
- 1  S04P1499  DESCRIPTION  FILE RECORDING DEVICE,
FILE REPRODUCING DEVICE, FILE EDITING  DEVICE, FILE
RECORDING METHOD, FILE REPRODUCING METHOD, FILE
EDITING METHOD, PROGRAM OF FILE RECORDING METHOD,
PROGRAM OF FILE REPRODUCING METHOD, PROGRAM OF FILE
EDITING METHOD,  RECORDING MEDIUM RECORDING PROGRAM OF
FILE RECORDING METHOD,  RECORDING MEDIUM RECORDING
PROGRAM OF FILE REPRODUCING METHOD, RECORDING MEDIUM
RECORDING PROGRAM OF FILE EDITING  METHOD, AND
RECORDING MEDIUM 10 Technical Field The present
invention relates to a file recording  device, a file
reproducing device, a file editing device, a  file
recording method, a file reproducing method, a file 15
editing method, a program of a file recording method,
a  program of a file reproducing method, a program of
a file  editing method, a recording medium recording a
program of a  file recording method, a recording
medium recording a  program of a file reproducing
method, a recording medium 20 recording a program of a
file editing method, a recording  medium, and can be
applied to a videodisc device for example.  The
present invention sets information necessary for
reproducing a multiplexed stream, and information
necessary  for reproducing a stream making up this
multiplexed stream 25 to one of blocks serving as
management information, and 



- 2  S04P1499  assigns this multiplexed stream to the
track corresponding  to the block serving as this
management information, thereby  recording a program
stream and the like in a QT file or the  like, and
further enabling this to be processed. Background Art
Heretofore, a QuickTime (hereinafter, referred to as
QT) file format has been widely known as a file format
corresponding to multimedia. Here, the QT format is a
file 10 format produced as an enhancement function of
OS (Operating  System) for reproducing animation or
the like without using  special hardware, and is a
multimedia file format of time  base which can
reproduce actual data in various formats such  as
animation, audio, still images, characters, and MIDI
and 15 the like synchronously on one time axis. With a
QT file, actual data such as these animation,  still
images, and audio and the like is put together into a
block, and management information for managing this
actual  data is put together into a block separately
from this 20 actual data block. Hereinafter, such a
block is referred to  as an atom. Also, each of the
atoms made up of such actual  data and management
information is further divided into  blocks using a
hierarchical structure, and as for actual  data, each
actual data is stored as media data and as an 25
individual track, and with a QT file, the track of
actual - 3  



SO4P1499  data serving as animation, audio, or
characters is referred  to as a video track, sound
track (audio track), or text  track. On the other
hand, as for an atom serving as management  5
information, the track atom serving as the management
information corresponding to the track of each actual
data  is formed for each actual data using a
hierarchical  structure, and with a QT file, a sample
description atom is  assigned to a track atom serving
as middle-level 10 hierarchical management information
conforming to this  hierarchical structure, and the
type and content of the  corresponding actual data can
be recognized with this sample  description atom. With
the conventional QT file, the track  serving as this
management information has been arranged so 15 as to
be created under the condition that a single type of
actual data is stored, and thus, with a sample
description  atom, only information regarding an
elementary stream  according to single sound and video
has been described. Thus, equipment, which cannot
control all of the tracks  20 regarding a QT file made
up of multiple tracks, has been  arranged so as to
exclude this file from an object to be  reproduced, or
so as to reproduce the actual data assigned  to each
track within a reproducible range based on the track
ID serving as an identifier set to each track. Thus,
in 25 this case, an arrangement has been made wherein
a user - 4  



S04P1499  cannot view and listen to this file at all,
or views and  listens to the reproducing state of the
track selected by  the track ID regardless of the
content of the file. Accordingly, for example, with
Japanese Unexamined Patent  5 Application Publication
No. 2003-179859, a method for  setting priorities to
tracks serving as actual data, and  further
reproducing the actual data within a reproducible
range in accordance with these priorities has been
proposed,  and according to this method, even with
equipment of which 10 reproducing function is
restricted, a file is arranged so as  to be
appropriately reproduced depending on the content of
the file. Now, in recent years, with satellite
broadcasting and  the like, various programs and so
forth have been provided  15 using a program stream
conforming to the MPEG-2 system. Thus, it is conceived
as convenient that even a stream in  which the
elementary streams of video and sound are
multiplexed, such as a program stream conforming to
the  MPEG-2 system, can be recorded using the QT
format, and 20 accordingly, there are expectations
that even a program  stream and the like can be
recorded using a QT file.  However, as described
above, with the QT format, the track serving as
management information is premised on a  single type
of actual data, so the actual data of a format  25 in
which video data and sound data are mixed such as the
- 5  



S04P1499 program stream conforming to the MPEG-2
system cannot be  managed, and thus resulting in a
problem wherein this type  of multiplexed stream
cannot be recorded in the QT format.  Moreover, thus
the track serving as management 5 information is
premised on a single type of actual data, and
accordingly, it is needless to say that even if the
program  stream conforming to the MPEG-2 system is
recorded with the  QT format, the priorities at the
time of reproduction cannot  be set to the multiple
elementary streams making up this 10 program stream.
On the other hand, in some cases, sound  data and the
like using multiple channels are assigned even  to the
program stream conforming to the MPEG-2 system, as
with the case in which multiple sound tracks are
provided in  a QT file. 15 Thus, even if the actual
data in a format in which  video data and sound data
are mixed can be recorded with the  QT format, the
issue solved by the technique of Japanese  Unexamined
Patent Application Publication No. 2003-179859
becomes a problem again. That is to say, in the event
that 20 sound data and the like using multiple
channels are assigned,  it becomes impossible to
appropriately reproduce these  depending on the
content of the file. Accordingly, there are
expectations that with a stream  in which video data
and sound data are multiplexed can be  25 recorded
with a QT file, and even with equipment of which - 6  



S04P1499  the function is limited, the elementary
streams making up  this multiplexed stream can be
appropriately reproduced  depending on the content of
the file. Also, with the program stream conforming to
the MPEG-2  5 system, not only so-called closed GOP
(Group of Pictures)  but also open GOP are applied
thereto in some cases. Here,  closed GOP are in a form
in which P pictures, the reference  frames of B
pictures, and fields are all set within the same  GOP,
and on the other hand, open GOP are in a form in which
10 any of P pictures, the reference frames of B
pictures, and  fields are set within another GOP
immediately before this  GOP. Thus, processing needs
to be changed at the time of  reproduction depending
on whether GOP to be applied is  closed GOP or open
GOP. Now, GOP is the processing units of 15 encoding
processing in which frames are set as units, for
example, in the case of MPEG, the processing units are
set  to 15 frames. On the other hand, even if actual
data in a format in  which video data and sound data
are multiplexed can be 20 recorded with the QT format,
when determining closed GOP and  open GOP at the time
of reproduction, consequently  determination cannot be
made unless the actual data is  reproduced, and also
the description of the sequence header  set in this
actual data is referenced, and thus resulting in 25 a
problem in which the amount of processing at the time
of - 7  



S04P1499 reproduction extremely increases.
Accordingly, there are expectations for the stream to
be in a form in which video data and sound data are
mixed is  arranged so as to be recorded using a QT
file, and also even 5 in the event of closed GOP and
open GOP being mixed, the  amount of the processing
can be prevented effectively from  increasing.
Disclosure of Invention 10 The present invention has
been made in light of the  above points, and is for
proposing a file recording device,  a file reproducing
device, a file editing device, a file  recording
method, a file reproducing method, a file editing
method, a program of a file recording method, a
program of a 15 file reproducing method, a program of
a file editing method,  a recording medium recording a
program of a file recording  method, a recording
medium recording a program of a file  reproducing
method, a recording medium recording a program  of a
file editing method, and a recording medium, wherein
20 the stream in which video data and sound data are
multiplexed is recorded using a QT file or the like,
and  further can be processed. In order to solve the
above problems, the present  invention is applied to a
file recording device for 25 recording actual data in
a recording medium as a file with a - 8  S04P1499 



predetermined format, wherein a stream in which video
data  serving as a stream and sound data serving as a
stream are  multiplexed is assigned to one piece of
the actual data to  form the actual data block, the
middle-level hierarchical  5 management information
block corresponding to the multiplexed stream is
formed, information necessary for  reproducing the
multiplexed stream, information necessary  for
reproducing the video data serving as the stream, and
information necessary for reproducing the sound data
serving 10 as the stream are set to the low-level
hierarchical block of  the middle-level hierarchical
management information block,  and the multiplexed
stream is recorded in the recording  medium. The
configuration of the present invention is applied  15
to a file recording device for recording actual data
in a  recording medium as a file with a predetermined
format,  wherein a stream in which video data serving
as a stream and  sound data serving as a stream are
multiplexed is assigned  to one piece of the actual
data to form the actual data 20 block, the
middle-level hierarchical management information
block corresponding to the multiplexed stream is
formed,  information necessary for reproducing the
multiplexed stream,  information necessary for
reproducing the video data serving  as the stream, and
information necessary for reproducing the 25 sound
data serving as the stream are set to the low-level -
9  S04P1499 



hierarchical block of the middle-level hierarchical
management information block, and are recorded in the
recording medium, whereby the stream in which the
video data  serving as the stream and the sound data
serving as the 5 stream are multiplexed can be
recorded in a file such as a  QT file in which the
track serving as management information  is premised
on a single type of actual data, and this stream  can
be set to be distinguishable. Thus, the program stream
or the like in which video data and sound data are
mixed can  10 be recorded using a QT file. Also, the
present invention is applied to a file  reproducing
device for reproducing and outputting a file  recorded
in a predetermined recording medium, wherein with  the
file, a stream in which video data serving as a stream
15 and sound data serving as a stream are multiplexed
is  assigned to one piece of the actual data to form
the actual  data block, the middle-level hierarchical
management  information block corresponding to the
multiplexed stream is  formed, informationnecessary
for reproducing the 20 multiplexed stream, information
necessary for reproducing  the video data serving as
the stream, and information  necessary for reproducing
the sound data serving as the stream are set to the
low-level hierarchical block of the  middle-level
hierarchical management information block; and 25
wherein the file reproducing device processes the data
of - 10  S04P1499  



the file to be reproduced from the recording medium
based on  the information necessary for reproduction
set to the low- level hierarchical block to reproduce
the video data serving  as the stream and the sound
data serving as the stream. 5 Also, the present
invention is applied to a file  editing device for
editing a file with a predetermined  format, wherein
with the file, a stream in which video data  serving
as a stream and sound data serving as a stream are
multiplexed is assigned to one piece of the actual
data to 10 form the actual data block, the
middle-level hierarchical  management information
block corresponding to the  multiplexed stream is
formed, information necessary for  reproducing the
multiplexed stream, information necessary  for
reproducing the video data serving as the stream, and
15 information necessary for reproducing the sound
data serving  as the stream are set to the low-level
hierarchical block of  the middle-level hierarchical
management information block;  and wherein the file
editing device processes the file based  on the
information necessary for reproduction set to the 20
low-level hierarchical block. According to these
configurations of the present  invention, the stream
in a form in which video data and  sound data are thus
mixed can be recorded using a QT file or  the like,
and this file can be reproduced and subjected to  25
editing processing. - 11  SO4P1499 



Also, the present invention is applied to a file
recording method for recording actual data in a
recording  medium as a file with a predetermined
format, wherein with  the file recording method, a
stream in which video data 5 serving as a stream and
sound data serving as a stream are  multiplexed is
assigned to one piece of the actual data to  form the
actual data block, the middle-level hierarchical
management information block corresponding to the
multiplexed stream is formed, information necessary
for  10 reproducing the multiplexed stream,
information necessary  for reproducing the video data
serving as the stream, and  information necessary for
reproducing the sound data serving  as the stream are
set to the low-level hierarchical block of  the
middle-level hierarchical management information
block, 15 and the multiplexed stream is recorded in
the recording  medium. Also, the present invention is
applied to a file  reproducing method for reproducing
and outputting a file  recorded in a predetermined
recording medium, wherein with 20 the file, a stream
in which video data serving as a stream  and sound
data serving as a stream are multiplexed is  assigned
to one piece of the actual data to form the actual
data block, the middle-level hierarchical management
information block corresponding to the multiplexed
stream is 25 formed, information necessary for
reproducing the - 12  S04P1499 



multiplexed stream, information necessary for
reproducing  the video data serving as the stream, and
information  necessary for reproducing the sound data
serving as the  stream are set to the low-level
hierarchical block of the 5 middle-level hierarchical
management information block; and  wherein the file
reproducing method processes the data of  the file to
be reproduced from the recording medium based on  the
information necessary for reproduction set to the low-
level hierarchical block to reproduce the video data
serving 10 as the stream and the sound data serving as
the stream.  Also, the present invention is applied to
a file  editing method for editing a file with a
predetermined  format, wherein with the file, a stream
in which video data serving as a stream and sound data
serving as a stream are  15 multiplexed is assigned to
one piece of the actual data to  form the actual data
block, the middle-level hierarchical  management
information block corresponding to the multiplexed
stream is formed, information necessary for
reproducing the multiplexed stream, information
necessary  20 for reproducing the video data serving
as the stream, and information necessary for
reproducing the sound data serving  as the stream are
set to the low-level hierarchical block of  the
middle-level hierarchical management information
block;  and wherein the file editing method processes
the file based 25 on the information necessary for
reproduction set to the - 13  S04P1499 



low-level hierarchical block. According to this
configurations of the present  invention, the file
recording method, file reproducing  method, and file
editing method can be provided wherein the 5 program
stream or the like can be recorded using a QT file,
and further can be processed. Also, the present
invention is applied to a program  regarding a file
recording method for recording actual data  in a
recording medium as a file with a predetermined
format,  10 wherein the program regarding a file
recording method comprises: a step for assigning a
stream in which video data  serving as a stream and
sound data serving as a stream are  multiplexed to one
piece of the actual data to form the  actual data
block; and a step for forming the middle-level 15
hierarchical management information block
corresponding to  the multiplexed stream, and also
setting information  necessary for reproducing the
multiplexed stream,  information necessary for
reproducing the video data serving  as the stream, and
information necessary for reproducing the 20 sound
data serving as the stream to the low-level
hierarchical block of the middle-level hierarchical
management information block. Also, the present
invention is applied to a program  regarding a file
reproducing method for reproducing and  25, outputting
a file recorded in a predetermined recording - 14
S04P1499 



medium, wherein with the file, a stream in which video
data  serving as a stream and sound data serving as a
stream are  multiplexed is assigned to one piece of
the actual data to  form the actual data block, the
middle-level hierarchical 5 management information
block corresponding to the  multiplexed stream is
formed, information necessary for  reproducing the
multiplexed stream, information necessary  for
reproducing the video data serving as the stream, and
information necessary for reproducing the sound data
serving 10 as the stream are set to the low-level
hierarchical block of  the middle-level hierarchical
management information block;  and wherein the program
regarding a file reproducing method  includes a step
for processing the data of the file to be  reproduced
from the recording medium based on the 15 information
necessary for reproduction set to the low-level
hierarchical block to reproduce the video data serving
as  the stream and the sound data serving as the
stream. Also, the present invention is applied to a
program  regarding a file editing method for editing a
file with a  20 predetermined format, wherein with the
file, a stream in which video data serving as a stream
and sound data serving  as a stream are multiplexed is
assigned to one piece of the  actual data to form the
actual data block, the middle-level  hierarchical
management information block corresponding to 25 the
multiplexed stream is formed, information necessary
for - 15  S04P1499 



reproducing the multiplexed stream, information
necessary  for reproducing the video data serving as
the stream, and  information necessary for reproducing
the sound data serving  as the stream are set to the
low-level hierarchical block of 5 the middle-level
hierarchical management information block;  and
wherein the program regarding a file editing method
includes a step for processing the file based on the
information necessary for reproduction set to the
low-level  hierarchical block. 10 According to these
configurations of the present  invention, the program
regarding a file recording method,  program regarding
a file reproducing method, and program  regarding a
file editing method can be provided wherein the
program stream or the like can be recorded using a QT
file, 15 and further can be processed. Also, the
present invention is applied to a recording  medium
recording a program regarding a file recording method
for recording actual data in a recording medium as a
file  with a predetermined format, wherein the program
regarding a 20 file recording method comprises: a step
for assigning a  stream in which video data serving as
a stream and sound  data serving as a stream are
multiplexed to one piece of the  actual data to form
the actual data block; and a step for  forming the
middle-level hierarchical management information 25
block corresponding to the multiplexed stream, and
also - 16  S04P1499  



setting information necessary for reproducing the
multiplexed stream, information necessary for
reproducing  the video data serving as the stream, and
information  necessary for reproducing the sound data
serving as the 5 stream to the low-level hierarchical
block of the middle- level hierarchical management
information block. Also, the present invention is
applied to a recording  medium recording a program
regarding a file reproducing  method for reproducing
and outputting a file recorded in a 10 predetermined
recording medium, wherein with the file, a  stream in
which video data serving as a stream and sound  data
serving as a stream are multiplexed is assigned to one
piece of the actual data to form the actual data
block, the  middle-level hierarchical management
information block 15 corresponding to the multiplexed
stream is formed,  information necessary for
reproducing the multiplexed stream,  information
necessary for reproducing the video data serving  as
the stream, and information necessary for reproducing
the  sound data serving as the stream are set to the
low-level 20 hierarchical block of the middle-level
hierarchical  management information block; and
wherein the program  regarding a file reproducing
method includes a step for  processing the data of the
file to be reproduced from the  recording medium based
on the information necessary for 25 reproduction set
to the low-level hierarchical block to - 17  SO4P1499



reproduce the video data serving as the stream and the
sound  data serving as the stream. Also, the present
invention is applied to a recording  medium recording
a program regarding a file editing method 5 for
editing a file with a predetermined format, wherein
with  the file, a stream in which video data serving
as a stream  and sound data serving as a stream are
multiplexed is  assigned to one piece of the actual
data to form the actual  data block, the middle-level
hierarchical management 10 information block
corresponding to the multiplexed stream is  formed,
information necessary for reproducing the  multiplexed
stream, information necessary for reproducing  the
video data serving as the stream, and information
necessary for reproducing the sound data serving as
the 15 stream are set to the low-level hierarchical
block of the  middle-level hierarchical management
information block; and  wherein the program regarding
a file editing method includes  a step for processing
the file based on the information  necessary for
reproduction set to the low-level hierarchical  20
block. According to these configurations of the
present  invention, the recording medium recording a
program  regarding a file recording method, recording
medium  recording a program regarding a file
reproducing method, and 25 recording medium recording
a program regarding a file - 18 504P1499 



editing method can be provided wherein the program
stream or  the like can be recorded using a QT file,
and further can be  processed. Also, the present
invention is applied to a recording 5 medium recording
a file with a predetermined format, wherein  with the
file, a stream in which video data serving as a
stream and sound data serving as a stream are
multiplexed is  assigned to one piece of the actual
data to form the actual  data block, the middle-level
hierarchical management 10 information block
corresponding to the multiplexed stream is  formed,
information necessary for reproducing the  multiplexed
stream, information necessary for reproducing  the
video data serving as the stream, and information
necessary for reproducing the sound data serving as
the 15 stream are set to the low-level hierarchical
block of the  middle-level hierarchical management
information block.  According to this configuration of
the present invention, the recording medium recording
a file with such a  format can be provided. 20
According to the present invention, the stream in
which  video data and sound data are multiplexed is
recorded using  a QT file or the like, and further can
be processed.. Brief Description of the Drawings 25
Fig. 1 is a block diagram illustrating a videodisc -
19  S04P1499 device according to a First Embodiment of
the present  



invention. Fig. 2 is a schematic diagram serving for
describing  the atoms of a QT file. 5 Fig. 3 is a
chart serving for describing the format of  a QT file.
Fig. 4 is a chart serving for describing a sample
description atom. Fig. 5 is a chart serving for
describing a sample  10 description entry. Fig. 6 is a
chart showing a specific example of the  sample
description entry in Fig. 5. Fig. 7 is a chart showing
a stream description atom. Fig. 8 is a chart showing
the video stream flag of the  15 stream description
atom in Fig. 7. Fig. 9 is a chart showing the stream
information of the  stream description atom in Fig. 7.
Fig. 10 is a chart showing a track property atom.
Fig. 11 is a chart serving for describing a program
20 stream. Fig. 12 is a diagram illustrating a stream
control  track. Fig. 13 is a chart showing sample data
of a stream  control track. 25 Fig. 14 is a chart
showing the stream control element - 20  504P1499
according to the sample data in Fig. 13. 



Fig. 15 is a chart showing a control command.  Fig. 16
is a chart showing control data. Fig. 17 is a chart
showing a specific example of a 5 stream control
track. Fig. 18 is a chart showing another specific
example of  a stream control track. Fig. 19 is a
flowchart illustrating the reproducing  processing
procedure of sound tracks in accordance with the  10
priorities set in a QT file. Fig. 20 is a flowchart
illustrating a continuation of  Fig. 19. Fig. 21 is a
flowchart illustrating the mixing  processing
procedure in accordance with the priorities set  15 in
a QT file. Fig. 22 is a flowchart illustrating a
continuation of  Fig. 21. Fig. 23 is a flowchart
illustrating the ratio setting  processing procedure
in the processing procedure in Fig. 21.  20 Fig. 24 is
a diagram showing the ratios set by the  processing in
Fig. 23. Fig. 25 is a flowchart illustrating the
processing  procedure relating to the identifier of
closed GOP. Fig. 26 is a schematic diagram serving for
describing  25 editing processing using an edit atom.
- 21  SO4P1499 Fig. 27 is a schematic diagram serving
for describing  



the editing processing using an example different from
Fig.  26. Fig. 28 is a flowchart illustrating the
reproducing 5 processing procedure of a QT file using
a stream control  track. Fig. 29 is a flowchart
illustrating a continuation of  Fig. 28. Fig. 30 is a
flowchart illustrating a continuation of  10 Fig. 28
according to a stream control track. Fig. 31 is a
flowchart illustrating a continuation of  Fig. 30.
Best Mode for Carrying Out the Invention  15
Hereinafter, description will be made in detail
regarding the embodiments of the present invention
with  reference to the drawings as appropriate. (1)
Configuration of First Embodiment (1-1) Overall
Configuration of Videodisc Device 20 Fig. 1 is a block
diagram illustrating a videodisc  device according to
a First Embodiment of the present  invention. This
videodisc device 1 acquires the video  signal and
sound signal of a subject using unshown imaging  means
and audio acquisition means, and records the imaging
25 results of these video signal and sound signal in
an optical - 22  504P1499 disc 2. Also, the videodisc
device 1 reproduces the imaging  results recorded in
this optical disc 2 to output these to a  



liquid crystal display panel serving as display means,
a  speaker serving as audio output means, or external
equipment. 5 Further, the videodisc device 1 thus
provides the imaging  results to a user, and subjects
the imaging results to  editing processing in response
to the operations by the user. With this videodisc
device 1, an arrangement is made  wherein following
the video signal and sound signal serving  10 as such
imaging results being subjected to multiplexing with
the program stream conforming to the MPEG-2 system,
the  multiplexed signals are recorded in the optical
disc 2 using  a predetermined file format, and with
this embodiment, the  QT format is employed as this
file format. 15 Thus, with the videodisc device 1, a
video encoder 11  subjects a video signal DV1 serving
as the imaging result to  analog-to-digital conversion
processing to generate video  data, subjects this
video data to encoding processing in  accordance with
the MPEG format, and thus outputs an 20 elementary
stream DV serving as the video data. Similarly, an
audio encoder 12 subjects an audio signal  DA1 serving
as the imaging result to analog-to-digital  conversion
processing to generate sound data, subjects this
sound data to encoding processing in accordance with
the 25 MPEG format, and thus outputs an elementary
stream DA - 23  S04P1499 serving as the audio data. A
file generator 15, when recording, synchronizes the  



elementary streams DA and DV output from the video
encoder  11 and audio encoder 12, subjects these to
multiplexing 5 processing, and thus creates a program
stream conforming to  the MPEG-2 system. Also, the
file generator 15 generates a  QT file using this
program stream under control of a system  control
microcomputer 19. The file generator 15 sequentially
generates program stream data by multiplexing  10 the
elementary streams DA and DV which are input
sequentially, and sequentially setting a sequence
header and  the like. Also, the file generator 15
generates and outputs  the data of a media data atom
which is the atom of actual  data in a QT file using
this program stream data. Also, 15 with this series of
processing, the file generator 15  additionally writes
and retains data necessary for  generating a movie
atom in built-in memory 15A,  corresponding to the
data of this media data atom, generates  the data
sequence of the movie atom from the data retained 20
in the memory 15A according to completion of recording
of  the media data atom, and outputs this. A memory
controller 18 switches its operation under  control of
the system control microcomputer 19, and when
recording, sequentially records the data sequence of
the QT 25 file output from this file generator 15 in
memory 17, - 24  S04P1499 temporarily retains this,
and outputs the retained data for  the subsequent
processing of an error-correction  



encoder/decoder 21. Also, when performing
reproduction,  contrary to this, the memory controller
18 temporarily 5 retains the output data of the
error-correction  encoder/decoder 21, and outputs this
to a file decoder 16  and the system control
microcomputer 19. The error-correction encoder/decoder
21 switches its  operation under control of the system
control microcomputer  10 19, and when recording,
temporarily records the output data of the memory
controller 18 in memory 20, and appends an  error
correction code thereto. Also, the error-correction
encoder/decoder 21 thus reads out and outputs the data
retained in the memory 20 in a predetermined sequence,
15 thereby subjecting these data to interleave
processing to  output these to a data
modulator/demodulator 23. Also, the  error-correction
encoder/decoder 21, when performing  reproduction,
contrary to when recording, temporarily  records the
data output from the data modulator/demodulator 20 23
in the memory 20 and outputs this to the memory
controller 18 in a predetermined sequence, thereby
subjecting the data output from this data
modulator/demodulator 23 to interleave processing, and
outputting this. At this time, the error-correction 25
encoder/decoder 21 also performs error correction
processing - 25  S04PI499 based on the error
correction code appended when recording.  The data
modulator/demodulator 23 switches its 



operation under control of the system control
microcomputer  19, and when recording, converts the
output data of the 5 error-correction encoder/decoder
21 into serial data  sequence, following which
subjects this to modulation  processing to output this
to a magnetic-field modulation  driver 24 or an
optical pickup 33. Also, when performing
reproduction, the data modulator/demodulator 23
reproduces a 10 clock from the reproducing signal
output from the optical  pickup 33, and subjects the
reproducing signal to binary  identification and
demodulation processing based on this  clock, thereby
obtaining the reproduction data corresponding  to the
serial data sequence generated when recording, and 15
outputting this reproduction data to the
error-correction  encoder/decoder 21. The
magnetic-field modulation driver 24, in the event
that the optical disc 2 is a magneto-optic disc, when
recording, under control of the system control
microcomputer 20 19, drives a magnetic head 32 based
on the output signal of  the data
modulator/demodulator 23. Here, the magnetic head  32
is retained so as to face the optical pickup 33
sandwiching the optical disc 2 therebetween, and
applies  modulation magnetic field according to the
output data of 25 the data modulator/demodulator 23 to
the laser beam - 26  S04P1499 irradiation position of
the optical pickup 33. Thus, with  this videodisc
device 1, an arrangement is made wherein in  



.the event that the optical disc 2 is a magneto-optic
disc,  imaging results are recorded in the optical
disc 2 as a file 5 with the QT format by employing a
thermo-magnetism recording  technique. The optical
disc 2 is a disc-shaped recording medium,  and with
this embodiment, a rewritable optical disc such as  a
magneto-optic disc (MO: magneto-optical disk) and a
phase 10 change-type disc. A spindle motor 31 subjects
the optical  disc 2 to rotational driving under
control of a servo  circuit 30 based on conditions
such as CLV (Constant Linear  Velocity), CAV (Constant
Angular Velocity), and ZCLV (Zone  Constant Linear
Velocity) depending on the optical disc 2. 15 _ The
servo circuit 30, based on the various signals  output
from the optical pickup 33, controls operation of the
spindle motor 31, and thus executes spindle control
processing. Also, the servo circuit 30 similarly
subjects  the optical pickup 33 to tracking control
and focus control, 20 also controls the optical pickup
33 and the magnetic head 32  to seek, and further
executes processing such as focus  search. A drive
control microcomputer 22 controls operation of  the
servo circuit 30, such as seek, in accordance with the
25 instructions of the system control microcomputer
19. - 27  S04P1499 The optical pickup 33 casts a laser
beam to the optical  disc 2, and receives the returned
light thereof at a  



predetermined light receiving element, and subjects
the  received light to arithmetic processing, and
thus, generates 5 and outputs various control signals,
and also outputs a  reproducing signal of which signal
level changes depending  on the pit sequence and mark
sequence formed on the optical  disc 2. Also, the
optical pickup 33 switches its operation  under
control of the system control microcomputer 19, and in
10 the event that the optical disc 2 is a
magneto-optic disc,  when recording, intermittently
raises the light volume of  the laser beam to be cast
to the optical disc 2. Thus, with  this videodisc
device 1, an arrangement is made wherein  imaging
results are recorded in the optical disc 2 using a 15
so-called pulse-train method. Also, the optical pickup
33,  in the event that the optical disc 2 is a
phase-change-type  disc or the like, raises the light
volume of the laser beam  to be cast to the optical
disc 2 from the light volume when  performing
reproduction to the light volume when writing 20
depending on the output data of the data
modulator/demodulator 23, and thus records imaging
results  in the optical disc 2 by employing a thermal
recording  technique. According to the above
arrangements, with this 25 videodisc device 1, the
video encoder 11 and the audio - 28  S04P1499 encoder
12 subjects the video signal and sound signal  serving
as imaging results to data compression to convert  



these into elementary streams, following which the
file  generator 15 generates a program stream
conforming to the 5 MPEG-2 system, further converts
this program stream into a  QT format file, and the
optical pickup 33, or the optical  pickup 33 and
magnetic-field head 32 record this in this  optical
disc 2 through the memory controller 18, error-
correction encoder/decoder 21, and data 10
modulator/demodulator 23 sequentially. Also, with the
videodisc device 1, an arrangement is  made wherein
the data modulator/demodulator 23 processes the
reproducing signal obtained by the optical pickup 33
to  obtain reproduction data, the error-correction 15
encoder/decoder 21 processes this reproduction data so
as to  enable the file with the QT format recorded in
the optical  disc 2 to be reproduced, and the memory
controller 18  outputs this file data in the QT
format. The file decoder 16 inputs the data of the QT
file 20 output from the memory controller 18,
disassembles this data  into the elementary streams of
video data and sound data,  and outputs these. With
this processing, the file decoder  16 acquires and
retains the data of a movie atom beforehand  under
control, such as seek, of the system control 25
microcomputer 19, and outputs the elementary streams
of the - 29  video data and sound data based on the
management information set to this movie atom.
504P1499 



A video decoder 13 subjects the elementary stream of
this video data to data decompression to output this
to 5 unshown display means, or external equipment. An
audio  decoder 14 subjects the elementary stream of
the sound data  output from the file decoder 16 to
data decompression to  output this to unshown audio
output means, or external  equipment. Thus, this
videodisc device 1 outputs the 10 imaging results
reproduced from the optical disc 2 so as to  be
capable of monitoring. The system control
microcomputer 19 is a microcomputer  for controlling
operation of this entire videodisc device 1,  and
controls operation of each unit in response to the
user 15 operations by executing a predetermined
processing program  recorded in unshown memory. Thus,
the system control  microcomputer 19 is arranged so as
to record imaging results  in the optical disc 2,
reproduce the imaging results  recorded in this
optical disc 2 to provide these to the user, 20 and
further execute editing processing thereupon. Note
that with this videodisc device 1, this processing
program according to the system control microcomputer
19 is  arranged so as to be installed and provided
beforehand.  However, instead of providing the program
by such prior 25 installation, the program may be
provided recorded in a - 30  S04P1499 recording
medium, and installed. Incidentally, as for such  a
recording medium, various recording media can be
widely  



employed, such as an optical disc, magnetic disk,
memory  card, and magnetic tape. 5 (1-2) QT File Now,
Fig. 2 is a schematic diagram illustrating the  basic
configuration of a QT file. With a QT file Fl, a
media data atom is made up of a collection of tracks
of  actual data, and a movie atom is formed by putting
together 10 the management information of this media
data atom, and so  forth. Note that here, an atom is
also referred to as a box.  Also, the media data atom
of which the type name is set to  "mdat" is also
referred to as a movie data atom. On the  other hand,
the movie atom of which the type name is set to 15
"moov" is also referred to as a movie resource. As for
the QT file Fl and a QT file F2, there are a
self-intension-type file Fl in which these media data
atom  and movie atom are put together, and an
external-reference- type file F2 which has a format
made up of a movie atom 20 alone, and this
external-reference-type F2 is arranged so as  to set a
media data atom present in another file Fl to an
object to be managed, whereby this can be employed for
non- destructive editing and so forth. Note that in
the event  that a media data atom present in another
file Fl is taken 25 as an object to be managed,
management information such as a - 31  S04P1499
relative path and absolute path on the recording
medium  according to this another file is arranged so
as to be  



assigned to the movie atom as well. Fig. 3 is a chart
illustrating these media data atom  5 and movie atom
in detail regarding the self-intension-type  file Fl.
Note that with the movie atom, track atoms (type
name: track) are provided corresponding to actual data
serving as a track, and each track atom is configured
generally in the same way though the content thereof
10 somewhat differs depending on the type of actual
data, so in  Fig. 3, the track atom corresponding to
the program stream  will be described, but description
will be omitted regarding  the track atoms according
to video and sound. Now, a media data atom is arranged
such that the actual  15 data serving as streams of a
QT file are assigned to chunks  as a sample group
respectively, and each actual data serving  as a chunk
is sequentially cyclically provided. Now, the  example
in this Fig. 3 is an example in which a program
stream, a video stream, and two sound streams are
assigned 20 to actual data. Also, in Fig. 3, the
rectangular shapes in  chunks illustrate samples. A
movie atom is created with a hierarchical structure
in which management information is subjected to
atomizing  for each attribute. That is to say, a movie
atom comprises 25 a movie head atom (movie header),
track atoms (tracks), and - 32  SO4P1499  so forth.
The movie header atom stores header information,  and
the type name thereof is set to "mvhd". On the other  



hand, the track atoms (tracks) corresponding to the
tracks  provided in a media data atom are provided for
each of 5 actual data respectively. Each of the track
atoms (tracks)  comprises a track header atom (track
header), an edit atom  (edit), a media atom (media), a
user data atom (user data),  and so forth, each in
which information relating to the  respective actual
data of the media data atom is described. 10 The track
header atom (track header) stores header  information.
The edit atom (edit) includes an edit list  atom (edit
list) as necessary, and is arranged so as to be
employed for non-destructive editing by setting
information  such as time information up to an in
point and an out point, 15 and reproduction speed to
this edit list atom. Various data  which can be
defined by the user is assigned to the user  data atom
(user data), and with this embodiment, later-
described priorities when performing reproduction are
arranged so as to be defined in the tracks other than
a 20 program stream by this user data atom (user
data). The media atom (media) is assigned with
information for  managing the compression method,
storing position, display  time, and so forth of
corresponding respective actual data,  and the type
name thereof is set to media. The media atom 25
(media) comprises a media header atom (media header),
a - 33  S04P1499  media handler reference atom (media
handler reference), and  media information atom (media
information). Here, the media  



header atom (media header) is assigned with header
information, the type name thereof is set depending on
the 5 type of corresponding actual data, and as for
this type name,  the type names corresponding to
video, sound, and program  stream are prepared. The
media handler reference atom  (media handler reference
(media handler in Fig. 3)) is  arranged so as to
record the type of corresponding actual 10 data, and
thus identify video data, sound data, and so forth.
The media information atom (media information) is
assigned with various types of information according
to a  sample which is the minimum management units,
and the type  name thereof is set to "minf". The media
information atom 15 (media information) comprises a
media header (media  information header (media header
in Fig. 3)), a data handler  reference atom (data
handler reference (data handler in Fig.  3)), a data
information atom (data information), and a sample
table atom (sample table), which are corresponding to
20 actual data. Here, the media header, which
corresponds to the upper  media handler reference atom
(media handler reference),  stores the type name, and
accommodates the header  information. The data handler
reference atom (data handler 25 reference) sets the
information relating to handling of the - 34  S04P1499
corresponding actual data, and the data information
atom  (data information) is arranged so as to be
assigned with the  



information relating to the storing position and
storing  method of data to be actually referenced by
the lower 5 hierarchical data reference atom (data
reference). The sample table atom (sample table) is
assigned with  information regarding each sample, and
the type name thereof  is set to "stbl". The sample
table atom (sample table)  comprises a sample
description atom (sample description), a 10 time
sample atom (time-to-sample), a sample size atom
(sample size), a sample chunk atom (sample-to-chunk),
a  chunk offset atom (chunk offset), a synchronous
sample atom  (sync sample), a composition time sample
atom (composition  time-to-sample), and so forth. 15
Here, with the time sample atom (time-to-sample), the
relation between each sample and time axis according
to  decoding is described with a frame rate. With the
sample  size atom (sample size), the data volume of
each sample is  described. With the sample chunk atom
(sample-to-chunk), 20 the relation between a chunk and
the sample making up the  chunk is described. Note
that here, a chunk is each block  at the time of
classifying each track data into blocks and  assigning
these to the media data atom, and a group of  multiple
samples makes up one chunk. With the chunk offset 25
atom (chunk offset), the headmost position information
of - 35  S04P1499  each chunk on the basis of a file
head is recorded by an  entry. 



On the other hand, with the sample description atom
(sample description), information relating to decoding
is  5 stored, and specifically, a data compression
method and relevant information is assigned thereto.
That is to say,  as shown in Fig. 4, with the sample
description atom (sample  description), the size, type
name (stsd), version, and flags  thereof are
sequentially assigned thereto. Also, the number 10 of
entries (number of Entries) of this sample description
atom (sample description) is assigned thereto, and
entries  according to a data compression method and
relevant  information (sample description entry) are
assigned thereto by as many entries. 15 With the
sample description atom (sample description),  these
entries (sample description entry) are registered
thereto in response to modification of the processing
of,  actual data according to this entry (sample
description  entry), and the number of entries (number
of Entries) is 20 counted up. With the sample
description atom (sample  description), as for the
track corresponding to video data,  a field (Frame
Count) for describing the number of frames to  be
assigned to one of this entries (sample description
entry), one sample, and so forth are provided. 25 On
the other hand, in the event of the program stream, -
36  S04P1499  the entry (sample description entry)
according to the sample  description atom (sample
description) is formed in an  



extended manner, as shown in Fig. 5 and Fig. 6. Note
that  Fig. 6 is an example of the entry corresponding
to the 5 program stream made up of two sound streams
and one video  stream. With this entry, the size
(Size) of this entry, the  corresponding data format
(Data Format) of actual data, and  a reference index
number (Data Reference Index) are provided, 10
following which a format atom (Format Atom) and a
stream  description atom (Stream Description Atom) are
sequentially  provided. Here, with the data format
(Data Format),  identification data indicating the
type of corresponding  actual data is provided, and
with this embodiment, an 15 arrangement is made
wherein P2ST is assigned to the data  format, which
indicates that the corresponding actual data  is the
program stream conforming to the MPEG-2 system. On the
other hand, the format atom (Format Atom) and  the
stream description atom (Stream Descriptor Atom) are,
as  20 shown in Fig. 6, provided corresponding to the
program stream, and the elementary streams making up
this program  stream, and only in the event of the
program stream, two  pairs of the format atom (Format
Atom) and stream  description atom (Stream Descriptor
Atom) are provided. 25 With the format atoms (Format
Atom), an identifier - 37  S04P1499  specifying actual
data according to this correspondence  relation is
assigned thereto, and specifically the  



identifier corresponding to the program stream, video
stream,  or sound stream is set to P2SI, vide, or
soun, respectively. 5 With the stream description atom
(Stream Descriptor  Atom), information relating to the
corresponding streaming  is assigned thereto, and as
for the stream description atom  (Stream Descriptor
Atom) according to the program stream, an  arrangement
is made wherein the system information is 10 assigned
to the headmost side, and the system auxiliary
information is assigned to the subsequent side. Note
that  as for the stream description atoms (Stream
Description  Atom) of the video stream and sound
stream, an arrangement  is made wherein information
relating to the entries (sample 15 description entry)
of the sample description atoms (sample  description)
according to a video track and sound track are
assigned thereto respectively, and thus information
necessary for reproducing the video stream and the
sound  stream are stored thereto respectively. 20
Here, as for the system information, of the
information  necessary for reproduction, such as the
information included  in the header of the program
stream, and the information  necessary for seamless
reproduction of the sound stream,  basic information
is assigned thereto. As for the system 25 auxiliary
information, auxiliary information is assigned - 38
S04P1499 thereto, such as information effective when
editing a stream,  and information for selecting an
object stream to be  



reproduced at equipment of which the function
according to  reproduction is restricted. With this
embodiment, an 5 arrangement is made wherein these
information are separately  assigned to two stream
description atoms (Stream Descriptor  Atom), thereby
simplifying management according to these
information, and simplifying processing when
performing  reproduction. 10 Specifically, the stream
description atom (Stream  Descriptor Atom) to which
the system information is assigned  is arranged as
shown in Fig. 7, and stores the attribute  information
of the program stream. That is to say, in this  case,
with the stream description atom (Stream Descriptor 15
Atom), the size (Size), and type (Type) using the type
name  "strd" are provided, and the version (Version),
various  types of flags (Flags), data format (Data
Format (P2SI in  this case)), video stream flags
(Video Stream Status Flags),  and number of streams
(Number of Streams) are sequentially 20 assigned
thereto, and the stream information (Stream
Information) is provided corresponding to the number
of  streams (Number of Streams). Of these information,
the video stream flags (Video  Stream Status Flags)
are arranged so as to store information  25 indicating
the status of a video stream, and as shown in Fig. -
39  SO4P1499  8, indicate regarding whether or not the
video stream is  made up of closed GOP alone by the
headmost one bit thereof.  



On the other hand, the stream information, as shown in
Fig.  9, is arranged so as to store the identifier of
each stream  within the program stream in the stream
identifier (Stream Identifier) thereof, and indicate
the priority when  reproducing the corresponding
stream by the subsequent stream property thereof.
According to the above arrangements, with this 10
embodiment, the program stream conforming to the
MPEG-2  system is arranged to be recorded with the QT
format. Also,  even if the program stream is thus
recorded, an arrangement  is made wherein the
priorities when performing reproduction  are set
between the respective elementary streams making up 15
the program streams, whereby each stream can be
reproduced  depending on the content of a file even
with equipment of  which the function is restricted.
With a QT file, corresponding to the setting of the
priority in this sample description atom, a track
property  20 atom (track property Atom) shown in Fig.
10 is provided in the user data atoms according to the
tracks other than the  program stream. Here, with the
track property atom (track  property Atom), an
arrangement is made wherein a size (Size),  type
(Type) using the type name (tkpt), version (Version),
25 various types of flags (Flags), and so forth are
provided, - 40  S04P1499  and setting of one priority
of these information can show  the priorities between
the respective tracks when performing  



reproduction. Fig. 11 is a chart showing a priority
example between 5 the sample description atoms
according to the program stream  and user data atoms.
With this example, an arrangement is  made wherein a
program stream comprises one video stream and  two
sound streams, the priorities of a value of 1, value
of  2, and value of 20 are set to the video stream,
sound stream 10 according to audio, and sound stream
according to sound  effects respectively by the stream
properties of the sample  description atoms according
to the program stream. Also, an  arrangement is made
wherein two sound tracks are formed  separately from
this program stream, the priorities 10 and 3 15 are
set to first and second background music (BGM) in the
user data atoms of the track atoms according to these
two  sound tracks respectively. Further, with this
embodiment, a stream control track  (Stream Control
Track) is arranged so as to be provided in a  20 media
data atom in the movie atom, as shown in Fig. 12.
Here, with the stream control track (Stream Control
Track),  control information according to reproduction
is assigned to  the respective streams within the
program stream, and with  this embodiment, information
indicating enabling or 25 disabling of reproduction is
provided in this control - 41  S04P1499  information.
Thus, a stream control track is generally not
provided in an original state, but provided by
editing.  



Note that with the movie atom, a track atom is
provided  corresponding to this stream control track
(Stream Control 5 Track), and as with the other track
atoms, it is needless to  say that correspondence
between each sample and the program  stream is
realized by the duration according to the sample
table atom provided in this track atom. Fig. 13 is a
chart showing sample data of the stream  10 control
track (Stream Control Track). The sample data of  the
stream control track (Stream Control Track) comprises
one or multiple stream control elements (Stream
Control  Element), and each stream control element
(Stream Control  Element) comprises a size (Size), a
control command (Control 15 Command), a stream
identifier (Stream Identifier), and  control data
(Control Data), as shown in Fig. 14.  Here, with the
size (Size), the data size of this stream control
element (Stream Control Element) is shown  with the
number of bytes. 20 With the control command (Control
Command), information  instructing the specific
control of streaming is assigned  thereto, and with
this embodiment, as shown in Fig. 15, an  arrangement
is made wherein in the event that the control  command
(Control Command) is a value of 1, the control of 25
streaming is set to show regarding whether or not the
- 42  S04P1499  corresponding stream can be
reproduced. Also, the stream identifier (Stream
Identifier) is  



arranged so as to identify streaming to be controlled
by  this control command. In the event that the
control command 5 (Control Command) is a value of 1,
as shown in Fig. 16, the  control data (Control Data)
is arranged so as to instruct  the corresponding
streaming to be disabled or enabled  depending on
whether the value thereof is a value of 0 or 1
respectively. 10 According to the above arrangements,
with the example  shown in Fig. 12, an arrangement is
made wherein the stream  identifiers (Stream
Identifier) are set to ID1, ID2, and ID3
corresponding to the video stream and the two sound
streams  in the program stream respectively,
specifying the sound-1 15 and -2 streams to instruct
these to be enabled and disabled  respectively by the
stream control element (Stream Control  Element) of
the headmost sample (Sample 1) of the stream  control
track instructs output of the sound-1 alone during
point-in-time tl through t2 corresponding to this
headmost 20 sample (Sample 1). Also, an arrangement is
made wherein  specifying the sound-1 and -2 streams to
instruct both to be  disabled by the stream control
element (Stream Control  Element) of the subsequent
sample (Sample 2) suspends output  of both the sound-1
and sound-2, and instruct another track 25 to output a
sound track during point-in-time t2 trough t3 - 43
S04P1499  corresponding to this sample (Sample 2).
Note that Fig. 17 and Fig. 18 are the descriptions of



the stream control track corresponding to the headmost
sample (Sample 1) and the subsequent sample (Sample 2)
respectively. With this embodiment, such descriptions
facilitate the  detailed control of the respective
elementary streams making  up the program stream even
without definitions using track  atoms. 10 (1-3)
Processing of QT File In accordance with the settings
of these respective  atoms according to a QT file,
this videodisc device 1 is  arranged so as to create a
program stream conforming to the  MPEG-2 using one
video stream serving as imaging result, and 15 one
sound stream serving as stereo, and record this in the
optical disc 2 as a QT file. According to this
arrangement, the system control  microcomputer 19
controls the entire operation so as to  record a media
data atom in the optical disc 2 by the 20 program
stream conforming to the MPEG-2, also forms a track
atom serving as the program stream by setting the
system  information and so forth in a sample
description atom using  the data according to the
program stream acquired by the  file generator 15 at
the time of recording the media data 25 atom, and
controls the entire operation so as to record this -
44  S04P1499  track atom serving as a movie atom in
the optical disc 2.  More specifically, the system
control microcomputer 19 



assigns the program stream to one track of the media
data  atom, sets information necessary for reproducing
this 5 program stream, and information necessary for
reproducing  the respective elementary streams making
up this program  stream in the sample description atom
of the track atom  serving as a management information
block corresponding to  this track, and thus sets the
program stream processable as 10 with other actual
data serving as a track to form a QT file  using the
program stream, and records this QT file in the
optical disc 2. According to this arrangement, this
videodisc device 1 is arranged so as to record a
program  stream conforming to the MPEG-2 system in the
optical disc 2  15 as a QT file. With the processing
for thus creating the sample  description atom of the
movie atom, the system control  microcomputer 19 sets
a value of 1 and value of 2 to the  video stream and
sound stream respectively as the priorities 20 of the
video stream and sound stream, and thus sets the
priorities when performing reproduction in accordance
with  the order of the video stream and sound stream.
Also, the system control microcomputer 19 sequentially
subjects the video data to encoding processing using
closed  25 GOP, and sets the video stream status flags
of the system - 45  S04P1499  auxiliary information to
the flag corresponding to closed GOP. 



Also, the system control microcomputer 19 creates a QT
file so as not to include a stream control track. 5 On
the other hand, in the event that reproduction of  the
QT file recorded in this optical disc 2 is instructed
by  the user, the system control microcomputer 19
instructs the  respective units to reproduce the movie
atom according to  the corresponding QT file, and
acquires data such as the 10 track atom by this
reproduction of the movie atom. The  system control
microcomputer 19 determines whether or not  the QT
file according to this reproduction includes the
other elementary streams other than the program stream
conforming to the MPEG-2 system based on the setting
of the 15 movie atom, and in the event of including
the other  elementary stream, the system control
microcomputer 19  informs the user that the QT file is
a hard-to-reproduce  file. Note that in this case,
such a hard-to-reproduce file  may be hidden from the
user, or may be prevented from 20 selection by the
user. Also, in the event of not including the other
elementary stream, the system control microcomputer 19
determines whether or not the program stream includes
many  more streams than one video stream and one sound
stream 25 based on the sample description atom, and in
the event of - 46  S04P1499  including many more
streams, the system control  microcomputer 19 also
informs the user that the QT file is a  



hard-to-reproduce file, regarding this file as well.
Note  that in this case as well, such a
hard-to-reproduce file may  be hidden from the user,
or may be prevented from selection by the user. Also,
in the event that the file selected by the user  is a
program stream file made up of one video stream and
one  sound stream, the system control microcomputer 19
determines 10 whether or not the video stream is made
up of closed GOP  based on the video stream status
flags of the system  auxiliary information, and in the
event that the flags do  not show that the video
stream is made up of closed GOP  alone, the system
control microcomputer 19 informs the user 15 that the
file is a hard-to-reproduce file. Note that in  this
case as well, such a hard-to-reproduce file may be
hidden from the user, or may be prevented from
selection by  the user. In this case, the system
control microcomputer 19 can  20 determine whether or
not the file can be reproduced by  reproducing the
resource side without reproducing the  sequence header
and the like set in the actual data  according to the
program stream, and accordingly, user  interface can
be improved accordingly. 25 As a result of these
determinations, in the event that - 47  S04P1499  the
file of which reproduction is instructed by the user,
as  with the original QT file according to when
recording, is  



made up of one video stream and one sound stream, and
also  made up of closed GOP, the system control
microcomputer 19 5 instructs reproduction of the media
data atom based on  recording of this movie atom, and
thus sequentially  reproduces the program stream
conforming to the MPEG-2  system, and provides this to
the user. (2) Operation of the First Embodiment 10
According to the above arrangements, with this
videodisc device 1, the video signal DV1 acquired by
the  imaging means is subjected to encoding processing
by the  video encoder 11 to form a video stream, the
video stream is  input to the file generator 15,
similarly the sound signal 15 DA1 acquired by a
microphone or the like is subjected to  encoding
processing by the audio encoder 12 to form a sound
stream, the sound stream is input to the file
generator 15,  where a program stream conforming to
the  MPEG-2 system is  generated. Also, this program
stream is converted into the 20 media data atom of a
QT file, and is recorded in the optical  disc 2 by the
subsequent series of arrangements. With the processing
at this file generator 15, the  program stream is
retained in the memory 15A following  various types of
information necessary for reproduction 25 being
acquired, recording of the program stream ends by the
- 48  S04P1499  end-of-filming instruction by the
user, the data sequence of  the movie atom is
sequentially generated by the file  



generator 15 based on the information retained in the
memory  15A, and the data sequence of this movie atom
is recorded in 5 the optical disc 2. According to this
arrangement, with  this videodisc device 1, the
program stream in which the  vide stream and sound
stream are mixed is recorded in the  optical disc 2 as
a QT file. With this QT file, such as shown in that
the track atom  10 corresponding to this program
stream indicates that the  program stream conforming
to the MPEG-2 system is actual  data, the track header
and the like are set, and also the  respective atoms
of the sample table atom are set so as to  correspond
to the sample and so forth of the media data atom 15
according to this program stream. At this time, based
on the settings of these respective  atoms of the
sample table atom, with this QT file,  information
necessary for reproducing the program stream,  and
information necessary for reproducing each elementary
20 stream making up the program stream are set by
expansion of  the sample description atom, and thus
this QT file serving  as a resource is set so as to be
distinguishable even with  other equipment, and
further is set so as to be distinguishable as to the
actual data according to the other  25 track, the QT
file made up of the program stream of the - 49
S04P1499 MPEG-2 system is recorded, and thus the QT
file made up of  the program stream of the MPEG-2
system can be recorded  



while maintaining the compatibility as to the
conventional format.  5 Thus, the information
necessary for reproducing the program stream, and the
information necessary for  reproducing each elementary
stream making up the program  stream are set on the
resource side, whereby determination  can be made with
this QT file regarding whether or not the 10 file is
reproducible only by reproducing the movie atom
without reproducing and viewing the program stream,
whereby  user interface can be improved markedly.
According to the above arrangement, conventional
equipment which does not easily correspond to the
settings  15 according to this track atom can
determine that this QT file made up of the program
stream is a hard-to-reproduce file,  also equipment
which can reproduce the QT file made up of  the
program stream can determine whether or not the file
is  a hard-to-reproduce file in further detail,
whereby the 20 program stream of the MPEG-2 system can
be recorded in the  optical disc 2 while maintaining
the compatibility as to  various types of equipment.
Also, of such reproducible information, the
information  according to the program stream is
separated into basic 25 information and auxiliary
information, and assigned to - 50  S04P1499  sample
description atoms, whereby determination can be made
regarding whether or not reproduction can be performed
by  



confirming only any piece of the information as
necessary,  also whereby user interface can be
improved markedly. That 5 is to say, in the event of
simply reproducing the program  stream, reproduction
can be performed based on the basic  information
serving as the system information, and further  in the
event of editing processing or the like, reproduction
can be processed with reference to the auxiliary
information, 10 whereby the processing when performing
reproduction can be  simplified. Also, determination
can be made regarding whether or  not reproduction can
be performed only by reproducing the  movie atom
without reproducing and viewing the program 15 stream
also by setting information regarding whether or not
the program stream is a stream according to closed GOP
to  this sample description atom whereby user
interface can be  improved markedly. Subsequently, in
the event that reproduction of the QT  20 file thus
recorded is instructed by the user, with the
videodisc device 1, the optical disc 2 reproduces the
movie  atom of this file, determination is made
regarding whether  or not reproduction can be
performed according to the  settings of this movie
atom, and in the event of 25 reproducible, the media
data atoms are sequentially - 51  S04P1499
reproduced, and the video stream and sound stream are
decoded by the processing of the file decoder 16 in  



accordance with the settings of the movie atom, and
provided  to the user. 5 (3) Advantages of the First
Embodiment According to the above arrangements, the
information  necessary for reproducing the program
stream, and the  information necessary for reproducing
the streams making up  this program stream are set to
one track atom, and this 10 program stream is assigned
to the track corresponding to  this track atom,
whereby the program stream of the MPEG-2  system can
be recorded in the optical disc 2 using the QT  file.
Also, at this time, information necessary for 15
reproducing the respective elementary streams making
up the  program stream is set as the expanded data of
the sample  description atom serving as a management
information block  for defining information necessary
for reproducing the track,  whereby the QT file made
up of the program stream of the 20 MPEG-2 system can
be recorded while maintaining the  compatibility as to
the conventional format. Also, this information
necessary for reproduction is  separated into the
basic information and auxiliary  information and set,
whereby the processing when performing 25 reproduction
and so forth can be simplified. - 52  S04P1499  Also,
even by setting information regarding whether or  not
the program stream is a stream according to closed GOP



to this sample description atom, also the program
stream of  the MPEG-2 system is arranged so as to be
recorded in the 5 optical disc 2 using the QT file,
whereby determination can  be made regarding whether
or not reproduction can be  performed only by
reproducing the movie atom without  reproducing and
viewing the program stream, thereby markedly improving
user interface.  10 (4) Second Embodiment With this
embodiment, the priorities of the respective  element
streams of the program stream above described
regarding Fig. 9 and the priorities of the respective
tracks  above described regarding Fig. 10 are
effectively used to 15 reproduce these tracks
depending on the content of a file  appropriately.
Note that the QT file according to this  embodiment is
created in accordance with the settings above
described regarding the First Embodiment. Accordingly,
with this embodiment, the QT file recorded  20 by the
videodisc device 1 according to the First Embodiment
is subjected to editing processing by an editing
device, and  thus as shown in Fig. 11, a sound stream
serving as sound  effects is appended to the video and
sound streams serving  as imaging results to form a
program stream, and a QT file 25 is created with this
program stream, and the two sound - 53  S04P1499
tracks serving as background music. In this case, with
the editing device, for example,  



while reproducing the QT file according to the imaging
results recorded in the optical disc 2 using generally
the 5 same recording and reproducing system as that of
the  videodisc device 1 above described regarding Fig.
1, a  program stream is created with the sound stream
serving as  sound effects input from another source,
and the vide stream  and sound stream reproduced from
the QT file, and is 10 temporarily recorded in the
optical disc 2 or another  recording medium, and
retained. Also, a QT file is created  with this
program stream and the two sound streams serving  as
background music. When thus creating a QT file with
the program stream  15 and the two sound streams
serving as background music, the  editing device sets
the priorities shown in Fig. 11 in  accordance with
the settings by the user. On the other hand, a
reproducing device according to  this embodiment is
equipment which does not easily reproduce  20 all of
the four sound streams made up of two sound streams
according to such a programs stream, and two sound
streams  using as another track, and is limited in
resources, and  accordingly, performs reproduction by
selecting a sound  track within a reproducible range
in accordance with the 25 priorities set in the QT
file by the processing procedure in - 54  S04P1499
Fig. 19 and Fig. 20. Note that this reproducing device
has generally the  



same recording and reproducing system as the videodisc
device above described regarding Fig. 1 except that
the file 5 decoder 16, audio decoder 14, and so forth
are arranged so  as to process multiple sound streams
corresponding to the  reproducing device according to
this embodiment, so that  hereinafter, description
will be made with reference to the  configuration in
this Fig. 1. 10 That is to say, with this reproducing
device, upon  reproduction of a QT file being
instructed by a user, the  system control
microcomputer 19 proceeds to step SP2 from  step SP1,
and initializes a reproduction stream list in  which
streams to be reproduced are registered. Note that 15
now, the reproduction stream list is arranged so as to
register the streams to be reproduced by the number
which  can be reproduced by the resource of this
reproducing device.  Subsequently, the system control
microcomputer 19 proceeds  to step SP3, instructs
reproduction of the movie atom of the 20 QT file of
which reproduction is instructed, and acquires  the
information of the headmost track atom set in this
movie  atom. Subsequently, the system control
microcomputer 19, in  step SP4, determines the type of
the track based on the  information of the headmost
track atom acquired in step SP3, 25 and subsequently
in step SP5, determines whether or not this - 55
S04P1499  track is the track atom of a program stream
conforming to  the MPEG-2 system: 



Upon a negative result being obtained, this case means
that this track atom is the track atom of the sound
stream  5 of another track, the system control
microcomputer 19 proceeds to step SP6 from step SP5,
and acquires the  priority information set in the user
data atom of this track  atom. Also, in the subsequent
step SP7, the system control  microcomputer 19
determines whether or not a reproducible 10 number of
streams have been registered in the reproduction
stream list, and also the priority of this acquired
information is further lower than the lowest priority
of the  streams which have been registered in the
reproduction  stream list. 15 Here, in the event that
a reproducible number of  streams have not been
registered in the reproduction stream  list yet, or in
the event that a reproducible number of  streams have
been already registered in the reproduction  stream
list, and also the priority of this acquired 20
information is higher than the lowest priority of the
streams which have been registered in the reproduction
stream list, the system control microcomputer 19
proceeds to  step SP8 from step SP7, and registers the
track  corresponding to the track atom according to
this 25 information acquisition into the reproduction
stream list as - 56  SO4P1499  an object to be
reproduced. Also, in this case, in the  event that a
reproducible number of streams have been  



already registered in the reproduction stream list, of
the  streams registered, the system control
microcomputer 19 5 excludes the stream having the
lowest priority from the  objects to be reproduced,
and registers the track  corresponding to the track
atom according to this  information acquisition into
the reproduction stream list. When the system control
microcomputer 19 thus completes  10 registration to
the reproduction list, the system control
microcomputer 19 proceeds to step SP9. On the other
hand, in the event that a reproducible  number of
streams has been already registered in the
reproduction stream list, and also the priority of
this 15 acquired information is further lower than the
lowest  priority of the streams which have been
registered in the  reproduction stream list, the
system control microcomputer  19 directly proceeds to
step SP9 from step SP7 without  registering the track
corresponding to the track atom 20 according to this
information acquisition into the  reproduction stream
list. In this step SP9, the system control
microcomputer 19  determines whether or not the
processing regarding all of  the track atoms set in
the movie atom has been completed, 25 and in the event
of obtaining a negative result, the system - 57
S04P1499  control microcomputer 19 proceeds to step
SP10 from step SP9,  switches an object to be
processed to the next track atom,  



and returns to step SP4.  According to the above
arrangement,, with regard to the  5 sound track
assigned to a QT file as another track, the  system
control microcomputer 19 is arranged so as to select
an object to be reproduced based on the priority of
the user  data atom provided in the track atom
corresponding to this  sound track. 10 On the other
hand, in the event that the track atom is  the track
atom of the program stream conforming to the MPEG- 2
system, the system control microcomputer 19 obtains a
positive result in step SP5, and accordingly proceeds
to  step SP11 from step SP5. Here, the system control
15 microcomputer 19 acquires the system auxiliary
information  provided in the sample description of
this track atom. Also,  in the subsequent step SP12,
the system control  microcomputer 19 initializes a
variable i which is used for  priority processing to a
value of 1, and in the subsequent 20 step SP13, with
regard to the elementary stream which makes  up this
program stream and is specified by this variable i,
the system control microcomputer 19 detects priority
information using the system auxiliary information
acquired  in step SP11. 25 Also, in the subsequent
step SP14, the system control - 58  S04P1499
microcomputer 19 determines whether or not a
reproducible  number of streams has been registered in
the reproduction  



stream list, and also the priority of this acquired
information is further lower than the lowest priority
of the  5 streams which have been registered in the
reproduction  stream list. Here, in the event that a
reproducible number of  streams have not been
registered in the reproduction stream  list yet, or in
the event, that a reproducible number of 10 streams
have been already registered in the reproduction
stream list, and also the priority of this acquired
information is higher than the lowest priority of the
streams which have been registered in the reproduction
stream list, the system control microcomputer 19
proceeds to 15 step SP15 from step SP14, and registers
the elementary  stream according to this information
acquisition into the  reproduction stream list as an
object to be reproduced.  Also, in this case, in the
event that a reproducible number  of streams have been
already registered in the reproduction 20 stream list,
of the streams registered, the system control
microcomputer 19 excludes the stream having the lowest
priority from the objects to be reproduced, and
registers  the elementary stream according to this
information  acquisition into the reproduction stream
list. When the 25 system control microcomputer 19 thus
completes registration - 59  S04P1499 to the
reproduction stream list, the system control
microcomputer 19 proceeds to step SP16. 



On the other hand, in the event that a reproducible
number of streams has been already registered in the 5
reproduction stream list, and also the priority of
this  acquired information is further lower than the
lowest  priority of the streams which have been
registered in the  reproduction stream list, the
system control microcomputer  19 directly proceeds to
step SP16 from step SP14 without 10 registering into
the reproduction track list. In this step SP16, the
system control microcomputer 19  determines whether or
not the processing regarding all of  the elementary
streams has been completed, and in the event  of
obtaining a negative result, the system control 15
microcomputer 19 proceeds to step SP17 from step SP16,
increments the variable i, and returns to step SP13.
Thus,  the system control microcomputer 19, with
regard to the  respective elementary streams making up
the program stream,  sequentially detects the
respective priorities set in the 20 sample description
atoms to set the elementary stream to an  object to be
reproduced, upon the processing regarding all  of the
respective elementary streams making up the program
stream having been completed, obtains a positive
result in  step SP16, and accordingly proceeds to step
SP9 from the 25 step SP16. - 60  S04P1499 Also, upon
the processing regarding all of the tracks  in this QT
file having been completed, the system control  



microcomputer 19 can obtain a positive result in step
SP9,  and accordingly proceeds to step SP18 from step
SP9, and  5 ends this processing procedure. According
to these processing, the system control  microcomputer
19 registers an object to be reproduced into  the
reproduction stream list in a reproducible range in
accordance with the priorities set in the movie atom.
Also, 10 the system control microcomputer 19
reproduces only the  corresponding track in accordance
with this reproduction  stream list, and provides this
to the user. According to this embodiment, an
arrangement is made  wherein a program stream is
recorded as a QT file, and the  15 priorities when
performing reproduction are set to the respective
elementary streams making up this program stream,
whereby the program stream can be appropriately
reproduced  depending on the content of the file.
Also, with regard to other tracks as well, even in the
20 event of creating a QT file by mixing a track
serving a  program stream and other tracks, the
respective streams can  be appropriately reproduced
depending on the content of the  file by setting
priorities thereto. Also, on the reproducing side, the
respective streams  25 can be appropriately reproduced
depending on the content of - 61  S04P1499 the file by
selecting an object to be reproduced in  accordance
with the settings of the priorities thus set.  



(5) Third Embodiment With this embodiment, sound
tracks are subjected to  5 mixing and output in
accordance with the priorities above  described
regarding the Second Embodiment, and thus the
priorities set to the QT file are effectively used,
and  these tracks are appropriately reproduced
depending on the  content of the file. Note that the
QT file according to 10 this embodiment is formed
identically to the QT file  according to the Second
Embodiment, so that redundant  description will be
omitted. A reproducing device according to this
embodiment has  generally the same recording and
reproducing system as the  15 videodisc device 1 above
described regarding Fig. 1 except that there are
sufficient resources as to the QT file of  which
reproduction is instructed, and specifically, except
that the file decoder 16, audio decoder 14, and so.
forth are  arranged so as to process multiple sound
streams 20 corresponding to the reproducing device
according to this  embodiment, so that hereinafter,
description will be made  with reference to the
configuration in this Fig. 1. The system control
microcomputer 19 of this reproducing  device detects
the priorities information regarding the 25 respective
streams of the QT file to set mixing ratios - 62
S04P1499  thereof by executing the processing
procedure in Fig. 21 and  Fig. 22. That is to say, the
system control microcomputer  



19, upon reproduction of the QT file being instructed
by a  user, proceeds to step SP22 from step SP21, and
initializes 5 a sound list. Here, the sound list is a
list which records  the identifier of a sound track
along with the priority  thereof. Subsequently, the
system control microcomputer 19  proceeds to step
SP23, instructs reproduction of the movie  atom of the
QT file of which reproduction is instructed, and 10
acquires the information of the headmost track atom
set in  this movie atom. Subsequently, the system
control  microcomputer 19, in step SP24, determines
the type of the  track based on the information of the
headmost track atom  acquired in step SP23, and in the
subsequent step SP25, 15 determines whether or not
this track is the track atom of a  program stream
conforming to the MPEG-2 system. Upon a negative
result being obtained here, this case  means that this
track atom is the track atom of a sound  stream or the
like of another track, the system control 20
microcomputer 19 proceeds to step SP26 from step SP25,
and  determines whether or not this track is a sound
track. Here,  in the event that this track is a video
track, the system  control microcomputer 19 obtains a
negative result, and  proceeds to step SP27 from step
SP26, determines whether or 25 not the processing
regarding all of the track atoms has been - 63
S04P1499 completed, and upon a negative result being
obtained, the  system control microcomputer 19
proceeds to step SP28 from  



step SP27,, switches an object to be processed to the
next  track atom, and returns to step SP24. 5 On the
other hand, upon a positive result being  obtained in
step SP26, the system control microcomputer 19
proceeds to step SP29 from step SP26, and acquires the
priority information set to the user data atom of this
track  atom. Also, subsequently in step SP30, the
system control 10 microcomputer 19 registers this
acquired priority  information into the sound list
along with the identifier of  the corresponding track,
and proceeds to step SP27. Accordingly, in this case
as well, the system control  microcomputer 19 is
arranged so as to acquire the priority  15 information
set in the user data atoms regarding sound tracks
serving as another track, and register this acquired
priority information into the sound list. On the other
hand, upon a positive result being  obtained in step
SP25, the system control microcomputer 19  20 proceeds
to step SP31 from step SP25. Here, the system control
microcomputer 19 initializes a variable i which is
used for priority processing to a value of 1, and in
the  subsequent step SP32, with regard to the
elementary stream  which makes up this program stream
and is specified by this 25 variable i, acquires
information indicating the type of the - 64  S04P1499
stream from the system information (format atom) of
the  sample description atom. Also, in the subsequent
step SP33,  



the system control microcomputer 19 determines whether
or  not this acquired information is a sound stream,
and upon a 5 negative result being obtained here,
proceeds to step SP34  from step SP33, determines
whether or not the processing  regarding all of the
elementary streams of the program  stream has been
completed, and upon a negative result being  obtained
here, proceeds to step SP35 from step SP34, 10
increments the variable i, and then returns to step
SP32.  On the other hand, upon a positive result being
obtained in step SP33, the system control
microcomputer 19  proceeds to step SP36 from step
SP33, acquires the priority  information regarding
this stream, following which in step 15 SP37,
registers this acquired priority into the sound list
along with the identifier for specifying the sound
stream,  and proceeds to step SP34. Accordingly, in
this case as  well, with regard to the program stream,
the system control  microcomputer 19 sequentially
acquires the priorities of the 20 respective sound
streams making up the program stream from  the
corresponding sample description atom, and upon the
processing regarding all of the streams making up the
program stream having been completed, obtains a
positive  result in step SP34, and accordingly
proceeds to step SP27  25 from step SP34. - 65
SO4P1499  Also, upon this processing regarding all of
the tracks  making up the QT file having been
completed, the system  



control microcomputer 19 can obtain a positive result
in  step SP27, and accordingly proceeds to step SP38
from step 5 SP27. Here, the system control
microcomputer 19 sets a  mixing ratio to the
respective sound tracks depending on the  priorities
registered in the sound list, and in the  subsequent
step SP39, instructs the audio decoder 14 to  perform
mixing with these ratios, following which proceeds 10
to step SP40, and ends this processing procedure. Fig.
23 is a flowchart illustrating the ratio setting
processing procedure according to this step SP38. With
this  processing procedure, the system control
microcomputer 19  proceeds to step SP43 from step
SP42, divides the value of 15 each priority by a
predetermined value such that the lowest  value of the
priorities registered in the sound list becomes  a
value of 1 here, and thus normalizes the priority
information.  Subsequently, the system control
microcomputer 19 20 proceeds to step SP44, here
acquires information according  to the priority
registered in the top of the sound list, and  in the
subsequent step SP45, determines whether or not the
value of the acquired normalized priority is equal to
or  greater than a value of 1, or less than a value of
10. Upon 25 a positive result being obtained here, the
system control - 66  S04P1499  microcomputer 19
proceeds to step SP46  from step SP45, sets  the ratio
regarding this track to a value of 1.0, following  



which proceeds to step SP47, and determines whether or
not  the processing regarding all of the streams
registered in 5 the sound list has been completed.
Upon a negative result  being obtained here, the
system control microcomputer 19  proceeds to step
SP48, sets an object to be processed to the  next
content of the sound list, and then returns to step
SP45. 10 On the other hand, upon a negative result
being  obtained in step SP45, the system control
microcomputer 19  proceeds to step SP49 from step
SP45. Here, the system  control microcomputer 19
determines whether or not the value  of the normalized
priority is equal to or greater than a 15 value of 10,
or less than a value of 50. Upon a positive  result
being obtained here, the system control microcomputer
19 proceeds to step SP50 from step SP49, sets the
ratio  regarding this stream to a value of 0.5,
following which  proceeds to step SP47. 20 On the
other hand, upon a negative result being  obtained in
step SP49, the system control microcomputer 19
proceeds to step SP51 from step SP49, sets the ratio
regarding this stream to a value of 0, following which
proceeds to step SP47. 25 Thus, the system control
microcomputer 19 is arranged - 67  S04P1499 so as to
set a ratio to each stream depending on the  priority
set to each stream. In the event that the  



priorities according to the settings in Fig. 11 are
processed by this processing procedure, ratios are set
to 5 the respective streams as shown in Fig. 24 by
contrast with  Fig. 11. The system control
microcomputer 19 instructs the audio  decoder 14 to
perform processing of decoding results so as  to
subject the reproduction output of each streaming to
10 weighting addition and output in accordance with
the above  corresponding ratio, and thus subjects each
streaming to  mixing and output in accordance with the
priority thereof,  and thus appropriately reproduces
each stream depending on  the content of the file. 15
With the conventional QT file, in the event of mixing
and reproducing multiple sound streams, the respective
streams are evenly handled. Accordingly, in the event
of  assigning strength to each track, it has been
necessary to  store actual data itself, which is
stored in a track, of 20 which sound volume is set
variable beforehand, or separately provide a track for
sound volume control. However, such pre-processing
according to a QT file can  be omitted by setting
mixing ratios depending on priorities  like this
embodiment. 25 According to this embodiment, the
respective elementary - 68  S04P1499  streams of the
program stream using a QT file are subjected  to
mixing and output based on the ratios in accordance
with  



the priorities set to the respective elementary
streams,  whereby the program stream can be
appropriately reproduced 5 depending on the content of
the QT file.  (6) Fourth Embodiment With this
embodiment, a reproducing device of a QT file
processes each streaming in combination of the above
Second  Embodiment and Third Embodiment. That is to
say, a 10 streaming having high priority is
selectively acquired in a  reproducible range by
registering streams into a  reproduction streaming
list in accordance with priorities, a  ratio is set to
this streaming having high priority based on  the
priorities, and the streaming is subjected to mixing
and 15 output in accordance with this ratio. With this
embodiment, video streams are also processed  in the
same way. Note that with this processing regarding
video streams, various cases can be conceived
regarding  streams having a small ratio, such as the
case of reducing 20 the frame rate, the case of
lowering resolution, and the  case of lowering
gradation according to color, as well as  the case of
output simply by mixing. As with this embodiment, even
if a stream is selected  depending on priorities in a
reproducible range, and this 25 selected stream is
subjected to mixing based on the ratio in - 69
S04P1499  accordance with the priorities, the program
stream can be  appropriately reproduced depending on
the content of the  



file. Also, applying this embodiment to a video stream
5 enables the program stream to be suitably reproduced
regarding the video stream depending on the content of
the file.  (7) Fifth Embodiment With this embodiment,
the present invention is applied  10 to an editing
device which does not easily process the video  stream
subjected to encoding processing with open GOP,
determination is made regarding whether or not a file
to be  processed is a file which can be edited based
on the  identification information indicating the GOP
above 15 described regarding Fig. 8, and in the event
of a hard-to- edit file, editing instructions by the
user are ignored, and  the user is informed that the
file is a hard-to-edit file. Note that with the
editing device according to this  embodiment, the
recording and reproducing system is 20 configured in
generally the same way as the videodisc device  1
above described regarding Fig. 1 except for the point
according to the processing of such a file, so
hereinafter,  description will be made with reference
to the configuration  in this Fig. 1. 25 Fig. 25 is a
flowchart illustrating the processing - 70  S04P1499
procedure of the system control microcomputer 19
according  to this file. The system control
microcomputer 19, upon a  



file to be edited being instructed by the user, starts
this  processing procedure, and proceeds to step SP52
from step 5 SP51. Here, the system control
microcomputer 19 instructs  reproduction of the movie
atom of a QT file instructed by  the user, and
acquires the information of the headmost track  atom
set in this movie atom. Subsequently, the system
control microcomputer 19, in step SP53, determines the
type 10 of the track based on the information of the
headmost track  atom acquired in step SP52, and
subsequently in step SP54,  determines whether or not
this track is the track atom of a  program stream
conforming to the MPEG-2 system. Upon a negative
result being obtained here, the system  15 control
microcomputer 19 proceeds to step SP55 from step
SP54, determines whether or not the processing
regarding all  of the track atoms has been completed,
and upon a negative  result being obtained, the system
control microcomputer 19  proceeds to step SP56 from
step SP55, switches an object to 20 be processed to
the next track atom, and returns to step SP 53. On the
other hand, upon a positive result being  obtained in
step SP54, the system control microcomputer 19
proceeds to step SP57 from step SP54, and here
acquires the 25 system auxiliary information set in
the sample description - 71  504P1499 atom of this
track atom. Also, in the subsequent step SP58,  the
system control microcomputer 19 determines whether or



not the flags set in this system auxiliary information
are  set so as to indicate closed GOP, and upon a
positive result 5 being obtained here, proceeds to
step SP55 from step SP58.  Thus, the system control
microcomputer 19 sequentially  acquires the track
atoms to detect the program stream of the  MPEG-2, and
in the event of the program stream of the MPEG-2,  the
system control microcomputer 19 determines whether or
10 not the program stream is made up of closed GOP. In
the event that the video stream of the program  stream
of the MPEG-2 thus detected is open GOP, the system
control microcomputer 19 can obtain a negative result
in  step SP58, and accordingly proceeds to step SP59,
sets the 15 QT file specified by the user
edit-impossible, following which proceeds to step SP60
to end this processing procedure.  On the other hand,
in the event of all of the track atoms having been
detected and the program stream of the  MPEG-2 having
not been detected, or further in the event 20 that the
video stream in the program stream of the MPEG-2 is
made up of closed GOP, the system control
microcomputer 19  can obtain a positive result in step
SP55, and accordingly  proceeds to step SP61 from step
SP55, sets the QT file  specified by the user
edit-possible, following which 25 proceeds to step
SP60 to end this processing procedure. - 72  S04P1499
As with this embodiment, determination is made
regarding whether or not the file is a file which can
be  



processed based on the identification information set
in the  sample description atom which indicates
whether to be closed 5 GOP, and the program stream is
recorded with the QT file,  whereby determination can
be made regarding whether or not  the file can be
processed without reproducing and analyzing  the
program stream, and user interface can be improved
accordingly. 10 (8) Sixth Embodiment With this
embodiment, the present invention is applied  to a
reproducing device of a QT file subjected to non-
destructive editing processing by the settings of an
edit  atom. That is to say, with the QT file, for
example as 15 shown in Fig. 26, in the event that a
program stream of the  MPEG-2 (Fig. 26(A)) serving as
an original is made up of  continuous scenes of codes
A, B, and C based on the settings  of the edit atom, a
resource file in which the edit atom is  set again is
created to set this original media data atom to 20
external reference, whereby a QT file F2 which is set
so as  to be reproduced while skipping the scene B can
be created  as shown in Fig. 26(B) without any
modification as to an  original QT file Fl. Also, as
shown in Fig. 27, a QT file can be created 25 wherein
the media data atoms of the QT files Fl and F2 each -
73  S04P1499 made up of a program stream of the MPEG-2
are referenced,  and based on the settings of the edit
atoms thereof, the  



files Fl and F2 are sequentially reproduced. With this
embodiment, the present invention is applied  5 to a
reproducing device for reproducing a QT file subjected
to such editing processing, and with this user
interface,  the amount of processing is reduced based
on the  identification information indicating GOP
above described  regarding Fig. 8, and the deviation
between the reproduction 10 time on the QT track and
the actual reproduction time is  corrected. Note that
with this embodiment as well,  description will be
made with reference to the recording and  reproducing
system above described regarding Fig. 1. That is to
say, with this embodiment, the system 15 control
microcomputer 19, upon reproduction of this type of
file being instructed by the user, acquires the
information  of the corresponding track atom regarding
the program stream  to be reproduced in accordance
with the description of an  editing list. Based on
this information, the system control 20 microcomputer
19 acquires the identification information  indicating
closed GOP set in a sample description atom.  In the
event that it is confirmed by acquisition of this
identification information that the entire scene B on
the succeeding side is subjected to encoding
processing with  25 closed GOP at an interface portion
between the scene A and - 74  S04P1499 scene B shown
in Fig. 27 for example, the system control
microcomputer 19 sequentially reproduces the scene A
and  



scene B in accordance with the description of the edit
atom,  and provides this to the user. Thus, in the
event that it 5 is confirmed that the succeeding side
is subjected to  encoding processing with only closed
GOP, the amount of  processing can be reduced
markedly. On the other hand, in the event that the
entire scene B  on the succeeding side is not
subjected to encoding 10 processing with closed GOP,
but at least the headmost GOP of  this scene B is
subjected to encoding processing with closed  GOP, the
system control microcomputer 19 starts reproduction
from a reproducible position regarding the scene B.
That is  to say, in this case, in the event that the I
picture of the 15 headmost GOP of the scene B is
included in the scene B, the  system control
microcomputer 19 starts reproduction of the  scene B
from this I picture, or in the event that the I
picture of the headmost GOP of the scene B is not
included  in the scene B, the system control
microcomputer 19 starts 20 reproduction of the scene B
from the subsequent I picture.  Also, the reproduction
end point-in-time of the scene A is  extended further
backwards than the point-in-time instructed  by the
edit atom by as much as the change in the
reproduction start position of the scene B. Thus, the
25 timing for switching a-stream so as to facilitate
processing - 75  S04P1499 is changed, and also the
deviation between the actual  reproduction time and
the reproduction time on the QT track  



due to this change is corrected. Note that instead of
such processing, an arrangement 5 may be made wherein
in the event that the entire scene B on  the
succeeding side is not subjected to encoding
processing  with closed GOP, and also the headmost GOP
of the scene B is  open GOP, the system control
microcomputer 19 starts reproduction from a
reproducible position regarding the 10 scene B, and
the reproduction end point-in-time of the scene  A is
extended further backwards than the point-in-time
instructed by the edit atom. Thus, the timing for
switching  a stream so as to facilitate processing can
be changed, and  also the deviation between the actual
reproduction time and 15 the reproduction time on the
QT track due to this change can  be corrected. Also,
instead of this, an arrangement may be made  wherein
only in the event that the entire scene B on the
succeeding side is subjected to encoding processing
with 20 closed GOP, the edited file is reproduced.
Also, in the  event that the top of the succeeding
scene B is open GOP,  the processing may be canceled
in midstream. Note that in  these cases, it becomes
necessary to inform the user by user  interface. 25 As
with this embodiment, when reproducing the file - 76
S04P1499 subjected to editing processing so as to
record the program  stream using a QT file, the
processing is switched based on  



the identification information indicating regarding
whether  to be closed GOP set in the sample
description atom, whereby 5 the processing according
to reproduction of this type of  file can be
simplified. Also, according to such an  arrangement,
occurrence of an error in the middle of  reproduction,
and processing halt can be prevented, and
consequently user annoyance due to occurrence of an
error 10 halting the processing can be reduced.  (9)
Seventh Embodiment With this embodiment, the present
invention is applied  to an editing device, processing
is switched based on the  identification information
indicating regarding whether to 15 be closed GOP set
in a sample description atom when non- destructive
editing using an edit atom. Note that with this
embodiment as well, description will be made with
reference  to the configuration in Fig. 1. That is to
say, the system control microcomputer 19, in  20
response to reproduction instructions by a user,
selects an  object to be edited, accepts the setting
of an editing point  to set an edit atom, sets a movie
atom using this edit atom,  and creates a file of
editing results in an external reference format for
referencing the track set in an  25 original QT file.
- 77 S04P1499 This processing accepts the processing
of editing only  regarding the QT file subjected to
encoding processing by  



closed GOP alone based on the identification
information  indicating regarding whether to be the
closed GOP set in the 5 sample description atom of a
file to be edited. According  to this arrangement,
with this embodiment, the processing in  the system is
reduced, and editing processing can be  performed.
with a simple configuration. Thus, as for a file which
accepts no editing processing,  10 by informing the
user that editing cannot be performed by  user
interface prior to starting editing, an error which
occurs following the processing being started, halting
of  the processing, and so forth can be effectively
prevented,  the user annoyance due to these error,
halting of the 15 processing, and so forth can be
reduced accordingly.  Note that instead of such
processing, the editing  processing can be performed
by subjecting the portion made  up of open GOP to
re-encoding with closed GOP, and in this  case, it is
unnecessary to reproduce the program stream and 20
determine regarding whether to be closed GOP, whereby
the  processing can be reduced. As with this
embodiment, when performing the editing  processing so
as to record the program stream using a QT  file, the
processing is switched based on the identification 25
information indicating regarding whether to be closed
GOP - 78  S04PI499 set in the sample description atom,
whereby this editing  processing can be simplified.
Also, according to such an  



arrangement, occurrence of an error in the middle of
reproduction, and processing halt can be prevented,
and 5 consequently user annoyance due to occurrence of
an error  halting the processing can be reduced. (10)
Eighth Embodiment With this embodiment, the present
invention is applied  to an editing device, and a
reproducing device of the file  10 edited by this
editing device, and the respective streams of a
program stream are controlled in detail using a stream
control track. That is to say, with this embodiment,
while reproducing  the file specified by a user, the
editing device accepts the  15 settings of
reproduction output, and halt of reproduction output
instructed by the user regarding the sound streams
provided in this file, as shown in Fig. 12. The
editing  device creates a editing list based on this
settings,  acquires information regarding the sound
stream assigned to 20 a program stream to be edited
from this editing list, and  thus creates a stream
control track. Also, as for the  remaining sound
streams, the editing device sets the  duration of
reproduction output and the duration for  stopping
reproduction output based on the edit atom and 25
sample table atom of the corresponding track atom. -
79  S04P1499 The editing device sets the stream
control track thus  created to actual data serving as
a track, and as for actual  



data serving as another sound track and actual data
serving  as the program stream, the editing device
creates a file of 5 editing results by creating a
resource using a format for  referencing the original
file. According to this arrangement, with this
embodiment,  the multiple sound streams are arranged
so as to be  controlled in detail, and accordingly to
improve usability 10 according to this type of file.
Also, this stream control track is assigned to a media
data atom to be provided as a track, whereby further
editing  processing can be executed with reference to
the stream  control track according to editing results
thus created. 15 Moreover, in this case, modifying the
stream control track  which is a so-called original
enables the modification to be  reflected on another
editing result obtained by thus  referencing thereto,
whereby efficiency of the processing,  and
simplification of maintenance can be realized 20
accordingly. Fig. 28 through Fig. 31 are flowcharts
illustrating the  processing procedure according to a
reproducing device for  reproducing a QT file in which
a stream control track is  thus provided. With this
reproducing device, the recording 25 and reproducing
system is configured generally in the same - 80
S04P1499 way as the videodisc device 1 above described
regarding Fig.  1 except that the configuration
relating to this stream  



control track differs, so description will be made
with  reference to the configuration in Fig. 1. 5 With
this reproducing device, upon reproduction of a  file
being instructed by a user, the system control
microcomputer 19 starts this processing procedure,
proceeds  to step SP72 from step SP71, and here
initializes a control  list. Here, the control list is
a list for controlling the 10 sound streams serving as
a program stream assigned to this  file. Also, the
system control microcomputer 19 initializes  an
object-to-be-reproduced list in the subsequent step
SP73.  Here, the object-to-be-reproduced list is a
list for identifying objects to be reproduced
regarding the tracks  15 assigned to this file.
Subsequently, the system control microcomputer 19
proceeds to step SP74, and here determines whether or
not  there is a stream control track by reproducing
the movie  atom. Upon a negative result being obtained
here, the 20 system control microcomputer 19 proceeds
to step SP75 from  step SP74, and acquires the
information of the headmost  track atom from the
information of the movie atom. The system control
microcomputer 19, in the subsequent  step SP76,
detects the type of the track corresponding to  25 the
information of this acquired track atom, and in the -
81  S04P1499 subsequent step SP77, determines whether
or not this track  is a program stream of the MPEG-2.
Upon a positive result  



being obtained here, the system control microcomputer
19  proceeds to step SP78 from step SP77, analyzes the
edit atom 5 and sample table atom of this track atom,
and in the  subsequent step SP79, registers
reproduction start time,  reproduction end time, and
the identifier of the sound  stream regarding each
sample set by the sample table atom  into the
object-to-be-reproduced list based on this analysis
10 results. Subsequently, the system control
microcomputer 19  proceeds to step SP80, determines
whether or not the  processing regarding all of the
track atoms has been  completed, and upon a negative
result being obtained here, 15 the system control
microcomputer 19 proceeds to step SP81  from step
SP80, switches an object to be processed to the  next
track atom, and then returns to step SP76. On the
other hand, upon a negative result being  obtained in
step SP77, the system control microcomputer 19  20
proceeds to step SP82 from step SP77, determines
whether or not the corresponding track is a sound
track, and upon a  negative result being obtained
here, the system control  microcomputer 19 proceeds to
step SP80. On the other hand,  upon a positive result
being obtained in step SP82, the 25 system control
microcomputer 19 proceeds to step SP83 from - 82
S04P1499 step SP82, analyzes the edit atom and sample
table atom of  this track atom, and in the subsequent
step SP84, registers  



reproduction start time, reproduction end time, and
the  identifier of the corresponding track regarding
each sample 5 set by the sample table atom into the
object-to-be- reproduced list based on this analysis
results, and the flow  proceeds to step SP80. Also,
upon the processing regarding all of the track  atoms
been completed, the system control microcomputer 19
10 can obtain a positive result in step SP80, and
accordingly  proceeds to step SP86 from step SP80, and
ends this processing procedure. According to this
arrangement, in the event that no  stream control
track is provided, the system control 15 microcomputer
19 is arranged so as to generate an object-to-
be-reproduced list for instructing start of
reproduction and  end of reproduction regarding each
sound track, sound stream  based on the edit atom set
to each track. On the other hand, upon a positive
result being 20 obtained in step SP74, the system
control microcomputer 19  proceeds to step SP88 from
step SP74, and acquires the track  atom information
according to this stream control track.  Also, in the
subsequent step SP89, the system control
microcomputer 19 acquires and analyzes the information
of 25 the sample table atom and edit atom of this
track atom, and - 83  S04P1499 in the subsequent step
SP90, reproduces the headmost sample  from the
detected stream control track based on this  



analysis result. The system control microcomputer 19,
in  the subsequent step SP91, registers the
reproduction start 5 time, reproduction end time, and
the identifier of the sound  stream which is set
enable into the control list based on  this headmost
sample information, and in the subsequent step  SP92,
determines whether or not the processing up to the
tail end sample of the stream control track has been
10 completed. Upon a negative result being obtained
here, the system  control microcomputer 19 proceeds to
step SP93 from step  SP92, sets an object to be
processed to the next sample, and  then returns to
step SP89. According to this arrangement, 15 the
system control microcomputer 19 is arranged so as to
sequentially acquire the information registered in the
stream control track by the samples, and register this
into the control list. Upon the processing regarding
all of the samples having  20 been completed, the
system control microcomputer 19 can  obtain a positive
result in step SP 92, and accordingly  proceeds to
step SP95 from step SP92. Here, the system  control
microcomputer 19 acquires the information of the
headmost track atom from the information of the movie
atom. 25 The system control microcomputer 19, in the
subsequent - 84  S04P1499 step SP96, detects the type
of the track corresponding to  the information of this
acquired track atom, and in the  



subsequent step SP97, determines whether or not this
track  is a program stream of the MPEG-2. Upon a
positive result 5 being obtained here, the system
control microcomputer 19  proceeds to step SP98 from
step SP97, analyzes the edit atom  and sample table
atom of this track atom, and in the  subsequent step
SP99, acquires the identifier of the sound  stream
based on this analysis results. 10 The system control
microcomputer 19, in the subsequent  step SP100,
acquires the information according to the
corresponding stream recorded in the control list
based on  this identifier, and registers this
information into a  tentative list (DList) in the
format corresponding to the 15 object-to-be-reproduced
list. Also, in the subsequent step  SP101, the system
control microcomputer 19 corrects the  description of
the stream control track with the description  of the
edit atom by performing correction so as not to
reproduce any sound stream in the tentative list
regarding 20 the duration in which reproduction of the
program stream is  stopped by the edit atom, and in
the subsequent step SP102,  registers the record of
the tentative list thus corrected  into
the.object-to-be-controlled list. Also, in the
subsequent step SP103, the system control  25
microcomputer 19 determines whether or not the
processing - 85  S04P1499 regarding all of the sound
streams has been completed, and  upon a negative
result being obtained here, the system  



control microcomputer 19 proceeds to step SP104 from
step  SP103, switches an object to be processed to the
next sound 5 stream, and then returns to step SP100.
On the other hand, upon the processing regarding all
of  the sound streams having been completed, the
system control  microcomputer 19 can obtain a positive
result in step SP103,  and accordingly proceeds to
step SP105 from step SP103, and 10 here determines
whether or not all of the tracks have been processed.
Upon a negative result being obtained here, the
system control microcomputer 19 proceeds to step SP106
from  step SP105, switches an object to be processed
to the subsequent track, and then returns to step
SP96. 15 On the other hand, upon a negative result
being  obtained in step SP97, the system control
microcomputer 19  proceeds to step SP110 from step
SP97, here determines  whether or not the track
according to this track atom is a  sound track, and
upon a positive result being obtained here, 20 the
system control microcomputer 19 analyzes the sample
table atom and edit atom, and in the subsequent step
SP112,  records reproduction start time and so forth
in the object- to-be-reproduced list based on this
analysis results, following which proceeds to step
SP105. On the other hand,  25 upon a negative result
being obtained in step SP110, the - 86  S04P1499
system control microcomputer 19 directly proceeds to
step  SP105 from step SP110. 



According to the above arrangement, upon the
processing  regarding all of the tracks having been
completed following  5 the object-to-be-reproduced
list having been set sequentially, the system control
microcomputer 19 can obtain  a positive result in step
SP105, and thus proceeds to step  SP114 from step
SP105, and ends this processing procedure. When thus
creating the object-to-be-edited list, the  10 system
control microcomputer 19 controls the entire
operation so as to reproduce the sound tracks and
sound  streams set in the object-to-be-edited list,
also controls  the output or non-output of the sound
serving as this  reproduction result by controlling
operation of the audio 15 decoder 14 in accordance
with the record of the object-to- be-edited list, and
thus controls reproduction according to  the sound
streams in accordance with the settings of the  stream
control track. According to this embodiment, the
program stream is  20 arranged so as to be recorded
using a QT file, and a track  for controlling
reproduction of the program stream is formed  of the
same track as the actual data according to this
program stream, whereby the multiple tracks making up
the  program stream can be controlled in detail, and
usability 25 can be improved accordingly. - 87
S04P1499 (11) Ninth Embodiment This embodiment
reproduces a QT file in a combination  



of the stream control track above described regarding
the  Eighth Embodiment and mixing based on priorities
above 5 described regarding the Third Embodiment. With
this embodiment, a QT file is arranged so as to be
reproduced in combination of the above stream control
track  and mixing based on priorities, whereby
reproduction of the  QT file can be controlled further
in detail. 10 (12) Other Embodiments Note that with
the above embodiments, the case has been  described
wherein output or non-output of reproduction  results
is simply controlled with a stream control track,  but
the present invention is not restricted to this case,
15 and can be widely applied to various types of
control such  as a case in which the ratio according
to mixing is defined  to perform control with this
ratio, for example. Also, with the above embodiments,
the case has been  described wherein a program stream
of the MPEG-2 is 20 processed, but the present
invention is not restricted to  this case, and can be
widely applied to the processing of a  stream which is
made up of multiplexing the elementary  streams of
video and sound, such as a transport stream
conforming to the MPEG-2, and a program stream in
various  25 types of format. - 88  S04P1499 Also, with
the above embodiments, the case has been  described
wherein the present invention is applied to a  



videodisc device and the like using a QT file, but the
present invention is not restricted to this case, and
can be 5 widely applied to a recording device,
reproducing device,  and so forth of a file having the
same configuration as a QT  file, such as an ISO Base
Media file format on the basis of  a QT format
(MPEG4-partl2), Motion JPEG2000 (MJ2) file format, and
AVC (Advanced Video Coding: MPEG4-partlO) file  10
format, for example. Also, with the above embodiments,
the case has been  described wherein a QT file is
recorded in an optical disc,  but the present
invention is not restricted to this case,  and can be
widely applied to the cases in which a QT file is 15
recorded in various types of recording medium, such as
a  magnetic disk, or memory card. Industrial
Applicability The present invention can be applied to
a videodisc  20 device, for example. - 89  CLAIMS
S04P1499 1. A file recording device for recording
actual data in a  recording medium as a file with a
predetermined format, 5 wherein said file to which a
plurality of said actual data  can be assigned is
formed of a management information block  in which
management information for managing said actual  data
is put together, and said actual data block; wherein
said management information block is further 



10 divided into blocks by a hierarchical structure,
the middle- level hierarchical management information
block  corresponding to said actual data is formed for
each said  actual data, and the corresponding
information necessary for  reproducing said actual
data is set to a low-level 15 hierarchical block of
said middle-level hierarchical  management information
block; and wherein said file recording device assigns
a stream  in which video data serving as a stream and
sound data  serving as a stream are multiplexed to one
piece of said 20 actual data to form said actual data
block, forms said  middle-level hierarchical
management information block  corresponding to said
multiplexed stream, sets information  necessary for
reproducing said multiplexed stream,  information
necessary for reproducing said video data 25 serving
as said stream, and information necessary for - 90
S04P1499 reproducing said sound data serving as said
stream to the  low-level hierarchical block of the
middle-level  hierarchical management information
block, and records said  multiplexed stream in said
recording medium as a file with  5 said format. 2. The
file recording device according to Claim 1,  wherein
information necessary for reproducing said
multiplexed stream, information necessary for
reproducing 10 said video data serving as said stream,
and information  



necessary for reproducing said sound data serving as
said  stream are set to said low-level hierarchical
block as the  extended data of said low-level
hierarchical block. 15 3. The file recording device
according to Claim 2,  wherein the information
necessary for reproducing said  multiplexed stream is
separated into system information  relating to basic
information, and system auxiliary  information
relating to auxiliary information, which are set 20 to
said low-level hierarchical block as each entry
respectively. 4. The file recording device according
to Claim 1,  wherein identification information, which
indicates whether 25 said video data serving as said
stream is data which has - 91  SO4P1499 been subjected
to encoding processing using closed GOP, or  data
which has been subjected to encoding processing using
open GOP, is set to said low-level hierarchical block.
5. The file recording device according to Claim 1,
wherein priority information which indicates the
priority at  the time of reproduction regarding each
stream making up  said corresponding multiplexed
stream is set to said middle- level hierarchical
management information block. 10 6. The file recording
device according to Claim 5,  wherein priority
information which indicates the priority at  the time
of reproducing the corresponding actual data is set  



for each said actual data. 15 7. The file recording
device according to Claim 1,  wherein control
information for controlling each stream  making up
said multiplexed stream is assigned to said actual
data block as one piece of actual data, and the
middle-level 20 hierarchical management information
block corresponding to  said control information is
set. 8. The file recording device according to Claim
7,  wherein said control information is information
which 25 instructs output or non-output of
reproduction results - 92  SO4P149  regarding each of
said respective streams. 9. A file reproducing device
for reproducing and  outputting a file recorded in a
predetermined recording  5 medium, wherein said file
to which a plurality of said actual data can be
assigned is formed of a management  information block
in which management information for  managing said
actual data is put together, and said actual  data
block; 10 wherein said management information block is
further  divided into blocks by a hierarchical
structure, the middle- level hierarchical management
information block  corresponding to said actual data
is formed for each said  actual data, the
corresponding information necessary for 15 reproducing
said actual data is set to a low-level  



hierarchical block of said middle-level hierarchical
management information block, a stream in which video
data  serving as a stream and sound data serving as a
stream are  multiplexed is assigned to one piece of
said actual data to 20 form said actual data block,
said middle-level hierarchical  management information
block corresponding to said  multiplexed stream is
formed, information necessary for  reproducing said
multiplexed stream, information necessary  for
reproducing said video data serving as said stream,
and 25 information necessary for reproducing said
sound data 9 - 93  S04P1499 serving as said stream are
set to the low-level hierarchical  block of the
middle-level hierarchical management  information
block; and wherein said file reproducing device
processes the  data of said file to be reproduced from
said recording  medium based on said information
necessary for reproduction  set to said low-level
hierarchical block to reproduce said  video data
serving as said stream and said sound data  serving as
said stream. 10 10. The file reproducing device
according to Claim 9,  wherein a file having
difficulty in reproduction is detected  based on said
information necessary for reproduction set to  said
low-level hierarchical block. 



15 11. The file reproducing device according to Claim
9,  wherein the processing relating to said
multiplexed stream  is switched based on the
identification information set to  said low-level
hierarchical block, which indicates whether 20 said
video data serving as said stream is data which has
been subjected to encoding processing using closed
GOP, or  data which has been subjected to encoding
processing using  open GOP. 25 12. The file
reproducing device according to Claim 9, - 94
304P1499 wherein determination is made regarding
whether or not the  file is reproducible based on the
identification information  set to said low-level
hierarchical block, which indicates  whether said
video data serving as said stream is data which  has
been subjected to encoding processing using closed
GOP,  or data which has been subjected to encoding
processing  using open GOP. 13. The file reproducing
device according to Claim 9,  10 wherein a stream to
be reproduced is selected based on the priority
information set to said middle-level hierarchical
management information block, which indicates the
priority  at the time of reproduction regarding each
stream making up  said corresponding multiplexed
stream. 15 14. The file reproducing device according
to Claim 9,  



wherein based on the priority information set to said
middle-level hierarchical management information
block,  which indicates the priority at the time of
reproduction 20 regarding each stream making up said
corresponding  multiplexed stream, said stream is
subjected to mixing. 15. The file reproducing device
according to Claim 9,  wherein based on the control
information to be provided in 25 said actual data
block, which controls each stream making up - 95
SO4P1499 said multiplexed stream, reproduction of said
corresponding stream is controlled. 16. The file
reproducing device according to Claim 15,  wherein
control of reproduction of said corresponding stream
is control of output or non-output of reproduction
results. 17. A file editing device for editing a file
with a  predetermined format, wherein said file to
which a plurality 10 of said actual data can be
assigned is formed of a  management information block
in which management information  for managing said
actual data is put together, and said  actual data
block; wherein said management information block is
further 15 divided into blocks by a hierarchical
structure, the middle- level hierarchical management
information block  corresponding to said actual data
is formed for each said  actual data, the
corresponding information necessary for  reproducing
said actual data is set to a low-level 



20 hierarchical block of said middle-level
hierarchical  management information block, a stream
in which video data  serving as a stream and sound
data serving as a stream are  multiplexed is assigned
to one piece of said actual data to  form said actual
data block, said middle-level hierarchical  25
management information block corresponding to said -
96  S04P1499  multiplexed stream is formed,
information necessary for  reproducing said
multiplexed stream, information necessary  for
reproducing said video data serving as said stream,
and  information necessary for reproducing said sound
data 5 serving as said stream are set to the low-level
hierarchical  block of the middle-level hierarchical
management  information block; and. wherein said file
editing device processes said  file based on said
information necessary for reproduction  10 set to said
low-level hierarchical block. 18. The file editing
device according to Claim 17,  wherein determination
is made regarding whether or not said  file is
editable based on said information necessary for 15
reproduction set to said low-level hierarchical block.
19. The file editing device according to Claim 17,
wherein the processing relating to said multiplexed
stream  is switched based on the identification
information set to 20 said low-level hierarchical
block, which indicates whether  said video data
serving as said stream is data which has  



been subjected to encoding processing using closed
GOP, or  data which has been subjected to encoding
processing using  open GOP. 25 - 97  S04P1499 20. The
file editing device according to Claim 17,  wherein
determination is made regarding whether or not the
file can be processed based on the identification
information set to said low-level hierarchical block,
which 5 indicates whether said video data serving as
said stream is  data which has been subjected to
encoding processing using  closed GOP, or data which
has been subjected to encoding  processing using open
GOP. 10 21. The file editing device according to Claim
17,  wherein priority information which indicates the
priority at  the time of reproduction regarding each
stream making up  said corresponding multiplexed
stream is set to said middle- level hierarchical
management information block depending on  15 the
settings by a user. 22. The file editing device
according to Claim 17,  wherein control information
for controlling each stream  making up said
multiplexed stream is set to said actual data 20
depending on the settings by a user. 23. A file
recording method for recording actual data in  a
recording. medium as a file with a predetermined
format,  wherein said file to which a plurality of
said actual data 



25 can be assigned is formed of a management
information block - 98  SO4P1499 in which management
information for managing said actual  data is put
together, and said actual data block; wherein said
management information block is further  divided into
blocks by a hierarchical structure, the middle- 5
level hierarchical management information block
corresponding to said actual data is formed for each
said  actual data, and the corresponding information
necessary for  reproducing said actual data is set to
a low-level  hierarchical block of said middle-level
hierarchical 10 management information block; and
wherein said file recording method assigns a stream
in which video data serving as a stream and sound data
serving as a stream are multiplexed to one piece of
said  actual data to form said actual data block,
forms said 15 middle-level hierarchical management
information block  corresponding to said multiplexed
stream, sets information  necessary for reproducing
said multiplexed stream,  information necessary for
reproducing said video data  serving as said stream,
and information necessary for 20 reproducing said
sound data serving as said stream to the  low-level
hierarchical block of the middle-level  hierarchical
management information block, and records said
multiplexed stream in said recording medium as a file
with  said format. 



25 - 99  S04P1499 24. The file recording method
according to Claim 23,  wherein identification
information, which indicates whether  said video data
serving as said stream is data which has  been
subjected to encoding processing using closed GOP, or
5 data which has been subjected to encoding processing
using  open GOP, is set to said low-level hierarchical
block. 25. The file recording method according to
Claim 23,  wherein priority information which
indicates the priority at 10 the time of reproduction
regarding each stream making up  said corresponding
multiplexed stream is set to said middle- level
hierarchical management information block. 26. The
file recording method according to Claim 23,  15
wherein control information for controlling each
stream  making up said multiplexed stream is assigned
to said actual data block as one piece of actual data,
and the middle-level  hierarchical management
information block corresponding to  said control
information is set. 20 27. A file reproducing method
for reproducing and  outputting a file recorded in a
predetermined recording  medium, wherein said file to
which a plurality of said  actual data can be assigned
is formed of a management 25 information block in
which management information for - 100  



504P1499 managing said actual data is put together,
and said actual  data block; wherein said management
information block is further  divided into blocks by a
hierarchical structure, the middle- 5 level
hierarchical management information block
corresponding to said actual data is formed for each
said  actual data, the corresponding information
necessary for  reproducing said actual data is set to
a low-level  hierarchical block of said middle-level
hierarchical 10 management information block, a stream
in which video data  serving as a stream and sound
data serving as a stream are  multiplexed is assigned
to one piece of said actual data to  form said actual
data block, said middle-level hierarchical  management
information block corresponding to said 15 multiplexed
stream is formed, information necessary for
reproducing said multiplexed stream, information
necessary  for reproducing said video data serving as
said stream, and  information necessary for
reproducing said sound data  serving as said stream
are set to the low-level hierarchical 20 block of the
middle-level hierarchical management  information
block; and wherein said file reproducing method
processes the  data of said file to be reproduced from
said recording  medium based on said information
necessary for reproduction 25 set to said low-level
hierarchical block to reproduce said - 101  



S04P1499  video data serving as said stream and said
sound data serving as said stream. 28. The file
reproducing method according to Claim 27,  5 wherein
the processing relating to said multiplexed stream is
switched based on the identification information set
to  said low-level hierarchical block, which indicates
whether  said video data serving as said stream is
data which has  been subjected to encoding processing
using closed GOP, or 10 data which has been subjected
to encoding processing using  open GOP. 29. The file
reproducing method according to Claim 27,  wherein a
stream to be reproduced is selected based on the 15
priority information set to said middle-level
hierarchical  management information block, which
indicates the priority  at the time of reproduction
regarding each stream making up  said corresponding
multiplexed stream. 20 30. The file reproducing method
according to Claim 27,  wherein based on the control
information to be provided in  said actual data block,
which controls each stream making up  said multiplexed
stream, reproduction of said corresponding  stream is
controlled. 25 - 102  504P1499 31. A file editing
method for editing a file with a  predetermined
format, wherein said file to which a plurality  



of said actual data can be assigned is formed of a
management information block in which management
information 5 for managing said actual data is put
together, and said  actual data block; wherein said
management information block is further  divided into
blocks by a hierarchical structure, the middle- level
hierarchical management information block 10
corresponding to said actual data is formed for each
said  actual data, the corresponding information
necessary for  reproducing said actual data is set to
a low-level  hierarchical block of said middle-level
hierarchical  management information block, a stream
in which video data 15 serving as a stream and sound
data serving as a stream are  multiplexed is assigned
to one piece of said actual data to  form said actual
data block, said middle-level hierarchical  management
information block corresponding to said multiplexed
stream is formed, information necessary for 20
reproducing said multiplexed stream, information
necessary  ,for reproducing said video data serving as
said stream, and  information necessary for
reproducing said sound data  serving as said stream
are set to the low-level hierarchical  block of the
middle-level hierarchical management 25 information
block; - 103  S04P1499 and wherein said file editing
method processes said  file based on said information
necessary for reproduction  



set to said low-level hierarchical block. 5 32. The
file editing method according to Claim 31,  wherein
the processing relating to said multiplexed stream  is
switched based on the identification information set
to  said low-level hierarchical block, which indicates
whether  said video data serving as said stream is
data which has 10 been subjected to encoding
processing using closed GOP, or  data which has been
subjected to encoding processing using  open GOP. 33.
The file editing method according to Claim 31, 15
wherein priority information which indicates the
priority at  the time of reproduction regarding each
stream making up  said corresponding multiplexed
stream is set to said middle- level hierarchical
management information block depending on  the
settings by a user. 20 34. The file editing method
according to Claim 31,  wherein control information
for controlling each stream  making up said
multiplexed stream is set to said actual data
depending on the settings by a user. 25 - 104
S04P1499 35. A program regarding a file recording
method for  recording actual data in a recording
medium as a file with a  predetermined format, wherein
said file to which a plurality  of said actual data
can be assigned is formed of a 



5 management information block in which management
information  for managing said actual data is put
together, and said  actual data block; and wherein
said management information block is  further divided
into blocks by a hierarchical structure, the  10
middle-level hierarchical management information block
corresponding to said actual data is formed for each
said  actual data, and the corresponding information
necessary. for reproducing said actual data is set to
a low-level  hierarchical block of said middle-level
hierarchical 15 management information block; said
program regarding a file recording method  comprising:
a step for assigning a stream in which video data
serving as a stream and sound data serving as a stream
are 20 multiplexed to one piece of said actual data to
form said  actual data block; and a step for forming
said middle-level hierarchical  management information
block corresponding to said  multiplexed stream, and
also setting information necessary 25 for reproducing
said multiplexed stream, information - 105  S04P1499
necessary for reproducing said video data serving as
said  stream, and information necessary for
reproducing said sound  data serving as said stream to
the low-level hierarchical  block of the middle-level
hierarchical management  



information block. 36. A program regarding a file
reproducing method for  reproducing and outputting a
file recorded in a  predetermined recording medium,
wherein said file to which a 10 plurality of said
actual data can be assigned is formed of a  management
information block in which management information for
managing said actual data is put together, and said
actual data block; wherein said management information
block is further 15 divided into blocks by a
hierarchical structure, the middle- level hierarchical
management information block  corresponding to said
actual data is formed for each said  actual data, the
corresponding information necessary for  reproducing
said actual data is set to a low-level 20 hierarchical
block of said middle-level hierarchical  management
information block, a stream in which video data
serving as a stream and sound data serving as a stream
are  multiplexed is assigned to one piece of said
actual data to  form said actual data block, said
middle-level hierarchical  25 management information
block corresponding to said - 106  SO4P1499
multiplexed stream is formed, information necessary
for  reproducing said multiplexed stream, information
necessary  for reproducing said video data serving as
said stream, and  information necessary for
reproducing said sound data 5 serving as said stream
are set to the low-level hierarchical  



block of the middle-level hierarchical management
information block; and wherein said program regarding
a file reproducing  method comprises a step for
processing the data of said file  10 to be reproduced
from said recording medium based on said information
necessary for reproduction set to said low-level
hierarchical block to reproduce said video data
serving as  said stream and said sound data serving as
said stream. 15 37. A program regarding a file editing
method for editing  a file with a predetermined
format, wherein said file to  which a plurality of
said actual data can be assigned is  formed of a
management information block in which management
information for managing said actual data is put
together,  20 and said actual data block; wherein said
management information block is further  divided into
blocks by a hierarchical structure, the middle- level
hierarchical management information block
corresponding to said actual data is formed for each
said 25 actual data, the corresponding information
necessary for - 107  S04P1499 reproducing said actual
data is set to a low-level  hierarchical block of said
middle-level hierarchical  management information
block, a stream in which video data  serving as a
stream and sound data serving as a stream are 5
multiplexed is assigned to one piece of said actual
data to  form said actual data block, said
middle-level hierarchical  



management information block corresponding to said
multiplexed stream is formed, information necessary
for  reproducing said multiplexed stream, information
necessary 10 for reproducing said video data serving
as said stream, and  information necessary for
reproducing said sound data  serving as said stream
are set to the low-level hierarchical  block of the
middle-level hierarchical management  information
block; 15 and wherein said program regarding a file
editing  method comprises a step for processing said
file based on  said information necessary for
reproduction set to said low- level hierarchical
block. 20 38. A recording medium storing a program
regarding a file  recording method for recording
actual data in a recording  medium as a file with a
predetermined format, wherein said  file to which a
plurality of said actual data can be  assigned is
formed of a management information block in 25 which
management information for managing said actual data -
108  S04P1499 is put together, and said actual data
block; and wherein said management information block
is  further divided into blocks by a hierarchical
structure, the  middle-level hierarchical management
information block 5 corresponding to said actual data
is formed for each said  actual data, and the
corresponding information necessary for  reproducing
said actual data is set to a low-level  



hierarchical block of said middle-level hierarchical
management information block; 10 said program
regarding a file recording method  comprising: a step
for assigning a stream in which video data  serving as
a stream and sound data serving as a stream are
multiplexed to one piece of said actual data to form
said  15 actual data block; and a step for forming
said middle-level hierarchical  management information
block corresponding to said  multiplexed stream, and
also setting information necessary  for reproducing
said multiplexed stream, information 20 necessary for
reproducing said video data serving as said  stream,
and information necessary for reproducing said sound
data serving as said stream to the low-level
hierarchical  block of the middle-level hierarchical
management  information block. 25 - 109  S04P1499 39.
A recording medium recording a program regarding a
file reproducing method for reproducing and outputting
a  file recorded in a predetermined recording medium,
wherein  said file to which a plurality of said actual
data can be 5 assigned is formed of a management
information block in  which management information for
managing said actual data  is put together, and said
actual data block; 



wherein said management information block is further
divided into blocks by a hierarchical structure, the
middle- 10 level hierarchical management information
block corresponding to said actual data is formed for
each said  actual data, the corresponding information
necessary for  reproducing said actual data is set to
a low-level  hierarchical block of said middle-level
hierarchical 15 management information block, a stream
in which video data  serving as a stream and sound
data serving as a stream are  multiplexed is assigned
to one piece of said actual data to  form said actual
data block, said middle-level hierarchical  management
information block corresponding to said 20 multiplexed
stream is formed, information necessary for
reproducing said multiplexed stream, information
necessary  for reproducing said video data serving as
said stream, and  information necessary for
reproducing said sound data  serving as said stream
are set to the low-level hierarchical 25 block of the
middle-level hierarchical management - 110  S04P1499
information block; and wherein said program regarding
a file reproducing  method comprises a step for
processing the data of said file  to be reproduced
from said recording medium based on said S information
necessary for reproduction set to said low-level
hierarchical block to reproduce said video data
serving as  said stream and said sound data serving as
said stream. 



40. A recoding medium recording a program regarding a
10 file editing method for editing a file with a
predetermined  format, wherein said file to which a
plurality of said  actual data can be assigned is
formed of a management  information block in which
management information for  managing said actual data
is put together, and said actual  15 data block;
wherein said management information block is further
divided into blocks by a hierarchical structure, the
middle- level hierarchical management information
block  corresponding to said actual data is formed for
each said 20 actual data, the corresponding
information necessary for  reproducing said actual
data is set to a low-level hierarchical block of said
middle-level hierarchical  management information
block, a stream in which video data  serving as a
stream and sound data serving as a stream are 25
multiplexed is assigned to one piece of said actual
data to S04P1499 form said actual data block, said
middle-level hierarchical  management information
block corresponding to said  multiplexed stream is
formed, information necessary for  reproducing said
multiplexed stream, information necessary 5 for
reproducing said video data serving as said stream,
and  information necessary for reproducing said sound
data  serving as said stream are set to the low-level
hierarchical  block of the middle-level hierarchical
management  information block; 



10 and wherein said program regarding a file editing
method comprises a step for processing said file based
on  said information necessary for reproduction set to
said low- level hierarchical block. 15 41. A recording
medium recording a file with a  predetermined format,
wherein said file to which a plurality  of said actual
data can be assigned is formed of a  management
information block in which management information  for
managing said actual data is put together, and said 20
actual data block; and wherein said management
information block is  further divided into blocks by a
hierarchical structure, the  middle-level hierarchical
management information block  corresponding to said
actual data is formed for each said 25 actual data,
the corresponding information necessary for - 112
S04PI499 reproducing said actual data is set to a
low-level  hierarchical block of said middle-level
hierarchical  management information block, a stream
in which video data  serving as a stream and sound
data serving as a stream are 5 multiplexed is assigned
to one piece of said actual data to  form said actual
data block, said middle-level hierarchical  management
information block corresponding to said  multiplexed
stream is formed, information necessary for
reproducing said multiplexed stream, information
necessary 10 for reproducing said video data serving
as said stream, and  



information necessary for reproducing said sound data
serving as said stream are set to the low-level
hierarchical  block of the middle-level hierarchical
management information block. 




