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RECORDING/REPRODUCING METHOD AND APPARATUS, 

PROCESSING APPARATUS, AND RECORDING MEDIUM 

FOR VIDEO SIGNAL HAVING COPY CONTROL INFORMATION 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to recording and 

reproducing method and apparatus, processing apparatus, and 

recording medium for a video signal having copy control 

10 information including another information, that is, 

electronic watermark information and a copy generation 

management signal multiplexed or embedded on/in image_data, 

especially, a video signal in order to control reproduction 

or recording of an original image or to clarify the source of 

15 the image. 

Description of the Prior Art 

Among the several methods· for embedding electronic 

watermark (data hidden or embedded) inf~rmation in a video 

signal, representative one is described in "Data Hiding 

20 Technique" in ITE Technical Report, Vol~ 21 , No. 31 , pp. 3 -

8. Another conventional information embedding technique is 

described in Nikkei Electronics, No. 683, pp. 99_ - 107, 1997. 

It is described that, in these conventional techniques, 

information different from that _of an inherent video signal 

25 is embedded in a part of the video signal by using statistical 
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characteristics of an image and a control sighal showing the 

source of the inherent image and further determining whether 

the signal can be reproduced or not by using the embedded 

information upon reproduction is generated. In the 

5 conventional technique, information different from that of an 

inherent image is embedded in a part of the image by using 

statistical characteristics of the image and a control signal 

showing the source of the inherent image and further 

determining whether the signal can be reproduced or not by using 

10 the embedded information upon reproduction is generated. 

Generally widely recognized copy control is carried out 

by "full copy inhibition" or "copy only once permission". The 

latter is positioned as a copy generation management system 

(CGMS). In case of permitting copy only once, the signal is 

15 rewritten upon copy operation from "copy once permission" to 

"copy inhibition". 

The foregoing literatures, however, do not describe that 

copy control is performed by a combination of such a technique 

and electronic watermark information. 

20 

SUMMARY OF THE INVENTION 
. -
It is an object of the invention to provide recording and 

reproducing method and apparatus, processing apparatus, and 

recording medium for a video signal having copy control 

25 information, which can easily discriminate whether the signal 
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is reproducible or not. 

Another object of the invention is to provide recording 

and reproducing method and apparatus, processing apparatus, 

and recording medium for a video signal having copy control 

5 information such as electronic watermark information, copy 

generation management signal, and the like. 

Further another object of the invention.is to provide 

reproducing method and apparatus and processing apparatus for 

a video signal having copy control information, which can 

10 inhibit outputting of a reproduced signal when the copy control 

information is illegally operated. 

Further another object of the invention is to provide 

reproducing method and apparatus and processing apparatus for 

a video signal which can perform copy control in consideration 

15 of copy generation management system by using copy control 

information included in a luminance signal of a video signal 

which is once recorded to VCR, video disk, or the like. 

In a recording medium of the invention, a video signal, 

electronic watermark information which is embedded in the video 

20 signal and has copy control information, and a CGMS signal for 

copy control inserted into the video signal are recorded. The 

electronic watermark information can be obtained by changing 

a luminance value of a luminance signal in a predet~rmined 

position of a video signal. Preferably, a range of changing 

25 the luminance value of the luminance signal is set to a 
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permissible alteration range. The CGMS signal is inserted 

into a region outside of a scan region of the video signal. 

Preferably, the CGMS signal is inserted into a region out of 

the scan region near a horizontal sync signal. Preferably, 

5 the CGMS signal is a signal of two or larger bits. The 

electronic watermark information has information of either 

copy free, copy- once- pe~ission, or copy inhibition. The 

CGMS signal has information of either copy free, copy­

once-permission, or copy inhibition. 

10 A recording method according to the invention comprises: 

a step of forming electronic w~termark information by embedding 

copy control inform~tion into the luminance signal by changing 

a luminance value in a predetermined position of the luminance . 

signal; and a step of inserting a CGMS signal having copy 

15 control information into a region out of a scan region of the 

video signal. 

A recording method according to the invention comprises: 

a step of calculating a visually durable range even when a 

luminance value of a luminance signal included in a video signai 

20 is changed; a step of generating electronic watermark 

information hav~ng copy control information b¥ changing the 

luminance value of a luminance signal "in a predetermined 

position within the calculated range; and a step of generating 

a CGMS signal which has copy control information and is inserted 

26 into a region out of a scan region of the video signal.-
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A recording method according to the invention comprises: 

a step of calculating a visually durable range even when a 

luminance value of a luminance signal included in a video signal 

is changed; a step of generating electronic watermark 

5 information having copy control information by changing the 

luminance value when the luminance value to be changed of the 

luminance signal in a predetermined position lies within the 

calculated range; and a step of generating a CGMS signal which 

has copy control information and is inserted into a region out 

10 of a scan region of the video signal. 

A reproducing method according to the invention for 

reproducing electronic watermark information and a CGMS signal 

from a video signal including the electronic watermark 

information in which copy control information is embedded by 

15 changing a luminance value of a luminance signal and the CGMS 

signal having copy control information inserted into a region 

out of a scan region of the video signal from a recording medium 

and for controlling outputting of the video signal, the method 

comprises: a step of detecting the electronic watermark 

20 information; a step of detecting the CGMS signal; and a step 

of stopping the outputting of the video signal when the copy 

control information obtained from the electronic watermark 

information and the copy control information obtained from the 

CGMS signal lacks in rationality. Each of the electronic 

25 watermark signal and the CGMS signal has either copy inhibition 
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information or copy-once permission information. Further, 

the method comprises a step of outputting and displaying the 

video signal by the copy-once permission information obtained 

from the electronic watermark information and the copy 

5 inhibition information obtained from the CGMS signal. The 

method further comprises a step of outputting and displaying 

the video signal by copy inhibition information obtained from 

the electronic watermark information and copy inhibition 

information obtained from the CGMS signal. The method further 

10 comprises a step of stopping the outputting of the video signal 

when the CGMS signal is not reproduced. 

A reproducing method of the invention comprises: a step 

of discriminating the kind of .a disk; and a step of stopping 

outputting of the video signal when the copy control 

15 information obtained from the electronic watermark 

information, the copy control information obtained from the 

CGMS signal, and the disk kind information lacks in rationality. 

The method further comprises a step of outputting the video 

signal when the disk is read only disk, the electronic watermark 

20 information is a copy-once-permitted signal, and the CGMS 

signal is a recording-once-permitted signal. The method 

further comprises a step of stopping the outputting of the video 

signal when the disk is a recordable disk, the electronic 

watermark information is a copy-once-permitted signal, and the 

25 CGMS signal is a recording-once-permitted signal. 
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A reproduction method of the invention for reproducing 

electronic watermark information and a CGMS signal from a video 

signal including the electronic watermark information in which 

either copy inhibition or copy-once-permission is embedded by 

5 changing a luminance value of a luminance signal and the CGMS 

signal having information of either copy inhibition or 

copy-once-permission from a recording medium in order to 

control recording of the video signal, comprises: a step of 

detecting copy control information embedded in the electronic 

10 watermark information; a step of detecting the copy control 

information from the CGMS signal; a step of discriminating 

whether the copy information embedded in the electronic 

watermark information and that in the CGMS signal has a rational 

relation or not; and a step of permitting recording of the video 

15 signal only when the relation is rational. The step of 

discriminating the rational relation discriminates the 

relation as rational from a state where the copy-once­

permission information obtained from the electronic watermark 

information and the copy- once-permission information 

20 obtained from the CGMS signal is rewritten to copy inhibition 

information. It is discriminated as rational from a state 

where the copy-once-permission information obtained from the 

electronic watermark information is rewritten to copy 

inhibition and copy-once-permission information obtained from 

25 the CGMS signal is rewritten to copy inhibition information. 
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A recording apparatus acco~ding to the invention 

comprises: a permissible alteration range calculating circuit 

for calculating an alternation range of a luminance value of 

a luminance signal included in.a video signal in accordance 

5 with the luminance value; an information embedment processing 

circuit for embedding electronic watermark information having 

copy control information by changing the luminance value of 

the luminance signal in a predetermined position within the 

calculated permissible alternation range; a generating 

10 circuit for generating a CGMS signal having copy control 

information; and an adding circuit for adding the CGMS signal 

to a region out of a scan region range of the luminance signal 

in which the electronic watermark information is embedded. 

A recording apparatus according to the invention 

15 comprises: a permissible alteration range calculating circuit 

for calculating an alternation range of a luminance value of 

a luminance signal included in a video signal in accordance 

with the luminance value; an information embedment processing 

circuit for embedding electronic watermark information having 

20 copy control information by changing the luminance value of 

the luminance signal when the luminance val.ue of the luminance 

signal in a predetermined position is within the calculated 

permissible alternation range; a generating circuit for 

generating a CGMS signal having copy control information; and 

25 an adding circuit for adding the CGMS signal to a region out 
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of a scan region range of the luminance signal in which the 

electronic watermark information is embedded. 

An apparatus for processing a video signal having copy 

control information according to the invention for reproducing 

5 electronic watermark information and a CGMS signal from a video 

signal including the electronic watermark information in which 

copy control information is embedded by changing a luminance 

value of a luminance signal and the CGMS signal having copy 

control information inserted into a region out of a scan region 

10 of the video signal from a recording medium in ~rder to control 

outputting of the video signal, comprises: a circuit for 

processing the video signal reproduced from the recording 

medium; an electronic watermark detecting circuit; a CGMS 

signal detecting circuit for detecting the CGMS signal; and 

15 an output control circuit for controlling the video signal 

processing circuit from the detected electronic watermark 

information and the detected CGMS signal. The output control 

circuit controls the video signal processing circuit so as to 

output a video signal by copy-once-permission information 

20 obtained from the electronic watermark information and copy 

inhibition information obtained from the CGMS signal. The 

output control circuit controls the video signal processing 

circuit so as to output the video signal by copy inhibition 

information obtained from the electronic watermark 

25 information and copy inhibition information obtained from.the 
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CGMS signal. The output control circuit controls the video 

signal processing circuit so as not to output the video signal 

when the CGMS signal is not detected. When the recording medium 

is a recordable medium, the output control circuit controls 

5 the video signal processing circuit so as not to output the 

video signal by copy-once-permission information obtained 

from the electronic watermark information and copy-once­

permiss ion information obtained from the CGMS signal. When 

the recording medium is a read only medium, the output control 

10 circuit controls the video signal processing circuit so as to 

output the video signal by copy-once-permission information 

obtained from the electronic watermark information and copy­

once-permission information obtained from the CGMS signal. 

The processing apparatus has a circuit for discriminating the 

15 kind of a disk. When an output of the disk kind discriminating 

circuit is a signal indicative of a recordable disk, the output 

control circuit controls the video signal processing circuit 

so as not to output the video signal by copy- once- permission 

information obtained from the electronic watermark 

20 information and copy-once-permission information obtained 

from the CGMS signal. When an output of the disk kind 

discriminating circuit is a signal indicative of a read only 

disk, the output control circuit controls the video signal 

processing circuit so as to output the video signal by copy-

25 once- permission information obtained from the electronic 
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watermark information and copy-once-permission information 

obtained from the CGMS signal. 

A processing apparatus_ according to the invention 

comprises a circuit for updating the generation of the CGMS 

5 signal; and a rewriting·and controlling circuit which controls 

outputting of a video signal and controls whether the video 

signal can be outputted or not by the electronic watermark 

signal and the CGMS signal. The rewriting and controlling 

circuit outputs the video signal from the rewriting and 

10 controlling circuit by copy-once-permission information 

derived from the electronic watermark information and copy­

once- permission information derived· from the CGMS signal, 

and rewrites copy-once-permission information of the CGMS 

signal to copy inhibition information. Or the rewriting and 

15 controlling circuit outputs the video signal from the rewriting 

and controlling circuit by copy-once-permission information 

derived from the electronic watermark information and copy­

once- permission information derived from the CGMS signal, and 

rewrites copy-once-permission information obtained from the 

20 electronic watermark information to copy inhibition and 

copy-once-permission information derived from the CGMS signal 

to copy inhibition information. 

A recording and reproducing apparatus according to the 

invention compares: a recording device for recording a video 

25 signal having copy control information including a bit for copy 
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control and electronic watermark information in which a control 

signal generated by the bit is embedded, and a reproducing 

device including a detector for detecting the bit when the 

video signal is reproduced anq a signal derived from electronic 

5 water mark for comparing the bit and the signal o obtained from 

electronic water mark for outputting video signal when they 

have a predetermined relation. Only when the electronic 

watermark information is detected and the signal by the 

directly detected bit indicates one generation copy permission, 

10 the signal generated by the bit generating means is changed, 

the changed signal, inputted electronic watermark recording 

signal and video signal are simultaneously recorded, and the 

recording operation after that is inhibited. The bit is 

rewritten to a signal indicative of inhibition only when the 

15 bit shows copy one generation permission and is recorded 

simultaneously with the electronic watermark recording signal 

and video signal. 

A repr~ducing apparatus according to the invention for 

reproducing a video signal from a disk on which a video signal 

20 in which electronic watermark information is recorded and a 

bit for copy control is written, comprises: electronic 

watermark information detecting means; ·means for detecting a 

signal recorded by a bit generating means; disk discriminating 

means for discriminating the disk; and means for reproducing 

25 the video signal written in the disk when the disk is 
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discriminated as a read only disk by the disk discriminating 

means and the electronic watermark information and the bit 

information coincide with each other. When it is 

discriminated by the disk discriminating means that the disk 

5 is recordable and reproducible and the electronic watermark 

informat~on coincides with bit information and when one 

generation copy permission of a signal generated by bit 

information generating means is correctly changed, the video 

signal is reproduced. In the case where the disk is recordable 

10 and reproducible, the video signal is reproduced only when the 

electronic watermark information is one generation copy 

permission information and information of the bit generating 

means is copy inhibition information. 

These and other objects,· features and advantages of the 

15 invention will be apparent from the following more particular 

description of preferred embodiments of the invention, as 

illustrated in the accompanying drawings. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an embodiment of a copy 

control information recording apparatus according to the 

invention; 

Fig. 2 is a schematic diagram in which brightness values 

of pixels are displayed in a straight line for explaining a 

25 method of embedding electronic watermark information; 
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Figs. 3A and 3B are schematic diagrams showing an 

embodiment of a television signal to which a CGMS signal is 

added; 

Fig. 4 is a block diagram showing an· embodiment of a 

5 processing apparatus of a video signal having copy control 

information according to the invention; 

10 

Fig. 5 is a block diagram showing another embodiment of 

the processing apparatus of the video signal having copy 

control information according to the invention; 

Fig. 6 is a block diagram showing further another 

embodiment of the processing apparatus of the video signal 

having copy control information according to the invention; 

Fig. 7 is a block diagram showing further another 

embodiment of the processing apparatus of the video signal 

15 having copy control information according to the invention; 

and 

20 

25 

Fig. 8 is a block diagram showing further another 

embodiment of the processing apparatus of the video signal 

having copy control information according to the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An embodiment of a electronic watermark information 

recording apparatus according to the invention will be 

described hereinbelow. 

Fig. 1 is a block diagram showing an embodiment of the 
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electronic watermark information recording apparatus 

according to the invention. In the embodiment, the luminance 

of a pixel is changed, thereby embedding electronic watermark 

information. 

5 In Fig. 1, a video signal is inputted to an input circuit 

1. A luminance signal is picked up from the input circuit 1 

and is supplied to a permissible alteration range calculating 

circuit 3. The range in which a visual influence is little 

even if the luminance signal is changed is calculated based 

10 on the luminance signal. When the luminance signal is largely 

changed in a. part where. the luminance change is large, the image 

is not visually changed so much. In a part where the luminance 

change is small, however, if a change amount of the iuminance 

is not small, the change is visually conspicuous. The 

15 permissible alteration range calculating circuit 3 therefore 

calculates a permissible alteration range in consideration of 

the above. The calculating circuit 3 can be realized by a CPU 
I 

of a computer. The calculation result from the calculating 

circuit 3 is supplied to an information embedment processing 

20 circuit 5. When the signal is within the permissible 

alteration range, a process for embedding electronic watermark 

information into the luminance signal by ch.anging the luminance 

of a video signal is performed. The video signal in which the 

electronic watermark information is embedded by changing the 

25 luminance signal is stored in a memory of the information 
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embedment processing circuit 5 until a process of one picture 

plane is finished. After that, the video signal is outputted. 

In the circuit, the calculating process in the permissible 

alteration change calculating circuit 3 is executed as follows. 

5 ( 1) In a part where a change in an edge of an image is 

large, even if the amplitude of an edge signal is largely 

changed, the image is not visually changed so much. on the 

contrary, in a part where the change in an edge of an image 

is small, if the amplitude of the edge signal is largely changed, 

10 the image largely changes visually. 

{ 2) An image is changed within a range where the image 

is not visually changed or a range where even if the image is 

visually changed, the change does not disturb audience. 

As mentioned above, when the electronic watermark 

15 information is embedded, although the luminance is different 

from that of the original image, an image which is not visually 

different .from the original image can be obtained. The 

permissible alteration range calculating circuit 3 stores the. 

luminance before and after application of an image process 

20 every pixel, confirms whether the luminance is within the 

permissible alteration range or not, and allows the luminance 

signal to be changed only when the luminance is within the 

range. 

The information embedment processing circuit 5 selects 

25 a pixel whose luminance is changed among the pixel~ 
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constructing an image. Among the selected pixels, with 

respect to only a pixel whose luminance is within the 

permissible alteration range, the luminance is changed to a 

specific value, thereby embedding information. As a result, 

5 a video signal in which electronic watermark information is 

embedded is obtained. 

· Reference numeral 7 denotes a copy generation management 

system (CGMS) signal generating circuit for generating a CGMS 

signal of two bits. This CGMS signal is added together with 

10 the video signal in which the electronic watermark information 

is embedded outputted from the information embedment 

processing circuit 5 and a chrominance signal outputted from 

a chrominance signal circuit 11 by an adding circuit 9 and 

·resultant data is recorded in a recording medium (not shown) 

15 via an output circuit 12. 

The luminance changing method in the information 

embedment processing circuit 5 will be described with reference 

to Fig. 2. 

Fig .• 2 is a schematic diagram showing luminance values 

20 of pixels in a straight line. In the diagram, it is assumed 

that the value of the luminance of a single pixel ranges from 

O to 255. In the embodiment, a value of. a· blank circle on the 

straight line is luminance which corresponds to a multiple of 

16 and corresponds to embedment information "O" • A value of 

25 a painted circle corresponds to a value of (a multiple of 16 
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+ 8) and c~rresponds to embedment information "1". 

Fundamental operation of· the information embedment 

processing circuit 5 will be first described. In order to. 

obtain electronic watermark information, it is necessary to· 

·5 change the luminance corresponding to a pixel in an image to 

a nearest blank or painted circle. That is, when information 

desired to be embedded is "O", the luminance is changed to a 

blank circle. When information desired to be embedded is "1", 

the luminance is changed to a painted circle. For example, 

10 in the case where the luminance of a pixel is a value shown 

by 6, that is, 30, when information desire~ to be embedded 

is "0", the luminance of the pixel is changed to 32 and when 

information desired to be embedded is "1", the luminance is 

changed to 24. 

15 Utilization of a permissible alteration range 

calculating circuit 3 will be described. In case of embedding 

the electronic watermark information, there is a case such that 

the change in luminance of a pixel is too large and the image 

visually changes·. In order to prevent this, it is necessary 

20 to set a permissible alteration range in which the value of 

a pixel can be changed. For example, in Fig. 2, when it is 

assumed that the value of the luminance. 6 of the pixel is 30 

and the permissible alteration range of the luminance of the 

pixel is 26 to 33. In this case, when information desired to 

25 be embedded is "o", there is no problem to change the luminance ··-
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of the pixel to 32 according to the fundamental operation. When 

the information des ired to be embedded is "l 11 , however, since 

the luminance 24 to which the luminance is supposed to change 

is not included in the permissible alteration range, the 

5 luminance is changed to 26 which is the nearest to 24 in this 

case. Alternately, change in luminance of the pixel is given 

up and the luminance of a predetermined another pixel is 

changed. 

A method of extracting electronic watermark information 

10 from a watermark inserted image, that is~ a video signal in 

which the electronic watermark information is embedded will 

be described. First, a pixel whos~ luminance value has been 

·changed is selected. Since the position of the pixe~ whose 

luminance is changed is predetermined, the pixel can be 

15 selected by a pulse obtained on the basis of a horizontal sync 

signal. That is, the pixel whose luminance has been changed 

in accordance with the same rule as that of the pixel selection 

in the information embedment processing circuit 5 is selected. 

The luminance signal is picked up from each of the selected 

20 pixels. Whether the value is closer to a multiple of 16 or 

(a multiple of 16 + 8), it is discriminated that the embedded 

information is either "0" or "!". 

Since the information embedment processing circuit 5 

changes the luminance within the permissible alteration range, 

25 there is a case that the luminance cannot be accurately changed 
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to a multiple of 16 or (a multiple of 16 + 8) • consequently, 

an error occurs in ext'raction of information. However, the 

problem can be solved by overlappingly embedding the same 

information to a plurality of pixels and extracting the 

5 information by decision by majority. 

An embodiment of a copy generation management signal will 

be described with reference to Figs. 3A and 3B. 

Fig. 3A is a schematic diagram showing an embodiment of 

a television signal in a vertical period in which the copy 

10 generation management signal is inserted. Fig. 3B is a 

partially enlarged diagram of Fig. 3A. 

In Fig. 3A, copy generation management signals 

(abbreviated as CGMS signals) 31 and 35 are inserted in a period 

out of a scan range in an upper part of a picture plane in the 

15 seventeenth and eighteenth horizontal sync periods of a 

vertical sync signal 32. Consequently, the CGMS signals 31 

and 35 do not usually appear on the picture plane. Reference 

numeral 33 denotes a video signal. 

In Fig. 3B, the CGMS signal 31 is a signal of two bits 

20 comprising 31a and 3lb. In the diagram, reference numeral 34 

shows an area in which the video signal is arranged. 

The television signals shown in Figs. 3A and 3B are 

recorded into a recording medium such as optical disk or video 

tape. 

25 The CGMS signal has to express three modes of (1) copy 
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free, (2) copy-once-permission, and (3) copy inhibition. 

In case of ( 2) of copy-once-permission mode, the signal 

has to be rewritten to (3) copy inhibition when the signal is 

copied. This operation is called updating of copy generation. 

When the signal is copied in the ( 3) copy inhibition mode, 

the copying operation has to be inhibited. For this purpose, 

each of the CGMS signals 31 and 35 shown in Figs. 3A and 3B 

is constructed by a control signal of two bits. An apparatus 

for processing electronic watermark and CGMS signal provided 

10 for a recording or reproducing apparatus for copying television 

signals is used to discriminate whether the CGMS signal can 

be reproduced or not. 

The copy generation updating denotes that the CGMS signal 

is rewritten, for example, from bits "10" indicative .of 

15 copy-once-permission to bits "11" indicative of copy 

inhibition. 

The above-mentioned electronic watermark information 

includes not only original image reproducing or recording 

control information but a~so information clarifying the source 

20 of the image. The CGMS signal includes information such as 

copy free, copy-once-permission, and copy inhibition. In the 

following description, both of the information will be called 

copy control information. 

We tend to think that it is sufficient to perform the copy 

25 control by using either a regular CGMS signal or electronic 
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watermark information. In case of using one of the control 

signals, for example, only the CGMS signal, the signal can be 

easily rewritten. There is a case that a control different 

from a desired copy control is executed. In a state where the 

5 copy generation has to be updated, for example, when the copy 

generation of the CGMS signal is not updated though the signal 

has been copied once, the copy can be performed repeatedly in 

the mode of copy- once- permission. 

Since the luminance of the luminance signal included in 

10 a video signal is changed in the electronic watermark 

information, it is difficult to update the copy generation of 

the electronic watermark information. For example, when the 

electronic watermark information shows the mode of copy- once­

permission, it is difficult to change the generation of the 

15 signal. Consequently, the copy can be performed repeatedly. 

In this case, by updating the copy generation of the CGMS signal, 

the copy can be inhibited. 

When a circuit for updating the electronic watermark 

information is used for a reproducing apparatus or a recording 

20 apparatus for copying, the copy generation of electronic 

watermark information can be updated. In this case, the copy 

inhibition or reproduction inhibition ·can be more clearly 

performed in this case. 

When updating of the copy _generation of the CGMS signal 

25 is neglected although the CGMS signal has to be updated, .the 
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contents of the electronic watermark information ·and those of 

the CGMS signal are the same. Consequently, such a state is 

detected and copy or reproduction can be. inhibited. 

In consideration of the cases, the copy control using both 

5 of the electronic watermark information and the CGMS signal 

has been considered. 

The copy control using the electronic watermark 

information and the CGMS signal will be described hereinbelow 

by using a copy control information processing_ apparatus 

10 according to the invention shown in Fig. 4. 

Fig. 4 is a block diagram showing an embodiment of the 

apparatus for processing a·video signal having copy control 

information according to the invention. 

In Fig. 4, a disk 40 is a recordable disk such as RAM disk 

15 or a read only disk such as ROM disk. In case of the recordable 

disk, a digital broadcast signal is recorded in the disk 40. 

It is assumed that electronic watermark information with 

copy-once-permission and a CGMS signal with copy-once­

permission are recorded in the digital broadcast signal. In 

20 case of the read only disk, electronic watermark information 

with copy inhibition and a CGMS signal with copy inhibition 

are recorded. A video signal recorded in the disk 40 is picked 

up by an optical pickup 41 and read by a signal reading circuit 

42, and the video signal is outputted from the read signal by 

25 a video signal processing circuit 43. 
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Generally, the signal read from the disk 4 o has been MPEG 

processed. The MPEG process is cancelled by the signal reading 

circuit 42 and the MPEG compressed signal is. expanded. That 

is, the MPEG processed signal is outputted at an output terminal 

5 44 of the signal reading circuit 42 and a signal in which the 

MPEG process is cancelled is outputted at a terminal 45. The 

signals at the terminals 44 and 45 are selected by a switch 

46 and the selected signal is supplied to an electronic 

watermark detecting circuit 4 7 where the electronic watermark 

10 information is detected. In the circuit of Fig. 4, the switch 

46 is provided to show that either the MPEG processed signal 

or the signal obtained by decoding the MPEG processed signal 

can be inputted to the electronic watermark detecting circuit 

47. The electronic watermark detecting circuit 47 is 

15 generally connected to either the terminal 44 or 45. 

The video signal is supplied from the video signal 

processing circuit 43 to a CGMS signal detecting circuit 48 

and the CGMS signals 3la, 31b, and 35 recorded in the video 

signal are detected by the circuit 48. 

20 The electronic watermark signal and the CGMS signal which 

are detected as mentioned above are supplied to an output 

control circuit 49. In the circuit 49~ the two signals are 

compared and the rationality of them is checked. A display 

(not shown) for reproducing an image or a recording device (not 

25 shown) for recording the video signal picked up from an output 
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terminal 50 is connected to the output terminal 50 of the video 

signal processing circuit 43. Reference numeral 51 indicates 

a motor for rotating the disk 40. 

The contents of the check will be described hereinbelow. 

5 When the disk 40 is a read only disk, copying of the 

_recorded contents is, generally, not permitted. The 

electronic w~termark information of the read only disk is 

therefore in the copy inhibi~ion mode. Consequently, in such 

a case, an output control circuit 49 is controlled so that 

10 copying is inhibited by the electronic watermark information. 

When the disk 40 is a read only disk and copying is 

permitted once, the CGMS signal is generation updated while 

being recorded from the output terminal 50 into the recording 

device (not shown). The_ operation will be described 

15 hereinafte~ by using another embodiment shown in Fig. 7. 

In case of a recordable disk such as RAM disk, it can be 

considered that digital broadcast or the like is again copied 

from a recording medium in which the digital broadcast has been 

recorded primarily. In this case, the CGMS signal and 

20 electronic watermark information each permitting only­

once-copying have been inserted in a general digital broadcast 

signal. The CGMS signal is supposed to ·be generation updated 

in the primary recording and the copy of the signal is supposed 

to be inhibited. 

25 When the terminal 50 is connected to a display and a video 
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signal is reproduced from the recordable disk, it is desired 

to inhibit reproduction when intentional alteration is 

performed to the reproduction or CGMS signal. 

It is supposed that the electronic watermark information 

5 permitting only-once-copying is detected from the electronic 

watermark detecting circuit 4 7 and the generation updated CGMS 

signal, that is, the CGMS signal updated so as to inhibit 

copying is detected from the CGMS signal detecting circuit 48 

on the reproducing apparatus side. 

10 In this case, since the electronic watermark information 

permitti~g only-once-copying and the CGMS signal hav~ng the 

content of copy inhibition are inputted to the output control 

circuit.49, it is recognized that the electronic watermark 

information and the CGMS signal have a rational relatio·n and 

15 a signal permitting reproduction is supplied to the video 

signal processing circuit 43. In case of recording data to 

a recordable disk, however, the electronic watermark 

information may be a signal indicative of only-once-copying 

permission of a signal in an original image but the CGMS signal 

20 has to be generation updated. Nevertheless, if the CGMS signal 

remains to permit only- once-copying, it is assumed that 

copying has been performed while the CGMS signal is not 

correctly updated upon recording. 

In such a case, therefore, it is determined that the output 

25 control circuit 49 does not execute updating operation normally 
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and the output of the circuit 49 is stopped. 

In the case where the CGMS signal is not detected from 

the CGMS signal detecting circuit 48 even when the electronic 

watermark information is detected by the electronic watermark 

5 information detecting circuit 47, it is regarded 'that some 

illegal operation has been performed. A signal inhibiting 

reproduction is supplied from the output control circuit 49 

to the video signal processing circuit 43 and the reproduction 

of the video signal is inhibited. 

10 In case of recording a broadcast signal in which the 

electronic watermark information is copy inhibited and the CGMS 

signal is also copy inhibited into the recordable disk by a 

means, the electronic watermark information of copy inhibition 

and the CGMS signal of copy inhibition are supplied to the 

15 output control circuit 49. A signal inhibiting reproduction 

is consequently supplied from the circuit 49 to the video signal 

processing circuit 43, thereby inhibiting reproduction. 

When both of the electronic watermark information and the 

CGMS signal are not detected, copying is not inhibited, so that 

20 a signal permitting reproduction is outputted from the output 

control terminal. 

When reproduction of the video signal of the disk 40 is 

permitted, it can be considered to perform recording by 

transmitting the signal to the recording apparatus. In case 

25 of copy free, recording can be naturally performed. I.n other 
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case, the CGMS signal is copy inhibited. By detecting the 

signal, copying is checked. For example, when the amplitude 

of the CGMS signal is set to the maximum, an AGC control circuit 

(not shown) is controlled so that the gain of an amplifier 

5 becomes the minimum by the signal. Consequently, since no 

signal is outputted, copying cannot be performed as a result. 

When a video signal is reproduced on a display, it is 

sufficient to make the display generate an extract pulse for 

extracting the CGMS signal, thereby extracting the CGMS signal 

10 and setting so that a gain control circuit does not respond 

to the CGMS signal. 

The output control circuit 49 performs a reproducing 

control by checking the updating result of the electronic 

watermark information and the CGMS signal. 

15 Fig. 5 is a block diagram showing another embodiment of 

20 

the copy control information processing apparatus according 

to the invention. In Fig. 5, blocks having the same functions 

as those in Fig. 4 are designated by the same reference 

numerals. 

In Fig. 5, a disk kind discriminating circuit 53 for 

discriminating whether the disk 40 is a recordable RAM disk 

or a ROM disk is newly provided. The disk ·kind discriminating 

circuit 53 uses a tracking servo circuit provided for an optical 

disk apparatus. A reproduction signal taken from an RF 

25 amplifier 54 is supplied to a RAM tracking control signal 
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generating circuit 55 and a ROM tracking control signal 

generating circuit 56. When an output of the circuit 55 is 

supplied to an amplitude detecting circuit 57 and an output 

of the circuit 56 is supplied to an amplitude detecting circuit 

5 58, a signal having larger amplitude is extracted from the 

amplitude detecting circuit 57 or 58 corresponding to the kind 

of the disk 40 and a signal having smaller amplitude is 

extracted from an output of the amplitude detecting circuit 

which is not corresponding to the kind of the disk 40. 

10 consequently, a disk discrimination signal (for example, plus 

or minus signal) according to the kind of the disk 40 is 

extracted from an output of the discriminating circuit. The 

disk discrimination signal controls a switch 60, thereby 

connecting the terminal of either the RAM tracking control 

15 signal generating circuit 55 or ROM tracking control signal 

generating circuit 56 to a drive circuit 61. An output of the 

disk discriminating circuit 59 is also supplied to the output 

control circuit 49. The output control circuit 49 receives 

the result of disk discrimination. The discrimination result 

20 of the recordable medium and that of the read only medium are 

different. For example, in case of a RAM disk, there is a case 

such that the electronic watermark inforination can be recorded 

once and the CGMS signal can be also recorded once. In case 

of a RAM disk, however, since a digital broadcast signal or 

25 the like has been already recorded, generally, the electronic 
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watermark information can be recorded once when the electronic 

watermark in~ormation is not changed and the CGMS signal is 

generation updated and copying is inhibited. When the CGMS 

signal can be recorded once, it can be assumed that some illegal 

5 operation has been performed as mention.ed above. The ROM disk 

and the RAM disk have the same information, it is necessary 

to permit reproduction for the ROM disk and to inhibit 

reproduction for the RAM disk. By supplying the signal 

discriminating the kind of a disk to the output control circu.it 

10 49, the above can be prevented. 

Fig. 6 is a block diagram showing further another 

embodiment of the apparatus for processing the video signal 

having copy control information according to the invention. 

In Fig. 6, reference numeral 63 denotes a disk kind 

15 discriminating circuit. The signal indicative of the kind of 

disk recorded in the disk 40 is supplied via the signal reading 

circuit 42 to the disk kind discriminating circuit 63. The 

signal indicative of th~ kind of the disk 40 obtained from an 

output of the disk kind discriminating circuit 63 is supplied 

20 to the output control circuit ·49. As described by using Fig. 

·s, the control contents of the output control circuit 49 are 

changed according to the kind of the disk 40 as described with 

reference to Fig. 5. 

The construction and operation of a circuit when a signal 

25 reproduced from a reproducing player is recorded to a recording 
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disk will be described hereinbelow with reference to Fig. 7 •. 

Fig. 7 shows further another embodiment of the apparatus 

for processing a video signal having copy control information 

according to the invention. In the diagram, reference numeral 

5 71 denotes a reproducing player. The electronic watermark 

information included in a signal reproduced by the reproducing 

player 71 is detected by the electronic watermark detecting 

circuit 4 7 and is supplied to a copy generation rewriting and 

outputting control circuit 72 for rewriting the copy generation 

10 of the CGMS signal or the electronic watermark information and 

the CGMS signal in the reproduction signal. The CGMS signal 

included in the reproduction signal is detected by the CGMS 

signal detecting circuit 48 and supplied to a CGMS signal 

updating circuit 73. The detected CGMS signal is updated in 

15 conformity with a predetermined rule. 

According to the predetermined rule, if a detected signal 

is a copy-once-permitted signal, the signal is converted to 

a copy inhibition signal. If the detected signal is a copy 

free signal, the signal is not changed. If it is a copy 

20 inhibition signal, the operation of the recording circuit is 

stopped. 

A generation updated CGMS signal outputted from the CGMS 

signal updating circuit 73. is supplied to the copy generation 

rewriting and outputting control circuit 72. The video signal 

25 has been supplied to the copy generation rewriting and . 
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9utputting control circuit 72 via the signal reading circuit 

42 and the video signal processing circuit 43. The generation 

updated CGMS signal or the CGMS signal and the electronic 

watermark information is rewritten by the copy generation 

5 rewriting and outputting control circuit 72 and then recorded 

onto a recordable disk 75 such as a RAM disk via a recording 

circuit 74 constructed by a modulation circuit or the like. 

The copy generation rewriting and outputting control circuit 

72 checks whether the contents of the electronic watermark 

10 information and the generation updated CGMS signal are rational 

or not. 

The CGMS signal is generation updated by changing a 

two-bit signal shown by the CGMS signals 31a and 31b in Fig. 

3 from "10" to "11". When the contents of the electronic 

15 watermark information and the CGMS signal outputted from the 

CGMS signal updating circuit 73 are not rational in the copy 

generation rewriting and outputting control circuit 72, the 

recording operation is. stopped. 

For example, when the electronic watermark information 

20 is copy inhibited and the CGMS signal is also.copy inhibited, 

no video signal is outputted from the copy generation rewriting 

and outputting control c-ircuit 72. When· the electronic 

watermark information is copy permitted and the CGMS signal 

is also copy permitted, a video signal is outputted from the 

25 copy generation rewriting and outputting control circuit 72 



33 

and is recorded onto the disk 75. 

When the electronic watermark information is copy­

once-permitted and the CGMS signal has been rewritten from 

copy-once-permission to copy inhibition, a video signal is 

6 outputted from the copy generation rewriting and outputting 

control circuit 72 and is recorded onto the disk 75. 

When the electronic watermark information has been 

rewritten from copy-once-permission to copy inhibition and the 

CGMS signal has been rewritten from copy- once- permission to 

10 copy inhibition, a video signal is outputted from the copy 

generation rewriting and outputting control circuit 72 and the 

recording operation to the disk 75 is continued. 

Assuming that the case where the generation updated CGMS 

signal is rewritten from copy-once-permission to c~py 

15 inhibition though the electronic watermark information 

inhibits copying. The CGMS signal is newly recorded to a disk 

which is inherently copy inhibited and the signal is copy once 

permitted. 

When a signal form which should not be inherently used 

· 20 is detected, it is discriminated by the copy generation 

rewriting and outputting control circuit 72 that there is no 

rationality between the two signals and the circuit 72 does 

not output the video signal. 

Fig. 8 is a block diagram showing further another 

25 embodiment of the apparatus for processing the video signal 
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having copy control information according to the invention. 

In the block diagram of Fig. 7, a compressed signal which is 

not MPEG decoded is supplied to the electronic watermark 

detecting circuit 4 7 and the CGMS signal detecting circuit 48. 

5 In the block diagram of Fig. 8, an MPEG processing circuit 81 

is provided and a signal obtained by decoding the MPEG 

compressed signal is supplied to the electronic watermark 

detecting circuit 4 7. The case of recording data onto the disk 

75 is different with respect to a point such that the signal 

10 is again MPEG compressed by an MPEG compression circuit 82. 

However, since other points are the same, the description is 

omitted here. 

As described, there are two cases; the case where the 

electronic watermark information and the CGMS signal are 

15 detected in the MPEG compressed signal, and the case where the 

electronic watermark information and the CGMS signal are 

detected by using the video signal in which the MPEG compression 

process is cancelled. The detection of the electronic 

watermark information and the process of the CGMS signal can 

20 be performed by either signal. 

As mentioned above, according to the invention, the 

reproduction or recording is permitted when the electronic 

watermark information recorded in an image by changing_ the 

luminance signal of the video signal and the CGMS signal 

25 inserted into the video signal have the rational relation, 
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thereby enabling copy control with more certainty as compared 

with a case where single information is used to be performed. 

The invention may be embodied in other specific forms 

without departing from the spirit or essential characteristics 

5 thereof. The present embodiment is therefore to be considered 

in all respects as illustrative and not restrictive, the scope 

of the invention being indicated by the appended claims rather 

than by the foregoing description and all changes which come 

within the meaning and range of equivalency of the claims are 

10 therefore intended to be embraced therein. 
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WHAT IS CLAIMED IS: 

1. A recording medium in which a video signal, electronic 

watermark information which is embedded in said video signal 

and has copy control information, and a CGMS signal for copy 

5 control inserted in said video signal are recorded. 

2. A recording medium according to claim 1, said 

electronic watermark information is obtained by changing a 

luminance value of a luminance signal in a predetermined 

position of said video signal. 

10 3 • A recording medium according to claim 2, wherein the 

luminance value of said luminance signal lies within a 

permissible alteration range. 

4 • A recording medium according to claim 1, wherein said 

CGMS signal is inserted into a region out of a scan region of 

15 said video signal. 

5. A recording medium according to claim 1, wherein said 

CGMS signal is inserted into a region out of a scan region near 

a horizontal sync signal. 

6. A recording medium according to claim 1, wherein said 

20 CGMS signal is a signal of two or larger bits. 

7 • A recording medium according to claim 1, wherein said 

electronic watermark information has information of either 

copy free, copy-once-permission, or copy inhibition. 

8. A recording medium according to claim 1, wherein said 

25 CGMS signal has information of either copy free, copy~ 
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once-permission, or copy inhibition. 

9. A method of recording a video signal, comprising the 

steps of: 

forming electronic watermark information by embedding 

5 copy control information by changing a luminance value in a 

predetermined position of a luminance signal; 

inserting a CGMS signal having copy control information 

into a region out of a scan region of the video signal; and 

recording said electronic watermark information, said 

10 CGMS signal, and said video signal. 

1 O. A method according to claim 9, wherein said CGMS signal 

is a signal of two or larger bits. 

11. A method of recording copy control information, 

comprising the steps of: 

15 calculating a visually durable range even when a 

luminance value of a luminance signal included in a video signal 

is changed; 

forming electronic watermark information having copy 

control information by changing the luminance value of a 

20 luminance signal in a predetermined position within said 

calculated range; and 

generating a CGMS signal inserted into a region out of 

a scan region of the video signal. 

12. A method according to claim 11, wherein said CGMS 

25 signal is a signal of two or larger bits. 
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13. A method according to claim 11, wherein said CGMS 

signal is inserted into a region out of a scan region near a 

horizontal sync signal. 

14. A method-of recording copy control information, 

5 comprising the steps of: 

calculating a visually durable range even if a luminance 

value of a luminance signal included in a video signal is 

changed; 

generating electronic watermark information having copy 

10 control information by changing said luminance value when the 

luminance value to be changed of the luminance signal in a 

predetermined position is within said calculated range; and 

generating a CGMS signal which has copy control 

information and is inserted into a region out of a scan region 

15 of the video signal. 

15. A method according to claim 14, wherein said CGMS 

signal is a signal of two or larger bits and is inserted into 

a region near a horizontal sync signal and outside of a scan 

region. 

20 16. A method of reproducing a video signal having copy 

control information for reproducing electronic watermark 

information and a CGMS signal from a vid-eo signal including 

said electronic watermark information in which copy control 

information is embedded by changing a luminance value of a 

25 luminance signal and the CGMS signal having copy control 
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information inserted into a region out of a scan region of the 

video signal in order to control outputting of the video signal, 

the method comprising the steps of: 

detecting said electronic watermark information; 

5 detecting said CGMS signal; and 

stopping outputting of said video signal when the copy 

control information obtained from said electronic watermark 

· information and the copy control information obtained from said 

CGMS signal lacks in rationality. 

10 1 7 • A method according to claim 16, wherein each of said 

electronic watermark signal and said CGMS signal has either 

copy inhibition information or copy-once permission 

information. 

18. A method according to claim 17, further comprising 

15 a step of outputting·and displaying said video signal by the 

copy-once permission information obtained from said 

electronic watermark information and the copy inhibition 

information obtained from said CGMS signal. 

19. A method according to claim 17, further comprising 

20 a step of outputting and displaying said video signal by copy 

inhibition information obtained from said electronic 

watermark information and c.opy inhibit1on information 

obtained from said CGMS signal. 

2 0. A method according to claim 16, wherein when said CGMS 

25 signal is not reproduced, outputting of said video signal is 
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stopped. 

21. A method of reproducing a video signal having copy 

control information for reproducing, from a disk, electronic 

watermark information and a CGMS signal from a video signal 

5 including said electronic watermark information in which 

information elf. either copy inhibition or copy-once permission 

is embedded by changing a luminance value of a luminance signal 

and the CGMS signal which is inserted into a region out of a 

' scan region of the video signal and has information of either 

10 copy inhibition or copy-once permission in order to control 

15 

outputting said video signal, comprising the steps of: 

detecting said electronic watermark information; 

detecting said CGMS signal; 

discriminating the kind of said disk; and 

stopping outputting of said video signal when the copy 

control information obtained from said electronic watermark 

information and the copy control information obtained from said 

CGMS signal lacks in rationality. 

22. A method according to claim 21, further comprising 

20 a step of outputting said video signal when said disk is a read 

only disk, said electronic watermark information is a signal 

of copy-once-permission, and said CGMS.signal is a signal of 

record-once-permission. 

23. A method according to claim 21, further comprising 

25 a step of stopping the outputting of said video signal. when 
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said disk is a recordable disk, said electronic watermark 

information is a signal of copy- once- permission, and said 

CGMS signal is a signal of record- once-permission. 

24. A method of reproducing a video signal having copy 

5 control information for reproducing, from a recording medium, 

electronic watermark information and a CGMS signal from a video 

signal· including said electronic watermark information in 

which information of either copy inhibition or copy-once-

permission is embedded by changing a luminance value of a 

10 luminance signal and the CGMS signal which is inserted into 

a region out of a scan region of the video signal and has 

information of either copy inhibition or copy-once-permission 

in order to control outputting of said video signal, the method 

comprising the steps of: 

15 detecting copy control information embedded in said 

electronic watermark information; 

detecting the copy control information from said CGMS 

signal; 

discriminating whether the copy information embedded in 

20 said electronic watermark information and that in the CGMS 

signal has a rational relation or not; and 

permitting recording of said video signal only when the 

relation is rational. 

25. A reproduction method according to claim 24, wherein 

25 the step for discriminating said rational relation 
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discriminates the relation as rational from a state where 

copy-once-permission information obtained from said 

electronic watermark information and copy- once-permission 

information obtained from said CGMS signal is rewritten to copy 

5 inhibition information. 

26. A method according to claim 24, wherein the step of 

discriminating said rational relation discriminates the 

relation as rational from a state where copy- once- permission 

information obtained from said electronic watermark 

10 information is rewritten to copy inhibition information and 

copy-once-permission information obtained from said CGMS 

signal is rewritten to copy inhibition information. 

27. An apparatus for recording copy control information, 

comprising: 

15 a permissible alteration range calculating circuit for 

calculati~g an alternation range of a luminance value of a 

luminance signal included in a video signal in accordance with 

said luminance value; 

an information embedment proces$ing circuit for 

20 embedding electronic watermark information having copy 

control information by changing the luminance value of the 

luminance signal in a predetermined position within said 

calculated permissible alternation range; 

a generating circuit for generating a CGMS signal having 

25 copy control information; and 
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an adding circuit for adding said CGMS signal to a region 

out of a scan region of the luminance signal in which said 

electronic watermark information is embedded. 

28. An apparatus according to claim 27, wherein said 

5 generating circuit generates the CGMS signal constructed by 

a signal of two or larger bits. 

29. An apparatus for recording copy control information, 

comprising: 

a permissible alteration range calculating circuit for 

10 calculating an alternation range of a luminance value of a 

luminance signal included in a video signal in accordance with 

said luminance value; 

an information embedment processing circuit for 

embedding electronic watermark information having copy 

15 control information by changing the luminance value of said 

luminance signal when the luminance value of the luminance 

signal in a predetermined position is within said calculated 

variable range; 

a generating circuit for generating a CGMS signal having 

20 copy control information; and 

an adding circuit for adding said CGMS signal to a region 

out of a scan region range of said lumina.nce signal in which 

said electronic watermark information is embedded. 

30. An apparatus according to claim 29, wherein said 

25 generating circuit generates a CGMS signal constructed.by a 
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signal of two or larger bits. 

31. An apparatus for processing a video signal having copy 

control information for reproducing from a recording medium 

electronic watermark information and a CGMS signal from a video 

5 signal including said electronic watermark information in 

which copy control information is embedded by changing a 

luminance value of a luminance signal and the CGMS signal having 

copy control information inserted into a region out of a scan 

region of the video signal in order to control outputting of 

10 the video signal, the apparatus comprising: 

a circuit for processing said video signal reproduced 

from said recording medium; 

an electronic watermark detecting circuit; 

a CGMS signal detecting circuit for detecting said CGMS 

15 signal; and 

an output control circuit for controlling said video 

signal processing circuit from said detected electronic 

watermark information and said detected CGMS signal. 

32. An apparatus for processing a video signal having copy 

20 control information for reproducing from a recording medium 

electronic watermark information and a CGMS signal from a video 

signal which includes said electronic watermark information 

in which information of copy inhibition or copy-once-

permission is embedded by changing a luminance value of a 

25 luminance signal and the CGMS signal which is inserted. in a 
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region out of a scan region of the video signal and has 

information of either copy inhibition or copy-once-permission 

in order to control outputting of the video signal, the 

apparatus comprising: 

5 a video signal processing circuit for processing said 

video signal read from said recording medium; 

an electronic watermark information detecting circuit 

for detecting said electronic watermark information; 

a CGMS signal detecting circuit· for detecting said CGMS 

10 signal; and 

an output control circuit for receiving an ou~put of said 

electronic watermark information detecting circuit and an 

output of said CGMS signal detecting circuit and on/off 

controlling the outputting of the video signal of said video 

15 signal processing circuit. 

33. An apparatus according to claim 32, wherein said 

output control circuit controls said video signal processing 

circuit so as to output a video signal by copy-once-permission 

information obtained from said electronic watermark 

20 information and copy inhibition information obtained from said 

CGMS signal. 

34. An apparatus according to claiin 32, wherein said 

output control circuit controls said video signal processing 

circuit so as to output said video signal by copy inhibition 

25 information obtained from said electronic watermark 
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information and copy inhibition information obtained from said 

CGMS signal. 

35. An apparatus according ~o claim 32, wherein said 

output control circuit controls said video signal processing 

5 circuit so as not to output said video signal when said CGMS 

signal is not detected. 

36. An apparatus according to claim 32, wherein when said 

recording medium is a recordable medium, said output control 

circuit controls said video signal processing circuit so as 

10 not to output said video signal by copy-once-permission 

information obtained from said electronic watermark 

information and copy- once~permission information obtained 

from said CGMS signal. 

37. An apparatus according to claim 32, wherein when said 

15 recording medium is a read only medium, said output control 

circuit controls. said video signal processing circuit so as 

to output said video signal by copy-once-permission 

information obtained from said electronic watermark 

information ~nd copy- once- permission information obtained 

20 from said CGMS signal. 

38. An apparatus for processing a video signal having copy 

control information for reproducing from a recording medium 

electronic watermark in~orm.ation and a CGMS signal from a video 

signal which includes said electronic watermark information 

25 in which copy control information is embedded by changing a 

\ \11\11\ l\11\l Ill\\ \\Ill \\ \II\: 
* c L M S * 



4 7 ilii1iflif 
luminance value of a luminance signal and said CGMS signal 

having copy control information inserted into a region out of 

a scan region of the video signal in order to control outputting 

of said video signal, comprising: 

5 a circuit for processing said video signal reproduced 

from said recording medium; 

an electronic watermark information detecting circuit 

for detecting said electronic watermark information; 

a CGMS signal detecting circuit for detecting said CGMS 

10 signal; 

an output control circuit for controlling said video 

signal processing circuit on the basis of said detected 

electronic watermark information and said detected CGMS 

signal; and 

15 a circuit for discriminating the kind of a disk. 

39. An apparatus according to claim 38, wherein when an 

output of said disk kind discriminating circuit is a signal 

indicative of a recorda~le disk, said output control circuit 

controls said video signal processing circuit so as not to 

20 output said video signal by copy- once-permission information 

obtained from said electronic watermark information and copy-

once- permission information obtained :from said CGMS signal. 

40. An apparatus according to claim 38, wherein when an 

output of said disk kind discriminating circuit is a signal 

25 indicative of a read only disk, said output control circuit 
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controls said video signal processing circuit so as to output 

said video signal by copy- once- permission information 

obtained from said electronic watermark information and 

copy-once-permission information obtained from said CGMS 

5 signal. 

41. An apparatus for processing a video signal having copy 

control information for reproducing from a recording medium 

electronic watermark information and a CGMS signal from a video 

signal which includes said electronic watermark information 

10 in which information of either copy inhibition or copy-

once-permission is embedded by changing a luminance value of 

a luminance signal and said CGMS signal which is inserted into 

a region out of a scan region of the video signal in order to 

~ontrol outputting of the video signal, the apparatus 

15 comprising: 

a processing circuit for processing said video signal 

read from said recording medium; 

a circuit for detecting said electronic watermark 

information; 

20 a circuit for detecting said CGMS signal; 

a circuit for updating the generation of said detected 

CGMS signal; and 

a rewriting and controlling. circuit to which outputs of 

said electronic watermark information detecting circuit, said 

25 copy generation updating circuit, and said video sign~l-
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processing circuit are supplied, rewrites the copy generation, 

and controls outputting of said video signal, 

wherein outputting of said video signal is controlled by 

said electronic watermark signal and said CGMS signal. 

5 42. An apparatus according to claim 41, wherein said 

rewriting and controlling circuit allows said video signal to 

be outputted from said rewriting and controlling circuit by 

copy-once-permission information derived from said electronic 

watermark information and copy-once-permission information 

10 . derived from said CGMS signal and allows the copy-once-

permission information of said CGMS signal to be rewritten to 

copy inhibition information. 

43. An apparatus according to claim 41, wherein said 

rewriting and controlling circuit allows said video signal to 

15 be outputted from said rewriting and controlling circuit by 

copy-once-permission information derived from said electronic 

watermark information and copy-once-permission information 

derived from said CGMS signal and allows the copy-once-

permission information obtained from said electronic 

20 watermark information to be rewritten to copy inhibition and 

the copy- once- permission information of said CGMS signal to 

copy inhibition information. 

44. A recording and reproducing apparatus comprising 

means for comparing a signal generated by a bit generating means 

25 directly detected when a video signal is reproduced with a 
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detected signal from electronic watermark information 

embedded in said video signal and outputting the video signal 

only when the signals have a predetermined relation· in order 

to process said video signal having copy control information 

5 formed by said bit generating means for copy control and means 

for embedding a control signal as electronic watermark 

information generated by said bit generating means • 

. 45. An apparatus according to claim 44, further 

comprising: 

10 means for detecting said electronic watermark 

information and changing the signal generated by said bit 

generating means only when the directly detected signal 

generated by said bit generating means shows copy-once-

permission; and 

15 means for simultaneously recording said changed signal, 

said inputted electronic watermark recording signal and an 

image signal and inhibiting recording after that. 

46. An apparatus according to claim 45, wherein only when 

the signal generated by said bit generating means shows 

20 copy-once-permission, the signal is rewritten to a signal of 

recording inhibition, and the rewritten signal is 

simultaneously recorded with said inJ}1itted electronic 

watermark recording signal and said video signal. 

47. A reproducing apparatus for reproducing a video 

25 signal from a disk on which a video signal in which elect,ronic 
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watermark information is recorded and bit generating means for 

copy control are written, comprising: 

electronic watermark information detecting means; 

means for detecting a signal recorded by the bit 

5 ge~erating means; 

disk discriminating means for discriminating said disk; 

and 

means for reproducing said video signal written in said 

disk when said disk is discriminated as read only disk by said 

10 disk discriminating means and said electronic watermark 

information and the information generated by said bit 

generating means coincide with each other. 

48. A reproducing apparatus for reproducing a video 

signal from a disk on which a video signal in which electronic 

15 watermark information is recorded and bit generating means for 

copy control are written, comprising: 

electronic watermark information detecting means; 

means for detecting a signal recorded by the bit 

generating means; 

20 disk discriminating means for discriminating said disk; 

and 

means for reproducing said video signal when said disk 

is discriminated as a recordable and reproducible disk by said 

disk discriminating means, said electronic watermark 

25 information and said bit generating means coincide witn each 
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other, and copy-once-permission of the signal generated by said 

bit generating means is correctly changed. 

49. An apparatus according to claim 48, further 

comprising means for performing reproduction only when said 

5 disk is recordable and reproducible, said electronic watermark 

information is one generation copy permitted information, and 

information of said bit generating means is copy inhibition. 

50. An apparatus according to claim 48, wherein said bit 

generating means is multiplexed on said video signal. 
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