
DESCRIPTION INFORMATION PROCESSING APPARATUS,
INFORMATION PROCESSING METHOD, AND COMPUTER PROGRAM
Technical Field [0001]       The present invention
relates to an information processing apparatus for
performing an editing process on information content
recorded on a recording medium, to an information
processing method, and to a computer program. For
example, the present invention relates to an
information processing apparatus for editing content,
such as an AV stream, which is captured using a video
camera and stored on a recording medium, to an
information processing method, and to a computer
program. [0002]       More particularly, the present
invention relates to an information processing
apparatus for performing an editing process on
content, such as an AV stream, which is stored on a
recording medium, in such a manner as not to conflict
with a play-only standard format, to an information
processing method, and to a computer program. In
particular, the present invention relates to an
information processing apparatus for maintaining the
compatibility with a play-only device and for
performing editing to delete content on a  -2-
recording medium in accordance with the format of a
stream, to an information processing method, and to a
computer program. 



Background Art [0003]       Disc-type recording media
to which optical reading is applied thereinafter
referred to as "optical discs"), such as DVDs
(Digital Versatile Disks) and CDs (Compact Discs),
have rapidly become popular for applications of
storing computer files.and movie streams Optical
discs have a large storage capacity and random
accessibility. Unlike contact-type magnetic recording
media, there are no concerns regarding wear and
damage on a recording surface as a result of reading,
head crash, or the like. Furthermore, the disc
surface is sturdy, and the risk of data being
accidentally deleted is low. In recent years, optical
discs have also been widely used as external
recording media and external storage devices for
computers. [0004]     Since disc-type recording media
are randomly accessible, when an AV stream is
recorded, it is possible to efficiently find a
favorite scene. Furthermore, since access to data is
performed in a non-contact manner, media can be used
without causing them to be deteriorated. [0005]  -3-
Furthermore, in recent years, as the recording
capacity of disc-type recording media has increased,
video cameras of the type that store movies on a disc
in place of previously used recording tape have
appeared (for example, refer to Patent Document 1).
For example, the number of users of DVD video cameras
has increased year by year from the year 2000 and
such cameras were sold due to the virtues of high
image quality and high ease of use, such as editing
being possible. [0006] 



When the convenience of a user is considered, it is
desirable in recording applications that a movie
stream captured using a video camera or the like is
formed as individual parts for each recording section
or for each playback section so that editing, such as
deletion of some parts, can be performed. On the
other hand, there has been a demand that a recording
medium on which recording and editing operations have
been performed may be taken out as desired from a
recorder, loaded into a play-only device in a house
and played, and the user wants to view the captured
movie on a TV monitor. [0007]      Accordingly, as a
standard that is mainly targeted at applications for
video cameras, in AVCHD (Advanced Video Coding High
Definition), recording compatibility and additional
recording compatibility functions are added to  -4-
establish a specification regarding a data format for
a  high-definition (HD) video camera. [0008] At this
point, "deletion editing" for deleting a  portion of
a section of a stream recorded on a medium may be one
of the following two types: nondestructive editing
for deleting references from a playlist so that
titles are only not seen by the user and the stream
data remains on the medium; and destructive editing
for actually deleting stream data recorded on a.
medium so as to restore the recording capacity. In
the latter destructive editing, there are problems
regarding a stream format. This point will be
described below. [0009] 



As a stream file format of AVCHD, an MPEG (Moving
Picture Experts Group)-2 system has already been
decided upon. According to the MPEG system
specification, in order to achieve synchronization
between audio and movie packets, several pieces of
time stamp information are used. [0010]       In the
MPEG2 system, there are two types of streams: PS
(program stream) streams and TS (transport stream)
streams. In AVCHD, a packet structure in which 4-byte
TP extra header() is attached is used. A TS stream is
formed in such a manner that video and audio data is
divided  - 5 - into TS packets of a fixed byte
length. When a stream is to  be reproduced, it is
input temporarily to a buffer and then  decoded. As a
consequence, unless the time intervals are adjusted
with consideration of the status of the buffer, an
overflow or an underflow is caused to occur in the
buffer of a receiver, thereby obstructing the
seamless nature of stream playback. For this reason,
when stream-data is recorded on a recording medium or
is reproduced from a  recording medium, suitable
information on the arrival time 



of data for data reproduction is necessary.
Therefore, a time stamp (ATS) regarding a data
arrival time is inserted into all packet data
transmitted in a TS format, and packet data is
reproduced on the basis of the information on an
arrival time. [0011]      When a stream is to be
recorded, packet data received at a specific time
interval is recorded on a recording medium. On the
other hand, in order to reproduce recorded packet
data, a counter with which packet data is transmitted
to a decoder of a playback apparatus at the same time
interval as the above specific time interval is
necessary. Such a counter is called an arrival time
clock (ATC) counter, and the counter value thereof is
inserted into the packet data. When the recorded
packet data is to be reproduced, the time interval at
which packet data should be transmitted  -6-
to.a-buffer of the decoder is determined on the basis
of the counter value contained in the packet data. On
the basis of the counter value generated by the ATC
counter, an ATS is attached to packet data, and the
packet data is output on the basis of the ATS when
data is to be reproduced. In the AVCHD standard, it
is stipulated that a single ATC is -provided in one
stream file, and the ATS is continuously increased
monotonically [0012]       The description returns to
the editing of deleting a stream When a section in
which deletion editing is to be performed by
destructive editing is an intermediate portion 



- of a stream, the ATS possessed by the packet data
at the end of the first half of the remaining stream
and the ATS possessed by the packet data at the
beginning of the second half thereof are
now-continuous. Therefore, it becomes not possible to
maintain having only a single ATC in the stream file.
[0013]. [Patent Document 1]       Japanese Unexamined
Patent Application Publication No. 2004-120364
Disclosure of Invention Problems to be Solved by the
Invention [0014]  - 7 -       Embodiments of the
present invention provide a superior information
processing apparatus that is capable of suitably
editing content, such as an AV stream, which is
captured using, for example, a video camera and is
recorded on a recording medium, a superior
information processing method, and a superior
computer program. 



[0015]       Embodiments of the present invention
provide a superior information processing apparatus
that is capable of performing a process of editing
content, such as an AV stream stored on a recording
medium, in such a manner as not to conflict with a
play-only standard format, a superior information
processing method, and a superior computer program.
[0016]      Embodiments of the present invention
provide a superior information processing apparatus
that is capable of maintaining the compatibility with
a play-only device and for performing editing to
delete content on a recording medium in accordance
with the format of a stream, a superior information
processing method, and a superior computer program.
Means for Solving the Problems [0017]
Embodiments of the present invention have been made
in view of the  -8- above-described problems
According to a first aspect of the present invention,
there is provided an information :processing
apparatus for performing editing control of one or
more AV streams recorded on a recording medium, the
information processing apparatus including: 



'editing control means for editing an attribute
definition file for defining attributes of an AV
stream, the attribute definition 'file existing in a
pair with each AV stream file recorded on the
recording medium, and a playlist -formed of a
plurality of pieces of' playbacksection data that
specify a playback section of the AV 'stream at the
play start point and at the play end point; and
deletion editing means for performing a deletion
--editing process on playback section data of a
relevant deletion section in response to a deletion
editing instruction from a user,       wherein each
piece of playback section data has a connection
condition with the immediately preceding playback
SeCtion data, and      the editing control-means
determines whether or not the connection condition of
the playback section data to be          by the
deletion editing means is a condition in which
seamless play is possible, and corrects the content
of an attribute definition file corresponding to the
playback section data positioned immediately before
in response to  - 9 - the determination result.
[0018] 



An AV stream to be edited in the information
processing apparatus according to an embodiment of
the present invention is, for example, movie data
captured using a video camera, and is recorded as a
collection of data, which is a unit necessitating
playback for which continuous synchronized playback,
namely, real-time playback, is guaranteed, that is,
as a clip. A clip is formed by a pair of a (clip) AV
stream (ClipAV stream), which is the main body of
movie data, and a clip information file
(ClipInformation) as an attribute definition file for
defining various kinds of attribute regarding a
(clip) AV stream. Playback section data for
specifying a playback section of an AV stream using a
play start point and a play end point is called a
play item (PlayItem). A plurality of play items are
arranged along the time axis, becoming a playlist
(PlayList) that specifies the play order in each
playback section. The playlist becomes titles that
are viewed by a user. [0019]       In the playlist,
one or more marks that serve as entry positions for
the user are placed along the time axis along which
the above-mentioned playback section data is
arranged. A section between adjacent marks and the
section from the final mark up to the end of the
final playback section data  - 10 - each form a
chapter. Deletion and other editing  instructions
from the user are performed in units of chapters. The
playlist includes two types of lists: a real playlist
for original titles, which is formed in such a manner
that corresponding sections of an attribute
definition file are sequentially registered in the
playback section data in accordance with the order in
which a stream is recorded on a recording medium; and
a virtual playlist to which a section of an attribute
definition file registered in one of the real
playlists is referred to only. The virtual playlist
is a user-defined playlist formed of one or more
pieces of playback section data generated by
nondestructive editing. [0020]     When the user
instructs the deletion of a real playlist, the stream
deletion editing means deletes deletion sections of a
relevant stream file and a relevant attribute 



definition file, and then the deletion editing means
deletes the playback section data of a deletion
section in the playlist. On the other hand, when the
user instructs the deletion of a virtual playlist,
the deletion editing means deletes only the playback
section data in the deletion section of the playlist.
[0021]       More specifically, embodiments of the
present invention relate to an  information
processing apparatus for performing deletion editing
while obeying the AVCHD format with regard to an AV
stream recorded on a recording medium in accordance
with the AVCHD standard. [0022]      As a stream file
format of AVCHD, an MPEG-2 system has already been
decided upon. When a section of a portion of a stream
on a recording medium is edited to be deleted by
destructive editing, it is necessary to avoid
inconsistencies in time stamp information contained
in an MPEG-TS stream. [0023]      In comparison, in
the information processing apparatus according to an
embodiment of the present invention, a process is
performed for achieving consistency in an attribute
definition file corresponding to a stream that is
left after deletion is performed, including the time
stamp information. More specifically, when an
intermediate portion of a stream file is to be
deleted, the original AV stream file is divided into
two files in the deletion section. In both the
divided stream files, the ATS is continuous, and only
a single ATC is provided for each file. Therefore, it
is possible to achieve consistency in an attribute
definition file regarding the time stamp information
of the stream that is left after deletion is
performed.  - 2- 



[0024]       The attribute definition file contains
EP_map in which information on each entry point (EP)
that is random-accessible in a corresponding stream
file is arranged. The deletion editing means achieves
consistency in the attribute definition file by
correcting the offset from the beginning by an amount
corresponding to the deletion section in EP_map in a
portion after the deletion section. [0025]       In
the attribute definition file, since information on
an STC (syatem time clock)of a stream corresponding
to each EP section is managed as an STC sequence, the
deletion editing. means corrects the STC sequence in
the attribute definition file corresponding to the
deletion section and subsequent sections of the
stream file. More specifically, if the deletion
position is not an STC sequence boundary, the
deletion editing means divides the attribute
definition file, deletes the STC aquenCe at and
preceding the deletion position, and corrects the
offset from the beginning within -the STC sequence at
and subsequent to the deletion position by an amount
corresponding to the length of the deletion section.
[0026]       When the real playlist is to be edited
to be deleted by destructive editing, the deletion
editing means performs a  -13- deletion editing
process on the relevant sections of the  stream file
and the attribute definition file and thereafter
performs the deletion editing of the playlist. 



[0027]      At this point, when the destructive
editing of the stream file is performed, an influence
is exerted on the virtual playlist that refers to the
same section. For this -reason, the deletion editing
means also performs the deletion edit.ing on the
virtual playlist thatTrefers to the same section.
[0028] When the mark position of a chapter indicated
as a deletion section by the user does not match the
boundary of  the playback section data, the deletion
editing means - divides the playback section data
containing the deletion section at the mark position
and thenperforms the deletion editing of the playback
section data contained in the deletion section.
[0-029] 



The.playback section data has information such that
the connection Condition with the immediately
preceding playback section data indicates whether or
not seamless play is possible, and the attribute
definition file has information such that the
connection condition with the immediately subsequent
clip indicates whether or not seamless play is  - 14
- possible. When the playback section data of an
inteLmediate portion along the time axis in the
playlist formed of 3 or mOre pieces of playback
section data is to be deleted, the editing control
means needs to achieve matching with regard to the
setting of seamless play by releasing the setting of
seamless play with the immediately preceding in the
-beginning playback section data on the backward
side, which :is left after deletion is performed, and
also by releasing the setting of seamless play with
the immediately subsequent clip in the final
attribute definition file. onthe forward side, which
is left after deletion is performed. [0030]       As
a result of deleting the-playback section data, when
the mark is lost at the beginning of the playlist,
the deletion editing means needs to attach a mark to
the beginning of the playback section data, which
becomes a beginning after deletion is performed.
[0031]       The playback section data in the
playlist has sequence numbers that are consecutively
provided along the time axis, -and each mark holds
the sequence number of the playback seCtion data to
which the mark belongs as reference information.
Therefore, the editing control means needs to correct
the reference information to the sequence number of
the mark at which the chapter that is a deletion
section is  -15- 



deleted on the basis of the number of pieces of the
deleted  playback section data and subsequent thereto
[0032]      According to a second aspect of the
present invention, there is provided a computer
program written in a computer-readable format so as
toenable a computer to execute .processing for
performing editing control of one or more AV streams
recorded on a recording medium, the processing
including:     - an editing control step of editing
an attribute. definition file for defining attributes
of an All stream, the attribute definition file
existing in a pair with each AV stream file recorded
on the recording medium, and a playlist formed of a
plurality of-pieces of playback section data that
specify a playback section of the AV stream at the
play start point and at the play end point; and
a deletion editing step of performing a deletion
editing process on playback section data of a
relevant deletion section in response to a deletion
editing instruction from a user,       wherein each
piece of playback section data has a connection
condition with the immediately preceding playback
section data, and       in the editing control step,
it is checked whether or not the connection condition
of the playback section data to  - 16 - be deleted in
the deletion editing step is a condition in which
seamless play is possible, and the content of an
attribute definition file corresponding to the
playback section data positioned immediately before
is corrected in response to the determination result.
[0033] 



The computer program according to the second aspect
of the present invention is such that a computer
program described in a computer-readable format so as
to implement predetermined processing in a computer
is defined. In other words, as a result of installing
a computer program according to the second aspect of
the present invention into a computer, coordinated
operation is exhibited in the computer, and the same
operational advantages as those of the information
processing apparatus according to the first aspect of
the present invention can be obtained. Advantages
[0034]      According to an embodiment of the present
invention, it is possible to provide a superior
information processing apparatus that is capable of
performing an editing process of editing content,
such as an AV stream stored on a recording medium, so
as not to conflict with a play-only standard format,
a superior information processing method, and a
superior computer program.  - 17 - [00351
According to sn embodiment of the present invention,
when deletion by destructive editing in which the
recording capacity of a recording medium should be
restored is to beperformed, even in the case that an
intermediate portion of a particular All stream is a
section to be deleted, an editing process can be
realized while obeying the constraints of a ROM
standard format such that only a single ATC is
provided in an All stream file. [00361      Other
apects, features, and advantages of the present
invention will become apparent from the more detailed
description based on the embodiments of the present
invention as will be described later and the attached
drawings. Brief Description of the Drawings 



[0037]      Fig. 1 schematically shows the function
configuration of an information processing apparatus
10 according to an embodiment of the present
invention.      Fig. 2 shows an example of data
structure with which data is recorded on a recording
medium 14-1.      Fig. 3A illustrates a procedure in
which a clip of a clip All stream and a playlist are
generated in response to video recording and
capturing using a video camera.  -18-       Fig. 3B
illustrates a procedure in which a clip of a clip All
stream and a playlist are generated in response to
video recording and capturing using a video camera.
Fig. 3C illustrates a procedure in which a clip of a
clip AV stream and a playlist are generated in
response to video recording and capturing using a
video camera.       Fig. 3D illustrates a procedure
in which a clip of a clip All stream and a playlist
are generated in:esponse to video recording and
capturing using a video camera.       Fig. 4 shows an
example of the structure of files recorded on a
recording medium.       Fig. 5A shows a state in
which play itemste deleted from a virtual playlist. 



Fig. 5B shows a state in which play items are deleted
from a virtual playlist.       Fig. 6A shows a state
in which play items,' gre deleted from a real
playlist.       Fig. 6B shows a state in which play
items are deleted from a real playlist.       Fig. 7A
shows a state in which editing of deleting an
intermediate play item in a play item loop is
performed when an entry mark position of a chapter
indicated as a deletion section by a user does not
match the boundary of a play item.       Fig. 7B
shows a state in which editing of deleting an
intermediate play item in a play item loop is
performed when  -19- an entry:mark position of a
chapter indicated as a deletion section by a user
does not match the boundary of a play item.
Fig. 7C shows a state in which editing of deleting an
intermediate play item- in a play item loop is
performed when an entry mark position of a chapter
indicated az-a deletion section by a user does not
match the boundary of a play item.       Fig. 8A
illustrates a'play item immediately before the play
item is deleted when the play item is deleted and a
procedure for operating the setting of a connection
condition for the play item. Fig. 8B illustrates a
play item immediately before the 



play item is deleted when the play item is deleted
and a procedure for operating the setting of a
connection condition for the play item.       Fig. 9
is a flowchart showing a processing procedure for
performing editing of deleting n play items from the
Mth play item in a playlist.       Fig. 10
illustrates a method of determining a position at
which a clip AV stream is divided.       Fig. 11
shows a state in which an intermediate portion of a
clip AV stream is deleted to connect streams in front
of and behind the intermediate portion, and an ATC
becomes non-continuous.      Fig. 12 shows a state in
which an intermediate portion of a clip AV stream is
deleted so that the clip AV stream is  -20- divided
into two files on the forward side and on the
backward side. Fig. 13 shows a state in which an STC
sequence contains -a non-continuous point in a clip
information file. Fig. 14 illustrates EP information
contained in a clip 



information file.      Fig. 15 illustrates the fact
that the correction of EP_map is unnecessary when the
backward side of a clip AV stream file is deleted.
Fig. 16 shows a state in Which, when the forward side
of a clip AV stream file is deleted, an offset of
EP_map is corrected in the remaining sections on the
backward. side.      Fig. 17 shows a state in which,
when the forward side of a clip AV stream file is
deleted, an offset (SPN STC start) from the beginning
within the STC sequence _ _ at and subsequent to the
deletion position is corrected by an amount
corresponding to the length of the deletion section.
Fig. 18 shows a state in which, when a real playlist
is :to be deleted, a virtual playlist that refers to
the same section is deleted.      Fig. 19 is a
flowchart showing a processing procedure for making
an upper-limit check of the total number of play
items and the total number of clip AV stream files
when a play item and a clip AV stream file are to be
deleted.  -21- 



Fig. 20 is a flowchart showing a procedure of a
correction process'on a virtual playlist that
indicates a deletion section, which is performed
prior to a process for deleting a clip AV stream
file.       Fig. 21 is a flowchart showing a
procedure of performing a process for deleting a clip
AV stream on the real playlist side.        Fig. 22
is a flowchart showing a procedure-of performing a
process for deleting a clip information file that
forms a pair with a clip AV stream file.       Fig.
23 is a flowchart showing a procedure"pf performing a
process for deleting a real playlist when a deletion
section is an intermediate portion of a stream.
Fig. 24 is-a flowchart showing a procedure of
performing a process for deleting a real playlist
when a deletion section is at the beginning of a
stream.       Fig. 25 is a flowchart showing a
procedure of -performing a Process. for deleting -a-
real playlist when a deletion section is at the -end
of a stream.       Fig. 2 is a flowchart showing a
Processing procedure for performing editing of
deleting a virtual playlist.       Fig. 27 shows the
directory structure of a recording medium 15, which
is defined by the AVCHD standard. Reference Numerals
[0038]  -22- 



10...information processing apparatus 11...camera
block 12...coder 13...stream buffer 14...recorder
14-1_recording medium 15...central processing unit
16...temporary storage medium Best Mode for Carrying
Out the Invention [0039]   An embodiment of the
present invention will be described in detail below
with reference to the drawings. [0040] 



A System Configuration        Fig. 1 schematically
shows the function configuration of an information
processing apparatus 10 according to an embodiment of
the present invention. [0041]       The information
processing apparatus 1-0 shown in the figure is
configured as a video camera, and a movie stream
captured using a camera block 11 is coded using a
video codec in a coder 12 and thereafter is
multiplexed into an MPEG-TS stream, and this stream
is recorded on a recording medium 14-1 loaded into a
recorder 14. However, the information processing
apparatus 10 is not necessarily a  -23- video camera,
and may be an information processing apparatus for
receiving a movie stream via a LAN and other
transmission media. Furthermore, when-a TS stream
coded using an appropriate codec is to be received,
the construction is formed in such a way that the
coder 12 is omitted and instead, a stream receiver
(not shown) is provided_ The recording medium 14-1 is
not limited to a DVD, and the type of medium does not
particularly matter as long as the medium has a
recording capacity enough to store a stream file.
[0042]       A central processing unit 15 centrally
controls the processing operation of the entire
information -processing apparatus 10 in such a way
that the central processing unit 15 loads an
execution program into a temporary storage medium 16
famed by a RAM (Random Access Memory), and the
central processing unit 15 executes the program while
system variables and environment variables are
temporarily stored. Examples of processing operation
referred to herein include movie capturing by the
camera block 11, an auto-focus function, automatic
exposure, camera shake correction, and auto shutter,
which are involved with movie capturing, compression
and multiplexing processes by the coder 12, recording
of a movie stream on the recording medium 14-1 by the
recorder 14, and a process for editing streams
recorded  



-24- on the recording medium 14-1. [0043]        The
process for editing a stream referred to herein
refers to editing, such as deletion of a portion of a
section of a stream on a recording medium, movement
and rearrangement of streams after the streams are
formed as parts. The editing process includes
destructive editing in which a stream on a recording
medium is processed, and nondestructive editing in
which only reference information on a playback
section of a stream is edited. In a specific
embodiment of the present invention, a process for
recording and editing a stream on the recording
medium 14-1 is perfomed in a foimat in compliance
with the AVCHD standard, that is, in a format
compatible with an AVCHD play-only device. The
details of these points will be described later.
[00441       The coder 12 codes a movie streamS in
accordance with an AVC method, multiplexes it with
the MPEG2 system format, and outputs a TS stream
formed of TS packets of a fixed byte length (or
receives TS packets from an external apparatus via a
transmission medium such as a LAN). The TS packets
are temporarily stored in a stream buffer 13, and the
recorder 14 records them on the recording medium
14-1. The time intervals at which the recorder 14
receives TS packets from the coder 12 have various
values.  -25- [0045] 



When the recorded stream is to be reproduced, the TS
packets read from the medium are temporarily input to
a. buffer (not shown) and thereafter are decoded. At
this time, it is necessary to transmit packet data to
the receiving side while the time intervals are
adjusted with -consideration of the status of the
buffer so- that the decoder buffer of the playback
apparatus does not cause an overflow or an underflow
to occur. Therefore, information on the arrival time
of each piece of packet data to be transmitted to the
recorder, that is, an ATS, is inserted into all the
packets (well known), and the packet data is
reproduced on the basis of the 'information on the
arrival time: [0046]       When the recorder 14
receives TS packet data via the stream buffer 13 at a
specific time interval, the recorder 14 records it on
the recording medium 14-1. In order to reproduce
recorded TS packets, an arrival time clock (ATC)
counter with which packet data is transmitted to the
decoder on the playback apparatus side at the same
time interval as the above-mentioned specific time
interval is necessary. For this reason, when a TS
stream is to be recorded on the recording medium
14-1, an ATS is attached to each TS packet on the
basis of the counter value generated by the ATC  - 26
- counter. When data is to be reproduced, TS packets
are sequentially output on the basis of the ATS.
[0047] B. Data Format 



Movie data captured using a video camera is recorded
as a clip on the basis of a pair of a clip AV stream
and a clip information file thatdefines the
attributes of the clip AV stream. [0048]       Fig.
27 shows the directory structure of a recording
medium 15, which is defined by the AVOID standard.
"PLAYLIST", "CLIPINF", and "STREAM", which are
arranged directly below the BDMV directory, are
sub-directories for .storing playlists, clip
information files, and clip AV stream files,
respectively. [0049]       For the movie data, a
collection of data, which is a unit necessitating,
-playback for which continuous synchronization
playback, that is, real-time playback, is
.guaranteed, forms one clip (Clip), and is recorded
as one movie file. The clip AV stream is a file in
which movie streams are stored in an MPEG2-TS format.
The clip information file exists in a pair with the
clip AV stream file, and is a file in which
information on a movie stream, which is necessary to
reproduce a real movie stream, is  -27- described.
The playlist is formed of a plurality of play items
(PlayItems). Each play item specifies a play start
point (IN point) and a play end potnt (OUT point)
with respect to a clip, and the playback section and
the play order of movie data are specified by the
series of play items in the playlist. [0050]
Fig. 2 shows an example of a logical data structure
in which user data is recorded on the recording
medium 14-1 in accordance with the AVCIID standard
format in a form in which video recording editing is
possible. As shown in the figure, .when movie data
captured using a video camera is to be coded into an
MPEG2-TS stream and retorded, files of various types
-of an index (index), a movie object (MovieObject), a
playlist (PlayList), clip information
(ClipInformatioh) and a clip AV stream (clipAV
stream) are used. 



[0051] [Tab1] - File Type Maxi- mum Number Role
Root file used to manage the entire medium.Manages
the correspondence between titles to be viewed by a
user 



and movie objects.In the AVCHD format, Index  manages
the order in which a playlist is reproduced, which
should be originally managed by a movie object file
within the metadata of the index file.  28 Movie
Object 1 File used to manage playlist that is
reproduced when a title is specified. Real 



playlist Total 2000 Playlist for an original
title.Video movie that is recorded/reproduced is
registered in a recording order. Virtual Playlist
Playlist used to create user-defined playlist by
nondestructive editing. Does not.have a clip unique
to a virtual playlist, and a clip registered in one
of real playlists is pointed to and is reproduced.'
Clip 



Infor- mation 4000 Exista in a:pair with a clip' AV
stream, file.Information on a streamsnecessary to
reproduce a real stream isAescribed. CAV CL  Stream
4.000 File in which a stream-rece"ded using MPEO2-TS
is stored:Image data of AVC is stored in this file. 



[0052]       The entire storage area on the recording
Medium 14-1 is managed by the file type layer of the
index (index.BDMV). The index file is created for
each title to be viewed by the user so that the
correspondence with movie objects is managed. The
"title (Title)" referred to herein ike a collection
of (user recognizable) playlists (PlayLists), and in
general, is formed of one program and content for
each date. In the AVCHD standard format, the order in
which playlists are reproduced, which should
originally be managed by the movie object file, is
managed within metadata of the  index file. When a
recording medium is loaded into a player, first, an
index is read, and the user is able to view titles
described in indexes. [0053]  -29-       The movie
object is a collection of commands uSed to Control
reproduction and is, for example, a file used to
manage a playlist from which a title is reproduced
when it is specified in the existing ROM standard
format. References to the movie objects are listed in
indexes as entries of titles. However, in the AVCHD
-standard format, the relationship between the
playlists and the titles are managed using metadata
of the index file without referring to the movie
object file. [0054]       The playlist is provided in
such a manner as to correspond to a title to be
viewed by the user, and is formed of one or more play
items (PlayItems). Each play item has playback
section data formed of a play start point (IN point)
and .a play end point (OUT point) for a clip, thereby
specifying the playback section of the clip AV
stream. Then, aS a result of arranging a plurality of
play - items in the playlit, it isp6ssibie to-
SpecifY the order in which playback sections are
reproduced. Furthermore, it is possible to contain
play items that specify a playback section in
different clip AV stream files in one playlist. In
other words, entities corresponding to a group of
play items contained in one playlist is not limited
to one clip AV stream file and play items that refers
to different clips can be contained in one playlist. 



- 30 - [0055]      The relationship of reference
between clips and playlists can be set freely. For
example, reference to one  clip can be made from two
different PlayLists at the IN point and at the OUT
point. Furthermore, the relationship of reference
between titles and movie objects can be freely set.
Thefl playlist is broadly classified into two types
of a .real playlist (RealPlayList) and a virtual
playlist (VirtualPlayList) on the basis of the
reference relationship with clips. [0056]       The
real playlist is a playlist for an original title, in
which play items for a-video stream recorded and
captured tusing a video camera are arranged in the
order in which they are recorded. [00571       The
virtual playlist is a playlist used to create a
user-defined playlist by nondestructive editing, and
does not have a clip (AV stream) unique to the
virtual playlist. The play item in the playlist
points to one of clips registered in the real
playlist or in the range of a portion thereof. That
is, it is possible for the user to extract only the
necessary playback section from a plurality of clips
and to edit a virtual playlist by collecting
(copying) play item pointing to the section.  -31- 



[0058]       The clip is a file of movie data that is
recorded as a collection of data, which is a unit
necessitating playback for which
continuous-synchronization playback, that is,
real-time playback, is guaranteed, and is formed of a
clip AV stream file (Clip AV stream) and a clip
information file (Clip Information). [0059]       The
clip AV stream as content data is a file in which a
stream is recorded on the recording medium 14-1 in
accordance with the MPEG-TS format. Image data of the
AVC is stored in this file. [0060]       The clip
information file is a file that exists in a pair with
the clip AV stream file and that defines attributes
regarding a movie stream, which become-necesSary to
reproduce a real movie stream. More specifically, a
coding methodof a movie stream, the size of a Movie
-stream, Playback time -* address conversion,
playback management infoimation, and information that
defines a time map (when the recording medium is a
DVD) and the like, are contained in the clip
information file. [0061] Next, a description will be
given, with reference to Figs. 3A to 3D, of an
example of a procedure in which a clip  -32- 



of a clip AV stream and a playlist are created in
accordance with video recording and capturing using a
video camera. [0062]       As shown in the figure,
one play item is created for each section from when
the user starts video recording until the recording
is stopped. For example, the section from when
recording is started first until the recording is
stopped is registered in a movie playlist (Movie
PlayList) as a play item (PlayIteM #0) having a
serial number 0. Furthermore, the section from when
the recording is started next until the recording is
stopped is registered in a movie playlist .(Movie
PlayList) as a play item (PlayIteM #1) having a
serial number 1 (the same applies hereinafter).
[0063]      The real playlist has one-to-one
correspondence with the content of an entity, that
is, a clip AV stream. The individual play items
registered in the real playlist hold time information
on the play -start point and the play end point of
the corresponding playback section of each of the -
clip AV streams. Furthermore, in a movie stream,
including an MPEG2-TS, as a result of performing
coding so that a predetermined buffer model, such as
an underflow or an overflow of an internal buffer,
does not fail, "seamless play" with which continuous
reproduction is performed across streams is made
possible. Each play item (excluding the  - 33 -  play
item at the beginning of the playlist) holds a
connection condition (that is, whether or not
seamless play is possible) with the immediately
preceding play item. [0064]       Each time the user
starts video recording, a mark as an entry mark is
attached to the beginning of the play item (an -entry
mark in thefl playlist is also referred to as a
"playlist mark (PLM)". One or more playlist marks
exist in the playlist, each of which has a role of
pointing to a specific playback position of the clip
AV stream. In one  playlist, a serial number that is
consecutive along the time axis is attached to each
playlist mark. Furthermore, each playlist mark
registered in the playlist holds the serial number of
the play item to which such a mark has been attached
and time stamp information indicating the playback
position of the clip AV -stream. 



[0065]      Then, one clip Al? stream file is formed
at the division of the recorded and captured streams.
One Clip AV stream is a unit necessitating playback
for which continuous synchronization playback, that
is, real-time playback, is guaranteed. As a result of
this, a clip information file used to define a coding
method of a movie stream, the size of a, movie
stream, playback time -4 address conversion, playback
management information, a time map (when the  - 34 -
recording medium is a DVD , and the like is created.
[0066]       There is a definition that a playlist
mark is always' placed at the beginning of the movie
playlist  (MoviePlayList). However, the position of a
playlist mark can be moved along the time axis by a
subsequent editing operation. [006p       Each
playlist mark becomes an entry position at which the
user accesses a stream. Therefore, of division
sections (and the Section from the final play item
mark to the end of the final playlist) divided
between adjacent entry marks become a minimum editing
uhit.that can be viewed by the user, that is, a
"chapter". As a result of arranging play items in the
order of playback and arranging playlist marks in the
desired order of playback, the order of the playback
of each section of the clip AV stream registered in
the playlist is defined. [0068] 



In the product specification, a plurality of real
playlists are collected and presented as a group of
consecutive chapters to the user. For example, on the
editing screen of a video camera, thumbnails (or
thumbnail movies in which a playlist mark position is
used as a play start point) of still image frames at
each playlist mark  -35- position, which defines a
chapter, are displayed in a list, so that an editing
environment in units of chapters is provided to the
user. [0069]       When a particular playlist is to
be reproduced, in the case that it is continuously
reproduced across two clip AV streams, there is a
possibility that an internal buffer :possessed by the
decoder overflows. Therefore, usually; after the
reproduction of the preceding stream is completed,
the reproduction of the ,next stream is performed.
For this reason, the screen is momentarily frozen at
the change of the streams [0070]       In comparison,
when 'a specific condition is satisfied, "seamless
play" such that streams are continuously reproduced
across the streams is. possible. In order to create
streams for which seamless play is possible, a coding
method may be used in which?. when, the recording of
the preceding clip AV stream is completed, the status
of the buffer is reported to the coder when the
recording of the next clip AV stream is started, so
that a predetermined buffer model does not fail.
Information used to code streams for which seamless
play is possible, that is, seamless information,
differs depending on the coding method and the system
specification of a device. In general,  -36- 



examples thereof include those shown in the table
below. [0071] .[Table 2] Information Content VIDEO
INPUT BUFFER VALUE Stored amount [byte] of STD video
buffer at Previous recording time AUDIO INPUT BUFFER
VALUE Stored amount [byte] of STD audio 



buffer at Previous recording time VIDEO END PTS PTS
[90 kHz] of video at previous recording time AUDIO
END PTS PTS [90 kHz] of audio at 'previous recording
time VIDEO END DTS PTS[90 kHz] of video at previous
recording time END SCR BASE SCR value [90 kHz] at
previous recording time END SCR EXT 



Fraction [27 kHz] of SCR value at Previous recording
time  [0072]      When the title of content, that is,
one playlist, is formed by a plurality of play items,
a connection condition (Connection Condition (CC)
flag) for the immediately preceding play item, that
is, whether or not clip AV streams can be seamlessly
(continuously) reproduced, is described in the play
item. In the clip information file, the file name of
the succeeding clip information file and the
connection condition are described. The connection
condition for the succeeding clip information file is
indicated by the value described in the connection
condition field. When the connection condition - 1,
the play items are non-continuous and when the
connection condition = 5 or 6, the play items  -37-
are continuous (for the clip information file, only
in the case of 5, the connection condition is
described). [0033] C. Editing of Deleting Content on
Recording Medium       When applications for video
cameras are considered regarding a disc-type
recording medium, it is preferable in recording
applications that editing, such as deletion of
content captured using a'recorder such as a video
camera, can be performed. On the other hand, when it
is considered that a recording medium is removed as
desired from a video camera and a movie is reproduced
using an AVCHD play-only device, it is preferable
that the editing result does not conflict with the
play-only format, more specifically, the data
structure edited using a video camera of the AYCHD
.specification obeys the AVCHD standard. [0074] 



In the following, in particular, by considering the
case of performing deletion editing, a process for
editing data on a recording medium while obeying the
.AVCHD standard will be described in detail. [0075]
C-1. Editing of Deleting Playlist       At first, a
case is assumed in which recording has been performed
on a recording medium in the file structure shown in
Fig. 4. In the example shown in the figure, on the
-38- recording medium, as titles, a movie playlist
#10 and a movie playlist #11 are stored on the
recording medium. [0076]     The movie playlist #10-
is formed of play items #0 to #2. Regarding the play
items #0 and #1, a clip AV stream stored as a clip
#20 is an entity, and regarding the play item #2, a
section Of a portion from the beginning of a clip AV
stream stored as a clip #31 is an entity. Playlist
marks (PLM) #0 to #3 indicated by A in the figure are
entry positions of each chapter, and sections between
adjacent pIaylist marks and the section from the
final playlist mark to the end of the final play item
are the chapters of the movie playlist #10. [0077]
On the other hand, the movie playlist #11 is formed
ofplay items #0 and #1, and the section used in the
movie playlist #10 and subsequent sections among the
clip AV streams stored as -a clip #31 are entities of
the reSpectiveplay items. Playlist marks (PLM) #0 to
#2 indicated by A in the figure are entry positions
for each chapter, and sections between adjacent
playlist marks and the section from the final
pjaylist mark to the end of the final play item are
chapters of the movie playlist #11. [0078] 



Regarding the deletion of a play item from the
playlist,  -39- the processing method differs
depending on which one of a virtual playlist and a
real playlist the playlist is. The deletion of a play
item in the virtual playlist is nondestructive
editing confined to the deletion of a file of play
items, and the clip information file and the clip AV
stream,- which are pointed to by the play item, are
kept to be stored on the disc. In contrast, the
deletion of a play item in the real playlist is such
that the entity of the corresponding section of the
clip AV stream is deleted (destructive editing) to
restore the recording capacity. [0079]       Fig. 5
shows a state in which a play item is deleted froth a
.virtual playlist. However, the editing unit by the
user is not a play item butt-a chapter. In Fig. 5,
for the sake of convenience, an example is shown in
which both ends of the play item match the playlist
mark position. [0oso] In the file. structure (the
same as in Fig. 4) shown in Fig. 5A, the play item #0
corresponding to the beginning of the movie playlist
#10 is deleted. The movie playlist #10 is a virtual
playlist formed of a playlist created by user
definition using nondestructive editing. The play
items contained in the playlist point to a plurality
of clip AV streams, that is, a clip #20 and a clip
#31. Therefore, each play item does not have entities
of the clip #20 and  - 40 - 



the clip #31. The deletion of the play item #0 is
confined to the deletion of the play item #0, and the
deletion (destructive editing) of the entity of the
clip AV stream, which is related to the deletion of
the play item #0, is not performed (see Fig. 5B).
[0081]       Fig. 6 shows a state in which. a play
item is deleted from -a real playlist. That is, a
state is shown in which, in the file structure (the
same as in Fig. 4) shown in Fig. 6A, the play item #0
corresponding to the beginning of the movie playlist
#11 is deleted: However, the editing unit by the user
is not a play item but a chapter. In Fig. 6, for the
sake of convenience, an example is shown in which
both ends of the play item match the playlist mark
position. [0082]      The movie playlist 411 is a
real playlist and has a single clip AV stream, that
is, a clip #31. Therefore, for deleting the play item
#0,. the play item #0 is deleted and also, the entity
of the corresponding section of the clip AV stream is
deleted (destructive editing), thereby restoring the
recording capacity (see Fig. 68). [0083]       When a
file is divided before and after the deleted section
when an intermediate portion of the clip AV stream
file is deleted, the clip information file that forms
a pair  -41- therewith is also divided. Therefore,
the deletion of the intermediate portion of the clip
AV stream file causes the number of clip information
files to be increased. In the example shown in Fig
6B, after the intermediate portion of the original
clip 431 is deleted, the clip #31 becomes a-clip AV
stream file of only the portion before the section,
and a new clip #192 is formed in and Subsequent to
the section in which deletion editing has been
performed. The reason why a file is divided on the
forward side and on the backward side of the deletion
section is to achieve consistency in time stamp
information possessed by the clip AV stream. The
details of this point will be described later. [0084]



With reference to Fig. 6, for the sake of
convenience, a description has been given using an
example in which both ends of the play itein match,
the playlist mark position lioweVer, when the entry
mark-position of a chapter indicated as a deletion
section by the user does not match the boundary of
the play item, the play item containing a deletion
section is divided at the entry mark position and
then the play item (and the corresponding section of
the clip) contained in the deletion section is
deleted. For this reason, the deletion editing of the
play item causes the number of play items to be
increased in the middle of  -42- processing. [0085]
In the example shown in Fig. 7, the movie playlist
#10 is formed of a play item #1 and a play item #2.
Playlist marks PLM #0 and PLM #1 are placed at the
beginning and at an intermediate position in the play
item #0 and also, a PLM #2 is placed at the beginning
of the play item #2. As an entity of the clip AV
stream, the play item has a clip #20. At this point,
as shown in Fig. 7A, 4 chapter divided by the 2LM #1
and the -PLM #2 is assumed to be specified as .a
deletion section. In such a case, as shown in Fig,
7B, the play item #0 is temporarily divided into two
portions at the position of the PLM #1. Then, as
shown in Fig. 7C, the play item that is in the
deletion -section is deleted, and as a result, the
playlist mark that has become unnecessary is also
deleted. Furthermore, since an intermediate portion
of the clip AV stream file is also set as a deletion
section, the clip is also divided into two portions
on the forward side and on the backward side of the
deletion section, and a new clip #31 is created.
[00861       In the example shown in Fig. 6, the play
item at the beginning of the playlist is deleted. In
the playlist formed of 3 or more play items, when one
or more play items in an intermediate portion of a
play item loop is to be  -43- 



deleted, the end of the play item in the first half,
which is left after deletion is performed, is
connected with the beginning of the play.item in the
second half. [0087]      The fact that the connection
condition can be set to seamless play according to
the buffer status between adjacent play items has
already been described. When the preceding or
succeeding play item and the play item for which
seamless play has been set are deleted, it is clear
that the buffer status is not ready between the play
items that are connected after deletion is performed,
and it is necessary to release the setting of the
seamless play. [0088]      More specifically, when
the connection condition (CC) for the immediately
preceding play item in the play item on the backward
side has been sot to seamless play, this is released.
When the connection condition for the clip on the
backward side is set to seamless play in the clip
information corresponding to the play item on thefl
forward side, this is released. In the example shown
in -Fig. 8A, the play item #1 in the movie playlist
#10 is a deletion section. When the play item and the
sections of the clip AV stream and the clip
information corresponding to the play item are to be
deleted, as shown in Fig. 813, the play item #2 is
newly replaced with the play item #1, and the  - 44 -
connection condition in the play item and the clip
information is reset so as not to be seamless play.
[0089]       Fig. 9 shows, in a flowchart, a
processing procedure for performing deletion editing
of n play items from the MTh Play item (i.e., the
play items #M to #M + n) in a certain playlist.
[0090] At first, the connection condition
(connect_condition) 



- with a play item #M - 1 immediately preceding the
play item #M at the beginning of a section to be
deleted, the connection condition being setS in the
play item #M, is confirmed (step 51). When it has not
been set that connect condition = 1, that is, when
seamless play has been set, the process proceeds to
step S2, where seamless play that is set as a
connection condition of a succeeding clip is released
in the clip information file corresponding to the
play item #M - 1. For example, with regard to the
AVCN0 format, an is_CC_5 flag in the play item data
structure is released. [0091]       Next, the
connection condition (connect condition) with the
immediately preceding play item #M + n - 1 (that is,
at the end of the section to be deleted), which is
set in the play item #M + n that succeeds the end of
the section to be  - 45 - 'deleted, is confirmed
(step 33). When it has not been set that connect
condition = 1, that is, when seamless play has  been
set, the process proceeds to step S4, where, in the
play item #M + n, seamless play that has been set as
a . connection condition with the immediately
preceding playitem is released. More specifically,
the connect_condition is corrected to 1. [0092]
Next, it is checked whether or not M is 0, that is,
whether or not the section to be deleted is started
from the beginning of the playlist and there is an
entry mark matching IN time of the play item #M n
(step 35). When this check result is negative, it
follows that no playlist mark exists at the beginning
of the.playlist after deletion is performed.
Therefore, an entry mark matching IN time of the
playlist #M + n is added (step S6). This process is
needed because a playlist mark is necessary at the
beginning of the playlist. 



[0093]                                 -Next, the
value of the sequence number_to_playitem_id of the
corresponding play item, which is possessed by the
entry marks contained in the play item #M + n and
subsequent items, which are the play items at and
subsequent to the section to be deleted, is decreased
by the number n of the play items to be deleted, so
that the sequence number at  - 46 - Which the section
is deleted and subsequent sequence numbers become
consecutive (step S7). [0094k Next, in the play
item() loop of the playlist containing the play item
#M, which is a play item at the beginning of the
section to be deleted, n play items from the play
item #M are deleted (step 58). [0095]       Next, the
entry mark contained in each play item to be deleted
is deleted (step S9), and the process for deleting
play items is completed. [0096] 



C-2- Editing of Deleting Clip All Stream       When
the editing of deleting a play item is to be
performed in the real playlist, destructive editing
involving the deletion of a clip All stream file is
performed. In the following, a process for performing
editing to delete a clip All stream will be
described. [0097]       When a clip All stream is to
be deleted (and divided), a method of determining a
frame boundary to be divided becomes a problem.
[0098]       As is well known in this field of
industry, in the AVC (and MPEG) method, a GOP (Group
of Pictures) structure in  -47- which several image
planes are collected is adopted, so that random
access is made possible in units of GOPs. Image
planes of different types of I/IDR pictures that are
subjected to intra-frame coding, P pictures that are
subjected to inter-frame forward predictive coding,
and B pictures that are subjected to bidirectional
predictive coding are arranged in a predetermined
rule in the GOP. [0099] 



For this reason, when some sections are to be deleted
from an AVC stream, if they are deleted at a position
of any image plane, a problem occurs. The inventors
of the present invention have considered that, as an
example of an appropriate division boundary, a GOP
boundary is preferably determined at the boundary of
start and stop of recording, and other than that, a
deletion section is preferably determined by
attaching a playlist mark (PLM) to PTS EP Start
(refer to Fig. 10). _ [0100]      As has been
described with reference to Fig. 2, the clip
information file, which defines the attributes of the
clip AV stream file, exists in one-to-one
correspondence with the clip AV stream file, and
information on a stream, which is necessary to
reproduce a real stream, is described therein.
Therefore, when a specific section of a stream is to
be deleted, it is necessary to achieve consistency in
a  - 48 - clip information file corresponding to the
stream that is left after deletion is performed.
[0101]      Since a method of handling the connection
condition flag (is_cc_5) in the clip information
file, which is involved with the deletion editing of
a playlist, has already been described in detail, the
description thereof is omitted herein. [0102] 



Since several pieces of time stamp information are
used in an MPEG-TS stream, when a specific section of
a stream is to be deleted, it is necessary to achieve
consistency in time stamp information in the stream
that is left after deletion is performed. [0103] The
MPEG-TS stream is foned by being divided into TS
packets, and it is necessary to adjust a time
interval at which TS packets are input to a decoding
buffer with consideration of the status of the
buffer. Therefore, a time stamp ATS regarding a data
arrival time has been inserted into each TS packet.
An ATS is attached to a TS packet on the basis of the
counter value generated by the ATC counter. For
example, in one stream file, the ATS monotonically
increases and has a single ATC (described above).  -
49 - [0104] When a section to be deleted is an
intermediate portion  of a clip AV stream, after
deletion is performed, a stream of the sections
before and after that remains on the recording
medium. At this point, when the first half and the
second half of the portion that is left after
deletion is performed are simply connected with each
other, the ATS becomes non-continuous, and having a
single ATC in the clip AV stream file cannot be
maintained (refer to Fig. 11). [0105]
Accordingly, in this embodiment, when an intermediate
portion of a clip AV stream is deleted by destructive
editing, the remaining portions are not conned-bed,
and the original AV stream is divided intotwo files
in the deletion section (refer to Fig. 12). In this
case, in individual clip All stream files; the ATS
monotonically increases, and having a single ATC can
be maintained. In this case, at the beginning of the
clip All stream file on the backward. side, the ATC
has an offset, but if the ATC is continuous, the
AVCHD standard format is not conflicted with. 



[0106]      According to the MPEG2 system
specification, in order to achieve 'synchronization
between audio and movie packets, two types of time
stamp information, that is, a PTS (Presentation Time
Stamp) and a DTS (Decoding Time Stamp),  - 50 - are
used. [0107)       The PTS is time management
information (more specifically, time information on
playback output of each picture of an AVC stream) on
data reproduction, which is selected according to an
MPEG encoding method used. When a reference
synchronization signal, such as an STC (System Time
Clock), which is generated by a reference decoder of
the MPEGZ system, becomes equal to the PTS, related
audio and movie data are reproduced and output. The
DTS is time management information in data decoding.
When the PTS and the DTS are not the same as each
other, these are sequentially contained in the packet
data_ If they are the same, only the PTS is contained
in the packet data. [0108]      The STC is a
reference clock described using a PTS, a DTS, or the
like. When a section to be deleted is an intermediate
portion of a clip AV stream, the STC also becomes
non-continuous in the same manner as for the ATS.
Since the STC is permitted to have non-continuous
points in one clip AV stream file (refer to Fig. 13),
regarding the deletion of a section in a stream, a
process for deleting the relevant section may be
performed (to be described later). [0109]  



-51-      The clip information file has a
correspondence table between times and addresses of
clip AV streams for the purpose of accessing a clip
AV stream at the time of playback. A minimum unit to
be managed is called an "EP (entry point)", and is
usually formed of an integral multiple of GOPs (refer
to Fig. 14). (EP is a random-accessible position and,
for example, if the position of an I picture of a
clip AV stream is denoted as EP, random-access
playback can be performed from an I picture). The
structure in which information on each EP is arranged
by an amount corresponding to the entire
corresponding clip AV stream is "EP_msp". When some
sections of a clip AV stream are deleted by deletion
editing, there is no need to correct the PTS (time
information), Regarding the SPN (offset from the
beginning), it is not necessary to correct the offset
in the forward portion of the deletion section (refer
to Fig. 15). In the backward portion from the
deletion section, it is necessary to correct the
offset from the beginning address: (SPN_EP_starti of
the EP section by an amount corresponding to the
deletion section (refer to Fig. 16). [0110]       The
STC may have a non-continuous point in one file
(refer to Fig. 13). Since information on each EP
section is managed as an STC sequence in the clip
information file, when the forward portion of the
clip AV stream is to be  -52- deleted, it is
necessary to correct the STC sequence as a result of
the deletion of the clip AV stream. More
specifically, when the deletion position is not an
STC sequence boundary, the STC sequence is divided.
Then, the STC sequence preceding the deletion
position is deleted, and the offset (SPN STC.start)
from the start of the STC sequence succeeding the
deletion position is corrected by the length
corresponding to the deletion section (refer to Fig.
17). [0111]       The virtual playlist is a playlist
used to create a user-defined playlist by
nondestructive editing. A real playlist for the
original title of the clip AV stream referred to from
the virtual playlist always exists. In other words,
when a section that is in a real playlist is to be
edited, there is a possibility that a virtual
playlist that refers to the same section exists. As a
result of deletion editing in the real playlist, when
the relevant - section of the clip AV stream is
deleted, an influence is also exerted on the virtual
playlist that refers to the same section. Therefore,
when a real playlist is to be deleted, it is
necessary to achieve consistency between the real
playlist and the virtual playlist by performing a
process for searching for a virtual playlist that
refers to a deletion section and for correcting the
relevant play item.  



- 53 - [0112]       In the example shown in Fig. 18,
on a recording medium, a movie playlist #10 and a
movie.playlist #11, which are real playlists serving
as titles, and a movie playlist #100 and a movie
playlist #101 serving as virtual playlists are
stored. 101131      The movie playlist #10 is formed
of play items #0 to #2_ For the play items #0 and #1,
a clip AV stream stored as a clip #20 is an entity.
For the play item #2, a portion of a section from the
beginning of a clip AV stream stored as a clip #31 is
an entity. Playlist marks (PLM) #0 to #3, indicated
by A in the figure, are each an entry position to
each chapter. Sections between adjacent playlist
marks, and the section from the final playlist mark
to the end of the final play item are chapters of the
movie playlist #10. [0114]       The movie playlist
411 is foLitted of play items, #0 and #1. Within the
clip AV stream stored as the clip #31, the .section
used in the movie playlist #10 and subsequent
sections are entities of the respective play items.
Playlist marks (PLM) #0 to #2 indicated by A in the
figure are entry positions to each chapter. [0115]
The movie playlist #100 is formed of play items #0
and  - 54 - 



#1. The play item #0 points to a portion of a section
from the beginning of the clip AV stream stored as
the clip #31. The playitem #1 points to a section
from an intermediate portion of the clip AV stream
stored as the clip #20 to the end thereof. Playlist
marks (PLM) #0 and #1 indicated by A in the figure
are each an entry position to each chapter. [0116]
The movie playlist #101 is formed of play items #0
and #1. The play item #0 points to a section from an
intermediate portion of the clip AV stream to the end
thereof. The play item #1 points to an intermediate
section of the same clip AV stream. Playlist marks
(PLM) #0 and #1 indicated by A in the figure are
entry positions to each chapter_ [0117]      A
description will now be given of a case in which a
chapter formed of a section from the mark PLM #3 of
the movie playlist #10 to the end of the playlist is
to be deleted. This chapter refers to a section in an
intermediate portion of the -clip AV stream of the
clip #31. When a search for a virtual .playlist that
refers to the same section as that to be deleted on
the real playlist side is to be performed, the second
half portion of the chapter of the movie playlist
#100 and the entire chapter of the PLM #1 of the
movie playlist #101 are known. In such a case, the
.55- second half portion of the chapter of PLM #0 of
the movie Tlaylist #100 is deleted and also, the
entire chapter of the PLM #1 of the movie playlist
#101 is deleted. [0118]       As has already been
described, as a result of performing deletion editing
of a play item, a process for releasing the
connection regarding seamless play between. forward
and backward play items to be newly connected on the
forward side and on the backward side needs to be
performed. 



[0119]       In the following, a description will be
given, with reference to the flowcharts shown in
Figs. 19 to 25, of the procedure of a process for
performing editing to delete _a real playlist and a
clip AV stream stored on a redording medium. [0120]
At first, it is checked whether or not a deletion
section is an intermediate portion of a clip AV
stream file - (step S11). When the deletion section
is an intermediate portion of the clip AV stream
file, the clip AV stream file is divided before and
after the deletion section, and the number of clip AV
stream files is increased. Accordingly, it is checked
whether or not the number of the clip information
files or the number of the clip AV stream files has
reached an upper limit defined by the system (step
S12).  - 56 - When the upper limit has been reached,
since deletion cannot be performed, the processing
routine is completed. [0121]       Next, it is
checked whether or not the deletion section is an
intermediate portion- of a play item (step S12). When
the playlist mark position of a chapter specified as
a deletion section does not match the boundary of the
play -item and the intermediate portion of the play
item is a deletion section, the number of play items
increases when a deletion process:is performed (refer
to Fig. 7I3. Accordingly, it is checked whether or
not the number of play items has reached the upper
limit defined by the system -(step S14). When the
upper limit has been reached, since deletion cannot
be performed, the processing routine is Completed. 



[0122]       Following such an upper limit check, a
process for correcting a virtual playlist that refers
to a deletion section is performed. [0123)       At
first, the file names and the time of the clip
information file and the clip AV stream file pointed
to by the deletion section specified by the real
playlist are identified (step S21). [0124]  -57-
Next, a search for a virtual playlist that refers to
the deletion section is performedwith regard to all
the virtual playlists on a recording medium (step
522). Since the search method does not particularly
matter, the description thereof is omitted herein.
[0125]       Next, a process for deleting the
deletion section is performed in each of the found
virtual. playlists: At this point, if the number of
play items has reached the upper limit value defined
by the system in an intermediate portion in the play
item, the processing is completed (step S23). 



[01261       Next, a process for deleting a play item
in the virtual playlist is perfoLmed (step 524). The
deletion editing of the virtual playlist will be
described later. [0127]       Following such a
correction process in the relevant virtual playlist,
a process is performed for deleting a clip AV stream
on the real playlist side. [0128]       At first, it
is checked whether or not the deletion section is an
intermediate portion of the clip AV stream file (step
531). [0129] If the deletion section is an
intermediate portion, in  - 58 - 



order to maintain having only a single ATC (refer to
Fig. 68), an AV file is deleted in the start to end
section for which deletion is specified, so that the
forward side and the backward side of the deletion
section are divided: into different files (step S32).
[0130j       When, the deletioa_sedtion is not an
intermediate portion, that is, when the deletion is
started from the beginning of the clip All stream or
when up to the end of the Clip All stream is to be
deleted, the clip All stream that is left after
deletion is performed is kept as it is (step S33).
[0131.]       Following the deletion process on the
clip All stream file, a process is -performed for
deleting the clip information file forming a pair
with the clip All stream file. [0132]       At first,
it is checked whether or not the deletion section is
an intermediate portion of the clip All stream file
(step S41). [0133]      When the deletion section is
an intermediate portion of the clip All stream file,
the clip All stream file is divided into two files
before and after the deletion section. Along with
this, the clip infoxmation file is divided. In this
case, the data of the clip information file is
duplicated  



-59- (step S42). The start time of the playback end
time (presentation end time) is written into one of
the clip _ information files, which is on the forward
side of the deletion section (step Z43). The end time
of the deletion section is written into the playback
start time  (presentation start time) of the other
clip information file, which is on the backward side
of the deletion section (step S44). [0134]      Next,
the deletion section and subsequent sections within
the CPT of one of the clip information files, which
is on the forward side of the deletion section, are
deleted (step S45). The deletion-section and
preceding sections within the CPI of the other clip
information file, which is On the backward side of
the deletion section, are deleted and also, with
regard to the remaining entries, the SPN EP start
value is decreased by the length from the _ beginning
of the original file to the deletion end_ position in
order to correct the offset from the beginning (step
846)(refer to Fig. 15); Then, for the clip
information files on the forward side and on the
backward side, the total number of source packets is
corrected to the amount of the remaining sections
(step S47). [0135] Next, a process is performed for
achieving consistency 



- 60 -  in the STC sequence as a .result of the
partial deletion of the clip information file. When
the deletion start position is not a boundary.of the
STC sequence (step S48), the STC sequence is divided
at the deletion start position of one of the clip
information files, which is on the forward side of
the deletion section (step S49), and the STC sequence
- subsequent to the deletion start position is
deleted (step  S50). When the deletion end position
is-,not a boundary of the STC sequence (step 551),
the STC sequence is divided at the deletion end
position of the other clip information file, which is
on the backward side of the deletion section (step
352), and the STC sequence at and preceding the
deletion end position are deleted (step S53). [0136]
The deletion editing of the clip AV stream file and
the clip information file is performed and
thereafter, a process is performed for deleting the
real playlist. [0137] At first, a new file number is
issued to the other clip  AV stream file and the
other :clip information file, which is on the
backward side of the deletion section (step 561).
[0138]       When the start position or the end
position of the deletion section is not the boundary
of the play item, the play item is divided before and
after the deletion section 



-61-  (refer to Fig. 78), and the play items of the
deletion section are deleted (step 362). [0139]
The file number of the clip information file, which
was issued in step S61, is set in the clip
information file name (clip:information_file_name)
that is referred to by the play -- item on the
backward side, which was created by being divided
(step 363), and the deletion editing process is
completed. [0140] When the deletion section of the
clip AV stream file is - not an intermediate portion
of the stream (No in step 341), it is checked whether
or not the deletion section is in contact with the
beginning of the clip All stream (step 354). [0141]
When the deletion section is in contact with the
beginning of the clip AV stream (Yes in step 354), at
first, the deletion section end time is written into
the playback start time (presentationstart_time) of
the clip information file (step 371). 



[0142]       Next, the section at and preceding the
deletion section within the CPI is deleted, and the
SPN_EP_start value is decreased with regard to the
remaining entries by an amount corresponding to the
length of the deletion section in order  - 62 - to
correct the offset from the beginning (step 372).
[0143]      Next, the total number of source packets
is corrected to the amount of the remaining sections
(step S73)., [0144]       Next, a process is
performed for achieving consistency in the STC
sequence as a result of the partial deletion of the
clip information file. More specifically, when the
deletion end position is not the boundary of the STC
sequence (step 374), the STC sequence is divided at
the deletion end position (step 375), and the STC
sequence at and preceding the deletion end position
is deleted (step S76). [0145]       Finally, a
process is performed for deleting a play item (step
S77). When the deletion end position is not the
boundary of the play item, the play item is divided
before and after the deletion section (refer to 7B),
and the play items of the deletion section are
deleted. [0146] 



On the other hand, when the deletion section is not
in contact with the beginning of the clip AV stream,
that is, when it is in contact with the end of the
clip AV stream (No in step 354), at first, the start
time of the deletion section is written into the
playback end time  - 63 - (presentation end time) of
the clip information file (step _ S81). P0147]
Next, the deletion section and subsequent sections
within the CPI are deleted (step S82), and the total
number of source packets is corrected to the number
corresponding to the remaining sections (step S83).
[0148]      Next, a process is performed for
achieving consistency in the STC sequence as a result
of the partial deletion of the clip information file.
More specifically, when the deletion start position
is not the boundary of the STC sequence (step S84),
the STC sequence is divided at the deletion start
position (step 885), and the STC sequence at and
subsequent to the deletion start position is deleted
(step S86). [0149]       Finally, a process is
performed for deleting a play item (step S87). When
the deletion start position is not the boundary of
the play item, the play item is divided before and
after the deletion section (refer to Fig. 78), and
the play items of the deletion section are deleted. 



[0150]      Since the virtual playlist is a playlist
such that a user-defined playlist is created by
nondestructive editing,  - 64 - the deletion editing
is nondestructive editing that does not involve the
deletion of the entities of the clip AV stream file
and the clip information file forming a pair
therewith (refer to Fig. 5). Fig. 25 shows, in a
flowchart, a processing procedure of performing
editing to delete a virtual playlist. This processing
procedure is performed in, for example, step S25 of
the flowchart shown in Fig. 20. [0151]       At
first, it is checked whether or not the deletion
section is an intermediate portion of the play item
(step S91). When the. deletion section is an
intermediate portion of the play item, the play item
is divided before and after the deletion section, and
the total number of play items on a recording medium
is increased (refer to Fig. 7B), Therefore, it is
checked whether or not the total number of play items
has reached an upper limit defined by the system
(step S92). When the total number of play items has
reached the upper limit; since deletion cannot be
performed, this processing routine is completed.
[0152]      On the other hand, when the deletion
section is in contact with the beginning or the end
of the play item (No in step S91), and when the
deletion section is an intermediate portion of the
play item and there is a margin to the total number
of play items (No in step S92), the play  



- 65 -  items are deleted in the specified deletion
section (step S93). At this time, when the start
position or the end position of the deletion section
is not the boundary of the play item, division is
performed at the start positionor the end position of
the deletion section, and the play item of the
deletion section is deleted. Industrial Applicability
[0153]       Up to this point, the present invention
has been described in detail while referring to the
specific embodiments. However, it is obvious that a
person skilled in the art can modify or substitute
the embodiments within the spirit and scope of the
present invention. [0154]       In this
specification, a description has been given with
emphasis on an embodiment in which deletion editing
is performed while obeying the AVCHD standard of a
clip AV stream recorded on a -recording medium in
accordance with the AVCHD standard. However, the gist
of the present invention is not limited to the
embodiments. The present invention can be similarly
applied when an editing process is performed on a
recording medium recorded in a data format in which a
clip information file forming a pair with a stream
file, in which information on a stream, which is
necessary to reproduce the stream, is described,
exists, and the data  - 66 - format containing a
playlist formed in such a manner that play items, in
which information necessary to reproduce the playback
section of a relevant stream file is described, are
arranged along the time axis. [0155] 



In summary, the present invention has been disclosed
in the form of examples, and should not be construed
as being limited thereto. In order to determine the
gist of: the present invention, the claims should be
taken into consideration.  -67- CLAIMS       1.  An
information processing apparatus for performing
editing control of one or more AV streams recorded on
a recording medium, the information processing
apparatus comprising:       editing control means for
editing an attribute definition file for defining
attributes of an AV stream, the attribute definition
file existing in a pair with each AV stream file
recorded on the recording medium, and a playlist
formed of a plurality of pieces of playback section
data that specify a playback section of the AV stream
at the play start point and at the play end point;
and       deletion editing means for performing a
deletion. -editing process on playback section data
of a relevant deletion section in response to a
deletion editing instruction from a user,
wherein each piece of playback section data has a
connection condition with the immediately preceding
playback section data, and       the editing control
means determines whether or not the connection
condition of the playback section data to be deleted
by the deletion editing means is a condition in which
seamless play is possible, and corrects the content
of an attribute definition file corresponding to the
playback section data positioned immediately before
in response to  



- 68 - the determination result.       2. The
information processing apparatus according to Claim
1, wherein, in the playlist, one or more marks
serving as an entry position along the time axis, at
which a user may randomly access the playback section
data arranged therealong, a section between adjacent
marks and a section from the final mark to theend of
the final playback section data each constitutes a
chapter, and the deletion editing instruction from
the user is performed in units of chapters.-
3. The information processing apparatus according to
Claim 2, wherein the playlist includes a real
playlist for an original title; the real playlist
being formed in such a manner that the corresponding
section of the attribute definition file is
sequentially registered in playback section data in
accordance with the order in which a stream is
recorded on a recording medium, and a user-defined
virtual playlist in whichone or more pieces of
playback section data that refers to sections of the
attribute definition file registered in one of the
real playlists are created by nondestructive editing.
4. The information processing apparatus according to
Claim 3, wherein, when a user instructs the deletion
of a real playlist, the deletion editing means
deletes the relevant AV stream and the
deletion,section of the attribute definition file
corresponding to the AV stream and  - 69 - thereafter
deletes the playback section data of the deletion
section in the relevant playlist, and       when the
user instructs the deletion of a virtual playlist,
the deletion editing means deletes only the playback
section data of the deletion section in the relevant
playlist.       5. The information processing
apparatus according to Claim 3, wherein, when the
mark position of a chapter indicated as a deletion
section by the user does not matcha boundary of the
playback section data, the deletion editing means
temporarilydivides:the playback section data
containing the deletion section at the mark position
and thereafter performs the deletion editing of the
playback section data contained in the deletion
section. 



6. The information processing apparatus according to
Claim 3, wherein the playback section data has
information such that the connection condition with
the immediately preceding playback section data
indicates whether or not seamless play is possible,
and the attribute definition file has information
such that the connection condition with the
immediately succeeding playback section data
indicates whether or not seamless play is possible,
and      when the editing control means deletes
playback section data of an intermediate portion
along the time axis in the playlist formed of three
or more pieces of playback section  - 70 - data, the
editing control means releases the setting of the
seamless play with the immediately preceding playback
section data in the final playback section data on
the forward side, which is left after deletion is
performed, and releases the setting of the seamless
play with the immediately subsequent playback section
data in the attribute definition file at the start on
the backward side, which is left after deletion is
performed.       7. The information processing
apparatus according to Claim 3, wherein, when there
is no mark at the beginning of the playlist as a
result of deleting the playback section data of the
deletion section, the deletion editing means attaches
a mark to the beginning of the playback section data
that becomes a beginning after deletion is performed.
8. The information processing apparatus according to
Claim 3, wherein the playback section data in the
playlist has sequence numbers that are consecutively
provided along the time axis, the mark has number
reference information of the playback section data to
which the mark belongs, and      the editing control
means corrects the sequence number of the playback
section data to which the mark belongs in the mark at
which a chapter that is a deletion section is deleted
and subsequent marks on the basis of the number of
pieces of deleted playback section data.       9. The
information processing apparatus according to  - 71 -



Claim 3, wherein the deletion editing means achieves
consistency in an attribute definition file
corresponding to the AV stream that is left after
deletion is performed.        10. The information
processing apparatus according to Claim 3, wherein
the deletion editing means achieves consistency in
the attribute definition file regarding time. stamp
information of the stream that is left after
deletion. is performed.        11. The information
processing apparatus according to Claim 10, wherein,
when an-intermediate portion of a stream file is to
be deleted, the deletion editing means divides the
original All stream file into two files at the
deletion section. 12 The information processing
apparatus accordingtto Claim 10, wherein the
attribute definition file contains EP_map in which
information on each of entry points (EP) that are
randomly accessible in a corresponding stream file is
arranged, and      the deletion editing means
corrects the offset from the beginning by an amount
corresponding to the deletion section in the EP_map
in the portion backward from the deletion section.
13. The information processing apparatus according to
Claim 10, wherein, in the attribute definition file,
information on each EP section is managed as an STC
sequence,  - 72 - and       the deletion editing
means corrects the STC sequence in the attribute
definition file corresponding to the deletion section
of the stream file and subsequent deletion sections. 



14. The information processing apparatus according to
Claim 10, wherein, if the deletion position is not a
.boundary of an STC sequence, the deletion editing
means divides the attribute definition file, deletes
the STC sequence at and preceding the deletion
position; and corrects the offset from the beginning
within the STC sequence at and subsequent to the
deletion position by an amount corresponding to the
length of the deletion section.        15. The
information processing apparatus according to Claim
4, wherein, when the deletion editing of the real
playlist is to be performed by destructive editing,
the deletion editing means also performs the deletion
editing of the virtual playlist that refers to the
same deletion section.       16. An information
processing method for perfodng editing control of one
or more AV streams recorded on a recording medium,
the information processing method comprising:
an editing control step of editing an attribute
definition file for defining attributes of an AV
stream, the attribute definition file existing in a
pair with each AV  - 73 - stream file recorded on the
recording medium, and a playlist formed of a
plurality of pieces of playback section data that
specify a playback section of the AV stream at the
play start point and at the play end point; and
a deletion editing step of performing a deletion
editing process on playback section data of a
relevant deletion section in response to a deletion
editing instruction from a user,      wherein each
piece of playback section data has a connection
condition with the immediately preceding playback
section data, and      in the editing control step,
it is checked whether or not the connection condition
of the playback section data to be deleted in the
deletion editing step is a condition in which
seamless play is possible, and the content of an
attribute definition file corresponding to the
playback section data positioned immediately before
is corrected in response to the determination result.



17. A computer program written in a computer-readable
format so as to enable a computer to execute
processing for performing editing control of one or
more AV streams recorded on a recording medium, the
processing comprising:      an editing control step
of editing an attribute definition file for defining
attributes of an AV stream, the attribute definition
file existing in a pair with each AV  - 74- stream
file recorded on the recording medium, and a playlist
formed of a plurality of pieces of playback section
data  that specify a playback section of the AV
stream at the play  'start point and at the play.end
point; and      a deletion editing step of performing
a deletion editing process on playback section data
of a relevant deletion section in response to a
deletion editing instruction from a user,
wherein each piece of playback section data has a
connection condition with the immediately preceding
playback section data, and       in the editing
control step, it is checked whether or not the
connection:condition of the playback section data to
be deleted in the deletion editing step is a
condition in which seamless play is possible, and the
content of an attribute definition file corresponding
to the playback section data positioned immediately
before is corrected in response to the determination
result. 












