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DEVICE FOR COMPRESSING AUDIO AND VIDEO 
DATA AND METHOD THEREFOR 

TECHNICAL FIELD 

[0001] The present invention relates to an audio and/or 
video data coding and recording apparatus for variable 
length coding noncompressed audio and/or video data by a 
compressing and coding system such as the MPEG (Moving 
Picture coding Experts Group) method and recording the 
same on a conventionally existing recording medium such as 
a magneto-optical disk (MO) and hard disk (HD) or a neW 
recording medium such as a digital video disk (DVD). 

BACKGROUND ART 

[0002] When reading out source data (stock data) from a 
recording medium of a video tape (master video tape) on 
Which program data and other uncompressed and uncoded 
original audio and/or video data (source data or stock data) 
have been recorded for the purpose of compression and 
coding, usually, to prepare against unforeseen situations, the 
practice has been to reproduce the source data from a master 
video tape, copy it onto another VTR tape (Work video tape), 
and further reproduce the source data from the Work video 
tape for compression and coding. 

[0003] Further, as the compression and coding system 
used When compressing and coding audio and/or video data 
and recording the same on a recording medium such as a 

magneto-optical disk (MO) or a digital video disk (DVD) or 
transmitting the same to another apparatus, a ?xed rate 
(?xed length) compression and coding system and a variable 
rate (variable length) compression and coding system have 
been knoWn. 

[0004] BeloW, an explanation Will be made of the variable 
rate compression and coding system and the ?xed rate 
compression and coding system by taking as an example a 
case of compressing and coding video data. Note that, the 
compression and coding of audio data can be considered 
basically similar to the compression and coding of video 
data, but audio data generally consists of a smaller amount 
of data than video data and can be more easily compressed 
and coded than video data, therefore the compression and 
coding of the audio data Will not be referred to here. 

[0005] In the ?xed rate compression and coding system, 
the compression and coding rate (bit rate) is alWays constant. 

[0006] On the other hand, in the variable rate compression 
and coding system, in order to maintain the quality of the 
picture as a Whole When expanding and decoding the com 
pressed and coded data (compressed data), the compression 
and coding rate is changed based on the complexity of the 
picture and motion. For example, if variable rate compres 
sion and coding are performed on a relatively difficult part 
Where the motion of the source data is vigorous, the amount 
of generated data becomes larger (bit rate becomes higher), 
While if the variable rate compression and coding is per 
formed on a relatively simple part Where the motion of the 
source data is small, the amount of generated data becomes 
smaller (bit rate becomes loWer). 

[0007] When considering the quality of the video after the 
expansion and decoding, When using the variable rate com 
pression and coding system, it is possible to allocate a larger 
amount of data for the compression and coding of a complex 
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picture and allocate a smaller amount of data for the com 
pression and coding of a simple picture, therefore the 
compression and coding can be carried out While maintain 
ing a uniform picture for the picture as a Whole. 

[0008] When performing the compression and coding by 
the ?xed rate compression and coding system, hoWever, at 
a part Where the picture is complex and the motion is 
vigorous (picture pattern is complex) and therefore the 
amount of information is large, the ?xed amount of data 
allocated to that part is not enough to maintain a suf?cient 
quality of the picture. Conversely, in a part Where the picture 
is simple and the motion is mild (picture pattern is simple) 
and therefore the amount of information is small, the ?xed 
amount of data becomes excessive With respect to the 
amount required for maintaining a suf?cient quality of the 
picture. 
[0009] Accordingly, in general, the quality of the picture 
after the expansion and decoding becomes higher in the case 
Where the variable rate compression and coding system is 
used in comparison With the case Where the ?xed rate 
compression and coding system is used. 

[0010] When considering the amount of the data after 
compression, When using the ?xed rate compression and 
coding system, since the source data is compressed and 
coded by a constant compression and coding rate, the 
amount of data after compression and coding can be cor 
rectly estimated from the amount of the source data before 
the compression and coding. Accordingly, the recording 
medium having the recording capacity necessary for record 
ing the data after compression and coding can be easily 
selected. 

[0011] On the other hand, as mentioned above, if the ?xed 
rate compression and coding system is used, since the 
compression and coding are carried out With the same 
compression and coding rate both for a part Where the 
pattern of the source data is complex and for a part Where the 
pattern is simple, the quality of the picture at the part Where 
the pattern of the source data is complex becomes poor. 

[0012] Further, in the ?xed rate compression and coding 
system, since the amount of data after the compression and 
coding changes in accordance With the value of the com 
pression and coding rate, When the storage capacity of the 
recording medium for recording the compressed data is 
small, the compression and coding rate must be loWered and 
thus the quality of the overall picture after expansion and 
decoding becomes loW. Accordingly, in order to maintain a 
high quality of the picture after the expansion and decoding, 
the recording capacity of the recording medium must be 
made large. 

[0013] When using the variable rate compression and 
coding system, the compression and coding are carried out 
While adaptively changing the compression and coding rate 
in accordance With the complexity of the pattern. That is, in 
the variable rate compression and coding system, the part 
Where the pattern of the source data is dif?cult is compressed 
and coded With a loW compression and coding rate, While the 
video data of the part Where the pattern is simple is com 
pressed and coded With the high compression and coding 
rate. 

[0014] Accordingly, if the variable rate compression and 
coding system is used, the quality of the picture after the 
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expansion and decoding can be improved in comparison 
With the case Where the ?xed rate compression and coding 
system is used. 

[0015] When the variable rate compression and coding 
system is used, hoWever, the amount of data after the 
compression and coding cannot be estimated de?nitively 
from the amount of the source data before the compression. 
Accordingly, With just a single compression and coding 
processing, the source data cannot be reliably compressed 
and coded to an amount of data less than the recording 
capacity of a DVD (digital video disc device) or other 
recording medium and reliably recorded on the same. 

[0016] The ?xed rate compression and coding system and 
the variable rate compression and coding system have their 
advantages and disadvantages as mentioned above, but a 
recent trend has been for the greater use of the variable rate 
compression and coding system, Which gives a higher qual 
ity of the picture as a Whole after the expansion and 
decoding, in comparison With the ?xed rate compression and 
coding system. As representative variable rate compression 
and coding systems, the MPEG system (system of compres 
sion and coding of moving pictures developed by the 
Moving Picture Coding Experts Group) as represented by 
MPEG1 and MPEG2 have been knoWn. 

[0017] In order to record compressed data on a DVD or 
other recording medium, it is necessary to properly set the 
compression and coding rate (bit rate) and to compress and 
code the data and record the compressed data so that the 
compressed data can be accommodated in the recording 
medium. For this reason, a tWo-path system mentioned 
beloW is applied. 

[0018] First, compression and coding process is carried 
out for determining the compression and coding rate so that 
the amount of the data after the compression and coding 
becomes less than the recording capacity of the DVD or 
other recording medium is carried out(?rst compression and 
coding processing). That is, processing for allocating the 
amounts of data to the parts of the source data is carried out 
calculating back from the recording capacity of the record 
ing medium so that all of the compressed data can be 
recorded on the recording medium. 

[0019] Next, referring to the amounts of data allocated to 
the parts of the source data, precise compression and coding 
processing (second compression and coding processing) is 
carried out again so that the amounts of data after the 
compression and coding become the amounts of data allo 
cated to these parts to thereby generate the compressed data 
Which is then recorded on the DVD or other recording 
medium. 

[0020] More concretely, for example, the source data is 
divided into scenes of every time tscene, an amount of data 
d(i) suited to a scene is allocated for every scene i, and, 
based on the ratio of that amount of data d(i) occupied in the 
overall video data, a bit rate that satis?es for example the 
folloWing Equation 1 is found for each scene. Then, the 
compression and coding of that scene are carried out With 
that bit rate. 

Rv(i)=tscene é (S><(d(i)/D)) (1) 

[0021] Where, 
[0022] Rv(i) is a compression and coding bit rate of 

the video data of the scene i, 

Jun. 14, 2001 

[0023] tScene is the time of the scene _i, 

[0024] S is the capacity of the recording medium, 

[0025] i is the number of the scene, 

[0026] d(i) is the compressed amount of the video 
data of the scene i, and 

[0027] D is the amount of the entire video data, Where 
D=Zd(i). 

[0028] Since such a tWo-path system of a variable rate 
compression and coding system performs the compression 
and coding processing tWice, it suffers from the folloWing 
disadvantages. 
[0029] Since it is necessary to perform the compression 
and coding processing tWice, a long time is taken for the 
compression and coding processing and also much labor is 
involved on the part of the Workers performing the com 
pression and coding processing. As a result, the production 
price becomes high. For example, in order to compress and 
code the source data of a movie program of 135 minutes 
length recorded on a master video tape and record the same 
as the audio and/or video data on a DVD, at least double the 
processing time, i.e., 270 minutes (four hours and 30 min 
utes), is required. Further, Working time such as the reWind 
time of the master video tape becomes necessary in addition 
to this. 

[0030] Further, due to the variable rate compression and 
coding system, the compressing and coding apparatus has to 
have a compression and coding unit for performing the ?rst 
compression and coding processing for ?nding the amounts 
of data generated at the different parts of the source data 
preceding the actual compression and coding processing 
(second compression and coding processing), thus the appa 
ratus becomes complex and the siZe of the apparatus 
becomes large. 

[0031] In the tWo-path system of the variable rate com 
pression and coding system explained above, the informa 
tion, Which is required in the second time compression and 
coding processing, on the amounts of data allocated to the 
different parts of the source data based on the amounts of 
data of the compressed data obtained by the ?rst compres 
sion and coding processing (allocation information) is stored 
for example in the personal computer (PC) controlling the 
compression and coding processing. 

[0032] When the compression and coding of the source 
data is carried out only one time, it is suf?cient to just store 
the allocation information in the personal computer for 
controlling the compression and coding processing. HoW 
ever, there is no guarantee that the allocation information 
Will continue to be stored in the personal computer as it is 
even after the compression and coding, therefore When 
source data recorded on a master video tape or a Work master 

video tape is repeatedly reproduced for compression and 
coding many times, there is a possibility that it Would 
become necessary to perform the compression and coding 
processing by the tWo path system every time. 

DISCLOSURE OF THE INVENTION 

[0033] The present invention Was made so as to overcome 
the disadvantages of the prior art and has as its object to 
provide an audio and/or video data recording apparatus, and 
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a method for the same, Which can compress and code source 
data (stock data) With a compression and coding rate in 
accordance With the recording capacity of the recording 
medium and thereby effectively utilize the recording capac 
ity of the recording medium and in addition Which can make 
the data after the expansion and decoding high in quality. 

[0034] Further, still another object of the present invention 
is to provide an audio and/or video data recording apparatus, 
and a method of the same, Which can estimate the amount of 
data after compression of the source data by the variable rate 
compression and coding system during the time When the 
source data is being copied from the master video tape to the 
Work video tape. 

[0035] Further, yet another object of the present invention 
is to provide an audio and/or video data recording apparatus, 
and a method of the same, Which can record the allocation 
data indicating the amounts of data allocated to the parts of 
the source data together on the recording medium recording 
the source data. 

[0036] Further, another object of the present invention is 
to provide an audio and/or video data recording apparatus, 
and a method of the same, Which can reproduce the alloca 
tion data from the recording medium together With the 
source data and perform the variable rate compression and 
coding processing based on the reproduced allocation data. 

[0037] Further, another object of the present invention is 
to provide an audio and/or video data recording apparatus, 
and a method of the same, Which does not require the use of 
a tWo-path system of the variable rate compression and 
coding system each time the same data is compressed and 
coded and Which can therefore quickly compress and code 
the source data. 

[0038] Further, another object of the present invention is 
to provide a recording medium such as a video recording 
tape on Which the allocation information is recorded in 
addition to the source data. 

[0039] To achieve the above objects, a ?rst audio and/or 
video data compressing apparatus according to the present 
invention has an audio and/or video data reproducing means 
for reproducing audio and/or video data from a ?rst record 
ing medium on Which audio data and video data or either of 
the same (audio and/or video data) are recorded; a ?rst audio 
and/or video data recording means for recording the audio 
and/or video data reproduced by the audio and/or video data 
reproducing means on a second recording medium; an audio 
and/or video data compressing means for quantiZing the 
supplied audio and/or video data and compressing the same 
to generate compressed data; and a quantization value 
calculating means for calculating a quantiZation value for 
making an amount of the compressed data a desired amount 
of data based on an amount of compressed data generated by 
the quantiZation and compression of the audio and/or video 
data, reproduced from the ?rst recording medium by the 
reproducing means, by the audio and/or video data com 
pressing means by a predetermined quantiZation value. 

[0040] Preferably, When compressing the video data, the 
quantiZation value calculating means calculates the quanti 
Zation value for every group of a plurality of frames based 
on the amount of the compressed data generated by the audio 
and/or video data compressing means. 
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[0041] Preferably, the audio and/or video data compress 
ing means quantiZes the audio and/or video data recorded on 
the second recording medium based on the quantiZation 
value calculated by the quantiZation value calculating 
means. 

[0042] Preferably, the ?rst audio and/or video data record 
ing means records the quantiZation value calculated by the 
quantiZation value calculating means on the second record 
ing medium. 

[0043] Preferably, there is further provided a second audio 
and/or video data recording means for recording the com 
pressed data, Which is generated by reproducing data from 
the second recording medium by the audio and/or video data 
reproducing means and quantiZing and compressing the 
same by the audio and/or video data compressing means, on 
a third recording medium; and the quantiZation value cal 
culating means calculates the quantiZation value so that the 
amount of the compressed data generated by the audio 
and/or video data compressing means does not eXceed the 
recording capacity of the third recording medium. 

[0044] Preferably, the ?rst recording means records the 
quantiZation value calculated by the quantiZation value 
calculating means recorded in the second recording medium 
at a position before the position Where the compressed data 
generated by the audio and/or video data compressing 
means. 

[0045] The ?rst audio and/or video data recording appa 
ratus according to the present invention makes a copy of the 
uncompressed and uncoded source data (audio and/or video 
data) from the master use VTR tape (master video tape: ?rst 
recording medium) etc. recording the audio and/or video 
data (source data) such as a program Which becomes the 
material for editing etc. to a standby use VTR tape (Work 
video tape: second recording medium) etc., compresses and 
codes the data by a variable rate compression and coding 
system such as the MPEG to generate compressed data of 
less than the recording capacity of a recording medium such 
as a magneto-optical disk (MO) or digital video disk (DVD) 
so that it can be recorded on these recording media, and 
records the same. 

[0046] In the audio and/or video data recording apparatus 
according to the present invention, the audio and/or video 
data reproducing means reproduces the source data from the 
master video tape (?rst recording medium). 

[0047] The ?rst audio and/or video data recording means 
records the source data reproduced from the master video 
tape by the audio and/or video data reproducing means on 
the Work video tape. 

[0048] The audio and/or video data compressing means 
compresses and codes the source data reproduced by the 
audio and/or video data reproducing means by a compres 
sion and coding system such as the MPEG2 to generate the 
compressed data. That is, the audio and/or video data 
compressing means performs the compression processing of 
the reproduced source data by discrete cosine transformation 
(DCT) of the difference betWeen frames in units of groups 
of pictures (GOPs) containing a plurality of frames, quan 
tiZes the same With a ?Xed quantiZation value Which is set in 
advance, and codes this by run length limited (RLL) coding 
etc. to generate compressed data having a variable length 
during the time that the audio and/or video data reproducing 
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means is reproducing the source data from the master video 
tape and copying the reproduced source data on the Work 
video tape. 

[0049] The quantization value calculating means calcu 
lates the amount of the compressed data generated by the 
audio and/or video data compressing means performing the 
compression processing and quantizing the result by the 
?xed quantization value in for eXample units of groups of 
pictures and calculates a neW quantization value giving an 
amount of the compressed and coded data less than the 
recording capacity of the DVD etc. and giving the smallest 
remaining recording capacity based on the amount of this 
compressed data and the recording capacity of the DVD or 
the like (third recording medium) during the time When the 
source data is being copied from the master video tape to the 
Work video tape. 

[0050] By calculating the quantization value based on the 
amount of the compressed data obtained by the ?rst com 
pression and coding (?rst path) in this Way and using the 
optimized quantization value in the second compression and 
coding (second path), compression and coding enabling 
recording on a DVD etc. and in addition giving the highest 
quality of the audio and/or video after the expansion and 
decoding can be carried out. 

[0051] Further, since a neW quantization value is calcu 
lated during the time When the source data is being copied 
to the Work video tape, it is not necessary to reproduce the 
source data just to calculate the neW quantization value and 
thus the time of the compression and coding processing and 
recording processing can be shortened by this amount. 

[0052] The audio and/or video data recording means 
records the compressed and coded data, Which the com 
pressing and coding means generates by compressing and 
coding the source data reproduced by the recording and 
reproducing means, by using the neW quantization value on 
a recording medium such as an MO. 

[0053] Further, the audio and/or video data recording 
means records the quantization value calculated by the 
quantization value calculating means on the master video 
tape or the Work video tape so that it can be used Whenever 
compressing and coding the source data so as thereby to 
make the calculation of the quantization value at times other 
than the ?rst time unnecessary and to shorten the time 
required for the compression and coding processing after the 
?rst time. 

[0054] Further, a second audio and/or video data com 
pressing apparatus according to the present invention has an 
audio and/or video data reproducing means for reproducing 
audio and/or video data from a ?rst recording medium on 
Which audio data and video data or either of the same (audio 
and/or video data) are recorded; an audio and/or video data 
recording means for recording the audio and/or video data 
reproduced by the audio and/or video data reproducing 
means on a second recording medium; and an audio and/or 
video data compressing means for quantizing the supplied 
audio and/or video data and compressing the same to 
generate compressed data, Wherein the audio and/or video 
data recording means records data indicating the amount of 
the compressed data, generated by the audio and/or video 
data compressing means quantizing the audio and/or video 
data reproduced from the ?rst recording medium by the 
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reproducing means With a quantization value determined in 
advance and compressing the same, on the second recording 
medium. 

[0055] Further, a third audio and/or video data compress 
ing apparatus according to the present invention has an 
audio and/or video data reproducing means for reproducing 
audio and/or video data from a ?rst recording medium on 
Which the audio data and video data or either of them same 
(audio and/or video data) are recorded; an audio and/or 
video data recording means for recording the audio and/or 
video data reproduced by the audio and/or video data 
reproducing means on a second recording medium; and an 
audio and/or video data compressing means for quantizing 
the supplied audio and/or video data and compressing the 
same to generate compressed data, Wherein the audio and/or 
video data recording means further records data indicating 
the amount of the compressed data, Which the audio and/or 
video data compressing means generates by quantizing the 
audio and/or video data reproduced from the ?rst recording 
medium by the reproducing means With a quantization value 
determined in advance and compressing the same, on a third 
recording medium. 

[0056] Further, a fourth audio and/or video data compress 
ing apparatus according to the present invention has a ?rst 
audio and/or video data compressing means for reproducing 
audio and/or video data from a ?rst recording medium on 
Which the audio data and video data or either of the same 
(audio and/or video data) are recorded and quantizing and 
compressing the same to thereby generate compressed data; 
a compressed data amount calculating means for calculating 
an amount of compressed data indicating the data after the 
compression of the audio and/or video data based on the 
amount of the compressed data generated by the audio 
and/or video data compressing means; and a recording 
means for recording the amount of compressed data calcu 
lated by the compressed data amount calculating means on 
the ?rst recording medium. 

[0057] Preferably, the recording means records the amount 
of compressed data calculated by the compressed data 
amount calculating means in the ?rst recording medium at a 
position before the position Where the audio and/or video 
data is recorded. 

[0058] Preferably, there is further provided a second audio 
and/or video data compressing means for reproducing the 
amount of the compressed data and the audio and/or video 
data recorded on the ?rst recording medium by the recording 
means and quantizing and compressing the reproduced the 
audio and/or video data based on reproduced amount of 
compressed data. 

[0059] Preferably, the recording means records a quanti 
zation value used for quantization in the second audio and/or 
video data compressing means on the ?rst recording medium 
as the amount of compressed data. 

[0060] Further, a ?fth audio and/or video data compress 
ing apparatus according to the present invention has an 
audio and/or video data compressing means for reproducing 
audio and/or video data from a ?rst recording medium on 
Which the audio data and video data or either of the same 
(audio and/or video data) are recorded and quantizing and 
compressing the same to thereby generate compressed data 
and a recording means for recording an amount of com 
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pressed data indicating the amount of the compressed data 
generated by the audio and/or video data compressing means 
on the ?rst recording medium. 

[0061] Preferably, the recording means records the amount 
of compressed data calculated by a compressed data amount 
calculating means in the ?rst recording medium at a position 
before the position Where the audio and/or video data is 
recorded. 

[0062] Further, a ?rst audio and/or video data compressing 
method according to the present invention comprises repro 
ducing audio and/or video data from a ?rst recording 
medium on Which the audio data and video data or either of 
the same (audio and/or video data) are recorded; recording 
the reproduced audio and/or video data on a second record 
ing medium; and calculating a quantization value for making 
the compressed data have a desired amount of data based on 
the amount of the compressed data generated by quantizing 
the audio and/or video data reproduced from the ?rst record 
ing medium With a quantization value determined in 
advance and compressing the same. 

[0063] Further, a second audio and/or video data com 
pressing method according to the present invention com 
prises reproducing audio and/or video data from a ?rst 
recording medium on Which the audio data and video data or 
either of the same (audio and/or video data) are recorded; 
recording the reproduced audio and/or video data on a 
second recording medium; and recording data indicating the 
amount of the compressed data generated by quantizing the 
audio and/or video data reproduced from the ?rst recording 
medium With a quantization value determined in advance 
and compressing the same on the second recording medium. 

[0064] Further, a third audio and/or video data compress 
ing method according to the present invention comprises 
reproducing audio and/or video data from a ?rst recording 
medium on Which the audio data and video data or either of 
the same (audio and/or video data) are recorded; recording 
the reproduced audio and/or video data on a second record 
ing medium; and further recording data indicating the 
amount of the compressed data generated by quantizing the 
audio and/or video data reproduced from the ?rst recording 
medium With a quantization value determined in advance 
and compressing the same on a third recording medium. 

[0065] Further, a fourth audio and/or video data compress 
ing method according to the present invention comprises 
reproducing audio and/or video data from a ?rst recording 
medium on Which the audio data and video data or either of 
the same (audio and/or video data) are recorded; quantizing 
and compressing the same to generate compressed data; 
calculating an amount of compressed data indicating the 
data after the compression of the audio and/or video data 
based on the amount of the generated compressed data; and 
recording the calculated amount of compressed data on the 
?rst recording medium. 

[0066] Further, a ?fth audio and/or video data compress 
ing method according to the present invention comprises 
reproducing audio and/or video data from a ?rst recording 
medium on Which the audio data and video data or either of 
the same (audio and/or video data) are recorded; quantizing 
and compressing the same to generate compressed data; and 
recording an amount of compressed data indicating the 
amount of the generated compressed data on the ?rst record 
ing medium. 

Jun. 14, 2001 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0067] The above and other objects and features of the 
present invention Will be more apparent from the folloWing 
description given With reference to the accompanying draW 
ings, in Which: 

[0068] FIG. 1 is a vieW of the con?guration of an audio 
and/or video data compressing apparatus of an embodiment 
according to the present invention; 

[0069] FIG. 2 is a vieW of the con?guration of an encoder 
shoWn in FIG. 1; 

[0070] FIG. 3 is a vieW of the con?guration of an audio 
and/or video data compressing apparatus of a second 
embodiment according to the present invention; 

[0071] FIG. 4 is a vieW of the con?guration of a control 
device of the audio and/or video data compressing apparatus 
shoWn in FIG. 3; 

[0072] FIG. 5 is a ?oWchart shoWing the schematic opera 
tion of the video data compressing apparatus shoWn in FIG. 
3; 

[0073] FIG. 6 is a vieW of a recording region of a master 
video tape (FIG. 3); 

[0074] FIG. 7 is a vieW of an eXample of the con?guration 
of the compressing and coding apparatus shoWn in FIG. 3; 

[0075] FIG. 8 is a vieW illustrating the value of the bit rate 
data (allocation data) for every frame obtained by the 
operation of the compressing and coding apparatus shoWn in 
FIG. 7; 

[0076] FIG. 9 is a vieW of the con?guration of an author 
ing apparatus of the embodiment according to the present 
invention; 

[0077] FIG. 10 is a vieW of the con?guration of the video 
coding apparatus of the authoring apparatus shoWn in FIG. 

a 

[0078] FIG. 11 is a vieW of the con?guration of the audio 
and/or video data compressing apparatus of a third embodi 
ment according to the present invention; and 

[0079] FIG. 12 is a vieW of the relationship betWeen a 
reproduction time and coding bit rate When the video data of 
a certain program is coded by the ?Xed rate compression and 
coding system and the variable rate compression and coding 
system, respectively. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

First Embodiment 

[0080] BeloW, an explanation Will be made of a ?rst 
embodiment of the present invention. 

[0081] FIG. 1 is a vieW of the con?guration of an audio 
and/or video data compressing apparatus 1 according to the 
present invention. 

[0082] As shoWn in FIG. 1, the audio and/or video data 
compressing apparatus 1 is constituted by a ?rst VTR 
apparatus 10, a second VTR apparatus 12, a sWitch circuit 
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(SW) 16, an encoder 18 for MPEG2, a magneto-optical disk 
recording device (MS) 20, a control device (PC) 22, and a 
monitor device 24. 

[0083] The audio and/or video data compressing apparatus 
1 copies audio data and video data or either of the same 
(audio and/or video data: source data) such as a program to 
be edited, Which are recorded on a master use VTR tape 
(master video tape: ?rst recording medium) 26, on a stand 
by use VTR tape (Work video tape: second recording 
medium) 28 by these constituent parts and, at the same time, 
compresses and codes the same by for example the MPEG2 
system and records the compressed data on a magneto 
optical disk (MO) or digital video disk (DVD: third record 
ing medium) mounted in the recording apparatus 20. 

[0084] The control device 22 is for example a personal 
computer and controls the parts of the audio and/or video 
data compressing apparatus 1 via control signals C10, C12, 
C16, C18, and C20 in accordance With the operation data 
input by the operator of the audio and/or video data com 
pressing apparatus 1. 

[0085] Further, the control device 22 calculates the 
amount of data DC of the units of groups of pictures (GOP) 
of the compressed data Which are input from the encoder 18 
in the case Where the encoder 18 compresses and codes the 
source data With the quantization value Qf of a ?xed value 
set in advance and cumulatively adds the amounts of data 
calculated in the units of GOPs to calculate the amount of 
data DM of the compressed data as a Whole. 

[0086] Further, the control device 22 compresses and 
codes for example the source data based on the amount of 
the calculated entire compressed data, calculates the quan 
tiZation value QV Which can be recorded in the recording 
capacity SC of the magneto-optical disk mounted on the 
recording apparatus 20 and With Which the remaining capac 
ity of the magneto-optical disk becomes the smallest, and 
outputs the same to the encoder 18. Note that, the control 
device 22 calculates the quantization value QV by referring 
to a ROM table storing for example the amount of data DM 
and the recording capacity SC in correspondence in advance 
or according to the folloWing equation: 

Qv=[Qf(DM/SC)]+1 When Qf(DM/SC) is not an inte 
ger; 

Qv=Qf(DM/SC) When Qf(DM/SC) is an integer (2) 

[0087] 
[0088] QV indicates a neW quantiZation value; 

Where, 

[0089] Of indicates a quantiZation value of a ?xed 
value; 

[0090] DM indicates the amount of the entire com 
pressed data When the source data is compressed and 
coded by using the quantiZation value Of; 

[0091] SC indicates a recording capacity of the 
recording medium on Which the recording apparatus 
20 records the compressed data; and 

[0092] indicates an integer not exceeding x. 

[0093] The VTR apparatus 10 reproduces the source data 
S10 from the master video tape 26 under the control of the 
control device 22 via the control signal C10 and outputs the 
data to the VTR apparatus 12, the monitor device 24, and the 
master video tape 26. Note that, the source data S10 includes 
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a time code TC1 indicating the borders etc. of the GOPs of 
the source data and the main body of the audio and/or video 
data (audio and/or video data AVl). 

[0094] The VTR apparatus 12 records the source data S10 
input from the VTR apparatus 10 on the Work video tape 28 
under the control of the control device 22 via the control 
signal C12. 

[0095] Further, the VTR apparatus 12 reproduces the 
source data recorded on the Work video tape under the 
control of the control device 22 and outputs the same as the 
source data S12 to the sWitch circuit 16. Note that, the source 
data S12, similar to the source data S10, includes a time code 
TC2 indicating the borders etc. of the GOPs of the source 
data and the main body of the audio and/or video data (audio 
and/or video data AVZ). 

[0096] The sWitch circuit 16 selects the source data S10 
When the VTR apparatus 10 is reproducing the source data 
under the control of the control device 22 via the control 
signal C16 and outputs the same to the encoder 18. 

[0097] Further, the sWitch circuit 16 selects the source data 
S12 When the VTR apparatus 12 is reproducing the source 
data under the control of the control device 22 and outputs 
the same to the encoder 18. 

[0098] The monitor device 24 displays the source data S10 
reproduced by the VTR apparatus 10 and supplies this for 
the purpose of the con?rmation of the content of the source 
data S10 by the operator of the audio and/or video data 
compressing apparatus 1. 

[0099] FIG. 2 is a vieW of the con?guration of the encoder 
18 shoWn in FIG. 1. 

[0100] As shoWn in FIG. 2, the encoder 18 is constituted 
by a control circuit 180, a compression circuit 182, a 
quantiZation circuit (Q) 184, and a run length limited coding 
circuit (RLL coding circuit) 186. 

[0101] The encoder 18 compresses and codes the source 
data S10 and S12 by for example the MPEG2 system by 
using the quantiZation value Qf of the ?xed value set in 
advance or the quantiZation value QV input from the control 
device 22 under the control of the control device 22 via the 
control signal C18 by these constituent parts. 

[0102] The control circuit 180 controls the constituent 
parts of the encoder 18 via the control signals C182, C184, 
and C186 according to the control signal C18 input from the 
control device 22. 

[0103] Further, the control circuit 180 calculates the 
amount of data DC of the quantiZation signal S184, obtained 
by compression and quantiZation of the audio and/or video 
data AV1 of the source data S10 input from the VTR 
apparatus 10 via the sWitch circuit 16 by the compression 
circuit 182 and the quantiZation circuit 184 using the quan 
tiZation value Of, by using the time code TC1 in units of 
GOPs and outputs the same to the control device 22. 

[0104] Further, the control circuit 180 sets a neW quanti 
Zation value QV input from the control device 22 in the 
quantiZation circuit 184 via the control signal C184. 

[0105] The compression circuit 182 is constituted by a 
difference calculation circuit for calculating the difference 
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between frames, a DCT circuit for performing DCT for 
audio and/or video data AV1 and AV2, and so on. 

[0106] By these constituent parts, the compression circuit 
182 compresses the audio and/or video data in units of GOPs 
under the control of the control circuit 180 via the control 
signal C182 and outputs the same as the compressed data 
S182 to the quantization circuit 184. 

[0107] The quantization circuit 184 quantizes the com 
pressed data S182 generated from the audio and/or video 
data AV1 of the source data S10 (=S16) for every quantiza 
tion value Qf under the control of the control circuit 180 and 
outputs the same as the quantization signal S184 to the RLL 
coding circuit 186. 

[0108] The RLL coding circuit 186 codes the quantization 
signal S184 by for example the RLL (1,7) coding system 
under the control of the control circuit 180 via the control 
signal C186 and outputs the same as the compressed and 
coded signal S18 to the recording apparatus 20. 

[0109] The recording apparatus 20 (FIG. 1) records the 
compressed data S18 generated from the source data S12 by 
the encoder 18 on a magneto-optical disk or DVD under the 
control of the control circuit 180 via the control signal C20. 

[0110] BeloW, the operation of the audio and/or video data 
compressing apparatus 1 Will be explained by referring to 
FIG. 1 and FIG. 4. 

[0111] The operator of the audio and/or video data com 
pressing apparatus 1 loads the master video tape 26 in the 
VTR apparatus 10 and operates the control device 22 to 
input the operation data for making the VTR apparatus 10 
reproduce the source data S10 (time code TC1 and audio 
and/or video data AVl) and making the VTR apparatus 12 
copy the same and, at the same time, compress and code this 
and recording the same in the control device 22. 

[0112] First, the control device 22, according to the input 
operation data, controls the sWitch circuit 16 to make it 
select the source data S10, controls the VTR apparatus 10 to 
make it start the reproduction of the source data from the 
master video tape 26, and controls the VTR apparatus 12 to 
make it start the recording of the source data S10 and make 
the encoder 18 start the compression and coding. 

[0113] The encoder 18 compresses and codes the input 
source data S10 (S16) in parallel by using the ?xed quan 
tization value Qf and sequentially outputs the amounts of 
data DC in units of GOPs to the control device 22 during the 
time When the VTR apparatus 12 is recording the source data 
S10 on the Work video tape 28. 

[0114] The control device 22 sequentially cumulatively 
adds the amounts of data DC input from the encoder 18 to 
calculate the amount of data DM of the entire compressed 
data obtained by compressing and coding the entire source 
data S10 (S16) by using the quantization value Qf When the 
VTR apparatus 10 terminates the reproduction of the source 
data S10. Further, the control device 22 calculates a neW 
quantization value QV based on the amount of data DM as 
shoWn in for example Equation 2 and outputs the same to the 
control circuit 180 of the encoder 18. 

[0115] The control circuit 180 of the encoder 18 sets the 
neW quantization value QV input from the control device 22 
in the quantization circuit 184. 
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[0116] Further, the control device 22 controls the sWitch 
circuit 16 to make it select the source data S12 and controls 
the VTR apparatus 12 to make it start the reproduction of the 
source data S12 recorded on the Work video tape 28. 

[0117] Further, the control device 22 controls the encoder 
18 to make it start the compression and coding With respect 
to the source data S12 (S16) using the quantization value QV 
and makes the recording apparatus 20 start the recording of 
the compressed and coded signal S18. 

[0118] The encoder 18 sequentially compresses and codes 
the source data S12 reproduced by the VTR apparatus 12 to 
generate the compressed data S18. 

[0119] The recording apparatus 20 sequentially records 
the compressed data S18 input from the encoder 18 on the 
magneto-optical disk. 

[0120] Note that, the audio and/or video data compressing 
apparatus 1 according to the present invention can be Widely 
utilized for the purpose of making a copy of the data, 
estimating the amount of data after the compression and 
coding, and compressing and coding and recording the 
same. 

[0121] Further, the data to be recorded on the recording 
apparatus 20 by the audio and/or video data compressing 
apparatus 1 is not limited to the audio and/or video data. 
Accordingly, the audio and/or video data compressing appa 
ratus 1 can be applied to all data suited to the audio and/or 
video data compressing apparatus 1, for example, only video 
data or only audio data. 

[0122] Further, in the encoder 18, it is also possible to 
constitute the moving picture coding apparatus so that the 
compression rate is changed by changing a variable other 
than the quantization value of the quantization circuit 184. 

[0123] Further, it is also possible to constitute the same so 
that the edit master tape copying the source data is repro 
duced by the ?rst VTR apparatus 10 and the compression 
and coding are carried out by the encoder 18. 

[0124] Further, it is also possible to replace the recording 
apparatus 20 for the magneto-optical disk by a recording 
apparatus for a hard disk and replace the VTR apparatuses 
10 and 12 by for example recording apparatuses for hard 
disks or magneto-optical disks. 

[0125] Further, it is also possible to constitute the audio 
and/or video data compressing apparatus 1 so that in the 
encoder 18 the compression rate is changed by changing a 
variable other than the quantization value of the quantization 
circuit 184. 

[0126] Further, even if the audio and/or video data com 
pressing apparatus 1 is constituted so that the Work video 
tape 28 copying the source data is reproduced from by the 
VTR apparatus 10 and its data is compressed and coded by 
the encoder 18, this is contained in the technical scope of the 
present invention. 

[0127] Further, it does not matter Whether the constituent 
parts of the audio and/or video data compressing apparatus 
1 are constituted by hardWare or constituted by softWare so 
far as the same functions and performances can be realized. 

[0128] Further, While the encoder 18 of the audio and/or 
video data compressing apparatus 1 shoWn as the ?rst 




















