stream ID that is an  identifier for
classifying data included in the PES  payload is
recorded in the PES header, and one 15 continuous
elementary stream can be derived from the  divided
elementary streams by coupling PES payloads of  the
same stream ID. Further, when the data included in
the PES payload includes a boundary of a picture of
video or a frame of audio, the time at which a next 20
picture or a next frame is reproduced and displayed
may  be recorded in the PES header in a form of a
relative  time from a receipt time of the pack
indicated by  receipt time information in the pack
header. A system header includes information on a 25
systematic feature of the program stream. For example,
buffer size information necessary for generating and  



reproducing an elementary stream of a stream ID is 3
recorded in a form of a pair of the stream ID and
buffer size. In extension of a MPEG-2 Systems standard
for meta  data multiplexing, which is disclosed in 5
ITU-TRec.H222.0 (2000) /Amd2 (06/2003) 1 ISO/IEC13818-
1:2000/Amd2:2004, a value such as extension ID
(extended-stream-id = OxFD) is newly defined to the
stream ID for use in the PES header so that plural
meta  data can be identified. In the case of extension
ID, 10 128 kinds of elementary streams can be
identified using  a value of 7 bits as referred to as
an extension stream  ID (stream-id-extension).
However, in extension of MPEG-2 Systems by a
technique disclosed in ITU-TRec.H.222.0 (2000)/Amd.2
15 (06/2003) 1 ISO/IEC13818-1:2000/Amd2:2004, a
recording scheme for buffer size information
(extension buffer  size information) for every
extension stream ID is not  extended nor provided in
system header. Therefore,  only recording the buffer
size information commonly on 20 the extension ID is
possible as it is, and an  additional extension of the
standard is desired in  order to provide a scheme for
recording the extension  buffer size information for
every extension stream ID. Products using the
extension disclosed in 25 ITU-TRec.H.222.0
(2000)/Amd.2 (06/2003) 1 ISO/IEC13818-
1:2000/Amd.2.2004 have already been released in the  



market. Accordingly, when additional extension of the
4  standard is done, it is desired in industry to have
"back word compatibility" for the purpose of avoiding
confusion in the market. Further, it is desirable to
ensure "forward compatibility" that allows data (a 5
program stream) created according to an existing
standard to be normally reproduced even by equipment
developed according to the additional extension
standard. Disclosure of the Invention 10 It is an
object of the present invention to  provide a data
multiplexing/demultiplexing method and  an apparatus
for the same which can record extension  buffer size
information for each extension stream ID  without
generating an error at the time of playback by 15 use
of conventional equipment and at the time of  playback
of conventional data by use of new equipment.
According to one aspect of the invention, there is
provided a data multiplexing apparatus comprising: an
input unit to input an elementary stream representing
20 at least one data of video data, audio data and
metadata, a PES payload generator to generate a
plurality of PES payloads by dividing the elementary
stream; a PES packet generator to generate the
plurality of PES packets corresponding to the
plurality 25 of PES payloads, respectively, by adding,
to each of  the plurality of PES payloads, a PES
header including  



either (A) a basic stream ID that is a value of a
given 5  range which enables to be expressed by 8 bits
or (B) a  set of an extension ID that is a value that
enables to  be expressed by 8 bits outside the given
range and an  extension stream ID that is a value that
enables to be 5 expressed by 7 bits, to identify data
contained in the  PES payloads; a basic buffer size
information generator  to generate buffer size
information for a basic stream  ID of 24 bits
comprising of a first field of 8 bits indicating the
basic stream ID, a second field of  10 2 bits
following the first field, a third field of 1 bit
following the second field and indicating buffer
bound scale information necessary for reproduction of
the elementary stream identified by the basic stream
ID, and a fourth fields of 13 bits following the third
15 field and indicating buffer size bound information
necessary for reproduction of the elementary stream;
an  extension buffer size information generator to
generate  buffer size information for an extension
stream ID of  48 bits including (C) information of 24
bits comprising 20 of a first field of 8 bits
indicating a first  identification ID that is a value
capable of expressing  by 8 bits outside the given
range and different from  the extension ID, a second
field of 9 bits following  the first field and a third
field of 7 bits following 25 the second field and
indicating the extension stream ID  and (D)
information of 24 bits comprising of a first  



field of 8 bits indicating a second identification ID
6  that is a value different from the first
identification  ID and the extension ID and capable of
expressing by 8 bits outside the given range, a second
field of  2 bits following the first field, a third
field of 5 1 bit following the second field and
indicating buffer  bound scale information necessary
for reproduction of  the elementary stream identified
by a set of the  extension ID and the extension stream
ID, and a fourth  field of 13 bits following the third
field and 10 indicating buffer size bound information
necessary for  reproduction of the elementary stream;
a pack generator  to generate a pack by adding a pack
header including a  system header including the basic
buffer size information for reproducing an elementary
stream  15 corresponding to each of the PES packets
and the  extension buffer size information to a PES
packet array of the plurality of PES packets; and an
output unit to  output the pack as a program stream.
Brief Description of Drawings 20 FIG. 1 is a diagram
of a structure of a program  stream in a MPEG-2
Systems standard. FIG. 2 is a diagram showing a record
format of  buffer size information inside a system
header  according to an existing MPEG-2 Systems
standard. 25 FIG. 3 is a diagram showing a record
format of the  buffer size information inside the
system header  



according to a first embodiment. 7  FIG. 4 is a
diagram of explaining an operation when the data
generated according to the first  embodiment is
reproduced with the equipment developed  according to
the first embodiment. 5 FIG. 5 is a diagram of
explaining an operation  when the data generated
according to the first  embodiment is reproduced with
the equipment developed  according to the conventional
MPEG-2 Systems standard. FIG. 6 is a diagram of
explaining an operation  10 when the data generated
according to the conventional  extended MPEG-2 Systems
standard is reproduced with the  equipment developed
according to the first embodiment. FIG. 7 is a diagram
showing modification of a  record format of buffer
size information inside the  15 system header
according to the first embodiment. FIG. 8 is a diagram
showing another modification  of a record format of
buffer size information inside  the system header
according to the first embodiment. FIG. 9 is a diagram
showing a record format of  20 buffer size information
inside a system header  according to a second
embodiment. FIG. 10 is a diagram showing a
modification of a  record format of buffer size
information inside the  system header according to the
second embodiment. 25 FIG. 11 is a diagram showing
another modification  of a record format of buffer
size information inside  



the system header according to the second embodiment.
8  FIG. 12 is a block diagram of a data multiplexer
according to the first and second embodiments.  FIG.
13 is a block diagram of a pack header  generator in
FIG. 12. 5 FIG. 14 is a flowchart for explaining a
typical  operation of the data multiplexer. FIG. 15 is
a block diagram of a data demultiplexer  according to
the first and second embodiments. FIG. 16 is a block
diagram of a pack header  10 interpreter in FIG. 15.
FIG. 17 is a flowchart for explaining a typical
operation of the data demultiplexer. FIG. 18 is a
diagram showing a record format of  buffer size
information inside a system header 15 according to a
third embodiment. FIG. 19 is a flowchart for
explaining a  demultiplexing method of the
demultiplexer. Best Mode for Carrying Out the
Invention  (Basic configuration of a program stream)
20 At first a program stream (PS) is explained using
FIG. 1. As shown in FIG. 1, a program stream is
configured in a unit as referred to as a plurality of
packs. The pack includes one pack header and 0 or more
PES packets. 25 The pack header includes one pack
header body and  0 or one system header. The pack
includes information  



(receipt time information) indicating a time at which
9  the pack is received. The PES packet includes a PES
header and a PES  payload of 0 or more bytes. The PES
payload records  part data cut out at a suitable size
from an element  5 (elementary stream) such as video
data, audio (including speech) data and metadata. A
stream ID that is an identifier for identifying
(classifying) data contained in the PES payload is
recorded in the PES header at first. A continuous 10
elementary stream is available from divided elementary
streams by concatenating PES payloads of the same
stream ID. The number-of-bytes information of data
contained  in the PES payload is recoded in the PES
header at 15 second. A partial data that is cut out
from the  elementary stream by the size indicated by
the number- of-bytes information is recorded in the
PES payload. If the data contained in the PES payload
includes  a boundary in a picture of a video or a
frame of an 20 audio, reproduction display time
information indicating  reproduction and display times
of a next picture or a  next frame is recorded in the
PES header as relative  time information from the
receipt time information in  the pack header. 25 The
system header includes information on the  systemic
feature of the program stream. For example,  



buffer size information (referred to as basic buffer
10  size information for the purpose of discriminating
from  extension buffer size information to be
described  below) indicating a buffer size necessary
for  generation and reproduction of the elementary
stream of 5 a certain stream ID is recorded in the
system header  with being paired with the stream ID.
The basic buffer  size information is expressed by a
total of 24 bits of  a stream ID of 8 bits
(stream-ID), a marker bit '11 'of  2 bits, buffer
bound scale information of 1 bit 10
(2-STD-buffer-bound-scale) and buffer size bound
information of 13 bits (P-STD buffer size bound) as
shown in FIG. 2, for example. The system header also
records extension buffer size information as described
below. 15 There will now be described a data
multiplexing  method for multiplexing elementary
streams according to  the present embodiment to
generate a program stream.  (First embodiment) A
method for recording extension buffer size 20
information according to the first embodiment will be
described in conjunction with FIG. 3 hereinafter. The
entire configuration of the program stream is shown in
FIG. 1. According to ITU-TRec.H.222.0 (2000) Amd, 25
2(06/2003) 1 ISO/IEC13818-1:2000/Amd.2:2004, the
entire  contents of which are incorporated herein by
reference,  



the extension ID is defined as OxFD. According to 11
ITU-TRec.H.222.0 (2000) 1 ISO/IEC13818-1:2000 (MPEG-2
Systems), the entire contents of which are
incorporated  herein by reference, the basic buffer
size information  is defined as expressed by a
combination of buffer 5 bound scale information P-STD
buffer bound scale of  1 bit and buffer size bound
information P-STD  -buffer-size-bound of 13 bits as
shown in solid lines  in FIG. 3, and the basic buffer
size information is  calculated as follows. 10 (a)
When P-STD buffer bound scale is 0,
128*P-STD_buffer_size_ bound bytes. (b) When P-STD
buffer bound scale is 1,  1024*P-STD_buffer_size_
bound bytes. In general, it is impossible that the
buffer size  15 is 0 byte. By using this, as shown in
italicized  characters in FIG. 3 in the first
embodiment, when the  basic stream ID is the extension
ID(OxFD) and the basic  buffer size information (P-STD
buffer size bound) is 0,  namely the buffer size is 0
byte, the extension buffer 20 size information is
recorded as shown in two dashed  frames. According to
FIG. 3, the extension buffer size  information is
expressed by a total of 24 bits (first  extended
information) of the extension stream ID of 25 8 bits
(stream-id-extension), marker bits '11' of  2 bits,
reserved information of 7 bits (reserved)  



and the extension stream ID of 7 bits 12
(stream-id-extension) and a total of 24 bits  (second
extended information) of marker bits '11'  of 2 bits,
buffer bound scale information of 1 bit  (P-STD buffer
bound scale extension) and 5 buffer size bound
information of 3 bits (P-STD buffer size bound
extension). In this case, it  becomes a key for
assuring compatibility that a part  within the dashed
frame is similar in structure to a  part within the
solid line frame. 10 (Playback operation with new
equipment) There will be described an operation when
the  program stream generated according to the first
embodiment is reproduced with the new equipment
developed according to the first embodiment, referring
15 to FIG. 4. It is supposed that a data series of FD,
CO, 00, FD, FF, 83, FD, CO, 9C (hexadecimal form) is
input as a program stream. A data series of FD, CO,
00, FD, FF, 83, FD, CO, 9C is expressed in a binary
form on the left side of FIG. 4. 20 FD of the first 3
bytes of the program stream is  interpreted as stream
id. The first two bits of CO are  interpreted as '11'.
The third bit of CO is  interpreted as P-STD
buffer.bound scale (value is 0).  The bit on and after
the fourth bit of CO and 00 25 following this bit are
interpreted as  P-STD buffer bound (its value is 0). 



In this way, since P-STD buffer bound is 0 and 13
stream-id is OxFD, it is determined that 6 bytes (FD,
FF, 83, FD, CO, 9C) on and after the program stream
are  used for the extension buffer size information (a
condition of if-statement of FIG. 4 comes to be true).
5 There will be explained the above case hereinafter.
FD of next 3 bytes of the program stream is
interpreted as 'FD'. The first two bits of the
following FF byte are interpreted as '11'. The bit on
and after the third bit of the FF byte and the first
10 bit of the 83 byte following this bit are
interpreted  as "reserved" (its value is Ox7F). The
MPEG-2 Systems  standard defines "reserved" as that
all bits are 1.  The bit on and after the second bit
of the 83 byte are  interpreted as stream-id-extension
(its value is 0x03). 15 As a result, the buffer size
information expressed by  the following 3 bytes can be
identified as extension  buffer size information for
the extension stream  ID:0x03. FD of the following 3
bytes of the program stream  20 is interpreted as
'FD'. The first 2 bits of CO are  interpreted as '11'.
The third bit of CO is  interpreted as P-STD buffer
bound scale extension (its  value is 0). The bit on
and after the fourth bit of CO  and 9C are interpreted
as P-STD buffer bound extension 25 (its value is
Ox9C). Accordingly, in an example shown  in FIG. 4,
the buffer size for the extension stream  



ID:OxO3 is 128*156=19,968 bytes because Ox9C is 156 in
14  a decimal form. (Backward compatibility) A flow
along which the program stream formed  according to
the first embodiment is interpreted with 5 existing
equipment is shown in FIG. 5. The data series  which
is a program stream used here is FD, CO, 00, FD,  FF,
83, FD, CO, 9C (hexadecimal form) similarly to FIG. 4.
FD of first 3 bytes of the program stream is  10
interpreted as stream-id. Top two bits of CO are
interpreted as '11'. The third bit of CO is
interpreted as P-STD buffer bound scale (its value is
0). The bit on and after the fourth bit of CO and 00
are interpreted as P-STD buffer bound (its value is
0). 15 A while-statement is continued because the
first  bit of FD of next 3 bytes of the program stream
is 1.  FD of next 3 bytes is interpreted as stream id.
The  first two bits of FF are interpreted as '11'. The
third bit of FF is interpreted as 20 P-STD buffer
bound scale (its value is 1). The bit on  and after
the fourth bit of the FF byte and the 83 byte  are
interpreted as P-STD buffer bound (its value is
Ox1F83). A while-statement is continued because the
first  25 bit of FD of next 3 bytes of the program
stream is 1.  The following FD is interpreted as
stream id. The  



first 2 bits of CO are interpreted as '11'. The third
15  bit of CO is interpreted as P-STD buffer bound
scale  (its value is 0). The bit on and after the
fourth bit  of CO and 9C are interpreted as P-STD
buffer bound (its  value is OXOO9C). 5 In this way,
because the program stream generated  according to the
first embodiment can be interpreted  with existing
equipment, it is clear that it has  backward
compatibility. (Forward compatibility) 10 A flow along
which the program stream generated  according to a
conventional MPEG-2 Systems standard is  interpreted
with the equipment developed according to  the first
embodiment is shown in FIG. 6. The data series which
is a program stream used here is FD, CO,  15 00, FD,
FF, 83, FD, CO, 9C (hexadecimal form) similarly  to
FIG. 4. FIG. 6 differs from FIGS. 4 and 5 in terms  of
a point that the third byte is 01. This is due to  the
reason it is not conceivable that the buffer size
information represents 0 byte when the buffer size 20
information is recorded according to the conventional
MPEG-2 Systems standard. At first, FD of first 3 bytes
is interpreted as stream-id. The first two bits of CO
are interpreted  as '11'. The third bit of CO is
interpreted as 25 P-STD buffer bound scale (its value
is 0). The bit on  and after the fourth bit of CO and
01 are interpreted  



as P-STD buffer bound (its value is 1). In this case,
16  P-STD buffer bound is not 0, and hence an
if-statement  is false and the condition of a
while-statement is  determined. The while-statement is
continued because the first  5 bit of the first data
(FD) of next 3 bytes is 1. The  following FD is
interpreted as stream id. The first  two bits of FF
are interpreted as '11'. The third bit  of FF is
interpreted as P-STD buffer bound scale (its  value is
1). The bit on and after the fourth bit of FF 10 and
the 83 byte are interpreted as P-STD buffer bound
(its value is Ox1F83). In this case, because
P-STD_buffer_bound is not 0, the if-statement is
false,  and condition of the while-statement is
determined. The while-statement is continued because
the first  15 bit of next data (FD) is 1. The
following FD is  interpreted as stream id. The first
two bits of CO are  interpreted as `11'. The third bit
of CO is  interpreted as P-STD buffer bound scale (its
value is  0). The bit on and after the fourth bit of
CO and 9C 20 is interpreted as P-STD buffer bound (its
value is  OXOO9C). In this way, because the program
stream generated  according to the conventional MPEG-2
Systems standard  is can be interpreted with the
equipment developed 25 according to the first
embodiment, it is clear that the  program stream
generated according to the first  



embodiment has forward compatibility. 17
(Modification 1) Modification of the first embodiment
will be  described referring to FIG. 7. In FIG. 7,
whether  P-STD buffer bound scale is 0 is added to a
conditional 5 expression of an if-statement to
determine whether the  buffer size information for the
extension stream ID is  to be recorded. In FIG. 4,
when P-STD buffer bound is 0,  P-STD_buffer_bound does
not correspond to a record of  10 extension buffer
size information indicating that the buffer size of
the extension ID is 0, because the  buffer size
information for extension stream ID is  recorded
unconditionally. In contrast, in FIG. 7, the extension
buffer size  15 information indicating that the buffer
size of the  extension ID is 0 can be recorded by
setting the buffer  size information to P-STD buffer
bound scale =1  P-STD buffer bound =0 20 (Modification
2) Another modification of the first embodiment will
be described referring to FIG. 8. In FIG. 7, whether
the following 8 bits are OxFD is added to a condition
expression of a while-statement for determining
whether 25 the recording extension buffer size
information is to  be recorded. As a result, recording
of the extension  



stream ID and extension buffer size information can be
18  repeated multiple times. In FIG. 3, since the
upper  while-loop is processed for each extension
stream ID, a  set of stream-id, '11', P-STD buffer
bound scale and  P-STD_buffer_size_bound are recorded
by the number of 5 extension stream IDs. In contrast,
with the  modification of FIG. 8, the record of the
set has only  to be done once. For a further
variation, P-STD buffer size scale==0 added in the
modification of  10 FIG. 7 may be added to the
condition expression of the  while-statement of the
inner loop of FIG. 8. (Second embodiment) A method for
recording extension buffer size  information (buffer
size information for the extension  15 stream ID) is
described in conjunction with FIG. 9 hereinafter. The
entire configuration of the program  stream is shown
in FIG. 1. A difference between the second embodiment
and the  first embodiment is a point of defining flag
20 information (extension-buffer-size-signaling-flag)
of  1 bit for indicating the record of the extension
buffer  size information, and a point of determining
existence  of the field of the extension ID when the
basic stream  ID (stream id) is in the while-statement
and 25 extension-buffer-size-signaling-flag is 0. In
this  case, it is assumed that the buffer size
calculated by  



P-STD buffer bound scale and P-STD buffer bound which
19  appeared in front of the field of the extension
stream  ID is a buffer size for the extension stream
ID. In the data generated according to the existing
MPEG-2 Systems standard, the bit corresponding to the
5 extension-buffer-size-signaling-flag is reserved,
and becomes 1. Therefore, an extension stream ID field
does not appear in the equipment developed newly, but
an error does not occur at the time of playback.
(Modification 1) 10 FIG. 10 shows a modification of
the second  embodiment. A difference from FIG. 9 is a
point of  transmitting second extension information
including  stream-id-extension as shown in a dashed
frame, and  then sending first extension information
including 15 P-STD buffer bound scale and P-STD buffer
bound as  shown in a dashed frame. (Modification 2)
FIG. 11 shows another modification of the second
embodiment. Similarly to FIG. 10, a difference from
20 FIG. 9 is a point of transmitting second extension
information including stream-id-extension as shown in
a  dashed frame, and then sending first extension
information including P-STD buffer bound scale and
P-STD buffer bound as shown in a dashed frame. 25 In
the case of sending stream-id-extension before
sending P-STD buffer bound scale and  



P-STD_buffer_bound, the order of FD, '11', reserved
and 20  stream-id-extension in the dashed frame may
differ as  shown in FIGS. 10 and 11. (Data output
multiplexer) There will now be described a data
multiplexer to  5 realize the data multiplexing method
according to the  first or second embodiment referring
to FIG. 12. The video elementary stream (ES) 1102
according to  the MPEG standard, audio ES 1103
according to the MPEG  standard, meta data ES 1104 and
non-MPEG video ES1105 10 aside from MPEG such as SMPTE
VC-1 are input in a data  multiplexer 1101. The data
multiplexer 1101  multiplexes the video ES 1102, audio
system ES 1103,  metadata ES 1104 and non-MPEG video
ES 1105 in a  program stream form based on a suitable
multiplexing 15 algorithm to output a program stream
1110. A pack generation controller 1109 controls the
whole of the data output multiplexer 1101, and at
first  starts a pack header generator 1106 to generate
a pack  header, and then starts a PES header generator
1107 to 20 generate a PES header. The pack generation
controller  1109 starts a pack generator 1108 to
output a pack  header and a PES header as a program
stream 1110, and  then cuts out an appropriate number
of bytes from a  video ES 1102, audio system ES 1103,
meta data ES 1104 25 or non-MPEG video ES 1105, and
outputs it as the  program stream 1110. The pack
generation controller  



1109 multiplexes respective elements such that the 21
program stream has a structure shown in FIG. 1 by
repeating this operation. (Pack header generator) As
shown in FIG. 13, the pack header generator  5 1106
comprises a pack header body generator 1201, a  system
header generator 1202, a pack header generation
controller 1208 and a pack header generation switch
1207. The system header generator 1202 includes a
system header body generator 1203, a basic buffer size
10 information generator 1204 and an extension buffer
size  information generator 1205, further. The pack
header  generation controller 1208 starts an operation
by  receiving a start signal from the pack generation
controller 1109, and outputs a termination signal and
a 15 classification of the elementary stream which the
pack  generator should process subsequently to the
pack  generation controller 1109 when generation of
the pack  header completes. The system header body
generator 1203 generates  20 information from
immediately after of system header()  in FIG. 3 to
reserved bits. The basic buffer size  information
generator 1204 generates information  surrounded by a
solid line frame in FIG. 3. The  extension buffer size
information generator 1205 25 generates information
surrounded by a dashed line frame  in FIG. 3. 



When a system header is contained in the pack, at 22
first the pack header generation controller 1208
controls the pack header generation switch 1207 so
that  the pack header generation switch 1207 selects
the  output of the pack header body generator 1201 by
a 5 selection signal 1206. Next, the pack header
generation controller 1208 controls the pack header
generation switch 1207 so that the pack header
generation switch 1207 selects the output of the
system  header body generator 1203 by a selection
signal 1206. 10 Subsequently, the pack header
generation  controller 1208 controls the pack header
generation  switch 1207 so that the pack header
generation switch  1207 selects the output of the
basic buffer size  information generator 1204 by the
selection signal 15 1206. When the value of the basic
ID is OxFD, the pack  header generation controller
1208 controls the basic  buffer size information
generator 1204 so that basic  buffer size information
(P-STD buffer size bound)  becomes 0, and then
controls the pack header generation 20 switch 1207 so
that the pack header generation switch  1207 selects
the output of the extension buffer size  information
generator 1205 by the selection signal  1206.
Thereafter, the necessary number of basic IDs and  25
basic buffer size information corresponding to the
extension IDs and extension buffer size information
are  



generated. When all information to be multiplexed are
23  generated in the pack, the pack header generation
controller 1208 stops an operation of each generator
and waits for start of the next pack. In addition, in
the case where the system header  5 generator 1202
operates according to the example shown  in FIG. 7,
when the value of basic ID is OxFD, the pack  header
generation controller 1208 controls the basic  buffer
size information generator 1204 for the purpose  of
setting the basic buffer size information 10
(P-STD-buffer-size-scale and P-STD-buffer-size-bound)
to 0. Further, when the system header generator 1202
operates according to.an example shown in FIG. 8, the
pack header generation controller 1208 controls the 15
pack header generation switch 1207 so that buffer
sizes  for a plurality of extension IDs are
continuously  generated as shown in FIG. 8. (Data
multiplexing procedure) An operation procedure of the
data output 20 multiplexer of FIG. 13 will be
described referring to  FIG. 14. The flowchart of FIG.
14 shows a procedure  for generating a program stream
of a data format shown  in FIG. 3 as an example of
generating a pack by  recording in a system header
each pack size information 25 of a buffer size (1808
kB) for a basic ID (OxEO), a  buffer size (1808 kB)
for extension ID (OxFD) that the  



extension stream ID is 0x55 and a buffer size (8192B)
24  for a basic ID (0xC0). When generation of the pack
is started, at first  the pack header body is
generated in step S1501. When  a system header is
recorded in the pack, a system 5 header body is
generated in step S1502. Subsequently,  the basic
buffer size information indicating a (OxEO)  buffer
size (1808 kB) for the basic ID is recorded in  step
S1503 as follows. stream id = OxEO 10 P-STD buffer
bound scale = 1  P-STD buffer size bound = 1808
(1808*1 kB =1808 kB) Because buffer size information
to be recorded  first is one for the basic ID, it is
determined not to  15 record the extension buffer size
in step S1504, and it is determined in step S1506
whether a record of the  buffer size information is
continued. As a result,  because the record of the
buffer size information comes  to be continued, the
process returns to step S1503. 20 The anterior half
operation of extension buffer size  information
generation of the buffer size (1808 kB) for  extension
ID (OxFD) of 0x55 is done as follows. stream id = OxFD
P-STD buffer bound scale = 0  25 P-STD buffer size
bound = 0 (stream-id == OxFD &&
P-STD_buffer_size_bound = 0)  



It is determined whether the record of the 25
extension buffer size information is done in step
51504, and the record of the extension buffer size
information does in step S1505 as follows. 'OxFD' =
OxFD  5 '11' = 0x3  Reserved = Ox7F
stream-id-extension = 0x55  'OxFD' = OxFD '11' = 0x3
10 P-STD buffer bound scale extension = 1  P-STD
buffer size bound extension = 1808  (1808*1 kB = 1808
kB) It is determined in step S1506 whether the record
of buffer size information is continued. In this case,
15 because the record of buffer size information is
continued, the process returns to step S1503, and
generation of (OxCO) buffer size (8192B) for basic ID
is done as follows. stream id = OxCO 20 P-STD buffer
bound scale = 0  P-STD_buffer_size_bound = 64(64*128B
= 8192 B)  Subsequently, it is determined in step
S1506 whether the record of buffer size information is
continued. As a result, because it is determined that
25 the record of all buffer size information was
finished,  a PES header is generated in step S1507. 



PES payload generation is done in step S1508 and 26
generation of one pack is finished. The process
returns to the beginning of the process. (Data
demultiplexer) There will now be described a data
demultiplexer  5 to demultiplex each data from the
program stream  generated by the data multiplexing
method described in  the first or second embodiment
referring to FIG. 15.  The data demultiplexing
operation corresponding to the  program stream
provided by the method shown in FIG. 3 10 is described
here. However, the data demultiplexer of  FIG. 15 can
be applied to the program stream generated  by the
methods provided by FIGS. 7, 8, 9, 10 and 11. The
program stream 1302 is input to the data
demultiplexer 1301, and video ES 1309 conformed to the
15 MPEG standard, audio system ES 1310 conformed to
the MPEG standard, meta data ES 1310 and non-MPEG
video ES  1312 aside from MPEG, that are multiplexed
in the  program stream 1302, are demultiplexed and
output. The  pack interpretation controller 1303
controls the whole 20 in the data demultiplexer 1301.
The pack interpretation controller 1303 confirms
contents of the program stream 1302. When the pack
interpretation controller 1303 determines that a pack
header is input, it controls the switch 1307 to input
25 the program stream 1302 to the pack header
interpreter  1304 and starts the pack header
interpreter 1304. The  



pack header interpreter 1304 interprets the program 27
stream 1302 according to the structure of the pack
header and sends a termination signal to the pack
interpretation controller 1303 at the time of
interpretation termination. 5 Successively, the pack
interpretation controller  1303 confirms contents of
program stream 1302. When  the pack interpretation
controller 1303 determines that  a PES header is
input, it controls the switch 1307 to  input the
program stream 1302 to the PES header 10 interpreter
1305, and starts the PES header interpreter  1305. The
PES header interpreter 1305 interprets the  PES header
according to the structure of the PES  header, and
sends a termination signal and stream ID  information
contained in the PES header and the number 15 of-bytes
information of the following PES payload to  the pack
interpretation controller 1303 at the time of
interpretation termination. Subsequently, the pack
interpretation controller  1303 controls the switch
1307 to input the program 20 stream 1302 to the PES
payload extractor 1306, controls  an output selecting
switch 1309 to select an  appropriate output ahead
according to the stream ID  information, and starts
the PES payload extractor 1306  to process a number of
bytes of the PES payload. When 25 processing a number
of bytes of the PES payload, the  PES payload extract
unit 1306 sends a termination  



signal to the pack interpretation controller 1303. 28
(Pack header interpreter) As shown in FIG. 16, a
program stream 1402 of an  input and a start signal
1410 of the pack header  interpreter 1304 are input to
the pack header 5 interpreter 1304, and after
termination of pack header  interpretation, a
termination signal 1411 is output.  When the start
signal 1410 is input to the pack header interpretation
controller 1408, the pack header  interpretation
controller 1408 controls the switch 1409  10 to input
the program stream 1402 to the pack header body
interpreter 1403, and starts the pack header body
interpreter 1403. The pack header body interpreter
1403 interprets the pack header according to the
structure of the pack header body, and sends a 15
termination signal to the pack header interpretation
controller 1408 at the time of interpretation
termination. Subsequently, the pack header
interpretation  controller 1408 confirms contents of
the program stream  20 1402. When determining that a
system header is not input, the pack header
interpretation controller 1408  outputs a termination
signal 1411. When the pack  header interpretation
controller 1408 determines that  the system header is
input, it controls the switch 1409 25 to input the
program stream 1402 to the system header  body
interpreter 1404 and starts the system header body  



interpreter 1404. The system header body interpreter
29  1404 interprets the system header according to the
structure of the system header body and sends a
termination signal to the pack header interpretation
controller 1408 at the time of interpretation 5
termination. Subsequently, the pack header
interpretation  controller 1408 confirms contents of
the program stream  1402. When determining that basic
buffer size  information is not input, the pack header
10 interpretation controller 1408 outputs a
termination  signal 1411. When determining that the
basic buffer  size information is input, the pack
header  interpretation controller 1408 controls the
switch 1409  to input the program stream 1402 to the
basic buffer 15 size information interpreter 1405, and
starts the basic  buffer size information interpreter
1405. The basic  buffer size information interpreter
1405 interprets the  basic buffer size information
according to the  structure of the basic buffer size
information 20 surrounded by a solid line frame of
FIG. 3, and sends a  termination signal and
discrimination information  indicating whether an
extension ID follows to the pack  header
interpretation controller 1408 at the time of
interpretation termination. In the example of FIG. 3,
25 when stream id is OxFD and P-STD buffer size bound
is  0, the discrimination information indicating that
the  



extension ID follows is sent. 30  When the extension
ID does not follow, the pack header interpretation
controller 1408 confirms contents  of the program
stream 1402. When determining that the  basic buffer
size information is not input, the pack 5 header
interpretation controller 1408 outputs a  termination
signal 1411. When determining that the  basic buffer
size information is input, the pack header
interpretation controller 1408 controls the switch
1409  to input the program stream 1402 to the basic
buffer 10 size information interpreter 1405, and
starts the basic  buffer size information interpreter
1405. The above  operation is repeated subsequently.
When the extension ID follows, the pack header
interpretation controller 1408 controls the switch
1409  15 to input the program stream 1402 to the
extension buffer size information interpreter 1406,
and starts  the extension buffer size information
interpreter 1406.  The extension buffer size
information interpreter 1406  interprets the extension
buffer size information 20 according to the structure
of the extension buffer size  information surrounded
by a dashed line frame of FIG. 3, and sends a
termination signal to the pack  header interpretation
controller 1408 at the time of  interpretation
termination. The buffer size calculated 25 by P-STD
buffer bound scale extension and P-STD buffer size
bound extension whitch were obtained  



here becomes a buffer size for the extension stream ID
31  (stream-id-extension). Subsequently, the pack
header interpretation  controller 1408 confirms
contents of the program stream  1402, and determines
whether the basic buffer size 5 information is input.
The following process is similar  to the above. (Data
demultiplexing procedure) An operation procedure of
the data demultiplexer  of FIG. 16 is described
referring to FIG. 17. The data  10 demultiplexing
operation is explained according to a flowchart of
FIG. 17 with an example where a data  stream of a
region recording buffer size information in  a system
header of a program stream of a data format  shown in
FIG. 3 is EO E7 10 FD CO 00 FD FF D5 FD E7 10 15 CO CO
40 in hexadecimal form. When interpretation of a pack
is started, at first  the pack header body is
interpreted in step 51601. When a system header is
recorded in the pack, the  system header body is
interpreted in step 51602 as  20 follows. stream id =
OxEO P-STD buffer bound scale =1 P-STD buffer size
bound = 1808(1808*1 kB =  1808 kB) 25 Interpretation
of EO E7 10 is finished here.  In this way because
stream id is not OxFD and  



P-STD buffer size bound is not 0, "buffer size for 32
stream-id of OxEO is interpreted as 1808 kB". It is
determined in step S1604 that extension  buffer size
information is not recorded. It is  determined in step
S1606 whether the buffer size 5 information is
ongoingly recorded. In step S1606, it  is determined
whether the top bit of the next data  (OxFD) is 1. In
this case, because the top bit of OxFD  is 1, the
process returns to step S1603, and  interpretation of
the next buffer size information is  10 done as
follows. stream id = OxFD P-STD buffer bound scale = 0
P-STD buffer size bound = 0 Interpretation of FD CO 00
is finished here.  15 In step S1604, stream id = OxFD
&& P-STD buffer size bound=O  Therefore, it is
determined that extension buffer  size information is
recorded, and step S1605 is  executed. 20 In step
S1605,  'OxFD' = OxFD  '11'= 0x3 Reserved = Ox7F
stream-id-extension = Ox55  25 'OxFD' = OxFD '11'= Ox3



P-STD buffer bound scale extension =1 33  P-STD buffer
size bound extension =1808  (1808*1 kB =1808 kB) are
interpreted. Interpretation of FD FF D5 FD E7  10 is
finished here. As a result, it is interpreted 5 that
"the buffer size for the extension stream ID of  0x55
is 1808 kB". In step S1606, it is determined whether
the top  bit of the next data (OxCO) is 1. In this
case,  because it is 1, the process returns to step
S1603, and 10 interpretation of the next buffer size
information is  done as follows. stream id = OxCO
P-STD buffer bound scale = 0  P-STD_buffer_size_bound
=64(64BX128 =8192 B) are  15 interpreted.
Interpretation of CO CO 40 is finished here.  Because
stream id is not OxFD and  P-STD_buffer_size_bound is
not 0, it is interpreted  that "the buffer size for
the extension stream ID of  20 Ox55 is 8192B". It is
determined in step S1604 that the extension  buffer
size information is not recorded. It is  determined in
step 51606 whether the buffer size  information is
ongoingly recorded. Because the buffer 25 size
information is not recorded from then on, PES  header
interpretation of step S1607 and PES payload  



extraction of step S1608 are performed, and the
process 34  advances to a process for the next pack.
The output at  the time of PES payload extraction
indicates a buffer  size corresponding to the stream
ID or extension stream  ID which is provided in step
S1607. 5 (Third embodiment) Yet another embodiment of
the pack header  generator of the data output
multiplexer of the present  invention will be
described referring to FIG. 18. FIG. 18 shows a pseudo
C code that shows the operations  10 of the basic
buffer size information generator 1204 and  extension
buffer size information generator 1205 in the  system
header generator 1202 of the pack header generator
shown in FIG. 13. In the case where extension buffer
size 15 information for an elementary stream expressed
in a set  of an extension ID and an extension stream
ID is  generated, in FIG. 18, OxB7 (hexadecimal
number) which  is not a basic stream ID or an
extension ID is selected  as stream-id, and a data
stream of 48 bits including 20 OxB7 is generated. The
data stream of 48 bits is  composed of two data
streams of 24 bits, and as is  shown in the true case
of the if-statement of FIG.18,  the detail thereof is
(A) a total of 24 bits including OxB7 (8 bits,  25
hexadecimal number) as the first field, 110000000b(9
bits, a binary number) as the second  



field, and stream-id-extension of 8 bits indicating
the 35  extension stream ID as the third field, and
successively (B) a total of 24 bits including OxB6 (8
bits,  hexadecimal number) as the first field, llb (2
bits, a  5 binary number) as the second field, P-STD
buffer bound scale extension of 1 bit as the  third
field indicating buffer bound scale information
necessary for reproduction of an elementary stream
having the extension stream ID of stream-id-extension,
10 and P-STD buffer size bound extension of 13 bits as
the  fourth field indicating buffer size bound
information  necessary for reproduction of an
elementary stream  having the extension stream ID of
stream-id-extension.  The first 8 bits shown by (A)
correspond to a stream id 15 on the if-statement of
FIG. 18. On one hand, when basic buffer size
information  for the elementary stream expressed in
the basic stream  ID is generated,a value of the basic
stream ID is  generated as stream id. As is shown in
the false 20 (else) case of the if-statement of FIG.
18, basic  buffer size information is generated by a
24 bits  structure of stream-id (8 bit), llb (2 bits,
a binary  number), P-STD_buffer_bound_scale (1 bit),
and  P-STD_buffer_size_bound (13 bits) similarly to
the 25 conventional method. In the case that all
extension buffer sizes are  



identical, in FIG. 18, stream id = OxFD (hexadecimal
36  number) is assumed, and basic buffer size
information  indicated by P-STD buffer bound scale and
P-STD_buffer_size_bound which are shown in false
(else)  case of the if-statement of FIG. 18 is
generated. When 5 the basic buffer size information
expressed by  stream-id = OxFD is acquired on the
demultiplexing  side, the information is regarded as
size information  of all extension buffers. As a
result, when the sizes  of all extension buffers are
an identical value, the 10 extension buffer size
information can be represented by  merely one set of
24-bit structures (i.e., 24 bits).  The extension
buffer size information is  calculated as if
(P-STD-buffer-bound-scale-extension '0') {  15 (P-STD
buffer size for stream-id-extension)  =128* P-STD
buffer size bound extension  (byte) }  else { 20
(P-STD buffer size for stream-id-extension)  =1024*
P-STD buffer size bound extension  (byte) ) In other
words, the extension buffer size  information is
calculated as 25 (a)
128*P-STD_buffer_size_bound_extension bytes  when a
value of P-STD buffer bound scale extension is  



0, 37  (b) 1024*P-STD-buffer_size_bound_extension
bytes when a value of P-STD buffer bound scale
extension is  not 0. Further, the basic buffer size
information is  5 calculated as if
(P-STD-buffer-bound-scale == '0') {  (P-STD buffer
size for stream id)  =128*P-STD_buffer_size_ bound
(bytes) }  10 else{ (P-STD buffer size for stream id)
=1024*P-STD_buffer_size_ bound (bytes)}  In other
words, the basic buffer size information is
calculated as 15 (a) 128*P-STD_buffer_size_ bound
bytes when a  value of P-STD buffer bound scale is 0,
(b) 1024*P-STD_buffer_size_bound bytes when a  value
of P-STD buffer bound scale is not 0. (Data
demultiplexer) 20 A data demultiplexer of
demultiplexing each data  from the program stream
generated by the data  multiplexing method described
in the third embodiment  will be described referring
to FIG. 15. The data  demultiplexing operation
corresponding to the program 25 stream provided by the
method shown in FIG. 18 is  described. 



A program stream 1302 is input to a data 38
demultiplexer 1301. A video ES 1309 conformed to the
MPEG standard, an audio ES 1310 conformed to the MPEG
standard, metadata ES 1310 and a non-MPEG video ES1312
aside from MPEG, which are multiplexed in the program
5 stream 1302 are demultiplexed and output. In the
data  demultiplexer 1301, a pack interpretation
controller  1303 controls the whole of the data
demultiplexer. The pack interpretation controller 1303
confirms  contents of the program stream 1302. When
determining  10 that a pack header is input, the pack
interpretation controller 1303 controls a switch 1307
to input the  program stream 1302 to a pack header
interpreter 1304  and starts the pack header
interpreter 1304. The pack  header interpreter 1304
interprets the program stream 15 1302 according to the
structure of the pack header and  sends a termination
signal to the pack interpretation  controller 1303 at
the time of interpretation  termination. Successively,
the pack interpretation controller  20 1303 confirms
the contents of the program stream 1302.  When
determining that a PES header is input, the pack
interpretation controller 1303 controls the switch
1307  to input the program stream 1302 to the PES
header  interpreter 1305 and starts the PES header
interpreter 25 1305. The PES header interpreter 1305
interprets the  PES header according to the structure
of the PES  



header, and sends a termination signal, stream ID 39
information contained in the PES header and the
number- of-bytes information of the following PES
payload to  the pack interpretation controller 1303 at
the time of  interpretation termination. 5
Successively, the pack interpretation controller  1303
controls the switch 1307 so that the program  stream
1302 is input to a PES payload extractor 1306,
controls an output selecting switch 1309 so as to be
an  appropriate output destination according to the
stream 10 ID information, and starts the PES payload
extractor  1306 so as to process a number of bytes of
a PES  payload. When the PES payload extractor 1306
processes  a number of bytes of the PES payload, it
sends a  termination signal to the pack interpretation
15 controller 1303. (Pack header interpreter) As shown
in FIG. 16, the pack header interpreter  1304 receives
the input program stream 1402 and the  start signal
1410 for the pack header interpreter 1304, 20 and
outputs a termination signal 1411 after termination
of pack header interpretation. When the start signal
1410 is input to the pack  header interpretation
controller 1408, the pack header  interpretation
controller 1408 controls the switch 1409 25 so that
the program stream 1402 is input to the pack  header
body interpreter 1403 and starts the pack header  



body interpreter 1403. The pack header body 40
interpreter 1403 interprets the pack header according
to the structure of the pack header body and sends a
termination signal to the pack header interpretation
controller 1408 at the time of interpretation 5
termination. Successively, the pack header
interpretation  controller 1408 confirms the contents
of the program  stream 1402. When determining that the
system header  is not input, the pack header
interpretation controller 10 1408 outputs a
termination signal 1411. When  determining that a
system header is input, the pack  header
interpretation controller 1408 controls the  switch
1409 so that the program stream 1402 is input to the
system header body interpreter 1404, and starts the
15 system header body interpreter 1404. The system
header  body interpreter 1404 interprets the system
header according to the structure of the system header
body,  and sends a termination signal to the pack
header  interpretation controller 1408 at the time of
20 interpretation termination. Successively, the pack
header interpretation  controller 1408 confirms the
contents of the program  stream 1402. When determining
that basic buffer size  information or extension
buffer size information is not 25 input, the pack
header interpretation controller 1408  outputs the
termination signal 1411. The pack header  



interpretation controller 1408 confirms the contents
of 41  the program stream 1402. When determining that
the  basic buffer size information or the extension
buffer  size information is input, the pack header
interpretation controller 1408 determines whether the
5 basic buffer size information is input or the
extension  buffer size information is input. When the
basic buffer size information is input,  the pack
header interpretation controller 1408 controls  the
switch 1409 so that the program stream 1402 is 10
input to the basic buffer size information interpreter
1405 and starts the basic buffer size information
interpreter. The basic buffer size information
interpreter 1405 interprets the basic buffer size
information according to stream id (8 bits) of FIG. 18
15 and the structure of the contents (16 bits in
total) of  the else-statement, and sends a termination
signal to  the pack header interpretation controller
1408 at the  time of interpretation termination. When
the extension buffer size information is  20 input,
the pack header interpretation controller 1408
controls the switch 1409 so that the program stream
1402 is input to the extension buffer size information
interpreter 1406 and starts the extension buffer size
information interpreter 1406. The extension buffer 25
size information interpreter 1406 interprets the
extension buffer size information according to 



stream id (8 bits) of FIG. 18 and the structure of the
42  contents (40 bits in total) of the if-statement
and  sends a termination signal to the pack header
interpretation controller 1408 at the time of
interpretation termination. In an example of the 5
structure shown in FIG. 18, the buffer size for  the
extension stream ID indicated by  stream-id-extension
becomes a size calculated by  P-STD buffer bound scale
extension and 2- STD buffer size bound extension. 10
Subsequently, the pack header interpretation
controller 1408 determines whether another basic
buffer  size information or extension buffer size
information  is input. When the basic buffer size
information or  the extension buffer size information
is continuously 15 input, interpretation of the basic
buffer size  information or extension buffer size
information is  continued. When another basic buffer
size information  or extension buffer size information
is not input, the  termination signal 1411 is output,
and the back header 20 interpreter 1304 stops its
operation. A method for multiplexing the data
generated  according to FIG. 18 with the data
demultiplexer of  FIG. 15 will be described referring
to a flowchart of  FIG. 19 hereinafter. The data
demultiplxeing operation 25 is explained with an
example where a data stream of a  region recording
buffer size information of a system  



header of a program stream of a data format shown in
43  FIG. 18 is EO E7 10 B7 CO 55 B6 CB A5 00 in
hexadecimal  form. When interpretation of a pack is
started, at first  the pack header body is interpreted
in step S1901. 5 When the system header based on the
pack is not  recorded, step S1902 is finished
instantly, and PES  header interpretation step S1907
is executed to perform  PES interpretation. When the
system header is  recorded, the system header body is
interpreted in step 10 S1902, and then the process
advances to step S1906 to  interpret and confirm the
buffer size information. As described above, in this
example, since a data  stream concerning the buffer
size information is EO E7  10 B7 CO 55 B6 CB A5 00,
and the first one bit is "1", 15 existence of the
buffer size information is determined  in step S1906,
and the process advances to step S1904  to confirm
which buffer the buffer size information  refers to.
It is determined in step S1904 that the  basic buffer
size information is recorded since the 20 first 8 bits
are E0, and interpretation of the basic  buffer size
information of step S1903 is carried out.  In step
S1903, the basic buffer size information for  the
basic stream ID of EO is interpreted. Because the
following data stream of 16 bits is E7 10, it is 25
interpreted by FIG. 18 as follows.  stream id = OxEO 



P-STD buffer bount scale = 1 44
P-STD_buffer_size_bound =1808 (a decimal number)  In
other words, the interpretation that the basic buffer
size is 1808 kB is done. Next, the process  returns to
step S1906. At this time, because a data  5 stream
concerning the buffer size information in the system
header is B7 CO 55 B6 CB AS 00, and the first  1 bit
is "1", it is determined in step S1906 that the
buffer size information exists. The process advances
to step S1904 to confirm the kind of buffer size. It
10 is determined in step S1904 that the extension
buffer  size information is recorded since the first 8
bits are  B7. Thus, interpretation of extension buffer
size  information of step S1905 is carried out. In
step  S1905, 16 bits (C055) following B7 are read out,
and 15 interpretation that the extension stream ID
(stream-id-extension) is 0x55 is done. Next, OxB6 of
8 bits is read, and because the following 16 bits are
CBA5, it is interpreted by FIG. 18 as follows.
stream-id-extension = 0x55 20 P-STD buffer bount scale
extension = 0  P-STD buffer size bound extension =
2981 (a  decimal number). In other words,
interpretation that the extension  buffer size is
381,568 Bytes (=2981*128) is done. 25 Next, the
process returns to step S1906. At this time,  a data
stream concerning the buffer size information in  



the system header is 00, and the first 1 bit is '0',
45  and therefore, it is determined in step S1906 that
there is no buffer size information, and PES header
interpretation of step S1907 and PES payload
extraction  of step S1908 are executed. 5 The data
demultiplxeing operation relating to  another
embodiment is explained with an example where a  data
stream of a region recording buffer size  information
of a system header of a program stream of a  data
format shown in FIG. 18 is EO E7 10 FD CO 55 B6 CB 10
AS 00 in hexadecimal form. Because the first 3 bytes
are EO E7 10, as  described in the above embodiment,
they are interpreted  as stream id = OxEO 15 P-STD
buffer bount scale =1  P-STD_buffer_size_bound =1808
(decimal number)  The following FD CO 55 B6 CB AS is
interpreted as  stream id = OxFD P-STD buffer bount
scale = 0 20 P-STD_buffer_size_bound =2981 (a decimal
number)  Because stream id is OxFD, the basic buffer
size  information expressed by a set of P-STD buffer
bount scale and P-STD buffer size bound is
interpreted as extension buffer size of all elementary
25 streams converted to PES by use of the extension
stream  ID, and its size is interpreted as 381,568
Bytes 



(=2981*128). 46  In addition, the specific stream id
(OxB7) and specific value (OxB6) are used in the
present  embodiment. However, if these values are
values other  than OxB8 to OxFF prescribed as a value
which is used 5 for MPEG -2 systems standard, there is
no problem even  if which value is used in principle.
The value '00  0000 0' (in binary form) of
if-statement is also  desirable. However, it is not
necessary to be always  this value for a purpose of
the present invention. 10 According to the present
invention, when the basic  buffer size information
paired with the extension ID  takes 0 byte, a pair of
extension stream ID and  extension buffer size
information are recorded while  keeping the same
structure as the present standard. 15 Further, flag
information indicating whether the  extension buffer
size information for the extension  stream ID is
recorded in a region reserved for future  extension is
provided, and a pair of extension stream  ID and
extension buffer size information are recorded 20
while keeping the same structure as the present
standard. According to the present invention, the pair
of  extension stream ID and extension buffer size
information are interpreted with existing equipment 25
according to the existing MPEG-2 Systems standard
without occurring a reproduction error, a program  



stream is properly reproduced, and backward 47
compatibility is assured. On one hand, even when the
program stream generated according to the existing
MPEG-2 Systems standard is input, it is  interpreted
without causing a reproduction error and  5 properly
reproduced, and forward compatibility is  assured. The
data multiplexing and data demultiplexing  based on
each embodiment mentioned above can be  realized even
by hardware, and can be executed by 10 software using
a computer such as a personal computer.  Accordingly,
the present invention can provide a  program for
executing data multiplexing, a program for  executing
data demultiplexing or a computer-readable  storage
medium which stored the program. 15 The present
invention is not limited to the above- described
embodiments as it is, but may be realized by
modifying components without departing from the scope
implementation phase. Various inventions can be
realized by appropriately combining the structural  20
elements disclosed in the embodiments. For instance,
some of the disclosed structural elements may be
deleted. Some structural elements of different
embodiments may be combined appropriately. Industrial
Applicability 25 Data multiplexing/demultiplexing
method and  apparatus are used for multiplexing and
demultiplexing  



encoded data of video data, audio data and meta data
in 48  communication media, accumulation media and
broadcast  media. 49  C L A I M S 1. A data
multiplexing apparatus comprising:  an input unit to
input an elementary stream  representing at least one
data of video data, audio  5 data and metadata, a PES
payload generator to generate a plurality of  PES
payloads by dividing the elementary stream; a PES
packet generator to generate a plurality of  PES
packets corresponding to the plurality of PES 10
payloads, respectively, by adding, to each of the
plurality of PES payloads, a PES header including
either (A) a basic stream ID that is a value of a
given  range which is expressable in 8 bits or (B) a
set of an  extension ID that is a value that is
expressable in 15 8 bits outside the given range and
an extension stream  ID that is a value that is
expressable in 7 bits, to  identify data contained in
the PES payload; a basic buffer size information
generator to  generate buffer size information for a
basic stream ID  20 of 24 bits comprising a first
field of 8 bits indicating the basic stream ID, a
second field of  2 bits following the first field, a
third field of 1 bit following the second field and
indicating buffer  



bound scale information necessary for reproduction of
25 the elementary stream identified by the basic
stream ID, and a fourth fields of 13 bits following
the third  field and indicating buffer size bound
information 50  necessary for reproduction of the
elementary stream; an extension buffer size
information generator to  generate buffer size
information for an extension  stream ID of 48 bits
including (C) information of 5 24 bits comprising of a
first field of 8 bits  indicating a first
identification ID that is a value  capable of
expressing by 8 bits outside the given range  and
different from the extension ID, a second field of  9
bits following the first field and a third field of 10
7 bits following the second field and indicating the
extension stream ID and (D) information of 24 bits
comprising of a first field of 8 bits indicating a
second identification ID that is a value different
from the first identification ID and the extension ID
and  15 capable of expressing by 8 bits outside the
given  range, a second field of 2 bits following the
first  field, a third field of 1 bit following the
second  field and indicating buffer bound scale
information  necessary for reproduction of the
elementary stream 20 identified by a set of the
extension ID and the  extension stream ID, and a
fourth field of 13 bits  following the third field and
indicating buffer size  bound information necessary
for reproduction of the  



elementary stream; 25 a pack generator to generate a
pack by adding a  pack header including a system
header including the  basic buffer size information
for reproducing an 51  elementary stream corresponding
to each of the PES  packets and the extension buffer
size information to a  PES packet sequence of the
plurality of PES packets;  and 5 an output unit to
output the pack as a program  stream. 2. A data
multiplexer according to claim 1,  wherein when a
plurality of elementary streams which is  identified
by the set of extension ID and extension 10 stream ID
and whose extension buffer size information  has an
identical value are multiplexed, or when one
elementary stream identified by the set of extension
ID  and extension stream ID is multiplexed, the basic
buffer size information generator sets a value of the
15 first field of 8 bits indicating the basic stream
ID to  OxFD and generates the extension buffer size
information of 24 bits comprising of a first field, a
second field of 2 bits following the first field, a
third field of 1 bit following the second field and a
20 fourth field of 13 bits following the third field.
3. A data demultiplexer which demultiplexes the
elementary stream from the program stream generated
with the data multiplexer according to claim 1 or 2,  



which comprises: 25 an input to input the program
stream; a pack header interpreter to interpret the
pack  header; 52  a PES header interpreter to
interpret the PES  header; a PES payload extractor to
extract the PES payload  to obtain the elementary
stream; 5 an input selector to select a destination in
which  the program stream is processed; an output
selector to select a destination to  which the
elementary stream is output; and a pack interpretation
controller to control  10 operations of the pack
header interpreter, the PES  header interpreter, the
PES payload extractor, the  input selector and the
output selector, wherein the pack header interpreter
comprises a  pack header input selector to select a
destination in  15 which the pack header is processed,
a pack header body interpreter to interpret the pack
header body, a system  header body interpreter to
interpret the system header  body, a basic buffer size
information interpreter to  interpret the basic buffer
size information, an 20 extension buffer size
information interpreter to  interpret the extension
buffer size information, and a  pack header
interpretation controller to control  operations of
the pack header input selector, the pack  



header body interpreter, the system header body 25
interpreter, the basic buffer size information
interpreter and extension buffer size information
interpreter, and 53  when receiving an instruction of
operation start from the pack generation controller,
the pack header  interpretation controller starts the
pack header body  interpreter, and when interpreting
the system header,  5 it starts any one of the system
header body interpreter, the basic buffer size
information  interpreter and the extension buffer size
information  interpreter or both of them. 4. The data
demultiplexer according to claim 3,  10 wherein when
the first field of 8 bits indicating the  basic stream
ID is OxFD,the basic buffer size  information
interpreter interprets the following basic  buffer
size information indicated by 16 bits as  extension
buffer size information for one or more 15 elementary
streams converted in PES by a set of all  extension
IDs and extension stream ID. 




