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(57) ABSTRACT 
A data control apparatus includes: a separating unit for sepa 
rating material data included in original video and audio files 
into a used portion and an unused portion, based on editing 
information indicating the used portion of the material data in 
the video and audio files, and generating first data including 
only the used portion and second data including only the 
unused portion; a connection information generation unit for 
generating connection information associating information 
about positions of the first data and the second data in the 
original video and audio files with information about posi 
tions of the first data and the second data on an external 
recording medium; and a formatting unit for arranging the 
first data, the second data, the connection information, and the 
editing information in a predetermined order, and outputting, 
as backup data, the first data, the second data, the connection 
information, and the editing information. 

8 Claims, 8 Drawing Sheets 
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1. 

DATA CONTROL APPARATUS, DATA 
BACKUP APPARATUS, AND RECORDING 

MEDIUM 

This application is a divisional application of Ser. No. 
12/507,408, filed Jul 22, 2009 now U.S. Pat. No. 8,165,456. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a data control apparatus for 

generating backup data of video and audio data having been 
edited and a recording medium that stores a program for 
generating backup data of video and audio data having been 
edited, and further relates to a data backup apparatus that is 
provided with the data control apparatus and records the 
generated backup data in a recording medium. 

2. Related Art 
Generally, one program is produced by extracting portions 

to be used from material data having a length several times 
longer than the data actually used as a main program. At this 
occasion, it is necessary to perform an operation of selecting 
only the needed portions from the large amount of video and 
audio material data and arranging the video data and the audio 
data in a desired order. 

Conventionally, Such an operation is achieved by linear 
editing with a video tape recorder (VTR). For example, only 
the needed portions of multiple material data are coupled on 
one video tape by repeating the following operations: copying 
a needed portion of a certain material data to a video tape; and 
copying a needed portion of another material data to a posi 
tion of the video tape immediately subsequent thereto. In this 
way, the result of the editing (hereinafter referred to as “main 
program data') is recorded onto one video tape through the 
linear editing. 

Recently, along with the advancement of digital technolo 
gies, non-linear editing, in which video and audio are edited 
as digital data with a non-linear editing machine (for 
example, a computer), is coming into wide use to replace the 
linear editing conventionally performed. In the non-linear 
editing, generally, material data 'a' and “b' as shown in 
FIGS. 8A and 8B are stored as data files FVa, FAa, FVb, FAb 
on a hard disk drive (HDD) of the non-linear editing machine. 
In the non-linear editing, the extraction of the portions to be 
used as the main program is performed by generating and 
rewriting editing information indicating the portions to be 
used as the main program. Due to the HDD's high perfor 
mance in random access, it is not necessary to generate and 
save the main program data as shown in FIG. 8C on a tape and 
the like. Accordingly, in the case where the main program 
data is not generated, the main program data is reproduced by 
reading the needed portions Va, Aa, Vb, Ab of the material 
data “a” and “b' from the HDD in accordance with the editing 
information every time a need arises. 

Because of the limitation on the recording capacity of the 
HDD, it may be necessary to replace the material data in the 
HDD when another program is produced. At this time, the 
material data “a” and “b' and the editing information cur 
rently stored in the HDD are moved as backup data as shown 
in FIG.8D to an external recording medium such as a backup 
tape of a computer and the like by a data backup apparatus so 
that the currently produced program can be reproduced or 
re-edited later. A conventional data backup apparatus writes 
the data on the HDD onto an external recording medium in 
units of files (for example, see JP-A-2001-6274). 

The conventional data backup apparatus sequentially 
writes the data in units offiles, and therefore, as shown in FIG. 
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2 
8D, the used portions Aa, Va., Ab, Vb of the material data 
stored in the external recording medium are physically placed 
at positions away from each other on the external recording 
medium due to the existence of unused portions Aa-, Aa+, 
Va-Va--, Ab-Ab-, Vb-, Vb-i-. Accordingly, even if the files, 
such as the audio file FAa, the video file FVa, the audio file 
FAb, the video file FVb, ..., are sequentially read out in this 
order from the external recording medium, the video and 
audio cannot be synchronously reproduced in the same man 
ner as a video tape for a VTR. Therefore, in order to reproduce 
the main program data using the backed-up material data, it is 
necessary to read the entire backed-up data written to the 
external recording medium to the HDD and generate and 
reproduce the main program databased on the editing infor 
mation. 
The more the amount of the material data stored in the 

external recording medium is, the more time it takes to read 
the backed-up data on the HDD. Therefore, there is a problem 
in that the operation of reproducing the main program data 
cannot be easily performed. Further, since the material data is 
stored in the external recording medium in units of files, it is 
necessary to load all of the material data including the unused 
portions into the HDD. Therefore, there is a problem in that 
when the HDD does not have a sufficiently large free space, 
the entire material data stored in the external recording 
medium cannot be read into the HDD, and the main program 
data cannot be reproduced. In this way, the conventional data 
backup apparatus has a problem in that, when the program 
using the backed-up material data is reproduced, a suffi 
ciently large free space is necessary in the HDD of the non 
linear editing machine, and it takes a great amount of time to 
read the data from the external recording medium. Therefore, 
the synchronous reproduction of the video and audio of the 
main program data cannot be easily performed. 

SUMMARY OF THE INVENTION 

The present invention aims to solve the above-described 
conventional problems, and it is an object of the present 
invention to provide a data backup apparatus, a data control 
apparatus, and a recording medium storing a program for 
easily reproducing the video and audio of the main program 
data in a synchronized manner. Specifically, it is an object of 
the present invention to provide the data backup apparatus, 
the data control apparatus, and the recording medium storing 
the program that do not require a Sufficiently large free space 
in the HDD of the non-linear editing machine and reduce a 
time needed to read the data from the external recording 
medium, when the main program data using the backed-up 
material data is reproduced. The data backup apparatus 
includes a recording apparatus for recording backup data onto 
an external recording medium and a reproduction apparatus 
for restoring original video and audio files from the backup 
data recorded on the external recording medium by the 
recording apparatus and/or for synchronously reproducing 
the video and audio upon reading the backup data recorded on 
the external recording medium. 
A data control apparatus according to a first aspect of the 

present invention generates backup data of video and audio 
data having been edited. The data control apparatus includes: 
a separation unit operable to input material data included in 
original video and audio files and editing information indi 
cating a used portion of the material data in the original video 
and audio files, separate the material data into the used por 
tion and an unused portion based on the editing information, 
and generate first data including only the used portion and 
second data including only the unused portion; a connection 
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information generation unit operable to generate connection 
information associating information about positions of the 
first data and the second data in the original video and audio 
files with information about positions of the first data and the 
second data on an external recording medium when the first 
data and the second data are recorded onto the external 
recording medium; a formatting unit operable to arrange the 
first data, the second data, the connection information, and the 
editing information in a predetermined order, and output, as 
backup data, the first data, the second data, the connection 
information, and the editing information. 
The data control apparatus may further include an AV 

interleave unit operable to break the video and audio data of 
at least the first data into pieces and alternately interleave the 
pieces. 

In the case where the editing information indicates, in time 
series, the used portion of the material data in the original 
Video and audio files, the formatting unit may sort the used 
portion of the material data constituting the first data in accor 
dance with an order indicated by the editing information. 
The data control apparatus may not generate the second 

data when all of the material data is the used portion. 
A data control apparatus according to a second aspect of 

the present invention restores original video and audio files 
from backup data which is read from an external recording 
medium. The external recording medium stores the backup 
data. The backup data includes first data including only a used 
portion of material data included in the original video and 
audio files, second data including only an unused portion of 
the material data, editing information indicating the used 
portion of the material data in the original video and audio 
files, and connection information associating information 
about positions of the first data and the second data in the 
original video and audio files with information about posi 
tions of the first data and the second data on the external 
recording medium. The data control apparatus includes: a 
format extraction unit operable to separate the backup data 
read from the external recording medium into the first data, 
the second data, the editing information, and the connection 
information; a connection information decoder unit operable 
to decode the separated connection information; and a restor 
ing unit operable to restore the original video and audio files 
by combining the used portion and the unused portion of the 
material data included in the first data and the second data in 
accordance with the decoded connection information. 
The data control apparatus according to the second aspect 

of the present invention may further include an AV interleave 
decoder unit operable to decode a data sequence of the inter 
leaved video and audio data to sort the interleaved video and 
audio data into data including only video or audio, wherein, in 
a case where the first data and/or the second data are inter 
leaved, the restoring unit may restore the original video and 
audio files from the video data and the audio data sorted by the 
AV interleave decoder unit. 
A data control apparatus according to a third aspect of the 

present invention reproduces video and audio from backup 
data which is read from an external recording medium. The 
external recording medium stores the backup data. The 
backup data includes interleaved first data including only a 
used portion of material data included in original video and 
audio files, second data including only an unused portion of 
the material data, editing information indicating the used 
portion of the material data in the original video and audio 
files, and connection information associating information 
about positions of the first data and the second data in the 
original video and audio files with information about posi 
tions of the first data and the second data on the external 
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4 
recording medium. The data control apparatus includes: a 
format extraction unit operable to separate the backup data 
read from the external recording medium into the first data, 
the second data, the editing information, and the connection 
information; an AV interleave decoder unit operable to 
decode a data sequence of the separated first data and sort the 
first data into data including only video or audio; and a video/ 
audio reproduction unit operable to reproduce and output 
synchronously the video data and the audio data outputted 
from the AV interleave decoder unit. 
A data backup apparatus according to a first aspect of the 

present invention includes: the data control apparatus accord 
ing to the first aspect operable to generate backup data of 
Video and audio data having been edited; and a data recording 
apparatus operable to record the backup data generated by the 
data control apparatus according to the first aspect onto the 
same external recording medium. 
A data backup apparatus according to the second aspect of 

the present invention includes: a data reading apparatus oper 
able to readbackup data from an external recording medium; 
and the data control apparatus according to the second aspect 
operable to restore original video and audio files from the read 
backup data. 
A databackup apparatus according to the third aspect of the 

present invention includes: a data reading apparatus operable 
to read backup data from an external recording medium; and 
the data control apparatus according to the third aspect oper 
able to reproduce video and audio from the readbackup data. 
A recording medium according to a first aspect of the 

present invention stores a program for generating backup data 
of video and audio data having been edited. The program 
causes a computer to execute the steps of inputting material 
data included in original video and audio files and editing 
information indicating a used portion of the material data in 
the original video and audio files, and separating the material 
data into the used portion and an unused portion based on the 
editing information to generate first data including only the 
used portion and second data including only the unused por 
tion; generating connection information associating informa 
tion about positions of the first data and the second data in the 
original video and audio files with information about posi 
tions of the first data and the second data onto an external 
recording medium when the first data and the second data are 
recorded on the external recording medium; arranging the 
first data, the second data, the connection information, and the 
editing information in a predetermined order, and outputting, 
as backup data, the first data, the second data, the connection 
information, and the editing information. 
The program stored in the above-mentioned recording 

medium may further cause the computer to execute a step of 
breaking the video and audio data of at least the first data into 
pieces and alternately interleaving the pieces. 

In the above-mentioned recording medium, in the case 
where the editing information indicates, in time series, the 
used portion of the material data in the original video and 
audio files, in the step of outputting the backup data, the used 
portion of the material data constituting the first data may be 
Sorted in accordance with an order indicated by the editing 
information. 

In the above-mentioned recording medium, the second 
data may not be generated when all of the material data is the 
used portion. 
A recording medium according to a second aspect of the 

present invention stores a program for restoring original 
video and audio files from backup data read from an external 
recording medium. The external recording medium stores the 
backup data. The backup data includes first data including 
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only a used portion of material data included in the original 
Video and audio files, second data including only an unused 
portion of the material data, editing information indicating 
the used portion of the material data in the original video and 
audio files, and connection information associating informa 
tion about positions of the first data and the second data in the 
original video and audio files with information about posi 
tions of the first data and the second data on the external 
recording medium. The program causes a computer to 
execute the steps of separating the backup data read from the 
external recording medium into the first data, the second data, 
the editing information, and the connection information; 
decoding the separated connection information; and restoring 
the original video and audio files by combining the used 
portion and the unused portion of the material data included in 
the first data and the second data in accordance with the 
decoded connection information. 
The program stored in the recording medium according to 

the second aspect of the present invention may further cause 
the computer to execute the steps of decoding a data 
sequence of the interleaved video and audio data to sort the 
interleaved video and audio data into data including only 
video or audio, wherein in a case where the first data and/or 
the second data are interleaved, the original video and audio 
files are restored based on the video data and the audio data 
Sorted into the data including only video or audio. 
A recording medium according to a third aspect of the 

present invention stores a program for reproducing video and 
audio from backup data read from an external recording 
medium. The external recording medium stores the backup 
data. The backup data includes an interleaved first data 
including only a used portion of material data included in 
original video and audio files, second data including only an 
unused portion of the material data, editing information indi 
cating the used portion of the material data in the original 
Video and audio files, and connection information associating 
information about positions of the first data and the second 
data in the original video and audio files with information 
about positions of the first data and the second data on the 
external recording medium. The program causes a computer 
to execute the steps of separating the backup data read from 
the external recording medium into the first data, the second 
data, the editing information, and the connection information; 
decoding a data sequence of the separated first data to sort the 
first data into data including only video or audio; and repro 
ducing and outputting synchronously the video data and the 
audio data having been Sorted. 

According to the present invention, the used portions and 
the unused portions of the material data included in the video 
and audio files are separated based on the editing information 
indicating the used portions, and the used data including only 
the used portions is recorded onto the external recording 
medium, and therefore, the main program data using the 
material data backed-up by the data backup apparatus can be 
generated and reproduced by reading only the used data. 
Therefore, a sufficiently large free space is not needed in the 
HDD of the non-linear editing machine, and it takes less time 
to read the data from the external recording medium. Accord 
ingly, the synchronous reproduction of the video and audio of 
the main program data can be performed easily. 

Further, according to the present invention, not only the 
used data but also the unused data including only the unused 
portions are recorded onto the external recording medium. 
Further, connection information associating information 
about positions of both of the used data and the unused data of 
the material data in the original video and audio files with 
information about positions of both of the used data and the 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
unused data of the material data on the external recording 
medium is generated, and the generated connection informa 
tion is recorded onto the external recording medium. There 
fore, the original video and audio files can be restored by 
reading the used data, the unused data, and the connection 
information from the external recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view illustrating a configuration of a databackup 
apparatus according to a first embodiment of the present 
invention. 

FIGS. 2A and 2B are views each illustrating a structure of 
material data. 

FIG.3 is a view illustrating a structure of editing informa 
tion. 

FIG. 4A is a view illustrating used data and FIG. 4B is a 
view illustrating unused data. 

FIG. 5 is an example showing a structure of connection 
information. 

FIG. 6 is a view illustrating a structure of backup data. 
FIG. 7 is a view illustrating a configuration of a databackup 

apparatus according to a second embodiment of the present 
invention. 

FIGS. 8A and 8B are views illustrating structures of mate 
rial data, FIG. 8C is a view illustrating structure of main 
program data, and FIG. 8D is a view illustrating structure of 
conventional backup data. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention will be described 
with reference to the drawings. 

First Embodiment 

1. Configuration 

1.1 Configuration of Data Backup Apparatus 
FIG. 1 illustrates a data backup apparatus according to a 

first embodiment of the present invention. A data backup 
apparatus 1 according to the present embodiment is a record 
ing apparatus that reads material data which is video and/or 
audio data, and backs up the read material data to an external 
recording medium. The data backup apparatus 1 is used by 
being connected to a non-linear editing machine (for 
example, a computer) that edits a program and the like. In the 
present embodiment, a backup tape of a computer is used as 
the external recording medium. 
The data backup apparatus 1 according to the present 

embodiment includes a backup data generation apparatus 
(data control apparatus) 100 for generating backup data of 
Video and audio data having been edited, a data recording 
apparatus (for example, a tape drive) 106 for recording the 
generated backup data onto the external recording medium. 
The backup data generation apparatus 100 includes: a main 
program used portion separation unit (hereinafter referred to 
as “separation unit”) 101 and an AV interleave unit 102 for 
handling the material data; a connection information genera 
tion unit 103 and an editing information processing unit 104 
for handling information relating to the material data; and a 
formatting unit 105 for formatting and outputting data for 
backup. 
The separation unit 101 inputs the material data, that is, the 

Video and audio data, included in the video and audio files and 
the editing information indicating the used portions of the 
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material data to be used as the main program, and the sepa 
ration unit 101 separates the input material data into the used 
portions and the unused portions in accordance with the edit 
ing information. The used portions of the separated data are 
outputted to the AV interleave unit 102, and the unused por 
tions of the separated data are outputted to the formatting unit 
105. The AV interleave unit 102 breaks, into pieces, the video 
and audio data in the used portions of the material data, 
interleaves the pieces of the video and audio data, and outputs 
the interleaved video and audio data as the main program data 
to the formatting unit 105. 

The editing information processing unit 104 inputs the 
editing information indicating the used portions of the mate 
rial data to be used as the main program, changes the format 
of the inputted editing information into a predetermined for 
mat, and outputs the changed editing information to the for 
matting unit 105. The connection information generation unit 
103 inputs the editing information and material information 
indicating the positions of the material data in the video and 
audio files, generates the connection information for enabling 
the restoring of the original video and audio files from the 
backup data recorded on the backup tape, and outputs the 
generated connection information to the formatting unit 105. 
The formatting unit 105 receives the main program data, 

the unused data, the editing information, and the connection 
information, arranges them in a predetermined order, and 
outputs them as the backup data to the data recording appa 
ratus 106. At this time, the main program data is sorted in the 
order according to the editing information. The data record 
ing apparatus 106 records the received backup data onto a 
backup tape. 
1.2 Structure of Various Data and Information 
The material data (the main program data and the unused 

data), the editing information, and the connection informa 
tion included in the backup data will be hereinafter described. 

FIGS. 2A and 2B illustrate the material data to be backed 
up. FIG. 2A illustrates material data “a”, and FIG. 2B illus 
trates material data “b'. The material data 'a' is video and 
audio data included in a video file FVa and an audio file FAa. 
As described later, in the present embodiment, data Va and Aa 
from time Ta(1) to time Ta(2) in the video file FVa and the 
audio file FAa are the portions used in the main program, and 
data Va- and Aa- from time Ta(0) to the time Ta(1) and data 
Va+ and Aa+ from the time Ta(2) to time Ta(3) are the portions 
not used in the main program. The material data “b' is the 
video and audio data included in a video file FVb and an audio 
file FAb. Data Vb and Ab from time Tb(1) to time Tb(2) in the 
video file FVb and the audio file FAb are the used portions, 
and data Vb- and Ab- from time Tb(0) to the time Tb(1) and 
data Vb-- and Ab-- from the time Tb(2) to time Tb(3) are the 
unused portions. 

FIG. 3 illustrates the editing information inputted to the 
data backup apparatus 1. The editing information includes, in 
time series, the times on the original file and the times on the 
main program data being a result of editing, of the portions of 
the material data 'a' and “b' which are used in the main 
program. For example, FIG.3 illustrates that the data from the 
time Ta(1) to Ta(2) on the original file of the material data 'a' 
corresponds to the data from the time Tc(0) to Tc(1) on the 
main program data, and the data from the time Tb(1) to Tb(2) 
on the original file of the material data “b’ corresponds to the 
data from the times Tc(1) to Tc(2) on the main program. It is 
understood from FIG. 3 that the main program data is gener 
ated by combining, in time series, the data corresponding to 
the material data “a” from the time Ta(1) to the time Ta(2) and 
the data corresponding to the material data “b” from the time 
Tb(1) to the time Tb(2). That is, the editing information 
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8 
indicates a connection relationship between the multiple 
material data “a” and “b’ regarding the portions to be used as 
the main program. Accordingly, the main program data is 
generated by connecting the material data 'a' and the mate 
rial data “b' through cut editing. 

FIG. 4A illustrates the used data including the used por 
tions of the material data separated in accordance with the 
editing information, and FIG. 4B illustrates the unused data 
including the unused portions of the material data. The used 
data separated in accordance with the editing information 
includes the used portions Va, Aa, Vb, Ab of the material data. 
The main program data is made by further breaking the used 
data into pieces and alternately placing the audio data and the 
Video data. The unused data separated in accordance with the 
editing information includes the unused portions Va-, Aa 
Va+, Aa--, Vb-, Ab-, Vb+, Ab-- of the material data. 

FIG. 5 illustrates the connection information generated by 
the connection information generation unit 103. The connec 
tion information shows that the data at which position on the 
backup tape should be connected in what order in order to 
restore the original video and audio files. In other words, the 
connection information shows the connection relationship 
between the used portions and the unused portions of each of 
the material data “a” and “b’. Specifically, the connection 
information uses the times Ta and Tb of the material data and 
the time Td on the backup tape to indicate a correspondence 
relationship between the information about positions of the 
material data “a” and “b' in the original video and audio files 
and the information about positions of the material data 'a' 
and “b’ on the backup tape. FIG. 5 shows that, regarding the 
material data a, the data in the times Ta(0) to Ta(1), Ta(1) to 
Ta(2), and Ta(2) to Ta(3) on the original audio and video files 
respectively correspond to the data in the times Tod(3) to 
Td(4), Tod (1) to Ta(2), and Ta(4) to Ta (5) on the backup tape. 
In other words, it is understood that the original video and 
audio files of the material data “a” can be restored by con 
necting the data in the times Ta(3) to Ta(4), Tod (1) to Ta(2), 
and Tod(4) to Ta(5) on the backup tape in this order. Further, 
FIG.5 shows that, regarding the material datab, the data in the 
times Tb(0) to Tb(1), Tb(1) to Tb(2), and Tb(2) to Tb(3) on 
the original audio and video files respectively correspond to 
the data in the times Ta(5) to Ta(6), Ta (2) to Ta(3), and Ta(6) 
to Ta(7) on the backup tape. It is understood that the original 
video and audio files of the material data “b' can also be 
restored by connecting the data in the times Tod(5) to Ta(6), Tod 
(2) to Ta(3), and Ta(6) to Ta(7) on the backup tape in this 
order. 

FIG. 6 illustrates the backup data. The backup data 
includes the editing information shown in FIG. 3, the main 
program data shown in FIG. 4A, the unused data shown in 
FIG. 4B, and the connection information shown in FIG. 5 in 
this order. 

2. Recording Operation of Data Backup Apparatus 

The recording operation of the data backup apparatus 1 
according to the present embodiment will be described with 
reference to FIGS. 1 to 6, using an example where the mate 
rial data “a” and the material data “b' are backed up. When the 
backup tape is loaded to the data backup apparatus 1 and the 
user inputs an instruction to back up the data to the data 
backup apparatus 1, the separation unit 101 reads, from the 
HDD of the non-linear editing machine, the material data 'a' 
included in the video file FVa and the audio file FAa shown in 
FIG. 2A, the material data “b' included in the video file FVb 
and the audio file FAb shown in FIG. 2B, and the editing 
information shown in FIG. 3. 



US 9,088,759 B2 

The separation unit 101 separates the material data “a” and 
the material data “b' into the used data including only the 
used portions and the unused data including only the unused 
portions in accordance with the read editing information. 
Specifically, the separation unit 101 generates the used data 
by extracting the data Va and Aa corresponding to the times 
Ta(1) to Ta(2) on the files of the material data “a” and the data 
Vb and Ab in the times Tb(1) to Tb(2) on the files of the 
material data “b' as described in the editing information, and 
generates the unused data by gathering the remaining data. 
The used data is outputted to the AV interleave unit 102, and 
the unused data is outputted to the formatting unit 105. 

The AV interleave unit 102 breaks the used data into pieces, 
and generates the main program data by alternately arranging 
the broken data, as shown in FIG. 4A. For example, the video 
data Va is separated into data Va(0 and Val, the audio data Aa 
is separated into data Aao and Aa1. The data thus separated 
are arranged into the order, Aao, Vao, Aa1, Va1, in which the 
audio data and the video data are alternately placed. The 
maximum recording efficiency and maximum reproduction 
efficiency can be obtained by conforming the data size upon 
breaking the data to a data management unit (e.g., sector or 
cluster) of the backup medium. The main program data is 
outputted to the formatting unit 105. 
The editing information inputted to the data backup appa 

ratus 1 is converted into a format of the backup tape by the 
editing information processing unit 104. For example, the 
editing information processing unit 104 converts the editing 
information from a format of the non-linear editing machine 
(for example, file format) into a format of a backup tape of a 
computer. 
The connection information generation unit 103 inputs the 

editing information and the material information indicating 
the positions of the material data “a” and “b' in the video and 
audio files, and generates the connection information, as 
shown in FIG. 5, for associating the positions of the material 
data “a” and “b’ on the video and audio files with the posi 
tions of the material data “a” and “b’ on the backup tape upon 
recording the material data “a” and “b” onto the backup tape. 
The formatting unit 105 receives the main program data, 

the unused data, the editing information, and the connection 
information, and arranges them into the following order: the 
editing information, the main program data, the unused data, 
and the connection information. The main program data is 
arranged in accordance with the editing information so that 
the data Aao, Vao. Aa1, Val1 of the material data “a” repro 
duced first are arranged first and the data Ab0, Vb0. Ab1, Vb1 
of the material data “b' are subsequently arranged. The for 
matting unit 105 converts the format of the main program 
data, the unused data, the editing information, and the con 
nection information into a desired format (for example LTO 
3), and outputs the formatted data as the backup data as shown 
in FIG. 6. 
The data recording apparatus 106 records the backup data 

outputted from the formatting unit 105 onto the backup tape. 

3. Summary 

The data backup apparatus 1 according to the present 
embodiment separates the used portions and the unused por 
tions of the material data “a” and “b' in accordance with the 
editing information, and generates the used data including 
only the used portions. Further, the data backup apparatus 1 
according to the present embodiment interleaves the used 
data to generate the main program data, and records the main 
program data onto the backup tape. Therefore, when the main 
program data is reproduced, the main program data can be 
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10 
synchronously-reproduced directly from the backup tape, 
just like a video tape recorded through the linear editing Such 
as VTR. In other words, it is not necessary to load both of the 
editing information and the used data to the HDD of the 
non-linear editing machine in order to generate and reproduce 
the main program data based on the editing information. 
Therefore, the synchronous reproduction of the video and 
audio of the main program data can be easily performed. 
When the main program data recorded on the backup tape is 
reproduced, it is not necessary for the HDD of the non-linear 
editing machine to have any free space, and it takes less time 
to read the data from the external recording medium. 

Further, in the present embodiment, not only the main 
program data but also the unused data and the connection 
information are stored in the backup tape. Accordingly, the 
entire original material data “a” and “b' can be completely 
restored in units of files on the HDD of the non-linear editing 
machine, by reading the main program data, the unused data, 
and the connection information recorded on the backup tape 
and Sorting the used portions and the unused portions of the 
material data recorded on the backup tape based on the con 
nection information. Therefore, the main program data can be 
re-edited, if the backup tape recorded by the backup apparatus 
according to the present embodiment is used. 
As described above, if the backup data is recorded accord 

ing to the present embodiment, not only the complete backup 
of the material data but also the synchronous reproduction of 
Video and audio of the main program can be achieved. This 
achieves Substantial laborsaving in the editing operation 
because of the operability like the VTR and the reliability of 
the backup. 

In the present embodiment, the backup data is recorded 
onto the backup tape in the following order: the editing infor 
mation, the main program data, the unused data, and the 
connection information, but the present embodiment is not 
limited to this recording order. It is to be noted that the main 
program data is preferably recorded to a position correspond 
ing to an earlier time on the backup tape. 
The main program data may be recorded onto the backup 

tape without interleaving. In this case, the reproduction of the 
main program data can be performed by simply loading only 
the used data to the HDD of the non-linear editing machine 
and performing the interleaving processing only on the used 
data. Accordingly, the main program data can be generated 
and reproduced. In contrast to the conventional apparatus, it is 
not necessary to read all the data including the unused data 
stored in the backup tape, and the main program data can be 
reproduced in a shorter time. Even if the free space on the 
HDD of the non-linear editing machine is small, the data 
needed for the reproduction can be read in because only the 
used data is read. 
The structures of the editing information processed by the 

data backup apparatus 1 and the connection information gen 
erated by the data backup apparatus 1 are not limited to the 
present embodiment. Similar data structures achieving the 
same effect may be employed. 

Second Embodiment 

1. Configuration of Data Backup Apparatus 

FIG. 7 illustrates a configuration of a data backup appara 
tus according to a second embodiment of the present inven 
tion. A data backup apparatus 7 according to the present 
embodiment is a reproduction apparatus that reads backup 
data recorded on an external recording medium and synchro 
nously reproduces the video and audio as well as restoring the 
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original video and audio files. The data backup apparatus 7 is 
used by being connected to a non-linear editing machine (for 
example, a computer) that edits a program and the like. In the 
present embodiment, a backup tape of a computer is used as 
the external recording medium. 

The data backup apparatus 7 according to the present 
embodiment includes a data reading apparatus (for example, 
a tape drive) 701 for reading backup data recorded on a 
backup tape and a data reproduction/restoring apparatus (data 
control apparatus) 700 for both of synchronously reproducing 
the video and audio and restoring the original video and audio 
files from the read backup data. The data reproduction/restor 
ing apparatus 700 includes: a format extraction unit 702 for 
inputting the data read from the backup tape by the data 
reading apparatus 701 and extracting the order of the data; an 
AV interleave decoder unit 703 and a video/audio reproduc 
tion unit 708 for synchronously reproducing video and audio; 
a connection information decoder unit 704 and a material file 
restoring unit 707 for restoring the original video and audio 
files; and an editing information decoder unit 705 and an 
editing information file generation unit 706 for generating an 
editing information file. 
The data reading apparatus 701 reads the backup data from 

the backup tape. The format extraction unit 702 inputs the 
read backup data, extracts the format of the backup data, and 
separates the backup data into the main program data, the 
unused data, the connection information, and the editing 
information. The AV interleave decoderunit 703 decodes data 
sequences of the interleaved video and audio data, and sepa 
rates the data into video-only data and audio-only data. The 
video/audio reproduction unit 708 synchronously reproduces 
the video and audio by connecting, in time-series, the video 
only data and the audio-only data. 
The connection information decoder unit 704 decodes the 

connection information separated by the format extraction 
unit 702. In other words, the connection information decoder 
unit 704 interprets the meaning of the connection informa 
tion. The material file restoring unit 707 combines the used 
data outputted from the AV interleave decoder unit 703 with 
the unused data outputted from the format extraction unit 702 
based on the decoded connection information to restore the 
original video and audio files. 
The editing information decoder unit 705 decodes the edit 

ing information separated by the format extraction unit 702. 
In other words, the editing information decoder unit 705 
interprets the meaning of the editing information. The editing 
information file generation unit 706 generates the editing 
information file by converting the decoded editing informa 
tion into a predetermined format. 

2. Reproduction Operation of Data Backup 
Apparatus 

The reproduction operation of the data backup apparatus 7 
will be described using an example where the backup data 
shown in FIG. 6 is reproduced. The reproduction operation 
includes an operation of synchronously reproducing the 
Video and audio after reading the backup data recorded on the 
external recording medium and an operation of restoring the 
original video and audio files after reading the backup data 
recorded on the external recording medium. 

First, a case where the video and audio are synchronously 
reproduced will be described. When the backup tape is loaded 
to the data backup apparatus 7 and the user inputs an instruc 
tion to synchronously reproduce the video and audio to the 
data backup apparatus 7, the data reading apparatus 701 reads 
the backup data recorded on the backup tape. In this case, the 
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data reading apparatus 701 reads at least portions including 
the main program data. For example, the data reading appa 
ratus 701 starts reading from an initial portion of the backup 
tape shown in FIG. 6. The format extraction unit 702 extracts 
the main program data from the readbackup data and outputs 
the main program data. For example, the format extraction 
unit 702 divides the data read sequentially from the initial 
portion into the editing information and the main program 
data. 
The main program data divided by the format extraction 

unit 702 is outputted to the AV interleave decoder unit 703. 
The video and audio of the main program data are each 
broken into pieces and interleaved alternately. The AV inter 
leave decoder unit 703 decodes the data sequences of the 
main program data, and sorts the main program data into the 
video-only data Va and Vb and the audio-only data Aa and Ab. 
The video/audio reproduction unit 708 reproduces and out 
puts the Sorted video and audio data in a synchronized man 
ner. As a result, the content of the main program data can be 
seen on a monitor TV and the like. 

Next, a case where the original video and audio files are 
restored will be described. When the backup tape is loaded to 
the data backup apparatus 7 and the user inputs an instruction 
to restore the video and audio files to the data backup appa 
ratus 7, the data reading apparatus 701 reads all of the backup 
data recorded on the backup tape. The format extraction unit 
702 extracts the order of the readbackup data, and divides the 
backup data into the main program data, the unused data, the 
connection information, and the editing information. 
The AV interleave decoder unit 703 sorts the main program 

data, divided by the format extraction unit 702, into the video 
only data Va and Vb and the audio-only data Aa and Ab. 
The connection information decoder unit 704 decodes the 

connection information divided by the format extraction unit 
702. The material file restoring unit 707 reads the unused 
Video data Va- and Va+ and the unused audio data Aa- and 
Aa+ divided by the format extraction unit 702, the used video 
data Va and Vb and the used audio data Aa and Ab outputted 
from the AV interleave decoder unit 703, and the connection 
information decoded by the connection information decoder 
unit 704. The material file restoring unit 707 combines the 
used video data and the unused video data and combines the 
used audio data and the unused audio data, inaccordance with 
the decoded connection information, and restores the original 
video files FVa and FVb and the original audio files FAa and 
FAb of the material data “a” and “b', respectively. Specifi 
cally, each of the video file FVa and the audio file FAa of the 
material data 'a' is restored by combining, in accordance 
with the connection information, the data at positions corre 
sponding to times Tod(3) to Ta(4), Tod(1) to Ta(2), and Tod(4) to 
Td(5) in this order. Further, the video file FVb and the audio 
file FAb of the material data “b' are restored by combining, in 
accordance with the connection information, the data at posi 
tions corresponding to times Tcl (5) to Ta(5), Tod(2) to Ta(3), 
and Tod(6) to Ta(7) in this order. The restored video and audio 
files are stored in the HDD of the non-linear editing machine. 
Therefore, the main program data can be re-edited. 
The editing information decoder unit 705 decodes the edit 

ing information divided by the format extraction unit 702. 
The editing information file generation unit 706 generates, 
from the decoded editing information, the editing informa 
tion file in a format according to the non-linear editing 
machine. The generated editing information file is stored to 
the HDD of the non-linear editing machine. In a case where, 
e.g., an editing point (boundary line) between a used portion 
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and an unused portion is changed, such re-editing is per 
formed by rewriting the editing information file stored in the 
HDD. 

3. Summary 

The backup tape readby the backup apparatus according to 
the present embodiment includes the interleaved main pro 
gram data, and therefore, the video and audio of the main 
program data can be synchronously reproduced and outputted 
directly from the backup tape, without loading the main pro 
gram data to the HDD. Therefore, the content of the main 
program data can be seen easily. 

Not only the main program data (the used data) but also the 
unused data and the connection information are stored in the 
backup tape read by the backup apparatus according to the 
present embodiment. Therefore, the original video and audio 
files can be completely restored by Sorting the used data and 
the unused databased on the connection information. Further, 
the editing information file can be generated from the editing 
information recorded on the backup tape. Therefore, the main 
program data can be re-edited by returning the generated 
editing information file and the restored video and audio files 
back to the HDD of the non-linear editing machine. 

In the first and second embodiments, the external recording 
medium is, as an example, the backup tape of a computer, but 
the external recording medium is not limited to the tape. Any 
medium can be used as long as it can be used for backup. 
Especially, the effect of the present invention is exhibited in a 
case where the data is read out one-dimensionally, Such as a 
tape and a network communication. 

In the first and second embodiments, not only the used data 
including the used portions of the material data but also the 
unused data including the unused portions may be inter 
leaved. 
The data backup apparatus 7 serving as the reproduction 

apparatus may have only one of the function of synchro 
nously reproducing the video and audio and the function of 
restoring the material file. 
The data backup apparatuses 1 and 7 are described as the 

recording apparatus in the first embodiment and is described 
as the reproduction apparatus in the second embodiment, but 
one data backup apparatus may have both of the functions of 
the recording apparatus according to the first embodiment 
and the reproduction apparatus according to the second 
embodiment. 

Further, in the first embodiment and the second embodi 
ment, the data backup apparatuses 1 and 7 are arranged sepa 
rately from the non-linear editing machine, but the data 
backup apparatus may be incorporated into the non-linear 
editing machine. 

In the first embodiment and the second embodiment, a case 
where there are unused portions in the material data (that is, a 
case where there is unused data including the unused por 
tions) has been described, but the present invention can be 
applied to a case where there is no unused data (that is, all of 
the material data is used as the main program). In this case, the 
backup data generated by the data backup apparatus 1 as 
shown in FIG. 6 does not include the unused data. It is to be 
noted that, in this case, it is not necessary for the backup data 
to include the connection information, or the backup data may 
include the connection information indicating that there is no 
unused portion of the material data. In a case where the 
original video and audio files are restored from the backup 
data, the material file restoring unit 707 of the data backup 
apparatus 7 according to the second embodiment can restore 
the video and audio files by combining, in time series, the 
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used audio data and the used video data outputted from the AV 
interleave decoder unit 703. At this time, the material file 
restoring unit 707 determines that there is no unused portion 
in the material data, based on the fact that there is no unused 
data in the backup data, the fact that the connection informa 
tion is not included in the backup data, or the fact that the 
connection information included in the backup data indicates 
that there is no unused portion in the material data, and the 
material file restoring unit 707 may restore the video and 
audio files from only the used video data and the used audio 
data. 
The functions (operations) of the backup data generation 

apparatus (data control apparatus) 100 according to the first 
embodiment and the data reproduction/restoring apparatus 
(data control apparatus) 700 according to the second embodi 
ment can be achieved by causing a computer to execute a 
predetermined program. 
The data backup apparatus according to the present inven 

tion achieves an effect of being able to easily reproduce the 
Video and audio of the main program data in a synchronized 
manner, and is useful for not only an apparatus forbacking up 
the material data but also an apparatus for recording the main 
program data. 

Although the present invention has been described in con 
nection with specified embodiments thereof, many other 
modifications, corrections and applications are apparent to 
those skilled in the art. Therefore, the present invention is not 
limited by the disclosure provided herein but limited only to 
the scope of the appended claims. The present disclosure 
relates to Subject matter contained in Japanese Patent Appli 
cation No. 2008-189493, filed on Jul. 23, 2008, which is 
expressly incorporated herein by reference in its entirety. 

What is claimed is: 
1. A data control apparatus that restores original video and 

audio files from backup data which is read from an external 
recording medium, 

wherein the external recording medium stores the backup 
data, the backup data includes first data including only a 
used portion of material data included in the original 
video and audio files, second data including only an 
unused portion of the material data, editing information 
indicating the used portion of the material data in the 
original video and audio files, and connection informa 
tion associating information about positions of the first 
data and the second data in the original video and audio 
files with information about positions of the first data 
and the second data on the external recording medium, 

the data control apparatus comprising: 
a format extraction unit operable to separate the backup 

data which is read from the external recording medium 
into the first data, the second data, the editing informa 
tion, and the connection information; 

a connection information decoder unit operable to decode 
the separated connection information; and 

a restoring unit operable to restore the original video and 
audio files by combining the used portion and the unused 
portion of the material data included in the first data and 
the second data in accordance with the decoded connec 
tion information. 

2. The data control apparatus according to claim 1 further 
comprising an AV interleave decoder unit operable to decode 
a data sequence of the interleaved video and audio data to sort 
the interleaved video and audio data into data including only 
Video or audio, 

wherein, in a case where the first data and/or the second 
data are interleaved, the restoring unit restores the origi 
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nal video and audio files from the video data and the 
audio data sorted by the AV interleave decoder unit. 

3. A data control apparatus that reproduces video and audio 
from backup data which is read from an external recording 
medium, 

wherein the external recording medium stores the backup 
data, the backup data includes interleaved first data 
including only a used portion of material data included 
in original video and audio files, second data including 
only an unused portion of the material data, editing 
information indicating the used portion of the material 
data in the original video and audio files, and connection 
information associating information about positions of 
the first data and the second data in the original video and 
audio files with information about positions of the first 
data and the second data on the external recording 
medium, 

the data control apparatus comprising: 
a format extraction unit operable to separate the backup 

data read from the external recording medium into the 
first data, the second data, the editing information, and 
the connection information: 

an AV interleave decoder unit operable to decode a data 
sequence of the separated first data and sort the first data 
into data including only video or audio; and 

a video/audio reproduction unit operable to reproduce and 
output synchronously the video data and the audio data 
outputted from the AV interleave decoder unit. 

4. A data backup apparatus comprising: 
a data reading apparatus operable to read backup data from 

an external recording medium; and 
the data control apparatus according to claim 1 operable to 

restore original video and audio files from the read 
backup data. 

5. A data backup apparatus comprising: 
a data reading apparatus operable to readbackup data from 

an external recording medium; and 
the data control apparatus according to claim 3 operable to 

reproduce video and audio from the read backup data. 
6. A non-transitory computer readable recording medium 

that stores a program for restoring original video and audio 
files from backup data which is read from an external record 
ing medium, 

wherein the external recording medium stores the backup 
data, the backup data includes first data including only a 
used portion of material data included in the original 
Video and audio files, second data including only an 
unused portion of the material data, editing information 
indicating the used portion of the material data in the 
original video and audio files, and connection informa 
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tion associating information about positions of the first 
data and the second data in the original video and audio 
files with information about positions of the first data 
and the second data on the external recording medium, 

the program causing a computer to execute the steps of: 
separating the backup data read from the external record 

ing medium into the first data, the second data, the edit 
ing information, and the connection information; 

decoding the separated connection information; and 
restoring the original video and audio files by combining 

the used portion and the unused portion of the material 
data included in the first data and the second data in 
accordance with the decoded connection information. 

7. The non-transitory computer readable recording 
medium according to claim 6. 

wherein the program causes the computer to execute the 
further step of: 

decoding a data sequence of the interleaved video and 
audio data to sort the interleaved video and audio data 
into data including only video or audio, 

wherein in a case where the first data and/or the second data 
are interleaved, the original video and audio files are 
restored from the video data and the audio data sorted 
into the data including only video or audio. 

8. A non-transitory computer readable recording medium 
that stores a program for reproducing video and audio from 
backup data which is read from an external recording 
medium, 

wherein the external recording medium stores the backup 
data, the backup data includes an interleaved first data 
including only a used portion of material data included 
in original video and audio files, second data including 
only an unused portion of the material data, editing 
information indicating the used portion of the material 
data in the original video and audio files, and connection 
information associating information about positions of 
the first data and the second data in the original video and 
audio files with information about positions of the first 
data and the second data on the external recording 
medium, 

the program causing a computer to execute the steps of: 
separating the backup data read from the external record 

ing medium into the first data, the second data, the edit 
ing information, and the connection information; 

decoding a data sequence of the separated first data to sort 
the first data into data including only video or audio; and 

reproducing and outputting synchronously the video data 
and the audio data having been sorted. 
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