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(57) ABSTRACT 

A signal recording/reproducing method and apparatus, sig 
nal record medium and signal transmission/reception 
method and apparatus, Whereby a signal recorded on a signal 
record medium can be identi?ed as being an original signal 
or a copied signal. A CPU 11 generates, at a pe-set time 
interval, an identi?cation signal having a meaning at a 
pre-set time interval, and an identi?cation signal addition 
circuit 3 adds the identi?cation signal to the video signals 
and/or the audio signals. A sector forming circuit 5 and 
circuit components up to a recording/reproducing head 14 
record the video signals and/or the audio signals and the 
ancillary identi?cation signal on an optical disc 12. 
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SIGNAL RECORDING/REPRODUCING METHOD 
AND APPARATUS, SIGNAL RECORD MEDIUM 

AND SIGNAL 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a signal recording/repro 
ducing method and apparatus for recording/reproducing 
signals on or from a signal record (recording, recordable or 
recorded) medium, a signal record medium having signals 
recorded thereon, and a signal transmitting/receiving 
method and apparatus for transmitting/receiving signal over 
a signal transmission medium. 

[0003] 2. Description of the Related Art 

[0004] As a signal record medium for recording informa 
tion signals, such as speech or various sorts of data, such 
signal record medium for optically recording the informa 
tion signals, such as a compact disc for music or a CD-ROM 
employing the CD disc standard for data, is in Widespread 
use. Recently, the standardiZation for a so-called digital 
video disc (DVD), as the neXt generation signal record 
medium, is also proceeding. 

[0005] MeanWhile, the entire audio or video signals, for 
eXample, recorded on the signal record medium, such as CD, 
CD-ROM or DAD, may be read out by a reproducing 
apparatus and duplicated on another signal record medium 
capable of signal recording and reproduction, such as a hard 
disc, and the data thus copied on the hard disc may then be 
supplied to an encoder system for the CD, CD-ROM or 
DAD for formulating a neW CD, CD-ROM or DAD, in order 
to prepare a CD, CD-ROM or a DAD having recorded 
thereon the same signals as those recorded on the original 
signal record medium. 

[0006] If neW signal recording media are produced in this 
manner one after another, it becomes impossible to discrimi 
nate Whether the signals recorded on the signal record 
medium are original signals or copied signals. Of course, 
this problem is encountered not only in the disc-shaped 
record medium, such as the CD or CD-ROM, but also in a 
tape-shaped record medium or other signal recording media. 
It is therefore desirable that signals recorded on a given 
signal record medium can be identi?ed to be original signals 
or copied signals. Although it has been practiced up to noW 
to record in a pre-set area of the signal record medium the 
information specifying that original signals or copied signals 
have been recorded on the signal record medium, there lacks 
up to noW a technique for identifying Whether the signal is 
the original signal or the copied signal based on the signal 
itself. 

SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the present invention to 
provide a signal record (recording, recordable or recorded) 
method and apparatus Whereby the signals to be recorded on 
a signal record medium can be identi?ed to be original 
signals or copied signals. 

[0008] It is another object of the present invention to 
provide a signal reproducing method and apparatus Whereby 
the signals already recorded on a signal record medium can 
be identi?ed to be original signals or copied signals. 
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[0009] It is yet another object of the present invention to 
provide a signal transmitting method and apparatus Whereby 
it is possible to identify the transmission hysteresis of 
transmitted signals. 

[0010] With the signal recording method and apparatus 
and the signal transmission method and apparatus of the 
present invention, an identi?cation signal relevant to the 
video signals and/or the audio signals is inserted as a portion 
of the video signals and/or the audio signals in a con?gu 
ration of reducing the effect on the video signals and/or the 
audio signals, and the video signals and/or the audio signals, 
into Which has been inserted the identi?cation signal, are 
recorded on a signal record medium or transmitted over a 

signal transmission medium. 

[0011] With the signal reproducing method and apparatus 
and the signal receiving method and apparatus of the present 
invention, the video signals and/or the audio signals repro 
duced from the signal record medium or transmitted over the 
signal transmission medium are received, and the identi? 
cation signal, inserted as a portion of the video signals 
and/or the audio signals, is detected from the reproduced or 
received signals. 

[0012] The signal record medium of the present invention 
has recorded thereon signals comprised of the video signals 
and/or the audio signals and an identi?cation signal Which is 
relevant to the video signals and/or the audio signals and 
Which has been inserted as a portion of the video signals 
and/or the audio signals in a con?guration of reducing the 
effect on the video signals and/or the audio signals. 

[0013] According to the present invention, the meaningful 
identi?cation signal is added to the video signals and/or the 
audio signals themselves in order to permit identi?cation of 
these signals. 

[0014] That is, according to the present invention, the 
identi?cation signal relevant to the video signals and/or the 
audio signals is inserted as a portion of the video signals 
and/or the audio signals in a con?guration of reducing the 
effect on the video signals and/or the audio signals and the 
video signals and/or the audio signals, to Which has been 
inserted the identi?cation signal as an ancillary signal, are 
recorded on a signal record medium or transmitted over a 
transmission medium. Thus, With the aid of the identi?cation 
signal, it becomes possible to identify Whether the signal 
recorded on a signal record medium is an original signal or 
a copied signal, While it also becomes possible to compre 
hend the hysteresis of the received signal. In addition, the 
identi?cation signal, thus added to the video signals and/or 
the audio signals, is effective to prevent unauthoriZed copy 
ing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 illustrates a typical Waveform of audio 
signals. 
[0016] FIG. 2 illustrates an embodiment in Which an 
identi?cation signal is appended to the least signi?cant bit 
(LSB) of a 1-sample-16-bit time domain audio PCM signals. 

[0017] FIG. 3 shoWs an arbitrary piXel in a frame to Which 
is appended an identi?cation signal. 

[0018] FIG. 4 is a block circuit diagram shoWing an 
arrangement of an illustrative signal recording apparatus and 
an illustrative signal reproducing apparatus. 
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[0019] FIG. 5 shows an optical disc as an example of a 
signal record medium. 

[0020] FIG. 6 is a block circuit diagram showing an 
example of appending an identi?cation signal during encod 
ing for data compression. 

[0021] FIG. 7 is a block circuit diagram shoWing an 
illustrative arrangement of an encoding circuit for compres 
sion. 

[0022] FIG. 8 illustrates a sequence interchanging opera 
tion. 

[0023] FIG. 9 is a block circuit diagram shoWing an 
arrangement of appending an identi?cation signal to a video 
signal in an analog stage. 

[0024] FIG. 10 is a block circuit diagram shoWing an 
arrangement of appending an identi?cation signal to an 
audio signal in an analog stage. 

[0025] FIG. 11 is a schematic block circuit diagram shoW 
ing an arrangement of a transmission apparatus. 

[0026] FIG. 12 is a schematic block circuit diagram 
shoWing an arrangement of a reception apparatus. 

[0027] FIG. 13 is a block circuit diagram shoWing essen 
tial portions of signal transmission/reception over a trans 
mission channel. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] Referring to the draWings, preferred embodiments 
of the present invention Will be explained in detail. 

[0029] According to the present invention, an identi?ca 
tion signal pertinent to the video signal and/or the audio 
signal is inserted as a part of the video signal and/or the 
audio signal in a con?guration of reducing the effect on the 
video signal and/or the audio signal. 

[0030] An illustrative example of insertion of such iden 
ti?cation signal is hereinafter explained. 

[0031] If time-domain data, such as music signals, are 
digitiZed, “0”s and “1”s are randomly distributed in the least 
signi?cant bits (LSBs) in such digital data. If only these 
LSBs are collected, the distribution of “0”s and “1”s are 
generally the normal distribution about 50% as center. 

[0032] For example, if the audio signal Waveform W as 
shoWn in FIG. 1 is sampled and quantized to 1-sample-16 
bit time domain audio PCM signals shoWn for example in 
FIG. 2, the least signi?cant bits (LSBs) of the 1-sample 
16-bit time domain audio PCM signals are handled statisti 
cally. 

[0033] If 1,000 samples are handled as a statistic, the 
distribution of “0” and “1” deviates from a range of 62 about 
500 as a center (438 or less and 562 or more) in a state in 
Which the level of signi?cance is 0.01% and there is a bias 
Which is not a usual state. 

[0034] Therefore, the state biased to “1” or “0” may be 
created by compulsorily increasing “1” or “0” in the LSBs 
of the sample data of the original signals for detection. 

[0035] If, for a pre-set time Width, or a certain time 
interval, the LSBs of the audio PCM signals of the respec 
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tive samples are set for example to “0”, irrespective of 
Whether the time interval is synchronous or non-synchro 
nous, the number of “0”s is statistically increased, With the 
number of “1”s being decreased. Conversely, if the LSBs are 
set to “1”, the number of “1”s is statistically increased, With 
the number of “0”s being decreased. Thus it becomes 
possible to represent one bit of the pertinent identi?cation 
signal. 
[0036] Most simply, the LSBs of the continuous 1,000 
samples may compulsorily be set to “1” or “0”. Although 
this simpli?es detection, the LSBs of 16-bit samples are used 
contiguously, the effective bits become 15 bits, thus dete 
riorating the signal. In addition, the signal tends to be 
altered. 

[0037] Thus it may be contemplated to set arbitrary 200 of 
1000 consecutive samples compulsorily to “1” or “0”. These 
arbitrary 200 samples may be consecutive in an arbitrary 
position in the 1,000 samples, or may be at discontinuous 
random positions. If the samples are contiguous, they can be 
detected easily. HoWever, the risk of signal deterioration and 
alteration becomes higher. 

[0038] If the arbitrary 200 samples in the contiguous 1,000 
samples are set compulsorily to “1” or “0”, the LSBs of the 
remaining 800 samples may be approximated to the normal 
distribution. For example, if “1”s are introduced into the 200 
samples, the number of “1”s in the LSBs of the remaining 
800 samples, if ?uctuated, is comprised substantially in 400 
40. If 200 “1”s are added, the number of “1”s of the LSBs 
of the 1,000 samples is 600 40, With the level of signi?cance 
being 0.01%. It may thus be seen that 1 bit of the identi? 
cation signal is “1”. Similarly, by inserting “0” into the LSBs 
of the 200 samples, the 1 bit of the identi?cation signal may 
be associated With “0”. By compulsorily setting the LSBs of 
the arbitrary 200 samples to “1” or “0” every 1,000 samples 
of the audio PCM signals as main data, “1”s or “0”s of the 
identi?cation signals can be sequentially embedded in the 
main data itself. 

[0039] As more speci?ed examples, the LSBs of the 200 
samples are compulsorily set to “1”s or “0”s at an interval 
of 5 samples of the 1,000 samples. In this case, since the 
original signals are not changed continuously, the effect is 
small as compared to the case of embedding in LSBs of 
contiguous 200 samples. For detection, the number of “1”s 
or “0”s of the LSBs of the 1,000 samples may be counted. 
Alternatively, the S-sample period count may be performed 
in parallel for ?ve series of different phases to ?nd out a 
series Where drastic bias exists. 

[0040] If the periodic position samples in the series of 
samples are used, the LSBs may be compulsorily set to “1”s 
or “0”s at an arbitrary sample period such as 10 sample 
period. If the period is 10 samples, the LSBs of the 100 
samples are modi?ed in the 1,000 samples. HoWever, by 
counting the number of “1”s and “0”s of the LSBs of 10 
series of different phases at 10-sample periods, the totality of 
100 samples are detected as “1” or “0” so long as there is no 
error, thus assuring high reliability. If “1”s or “0”s are 
compulsorily inserted into the LSBs, at e.g., 100 sample 
period, 10 of 1,000 samples are of the same value in the 1,00 
samples, so that detection can be achieved With some 
reliability. HoWever, if the period is longer, the number of 
sample series for parallel counting is increased, so that it 
becomes necessary to effect parallel counting in the LSBs of 
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the 100 series of samples having different phases. The 
number of samples that is handled statistically is not limited 
to 1,000 but may be optionally set to 2,000 or 10,000 
samples. 

[0041] It is also possible to embed plural sorts of identi 
?cation signals in parallel. If the total number of samples 
handled statistically is 1,000, and “1”s or “0”s are compul 
sorily inserted at a period of 50 samples, plural sorts of 
identi?cation signals can be inserted at different phases in 
the 50-sample period. If, as a speci?ed eXample, ?ve sorts 
(channels) of the identi?cation signals are embedded in 
different phases, and these ?ve sorts are embedded at equal 
intervals, the LSBs are compulsorily set to “1”s or “0”s at a 
period of 10 samples. For detection, LSBs of the 50 different 
sample series having different phases are counted at 50 
sample periods and a series in Which only “1”s or “0”s are 
contiguously detected may be used as an identi?cation 
signal. Of course, the number of samples or the number of 
sample periods are not limited to 1000 samples or 50 
samples, respectively. 

[0042] It may also be conceived to handle the LSBs of the 
samples at periodic positions in the sample series. That is, of 
1,000 16-bit samples of the audio PCM signals, sequentially 
taken out at, for eXample, ?ve samples as a period, 200 
samples, may be arbitrarily taken out and compulsorily set 
to “1”s or “0”s. In this case, the 1 bit of the identi?cation 
information is distributed in a range of contiguous 5,000 
samples of the original PCM data. Of the 1,000 samples of 
the 5 -sample periods in the 5,000 samples, 200 samples may 
be selected by taking 200 consecutive samples, random 200 
samples or 200 samples at a 5-sample period (the period 
being 25 samples for the entire samples). 

[0043] If “1”s are inserted in the LSBs in the above 
examples, statistic bias may be enlarged by modifying to 
“1”s only “0”s of the LSBs of the original data. 

[0044] In sum, if the LSBs of the audio PCM signal 
samples are set to, for eXample, “0”, at a pre-set time 
interval, Whether synchronously or asynchronously, the 
number of “0”s is statistically increased and the number of 
“1”s is correspondingly decreased, Whereas, if the LSBs are 
set to “1” in the same manner, the number of “1”s is 
statistically increased and the number of “0”s is correspond 
ingly decreased. 

[0045] Thus, if the LSBs, for eXample, of respective audio 
PCM samples are set to “0”s or “1”s at a pre-set time 
interval, it becomes possible to insert an identi?cation signal 
represented by one bit of “0” or “1” in the above-mentioned 
1-sample-16-bit audio PCM signals. The above pre-set time 
interval is preferably set so as not to produce alien hearing 
feeling even if the “0”s or “1”s are inserted in the LSBs. 

[0046] Instead of inserting “0”s or “1”s at a pre-set time 
interval as described above, it is also possible to insert an 
identi?cation signal made up of noise-like “0”s and “1”s 
having meaning in a certain time interval in, for eXample, the 
LSBs of respective samples in the pre-set time interval. If 
the LSBs of the respective samples are read With the above 
time intervals as units, it becomes possible to take out the 
identi?cation signals from the LSBs in the respective 
samples in the time interval. If the contents of the identi? 
cation signal to be inserted into the above LSBs are modi?ed 
at the above-mentioned time interval, it becomes possible to 
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insert plural sorts of identi?cation signals. It is hoWever 
desirable to use the noise-like information as the plural sorts 
of the identi?cation signals in order to minimiZe adverse 
psychoacoustic effects. 

[0047] The identi?cation signal may be inserted into bits 
other than the LSBs. In the case of audio signals, ill effects 
on the acoustic sense may be minimiZed by inserting the 
identi?cation signal in the LSBs. Therefore, the identi?ca 
tion signal is inserted in the present embodiment in the 
LSBs. 

[0048] If the identi?cation signal is inserted in the LSBs in 
loW signal level (signal energy) portions of audio signals, 
there is a risk that addition of an identi?cation signal even 
in the LSB produces outstanding alien psychoacoustic feel 
ing. For eXample, if the signal level corresponds to 15 bits 
in terms of an absolute value level, a range from 0 to 32767 
may be represented, of Which the MSB corresponds to 
16384 and the LSB corresponds to 1. If the LSB is inten 
tionally modi?ed for addition of the identi?cation signal, 
and if the original signal level is 25000, for eXample, the 
effect of intentional change of the LSB is small. HoWever, if 
the original signal level is 10, for example, the effect of 
intentionally changing the LSB is no longer negligible. For 
avoiding such ill effect on the psychoacoustic sense, it is also 
possible to add the identi?cation signal only to the LSBs in 
the high signal level (signal energy) portion. In such case, it 
becomes necessary to detect a high signal level portion and 
to add the identi?cation signal to the LSBs only in such high 
signal level portion. This can be achieved by operating on 
the LSB only When “1” is set in, for eXample, the MSB. 

[0049] In the loW signal level portion temporally before 
and after the high signal level portion, the masking effect on 
the time aXis, that is the effect of the loW signal level portion 
being masked by the high signal level portion, is in opera 
tion, so that addition of the identi?cation signal can be done 
only in the masked portion. Similarly, if time-domain audio 
signals are orthogonal-transformed into frequency-domain 
signals (frequency components) Which are quantiZed, the 
masking effect on the frequency aXis, that is the effect in 
Which loW-energy frequency components are masked by 
frequency components Where the energy is strongly concen 
trated, is in operation. In such case, the identi?cation signal 
may be appended only to this masked loW-energy frequency 
components. 

[0050] Although the above refers to audio signals, the 
same holds true for video signals. Since the LSB of an 8-bit 
luminance signal assumes statistically random values, it 
becomes possible to increase or decrease “0”s or “1”s in the 
LSBs of the luminance signal. In the case of video signals, 
insertion of “0”s or “1”s in the LSBs of the luminance 
signals may be on the piXel PX basis, line basis, ?eld or 
frame basis, on multiple frame basis or on the time basis, 
such as at an interval of one second. If the signal insertion 
is on the multi-frame basis, the identi?cation signal may be 
appended in certain piXel data of every 30th frame. In the 
case of the video signals, such an interval is preferably used 
in Which as small effects on the visual sense as possible Will 
be produced by insertion of “0”s and “1”s in the LSBs. 

[0051] In the case of the video signals, the identi?cation 
signal may be inserted in bits other than the LSB. It is 
hoWever desirable to insert the identi?cation signal in the 
LSBs since any adverse effects on the visual sense may be 
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minimized in the case of the video signals if the identi?ca 
tion signal is inserted in the LSBs. 

[0052] In the case of video signals, as in audio signals, it 
is possible to insert the identi?cation signals, made up of 
noise-like “0”s and “1”s, having a meaning at a certain time 
Width, in the LSBs as described above. Also, in the case of 
the video signals, plural sorts of the identi?cation signals 
may be inserted by varying the contents of the identi?cation 
signals inserted in, for example, the LSBs at a pre-set time 
interval. In inserting the plural sorts of the identi?cation 
signals, the noise-like information Which possibly affects 
visual characteristics to a lesser extent is preferably 
employed. 
[0053] In the case of the video signals, if the identi?cation 
signals are added to a loW signal level portion, the added 
signal tends to become visually outstanding. Therefore, the 
above identi?cation signal may be added only in the high 
signal level portion, as described above. The identi?cation 
signal may be appended taking the masking effect as visual 
characteristics into account. 

[0054] According to the present invention, as described 
above, the number of “0”s or “1”s may be statistically 
increased or decreased in the LSBs of time-domain audio 
PCM signals or video signals exhibiting strong time-axis or 
frequency axis correlation by adding “0”s or “1”s in these 
LSBs for supplementarily appending the identi?cation sig 
nal other than the audio or video information. 

[0055] If the identi?cation signal is the information speci 
fying that the audio or video signals represent original audio 
or video signals, it becomes possible to identify the audio or 
video signals to be original signals or copied signals, or to 
record copying hysteresis. 

[0056] The identi?cation signal may also be a maker ID, 
producer ID, formatter ID, copying management informa 
tion, such as copy inhibit/permit, or the key information for 
encryption, instead of being the above-mentioned informa 
tion specifying Whether the signal is an original signal or a 
copied signal. 
[0057] MeanWhile, the identi?cation signal, annexed to 
the audio or video signals, may also be such a signal as 
compulsorily sets a given domain to “0”s or “1”s, instead of 
being a statistically represented signal, as described previ 
ously. That is, the identi?cation signal compulsorily setting 
a given domain to “0”s or “1”s, may also be a certain sort 
of the control signal, or may be used for prescribing and 
detecting an area containing these “0”s or “1”s. 

[0058] An illustrative structure for realiZation of the above 
Will noW be explained. First, an illustrative structure of 
appending the identi?cation signal to the video signals is 
explained. 

[0059] FIG. 4 shoWs an illustrative arrangement of a 
signal recording apparatus for recording video signals, to 
Which the above identi?cation signal has been appended, on 
an optical disc 12, as a signal record medium (recording, 
recordable or recorded) of the present invention, and an 
illustrative arrangement of a signal reproducing apparatus 
for reproducing video signals, having the appended identi 
?cation signal, from the optical disc 12. 

[0060] To a terminal 1 of the signal recording apparatus is 
fed an analog video signal, Which is then converted by an 
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analog-to-digital converter 2 into digital video signals and 
thence supplied to an identi?cation signal appendage circuit 
3. To a terminal 28 can be sent a digital video signal. When 
the digital video signal is supplied to the terminal 28, it is 
sent to the identi?cation signal appendage circuit 3. 

[0061] The identi?cation signal appendage circuit 3 
appends the above-mentioned identi?cation signal to the 
LSB of the eight bits of the luminance signals, as previously 
explained, under control by the CPU 11. 

[0062] The digital video signal, to Which the identi?cation 
signal has noW been appended, is sent to an encoding circuit 
4. The encoding circuit 4 encodes the digital video signal in 
accordance With the MPEG2 standard proposed by the 
MPEG (Moving Picture Image Coding Experts Group). The 
resulting encoded signal is sent to a sector forming circuit 5. 

[0063] The sector forming circuit 5 forms the encoded 
video signals into sectors in terms of a pre-set data quantity, 
such as 2048 bytes, as a unit, and appends error correction 
codes to the sectors. An output of the sector forming circuit 
5 is sent to a header appendage circuit 6 Where header data 
arrayed at the leading end of each sector is appended. The 
resulting data is sent to an error correction coding circuit 7, 
Which then executes data delay and parity calculations and 
appends parity bits to the data. 

[0064] An output of the error correction encoding circuit 
7 is sent to a modulation circuit 8 Which then converts the 
8-bit data into, for example, 16-channel bit modulated data, 
Which is sent to a synchroniZation appendage circuit 9. The 
latter appends synchroniZation signals of a so-called out-of 
rule pattern, violating the modulation rule of the above 
mentioned pre-set modulation system, in terms of a pre-set 
data volume as a unit, and sends the resulting data to a 
recording/reproducing head 14, via a driving circuit, that is 
a driver 10. 

[0065] The recording/reproducing head 14 performs 
recording and reproduction optically, photomagnetically or 
by phase change, and records the above signals on an optical 
head run in rotation by a rotation servo controlled spindle 
motor 13. The recording in this case includes not only direct 
recording on the disc record medium, but also cutting for 
disc production. For this cutting, pits are formed on a master 
disc, that is an original disc, a metal master or a stamper is 
formed by plating or the like, and an optical disc is then 
mass-produced using this stamper. 

[0066] The optical disc 12 has a center aperture 102, and 
has, looking from the inner rim toWards the outer rim 
thereof, a lead-in area 103 as a program management area or 

table-of-contents (TOC) area, a program area 104, in Which 
to record program data, and a program end area, that is a 
so-called lead-out area 105, as shoWn in FIG. 5. 

[0067] With a signal reproducing apparatus for reproduc 
ing signals from the optical disc 12, the optical disc 12 is run 
in rotation by the spindle motor 13, and recording signals are 
read from the optical disc 12 by the recording/reproducing 
head 14. The signal read by the recording/reproducing head 
14 (RF signals) are ampli?ed by an ampli?er 15 and 
converted into bi-level signals by an RF processor 16. 

[0068] The digital signal, converted by the RF processor 
16 into bi-level signals, is sent to a synchroniZation sepa 
ration circuit 17, Which then separates the synchroniZation 
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signal appended by the synchronization appendage circuit 9. 
The digital signal from the synchronization separation cir 
cuit 17 is then sent to a demodulating circuit 18 for per 
forming a reverse operation of modulation performed by the 
modulation circuit 8. The digital data from the demodulation 
circuit 18 is sent to an error correction decoding circuit 19 
Where the decoding Which is the reverse operation of encod 
ing by the encoding circuit 7 is performed. 

[0069] An output of the error correction decoding circuit 
19 is sent to a sector resolution circuit 20 Where it is resolved 
into sectors and simultaneously corrected for errors. The 
resulting data is sent to an expansion decoding circuit 21. 

[0070] The expansion decoding circuit 21 decodes 
(expands) the encoded (compressed) video signals in accor 
dance With the MPEG2 rule. The decoded (expanded) sig 
nals are sent to an identi?cation signal detection circuit 22. 

[0071] The identi?cation signal detection circuit 22 oper 
ates in association With identi?cation signal addition by the 
identi?cation signal addition circuit 3 of the signal recording 
apparatus, that is, checks the information of the LSB of the 
eight bits of the luminance signal, in order to detect the 
identi?cation signal appended to the LSB. The detected 
identi?cation signal is sent to the CPU 25, Which then 
recogniZes the contents of the identi?cation signal. 

[0072] The digital video signal outputted by the identi? 
cation signal detection circuit 22 is sent to a digital/analog 
(D/A) converter 23 Where it is converted into analog video 
signals Which are outputted at an output terminal 24. The 
digital video signal outputted by the identi?cation signal 
detection circuit 22 can be directly outputted to outside via 
a terminal 29 Without being sent to the D/A converter 23. 

[0073] Although the structure of appending an identi?ca 
tion signal to the digital video signals upstream of the 
encoding circuit 4 is shoWn in the embodiment of FIG. 4, 
the identi?cation signal can also be appended at the time of 
encoding by the encoding circuit 4, as shoWn in FIG. 6. 

[0074] Referring to FIG. 6, digital video signals outputted 
by the A/D converter 2, or digital video signals directly 
supplied from a terminal 28 of FIG. 4, are directly supplied 
to the encoding circuit 4, to Which is annexed an identi? 
cation signal detection circuit 36. The encoding circuit 4 
effects encoding in accordance With the MPEG2 as 
described above. The identi?cation signal appendage circuit 
36 appends the identi?cation signal to the encoded digital 
video signals under control by the CPU 11 as Will be 
explained subsequently. The digital video signals, to Which 
has been appended the identi?cation signal, are sent via a 
terminal 37 to a doWnstream circuit, that is the sector 
forming circuit 5 shoWn in FIG. 4. 

[0075] The signal read out from the optical disc 12 and 
outputted from the sector resolution circuit 20 of FIG. 4 is 
sent via a terminal 38 to the decoding circuit 21. The 
decoding circuit 21 has annexed thereto the identi?cation 
signal detection circuit 36. The identi?cation signal detec 
tion circuit 36 detects the identi?cation signal appended to 
the encoded signal and sends the detected identi?cation 
signal to the CPU 2. The decoding circuit 21 performs 
decoding as described above. An output of the decoding 
circuit 21 is directly outputted at a terminal 29 of FIG. 4 or 
sent to a D/A converter 23 for conversion into analog 
signals. 
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[0076] The encoding circuit 4 is con?gured as shoWn for 
example in FIG. 7. 

[0077] Referring to FIG. 7, the digital video signal from 
the A/D converter 2 of FIG. 6 or the digital video signal 
from the terminal 28 of FIG. 4 is supplied to a terminal 60. 
This digital video signal is supplied to a sequence inter 
change circuit 61. The sequence interchange circuit 61 
designates one of the three picture types, namely an intra 
picture (intra-coded picture), a predictive coded picture 
(P-picture) and a bidirectionally predictive coded picture 
(B-picture), in terms of Which to process the pictures of the 
respective frames of the digital video signals of the sequen 
tially entered moving pictures, and re-arrays the respective 
frame pictures in the encoding sequence in accordance With 
the designated types of the picture encoding. The sequence 
interchange circuit 61 splits the video signals, re-arrayed on 
the frame basis and having a raster scan sequence video 
signals as shoWn by arroW SL in FIG. 8a, into plural 
processing blocks MB, each composed of a plurality of 
pixels G, as shoWn in FIG. 8b. The processing block MB is 
made up of luminance components associated With 16 16 
pixels. The luminance components associated With 16 16 
pixels are made up of four small blocks each made up of 8 
8 dots, and are associated With Cb and Cr components, each 
made up of 8 8 dots. From the sequence interchange circuit 
61, the pixel data in the processing block MB are taken out 
and outputted in the sequence shoWn by arroW SB. 

[0078] An output data from the sequence interchange 
circuit 61 is sent to a motion vector detection circuit 73 for 
estimating the motion vector of a currently encoded frame. 
The motion vector detection circuit 73 is also fed from the 
sequence interchange circuit 61 With the information speci 
fying the picture encoding type synchroniZed With each 
frame, so that data of the respective frames are processed as 
I-picture, P-picture or B-picture in accordance With the 
picture encoding type information. That is, the motion 
vector detection circuit 73 generates the motion vector 
information using the picture encoding type and the predic 
tion error data from a frame memory 71 as later explained. 
An output of the motion vector detection circuit 73 is sent to 
a motion compensation prediction circuit 72. 

[0079] The motion compensation prediction circuit 72 
generates a prediction picture, using the picture encoding 
type information, motion vector information and prediction 
error data from the frame memory 71. No prediction picture 
is generated for the I-picture. The prediction picture data is 
sent to a subtractor 62 and to an adder 70. 

[0080] The subtractor 62 subtracts data of the prediction 
picture form data outputted by the sequence interchange 
circuit 61 to produce difference data Which is outputted as 
prediction error data. If the data of a frame to be processed 
as an I-picture is supplied from the sequence interchange 
circuit 61, no subtraction is carried out, such that data of the 
frame is directly outputted. 

[0081] An output data of the subtractor 62 is sent to an 
orthogonal transform circuit 63 executing a discrete cosine 
transform (DCT). The DCT coef?cients resulting from DCT 
processing are sent to a quantiZation circuit 64. 

[0082] The quantiZation circuit 64 performs non-linear 
quantiZation on the DCT coef?cients With a quantiZation 
scale (quantiZation step) associated With the prediction error 



US 2001/0003553 A1 

data and outputs the resulting quantized data. That is, the 
quantization circuit 64 performs non-linear quantization 
using a ?ner quantization step and a coarser quantization 
step if the prediction error data is close to zero or if the 
absolute value of the prediction error data is larger, respec 
tively. The quantization circuit 64 also quantizes the DCT 
coef?cients With the quantization scale (quantization step) 
associated With the data storage quantity in a buffer memory 
66 of a succeeding stage. 

[0083] The quantized data outputted by the quantization 
circuit 64 is sent to a variable length encoding circuit (VLC) 
65. This variable length encoding circuit 65 converts quan 
tization data from the quantization circuit 64 into, for 
example, a variable length code, such as a Huffman code, in 
association With the quantization scale information supplied 
from the quantization circuit 64, and outputs the resulting 
code to the buffer memory 66. The variable length coding 
circuit 65 also variable length encodes the information 
specifying the picture encoding type, the information speci 
fying the quantization scale, the prediction mode informa 
tion from the motion vector detection circuit 72 and the 
motion vector information. 

[0084] The buffer memory 66 transiently stores data sup 
plied from the variable length encoding circuit 65. The data 
thus stored is subsequently read out at a pre-set timing so as 
to be outputted at an output terminal 67. Output data from 
the output terminal 67 is sent via terminal 37 of FIG. 6 to 
the sector forming circuit 5 of FIG. 4. The buffer memory 
66 feeds back the quantization control signal associated With 
the data storage quantity to the quantization circuit 64. That 
is, if the residual stored data quantity is increased to an 
alloWable upper limit value, the buffer memory 66 causes 
the quantization scale of the quantization circuit 64 to be 
enlarged by the quantization control signal for loWering the 
data quantity of the quantized data. On the other hand, if the 
residual stored data quantity is decreased to an alloWable 
loWer limit value, the buffer memory 66 causes the quanti 
zation scale of the quantization circuit 64 to be diminished 
by the quantization control signal for increasing the data 
quantity of the quantized data. This prevents over?oW or 
under?oW of the buffer memory 66. 

[0085] On the other hand, output data of the quantization 
circuit 64 is supplied to a dequantization circuit 68 Where 
dequantization occurs using the quantization scale informa 
tion supplied from the quantization circuit 64. Output data of 
the dequantization circuit 68 is sent to an inverse orthogonal 
transform circuit 69 Where it is inverse DCTed and stored via 
an adder 70 in a frame memory 71. 

[0086] The data read out from the frame memory 71 is sent 
to a motion compensation prediction circuit 72, Where a 
prediction picture is generated using the data read out from 
the frame memory 71, the picture encoding type information 
and the motion vector information, as explained previously. 

[0087] The data outputted by the sector resolution circuit 
20 and sent via terminal 38 of FIG. 6 is sent to a terminal 
80 of the decoding circuit 21 of FIG. 21. This data is 
transiently stored in a buffer memory 81 and subsequently 
read out from the buffer memory 81 so as to be sent to a 

variable length decoding (VLD) circuit 82. 

[0088] The variable length decoding (VLD) circuit 82 
decodes the data supplied from the buffer memory 81 by a 
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decoding operation corresponding to the variable length 
encoding at the time of encoding the moving picture. The 
information on the quantized data and the quantization scale 
(quantization step) resulting from the decoding by the vari 
able length decoding circuit 82 is supplied to a dequantiza 
tion circuit 83. The variable length decoding circuit 82 also 
decodes the information specifying the picture encoding 
type, motion compensation mode information and the 
motion vector information and sends the resulting informa 
tion to a motion compensation circuit 86. 

[0089] The dequantization circuit 83 dequantizes the 
quantization data supplied from the variable length decoding 
circuit 82 in accordance With the quantization scale infor 
mation supplied from the variable length decoding circuit 82 
and sends the dequantized data to an inverse orthogonal 
transform circuit 84. 

[0090] The inverse orthogonal transform circuit 84 per 
forms inverse DCT (IDCT) on data supplied from the 
inverse quantization circuit 83. Output data of the inverse 
orthogonal transform circuit 84 is sent to an adder 85. 

[0091] The motion compensation circuit 86 has a frame 
memory in Which picture data resulting from previous 
decoding is stored. The motion compensation circuit 86 
generates reference picture data from the decoded picture 
data stored in the frame memory, based on the motion 
compensation mode information and the motion vector 
information, and outputs the reference picture data to the 
adder 85. The adder 85 adds the output data of the inverse 
orthogonal transform circuit 84 (difference data in case of P 
and B pictures) to the reference picture data. If the picture 
being processed is an I-picture, no reference picture data is 
generated in the motion compensation circuit 86, so that the 
reference data is not added to the picture data by the adder 
85. 

[0092] The identi?cation signal addition circuit 35 of FIG. 
6 sends an identi?cation signal to the above-described 
encoding circuit 4 con?gured as shoWn in FIG. 7. The 
encoding circuit 4 appends an identi?cation signal to data 
resulting from processing by the orthogonal transform cir 
cuit 63, quantization circuit 64 or the variable length encod 
ing circuit 65 in a manner of minimizing adverse effects on 
the data. The identi?cation signal detection circuit 36 detects 
the identi?cation signal appended to the data resulting from 
processing by the orthogonal transform circuit 63, quanti 
zation circuit 64 or the variable length encoding circuit 65. 

[0093] The structure of FIG. 6, having the orthogonal 
transform circuit 63 and the inverse orthogonal transform 
circuit 84, adds the identi?cation signal as folloWs: 

[0094] Suppose that there are n piXels in the vertical 
direction and m piXels in the horizontal direction. In DCT, 
usually n=8 and m=8. If determinants [Y], [X], [Dn] and 
[Dm] shoWn in Equations 1 to 4 are used, data made up of 
n piXels in the vertical direction and m piXels in the 
horizontal direction, as indicated by a determinant [X], are 
converted by DCT as orthogonal transform into coef?cient 
data represented by the determinant [Y] by transformation 
matrices [Dn] and [Dm] as shoWn by an Equation (5): 
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[0096] On the other hand, the transform shown by the 
equation (6): 

[X]=[D”Ir[X][Dm] (6) 

[0097] is executed in an inverse orthogonal transform 
associated With the orthogonal transform. 

[0098] As characteristic of DCT, the inverse matrix is 
equal to the transposed matrix, as indicated by the equations 
(7) and (8): 

[1:m]*1=[1:m]r (7) 

[13m]’1=[13m]T (8) 

[0099] In the above-mentioned orthogonal transform and 
inverse orthogonal transform for DCT With n pixels in the 
vertical direction and m pixels in the horiZontal direction, it 
is the 64th DCT coef?cient, that is the coefficient of the 
eighth roW eighth column, that remains affected to the least 
extent by addition of the identi?cation signal. the identi? 
cation signal. 

[0100] Therefore, if the identi?cation signal is added to 
the DCT coef?cient obtained by the processing by the 
orthogonal transform circuit 63 of FIG. 7, the identi?cation 
signal addition circuit 35 adds the identi?cation signal to 
data of the 64th of the DCT coef?cients. On the other hand, 
if the identi?cation signal is added to the quantiZed data 
obtained by the processing by the quantiZation circuit 64, the 
identi?cation signal addition circuit 35 adds the identi?ca 
tion signal to the quantiZed data corresponding to the 64th 
DCT coef?cient. Similarly, if the identi?cation signal is 
added to the quantiZed data obtained by the processing by 
the variable length encoding circuit 65, the identi?cation 
signal addition circuit 35 adds the identi?cation signal to the 
quantiZed data corresponding to the 64th DCT coef?cient. If 
such addition of the identi?cation signal is done, the iden 
ti?cation signal detection circuit 36 detects an identi?cation 
signal added to one of the DCT coef?cient data, quantiZed 
data and encoded data. 

[0101] Of course, the identi?cation signal can be added 
not only in an upstream area of the encoding circuit 4 or in 
the course of encoding, but also in a doWnstream area of the 
encoding circuit 4. In addition, signal recording includes not 
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only direct recording on a record medium but also mass 
producing recorded media by cutting a master disc for mass 
production or With the aid of cut master discs. 

[0102] Although the identi?cation signal is added in the 
above examples to the digital video signal, it is also possible 
to add or multiplex an identi?cation signal to video signals 
in the analog stage, as shoWn in FIG. 9. 

[0103] Referring to FIG. 9, an analog video signal sup 
plied to the terminal 1 is sent to an identi?cation multiplex 
ing circuit 30. The identi?cation multiplexing circuit 30 
multiplexes the identi?cation signal on the analog video 
signal under control by the CPU 11. 

[0104] For multiplexing the identi?cation signal on the 
analog video signal, such a method may be employed in 
Which a signal coded in plural bits is mixed by frequency 
multiplexing in a pre-set horiZontal period of the analog 
video signal. MeanWhile, the identi?cation signal coded 
With plural bits is comprised of, for example, 14 bits of data 
and 6 bits of error detection codes (CRCC), and may be 
inserted in 22nd horiZontal period for an odd ?elds and in the 
285th horiZontal period for an even ?eld. 

[0105] The analog video signal, Whose identi?cation sig 
nal has been multiplexed by the identi?cation signal multi 
plexing circuit 30, is converted by the A/D converter 2 into 
digital video signals Which are then sent to the encoding 
circuit 4. The signals encoded by the encoding circuit 4 are 
sent via a terminal 31 to a doWnstream side circuit, that is to 
the sector forming circuit 5 shoWn in FIG. 4. 

[0106] The signal read out from the optical disc and 
outputted from the sector resolution circuit 20 of FIG. 4 is 
sent via terminal 32 of FIG. 9 to a decoding circuit 21. The 
signal decoded by the decoding circuit 21 is converted into 
analog video signals by the D/A converter 23 so as to be 
supplied to the identi?cation signal detection circuit 33. 

[0107] The identi?cation signal detection circuit 33 
detects the identi?cation signal multiplexed on the analog 
video signal and sends the detected identi?cation signal to 
the CPU 25. The analog video signals from the identi?cation 
signal detection circuit 36 is outputted via output terminal 24 
to outside. 

[0108] For adding the identi?cation signal to an analog 
audio signal, a structure shoWn in FIG. 10 may be 
employed. 

[0109] Referring to FIG. 10, analog audio signals supplied 
via terminal 40 is ampli?ed by a line ampli?er 41 and thence 
supplied to the identi?cation signal addition circuit 42. The 
identi?cation signal addition circuit 42 adds the identi?ca 
tion signal to the analog audio signal under control by the 
CPU 48. 

[0110] The identi?cation signal added to the analog audio 
signals may be a so-called dither noise to Which the meaning 
as an identi?cation signal has been accorded. The dither 
noise is the high-frequency quantiZation noise generated in 
the doWnstream side quantiZation and previously superim 
posed on the analog audio signal for psychoacoustic noise 
reduction. This dither noise is modulated by PM or AM so 
as to be given the meaning of the identi?cation signal and 
the resulting identi?cation signal is added to the analog 
audio signal. 
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[0111] The dither noise, given the meaning of the identi 
?cation signal, is generated by the dither generating circuit 
47 under control by the CPU 48, and is added to the analog 
video signal by the identi?cation signal addition circuit 42. 

[0112] An output of the identi?cation signal addition cir 
cuit 42 is sent via the loW-pass ?lter 43 and the sample 
and-hold circuit 44 to the A/D converter 45 Where it is 
converted into a digital audio signal. The digital audio signal 
is sent via terminal 46 to a doWnstream side optical disc 
recording system. Since the recording system is substan 
tially similar to the recording system shoWn in FIG. 4, it is 
not explained for clarity. 

[0113] The audio signal recorded on the optical disc is 
reproduced by the reproducing system and sent via a termi 
nal 49 to a D/A converter 50. The reproducing system also 
is similar to the reproducing system shoWn in FIG. 4 and 
hence is not explained in detail. The analog audio signal 
from the D/A converter 50 is sent via a loW-pass ?lter 51 to 
an identi?cation signal separation circuit 52. 

[0114] The identi?cation signal separation circuit 52 sepa 
rates the dither noise, given the meaning as the identi?cation 
signal, from the analog audio signal, and sends the separated 
signal to a dither analysis circuit 55. The dither analysis 
circuit 55 analyZes the dither noise and extracts the identi 
?cation signal to send the extracted identi?cation signal to a 
CPU 56, Which then judges the contents of the identi?cation 
signal. 
[0115] The analog audio signal from the separation circuit 
is ampli?ed by a line ampli?er 53 so as to be outputted to 
outside via a terminal 54. 

[0116] By previously modulating the dither noise added to 
the analog audio signal in accordance With the identi?cation 
signal, the identi?cation signal can be inserted into the audio 
signal itself While the effect on the analog audio signal is 
minimized. The signal to Which is added the identi?cation 
signal is not limited to the analog audio signal but may also 
be an analog video signal. In addition, the signal to Which is 
added the dither signal is not limited to the analog signal. 
Thus the dither signal added to the multi-bit digital signal 
prior to re-quantiZation may be modulated in accordance 
With the identi?cation signal. 

[0117] In the above-described structure of the present 
invention, encoding in accordance With the MPEG2 stan 
dard is explained as an example. HoWever, the present 
invention may also be applied to encoding in accordance 
With the MPEG1 standard or encoding by generic subband 
coding, predictive coding, orthogonal transform coding or 
encoding by vector quantization. In the ?eld of audio 
signals, the present invention may similarly be applied to 
encoding knoWn as adaptive transform acoustic coding 
(AT RAC) Which takes human psychoacoustic characteristics 
into account. The video signals may be still pictures, graph 
ics pictures or letters, in addition to usual moving picture 
signals. 

[0118] As for the signal record medium, an optical disc on 
Which recording can be done by pits, a Write-once optical 
disc, an overWritable magneto-optical disc, a phase-change 
type optical disc, an organic dye optical disc, an optical disc 
on Which recording can be done With an UV laser beam or 
an optical disc having a multi-layer recording ?lm, can be 
employed as an optical disc. In addition, a tape-shaped 
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record medium, such as a video tape, a semi-conductor 
record medium, such as an IC card or a variety of memory 
devices, or a magnetic disc record medium, such as a hard 
disc or a ?exible disc, may also be employed. 

[0119] If the method of appending the identi?cation signal 
as proposed by the present invention is used, not only the 
signal can be identi?ed as described above, but also unau 
thoriZed signal copying can also be prohibited. That is, it 
becomes possible to prohibit data recorded on a signal 
record medium, such as an optical disc, from being copied 
on a recordable and reproducible record medium, such as a 
hard disc, While it also becomes possible to prohibit copying 
from another record medium obtained by directly copying 
data recorded on the hard disc. 

[0120] For example, in a duplicating device in Which 
video or audio signals, read out from a signal record 
medium, are recorded in a plurality of other signal recording 
media, identi?cation signals are added to video or audio 
signals to Which the above-mentioned identi?cation signals 
are not added, While the video or audio signals to Which the 
identi?cation signals have been added are prohibited from 
being copied. In this case, it is possible With the duplicating 
device to record on a separate disc or the like such signals 
read out from a regular master disc or master tape having 
recorded thereon original video signals or audio signals to 
Which no identi?cation signal has been added. On the other 
hand, it is possible With the duplicating device that signals 
read out from a disc, having recorded thereon these signals 
to Which the identi?cation signal has already been appended, 
be recorded on another record medium, provided that the 
duplicating device detects such identi?cation signal. 

[0121] As a method for prohibiting unauthoriZed copying, 
it has been practiced to record ciphered signals on the signal 
record medium. HoWever, the signal can be copied freely 
after deciphering. If, hoWever, the identi?cation signal is 
added to the signal itself, as in the present invention, 
unauthoriZed copying can be prohibited as described above 
in the duplicating device. 

[0122] The identi?cation signal can be a copy inhibiting 
signal, a plant ID, a producer ID, or a key for encryption. 
Since the identi?cation signal is added as the information of 
“0” or “1” to the signal itself, it cannot be modi?ed easily, 
so that it is highly useful for copying prohibition. 

[0123] If the identi?cation signal is appended on the time 
basis, if the time is of short duration, such as l/aosecond, the 
identi?cation signal can be detected easily When the signal 
is detected later. If the time is of long duration, the identi 
?cation signal can hardly be detected, meaning that alter 
ation of the identi?cation signal can hardly be achieved. If 
the identi?cation signal is added at an synchronous timing, 
the identi?cation signal cannot be detected easily. 

[0124] In the above-described embodiment, signals are 
recorded or reproduced on or from a signal record medium. 
It is hoWever possible to add the identi?cation signal to the 
transmission/reception signal as described above at the time 
of signal transmission and reception using a signal trans 
mission medium such as a telephone netWork, light cable or 
electrical Waves for radio communication not only for 
ground communication but also for satellite communication. 
The favorable effect of the present invention may also be 
achieved When the identi?cation signal is added to the 
transmission/reception signal. 
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[0125] As an illustrative structure of signal transmission 
and reception, signal transmission and reception may be 
con?gured as shoWn for example in FIGS. 11 and 12 
shoWing the structure of a transmission system and the 
structure of a reception system, respectively. 

[0126] Referring to FIG. 11, shoWing a transmission sys 
tem, digital video signals and digital audio signals are 
supplied to a terminal 200. The signals supplied to the 
terminal 200 are sent to an encoding circuit 201 Where the 
signals are encoded as described above in connection With 
FIG. 4. The encoding circuit 201 has annexed thereto an 
identi?cation signal addition circuit 202. The identi?cation 
signal from the identi?cation signal addition circuit 202 is 
added to the video signal or audio signals as described 
above. The signal added to With the identi?cation signal is 
outputted at the encoding circuit 201. The encoded signal 
from he encoding circuit 201 is sent to a modulation circuit 
203 Where it is modulated by pre-set digital modulation. The 
modulated signal is sent to a mixing circuit 204 comprised 
of, for example, a linear multiplier. The mixing circuit 204 
is fed With a transmission carrier frequency signal from a 
transmission frequency generating circuit 205, so that the 
transmission carrier frequency signal is modulated by the 
signal from the modulation circuit 203. The transmission 
signal of the transmission frequency range, outputted by the 
mixing circuit 204, is ampli?ed to a pre-set level by a 
transmission ampli?er, and transmitted over an antenna 207. 

[0127] In the reception system, shoWn in FIG. 12, the 
signal received by an antenna 300 is ampli?ed to a pre-set 
level by a reception ampli?er 301. An output signal of the 
reception ampli?er is sent to a mixing circuit 302. The 
mixing circuit 302 is fed With a reception frequency signal 
phase-synchronized With the carrier Wave from the reception 
frequency generating circuit 303 so that a modulation sig 
nals of the carrier Wave, that is reception signals, are taken 
out by synchronous detection by the mixing circuit 302. An 
output signal of the mixing circuit 302 is sent to a demodu 
lation circuit 304 Where an operation Which is the reverse of 
the modulation by the modulation circuit 203 of the trans 
mission system is carried out. The signal taken out from 
demodulation is sent to a decoding circuit 305 Where decod 
ing Which is the reverse of the encoding by the encoding 
circuit 201 of the modulation system is carried out. The 
decoding circuit 305 has annexed thereto an identi?cation 
signal detection circuit 306 Where the identi?cation signal is 
detected in the same manner as described above. The signal 
decoded by the decoding circuit 305 is outputted at a 
terminal 307. 

[0128] FIG. 13 shoWs an illustrative structure for trans 
mitting/receiving signal over a telephone netWork or an 
optical cable. To a terminal 400 of FIG. 13, there is supplied 
a signal encoded and outputted by the modulation circuit 8 
as described above. The signal supplied to the terminal 400 
is sent from a transmission interfacing device 401 of the 
transmission system to a transmission path 402. The signal 
transmitted on the transmission path 402 is sent via a 
transmission interfacing device 403 of the reception system 
to a terminal 404. The signal supplied to the terminal 404 is 
sent to an arrangement doWnstream of the demodulating 
circuit 18 shoWn in FIG. 4. 

[0129] It is to be noted that the above-described transmis 
sion/reception may be applied not only to an analog system 
but also to a digital system. 
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1. A signal recording method comprising: 

inserting an identi?cation signal relevant to video signals 
and/or audio signals as a portion of said video signals 
and/or the audio signals in a con?guration of reducing 
the effects on said video signals and/or the audio 
signals; and 

recording the video signals and/or the audio signals, into 
Which has been inserted said identi?cation signal, on a 
signal record medium. 

2. The signal recording method as claimed in claim 1 
Wherein said identi?cation signal is inserted into said video 
signals and/or the audio signals in a con?guration of being 
detected on statistic processing of said video signals and/or 
the audio signals. 

3. The signal recording method as claimed in claim 1 or 
2 Wherein said identi?cation signal is inserted into a loW 
order bit side of said video signals and/or the audio signals. 

4. The signal recording method as claimed in claim 3 
Wherein said identi?cation signal is inserted into video 
signals and/or audio signals of high signal energy. 

5. The signal recording method as claimed in claim 2 
Wherein said identi?cation signal is inserted into video 
signals and/or audio signals at a synchronous timing. 

6. The signal recording method as claimed in claim 2 
Wherein said identi?cation signal is inserted into video 
signals and/or audio signals at an asynchronous timing. 

7. The signal recording method as claimed in claim 1 
Wherein said identi?cation signal is inserted into a loW order 
bit side of a pre-set sample of said video signals and/or the 
audio signals of larger signal energy. 

8. The signal recording method as claimed in claim 7 
Wherein said identi?cation signal is inserted into video 
signals and/or audio signals of high signal energy. 

9. The signal recording method as claimed in claim 1 
Wherein said identi?cation signal is inserted into video 
signals and/or audio signals at a synchronous timing. 

10. The signal recording method as claimed in claim 1 
Wherein said video signals and/or the audio signals are 
compressed signals. 

11. The signal recording method as claimed in claim 1 
Wherein said identi?cation signal is arrayed at a higher 
coef?cient position of the coef?cients obtained on orthogo 
nal transform of said video signals and/or the audio signals. 

12. The signal recording method as claimed in claim 1 
Wherein, When a dither noise is added to the video signals 
and/or the acoustic noise, the dither noise is modulated in 
accordance With said identi?cation signal. 

13. A signal recording apparatus comprising: 

identi?cation signal inserting means for inserting an iden 
ti?cation signal relevant to video signals and/or audio 
signals as a portion of said video signals and/or the 
audio signals in a con?guration of reducing the effects 
on said video signals and/or the audio signals; and 

recording means recording the video signals and/or the 
audio signals, into Which has been inserted said iden 
ti?cation signal, on a signal record medium. 

14. The signal recording apparatus as claimed in claim 13 
Wherein said identi?cation signal is inserted into said video 
signals and/or the audio signals in a con?guration of being 
detected on statistic processing of said video signals and/or 
the audio signals. 






